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I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA
®

 S TAN D ARD S

N F PA
®

 c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” ) ,  o f wh i c h  th e  d o c u m e n t
c o n tai n e d  h e r e i n  i s  o n e ,  ar e  d e ve l o p e d  th r o u g h  a c o n s e n s u s  s tan d ar d s  d e ve l o p m e n t p r o c e s s  ap p r o ve d  b y th e
Am e r i c an  N ati o n al  S tan d ar d s  I n s ti tu te .  T h i s  p r o c e s s  b r i n g s  to g e th e r  vo l u n te e r s  r e p r e s e n ti n g  var i e d  vi e wp o i n ts
an d  i n te r e s ts  to  ac h i e ve  c o n s e n s u s  o n  fre  an d  o th e r  s afe ty i s s u e s .  Wh i l e  th e  N F PA ad m i n i s te r s  th e  p r o c e s s  an d
e s tab l i s h e s  r u l e s  to  p r o m o te  fai r n e s s  i n  th e  d e ve l o p m e n t o f c o n s e n s u s ,  i t d o e s  n o t i n d e p e n d e n tl y te s t,  e val u ate ,  o r
ve r i fy th e  ac c u r ac y o f an y i n fo r m ati o n  o r  th e  s o u n d n e s s  o f an y j u d g m e n ts  c o n tai n e d  i n  N F PA S tan d ar d s .

T h e  N FPA d i s c l ai m s  l i ab i l i ty fo r  an y p e r s o n al  i n j u r y,  p r o p e r ty,  o r  o th e r  d am ag e s  o f an y n atu r e  wh ats o e ve r,
wh e th e r  s p e c i al ,  i n d i r e c t,  c o n s e q u e n ti al  o r  c o m p e n s ato r y,  d i r e c tl y o r  i n d i r e c tl y r e s u l ti n g  fr o m  th e  p u b l i c ati o n ,  u s e
o f,  o r  r e l i an c e  o n  N F PA S tan d ar d s .  T h e  N F PA al s o  m ake s  n o  g u ar an ty o r  war r an ty as  to  th e  ac c u r ac y o r
c o m p l e te n e s s  o f an y i n fo r m ati o n  p u b l i s h e d  h e r e i n .

I n  i s s u i n g  an d  m aki n g  N F PA S tan d ar d s  avai l ab l e ,  th e  N F PA i s  n o t u n d e r taki n g  to  r e n d e r  p r o fe s s i o n al  o r  o th e r
s e r vi c e s  fo r  o r  o n  b e h al f o f an y p e r s o n  o r  e n ti ty.  N o r  i s  th e  N F PA u n d e r taki n g  to  p e r fo r m  an y d u ty o we d  b y an y
p e r s o n  o r e n ti ty to  s o m e o n e  e l s e .  An yo n e  u s i n g  th i s  d o c u m e n t s h o u l d  r e l y o n  h i s  o r  h e r  o wn  i n d e p e n d e n t
j u d g m e n t o r,  as  ap p r o p r i ate ,  s e e k th e  ad vi c e  o f a c o m p e te n t p r o fe s s i o n al  i n  d e te r m i n i n g  th e  e x e r c i s e  o f
r e as o n ab l e  c ar e  i n  an y g i ve n  c i r c u m s tan c e s .

T h e  N FPA h as  n o  p o we r,  n o r  d o e s  i t u n d e r take ,  to  p o l i c e  o r  e n fo r c e  c o m p l i an c e  wi th  th e  c o n te n ts  o f N F PA
S tan d ar d s .  N o r  d o e s  th e  N F PA l i s t,  c e r ti fy,  te s t,  o r  i n s p e c t p r o d u c ts ,  d e s i g n s ,  o r  i n s tal l ati o n s  fo r  c o m p l i an c e  wi th
th i s  d o c u m e n t.  An y certifcation  o r  o th e r  s tate m e n t o f c o m p l i an c e  wi th  th e  r e q u i r e m e n ts  o f th i s  d o c u m e n t s h al l
n o t b e  attr i b u tab l e  to  th e  N F PA an d  i s  s o l e l y th e  r e s p o n s i b i l i ty o f th e  certifer  o r  m ake r  o f th e  s tate m e n t.

RE VI S I O N  S YM B O L S  I D E N T I FYI N G  C H AN G E S  FRO M  T H E  P RE VI O U S  E D I T I O N

Te x t r e vi s i o n s  ar e  s h ad e d .  A Δ  b e fo r e  a s e c ti o n  n u m b e r  i n d i c ate s  th at wo r d s  wi th i n  th at s e c ti o n  we r e
d e l e te d  an d  a Δ  to  th e  l e ft o f a tab l e  o r  fgure  n u m b e r  i n d i c ate s  a r e vi s i o n  to  an  e x i s ti n g  tab l e  o r
fgure.  Wh e n  a c h ap te r  was  h e avi l y r e vi s e d ,  th e  e n ti r e  c h ap te r  i s  m ar ke d  th r o u g h o u t wi th  th e  Δ

s ym b o l .  Wh e r e  o n e  o r  m o r e  s e c ti o n s  we r e  d e l e te d ,  a •  i s  p l ac e d  b e twe e n  th e  r e m ai n i n g  s e c ti o n s .
C h ap te r s ,  an n e x e s ,  s e c ti o n s ,  fgures,  an d  tab l e s  th at ar e  n e w ar e  i n d i c ate d  wi th  an  N.

N o te  th at th e s e  i n d i c ato r s  ar e  a g u i d e .  Re ar r an g e m e n t o f s e c ti o n s  m ay n o t b e  c ap tu r e d  i n  th e
m ar ku p ,  b u t u s e r s  c an  vi e w c o m p l e te  r e vi s i o n  d e tai l s  i n  th e  F i r s t an d  S e c o n d  D r aft Re p o r ts  l o c ate d  i n
th e  ar c h i ve d  r e vi s i o n  i n fo r m ati o n  s e c ti o n  o f e ac h  c o d e  at www. n fp a. o r g / d o c i n fo .  An y s u b s e q u e n t

c h an g e s  fr o m  th e  N F PA Te c h n i c al  M e e ti n g ,  Te n tati ve  I n te r i m  Am e n d m e n ts ,  an d  E r rata ar e  al s o
l o c ate d  th e r e .

AL E RT :  T H I S  S TAN D ARD  H AS  B E E N  M O D I FI E D  B Y A T I A O R E RRATA

N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” )  m ay
b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u an c e  o f a n e w e d i ti o n ,  b e  am e n d e d  wi th  th e
i s s u an c e  o f Te n tati ve  I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r ata.  T h i s

u p d ati n g  c o n s i d e rs  th e  th e n -c u r r e n t an d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,  m ate r i al s ,  te c h n o l o g i e s ,
i n n o vati o n s ,  an d  m e th o d s  th at d e ve l o p  o ve r  ti m e .  T h e r e fo r e ,  an y p r e vi o u s  e d i ti o n  m ay n o  l o n g e r
r e p r e s e n t th e  c u r re n t N F PA S tan d ar d  o n  th e  s u b j e c t m atte r.  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t

c u r r e n t e d i ti o n  o f an y N F PA S tan d ar d  [ as  i t m ay b e  am e n d e d  b y T I A( s )  o r  E r r ata] .  An  offcial  N F PA
S tan d ar d  at an y p o i n t i n  ti m e  c o n s i s ts  o f th e  c u r r e n t e d i ti o n  o f th e  d o c u m e n t,  wi th  an y i s s u e d  T I As  an d
E r r ata.  Vi s i t th e  “ C o d e s  &  S tan d ar d s ”  s e c ti o n  at www. n fp a. o r g  fo r  m o r e  i n fo r m ati o n .

S e e  A L E R T

I S B N :  9 7 8 - 1 4 5 5 9 2 9 3 6 -8  ( S B )
I S B N :  9 7 8 - 1 4 5 5 9 2 9 3 7 -5  ( S p i r a l )
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AD D I T I O N AL  I M P O RTAN T  N O T I C E S  AN D  D I S C L AI M E RS  C O N C E RN I N G  N FPA
®

 S TAN D ARD S

U p d ati n g o f N FPA S tan d ard s

U s e r s  o f N F PA c o d e s ,  s tan d ar d s ,  r e c o m m e n d e d  p r a c ti c e s ,  an d  g u i d e s  ( “ N F PA S ta n d a r d s ” )  s h o u l d  b e  awar e  th a t th e s e
d o c u m e n ts  m ay b e  s u p e r s e d e d  at an y ti m e  b y th e  i s s u a n c e  o f a  n e w e d i ti o n ,  m ay b e  am e n d e d  wi th  th e  i s s u an c e  o f Te n ta ti ve
I n te r i m  Am e n d m e n ts  ( T I As ) ,  o r  b e  c o r r e c te d  b y E r r a ta .  I t i s  i n te n d e d  th at th r o u g h  r e gu l ar  r e vi s i o n s  an d  a m e n d m e n ts ,
p arti c i p an ts  i n  th e  N F PA s tan d ar d s  d e ve l o p m e n t p r o c e s s  c o n s i d e r  th e  th e n - c u r r e n t a n d  avai l ab l e  i n fo r m ati o n  o n  i n c i d e n ts ,
m ate r i al s ,  te c h n o l o g i e s ,  i n n o va ti o n s ,  an d  m e th o d s  as  th e s e  d e ve l o p  o ve r  ti m e  a n d  th a t N F PA S tan d ar d s  refect th i s
c o n s i d e r ati o n .  T h e r e fo r e ,  a n y p r e vi o u s  e d i ti o n  o f th i s  d o c u m e n t n o  l o n ge r  r e p r e s e n ts  th e  c u r r e n t N F PA S ta n d a r d  o n  th e
s u b j e c t m a tte r  ad d r e s s e d .  N F PA e n c o u r ag e s  th e  u s e  o f th e  m o s t c u r r e n t e d i ti o n  o f an y N F PA S ta n d ar d  [ as  i t m a y b e  am e n d e d
b y T I A( s )  o r  E r r a ta ]  to  ta ke  a d van tag e  o f c u r r e n t e x p e r i e n c e  a n d  u n d e r s tan d i n g .  An  offcial  N F PA S tan d ar d  a t a n y p o i n t i n

ti m e  c o n s i s ts  o f th e  c u r r e n t e d i ti o n  o f th e  d o c u m e n t,  i n c l u d i n g  an y i s s u e d  T I As  an d  E r r a ta  th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  a n  N F PA S ta n d a r d  h as  b e e n  a m e n d e d  th r o u g h  th e  i s s u a n c e  o f T I As  o r  c o r r e c te d  b y E r r ata,  vi s i t th e
“ C o d e s  &  S tan d ar d s ”  s e c ti o n  a t www. n fp a. o r g .

I n te rp re tati o n s  o f N FPA S tan d ard s

A s tate m e n t,  wr i tte n  o r  o r al ,  th at i s  n o t p r o c e s s e d  i n  ac c o r d an c e  wi th  S e c ti o n  6  o f th e  Re gu l ati o n s  Go ve r n i n g th e
D e ve l o p m e n t o f N F PA S ta n d ar d s  s h a l l  n o t b e  c o n s i d e r e d  th e  offcial  p o s i ti o n  o f N F PA o r  a n y o f i ts  C o m m i tte e s  an d  s h a l l  n o t
b e  c o n s i d e r e d  to  b e ,  n o r  b e  r e l i e d  u p o n  as ,  a F o r m al  I n te r p r e tati o n .

P ate n ts

T h e  N F PA d o e s  n o t ta ke  an y p o s i ti o n  wi th  r e s p e c t to  th e  va l i d i ty o f an y p ate n t r i gh ts  r e fe r e n c e d  i n ,  r e l a te d  to ,  o r  a s s e r te d  i n
c o n n e c ti o n  wi th  a n  N F PA S ta n d a r d .  T h e  u s e r s  o f N F PA S tan d ar d s  b e ar  th e  s o l e  r e s p o n s i b i l i ty fo r  d e te r m i n i n g  th e  val i d i ty o f
a n y s u c h  p a te n t r i g h ts ,  as  we l l  as  th e  r i s k o f i n fr i n g e m e n t o f s u c h  r i g h ts ,  an d  th e  N F PA d i s c l a i m s  l i a b i l i ty fo r  th e  i n fr i n ge m e n t

o f an y p ate n t r e s u l ti n g fr o m  th e  u s e  o f o r  r e l i a n c e  o n  N F PA S tan d a r d s .

N F PA ad h e r e s  to  th e  p o l i c y o f th e  Am e r i c an  N ati o n al  S tan d a r d s  I n s ti tu te  ( AN S I )  r e g ar d i n g th e  i n c l u s i o n  o f p ate n ts  i n
Am e r i c a n  N a ti o n a l  S ta n d ar d s  ( “ th e  AN S I  P a te n t P o l i c y” ) ,  an d  h e r e b y gi ve s  th e  fo l l o wi n g n o ti c e  p u r s u an t to  th a t p o l i c y:

N O T I C E :  T h e  u s e r ’ s  atte n ti o n  i s  c al l e d  to  th e  p o s s i b i l i ty th at c o m p l i a n c e  wi th  a n  N F PA S ta n d ar d  m a y r e q u i r e  u s e  o f an
i n ve n ti o n  c o ve r e d  b y p ate n t r i gh ts .  N F PA take s  n o  p o s i ti o n  as  to  th e  val i d i ty o f a n y s u c h  p a te n t r i g h ts  o r  a s  to  wh e th e r  s u c h
p ate n t r i gh ts  c o n s ti tu te  o r  i n c l u d e  e s s e n ti al  p ate n t c l a i m s  u n d e r  th e  AN S I  P ate n t P o l i c y.  I f,  i n  c o n n e c ti o n  wi th  th e  AN S I  P a te n t
P o l i c y,  a  p ate n t h o l d e r  h as  fled  a  s tate m e n t o f wi l l i n g n e s s  to  g r an t l i c e n s e s  u n d e r  th e s e  r i gh ts  o n  r e a s o n a b l e  an d
n o n d i s c r i m i n a to r y te r m s  an d  c o n d i ti o n s  to  ap p l i c a n ts  d e s i r i n g  to  o b tai n  s u c h  a  l i c e n s e ,  c o p i e s  o f s u c h  fled  s ta te m e n ts  c a n  b e
o b tai n e d ,  o n  r e q u e s t,  fr o m  N F PA.  F o r  fu r th e r  i n fo r m a ti o n ,  c o n ta c t th e  N F PA at th e  a d d r e s s  l i s te d  b e l o w.

L aw an d  Re gu l ati o n s

U s e r s  o f N F PA S ta n d ar d s  s h o u l d  c o n s u l t ap p l i c a b l e  fe d e r al ,  s tate ,  a n d  l o c al  l aws  an d  r e gu l ati o n s .  N F PA d o e s  n o t,  b y th e
p u b l i c ati o n  o f i ts  c o d e s ,  s ta n d a r d s ,  r e c o m m e n d e d  p r ac ti c e s ,  an d  gu i d e s ,  i n te n d  to  u r ge  ac ti o n  th a t i s  n o t i n  c o m p l i a n c e  wi th
ap p l i c a b l e  l a ws ,  a n d  th e s e  d o c u m e n ts  m a y n o t b e  c o n s tr u e d  a s  d o i n g  s o .

C o p yri gh ts

N F PA S ta n d ar d s  a r e  c o p yr i gh te d .  T h e y ar e  m ad e  avai l ab l e  fo r  a  wi d e  var i e ty o f b o th  p u b l i c  an d  p r i vate  u s e s .  T h e s e  i n c l u d e
b o th  u s e ,  b y r e fe r e n c e ,  i n  l aws  a n d  r e gu l a ti o n s ,  an d  u s e  i n  p r i vate  s e l f-r e gu l a ti o n ,  s ta n d a r d i z ati o n ,  an d  th e  p r o m o ti o n  o f s a fe
p r ac ti c e s  a n d  m e th o d s .  B y m a ki n g th e s e  d o c u m e n ts  avai l ab l e  fo r  u s e  an d  a d o p ti o n  b y p u b l i c  au th o r i ti e s  a n d  p r i va te  u s e r s ,  th e
N F PA d o e s  n o t wa i ve  a n y r i gh ts  i n  c o p yr i gh t to  th e s e  d o c u m e n ts .

U s e  o f N F PA S ta n d a r d s  fo r  r e gu l a to r y p u r p o s e s  s h o u l d  b e  ac c o m p l i s h e d  th r o u g h  ad o p ti o n  b y r e fe r e n c e .  T h e  te r m
“ a d o p ti o n  b y r e fe r e n c e ”  m e a n s  th e  c i ti n g o f ti tl e ,  e d i ti o n ,  a n d  p u b l i s h i n g  i n fo r m a ti o n  o n l y.  An y d e l e ti o n s ,  ad d i ti o n s ,  a n d
c h an ge s  d e s i r e d  b y th e  a d o p ti n g  au th o r i ty s h o u l d  b e  n o te d  s e p a r ate l y i n  th e  ad o p ti n g  i n s tr u m e n t.  I n  o r d e r  to  a s s i s t N F PA i n
fo l l o wi n g  th e  u s e s  m a d e  o f i ts  d o c u m e n ts ,  ad o p ti n g  a u th o r i ti e s  ar e  r e q u e s te d  to  n o ti fy th e  N F PA ( Atte n ti o n :  S e c r e ta r y,
S tan d a r d s  C o u n c i l )  i n  wr i ti n g o f s u c h  u s e .  F o r  te c h n i c a l  as s i s tan c e  an d  q u e s ti o n s  c o n c e r n i n g ad o p ti o n  o f N F PA S tan d a r d s ,
c o n tac t N F PA at th e  ad d r e s s  b e l o w.

Fo r Fu r th e r I n fo r m ati o n

Al l  q u e s ti o n s  o r  o th e r  c o m m u n i c ati o n s  r e l ati n g  to  N F PA S tan d ar d s  an d  al l  r e q u e s ts  fo r  i n fo r m ati o n  o n  N F PA p r o c e d u r e s
go ve r n i n g  i ts  c o d e s  an d  s tan d a r d s  d e ve l o p m e n t p r o c e s s ,  i n c l u d i n g i n fo r m ati o n  o n  th e  p r o c e d u r e s  fo r  r e q u e s ti n g  F o r m a l
I n te r p r e tati o n s ,  fo r  p r o p o s i n g  Te n ta ti ve  I n te r i m  Am e n d m e n ts ,  a n d  fo r  p r o p o s i n g r e vi s i o n s  to  N F PA s tan d ar d s  d u r i n g  r e gu l ar
r e vi s i o n  c yc l e s ,  s h o u l d  b e  s e n t to  N F PA h e ad q u ar te r s ,  ad d r e s s e d  to  th e  atte n ti o n  o f th e  S e c r e ta r y,  S ta n d a r d s  C o u n c i l ,  N F PA,  1
B atte r ym a r c h  P ar k,  P. O .  B o x  9 1 0 1 ,  Qu i n c y,  M A 0 2 2 6 9 - 9 1 0 1 ;  e m a i l :  s td s _ad m i n @ n fp a . o r g .

F o r  m o r e  i n fo r m a ti o n  a b o u t N F PA,  vi s i t th e  N F PA we b s i te  at www. n fp a . o r g .  Al l  N F PA c o d e s  a n d  s ta n d ar d s  c a n  b e  vi e we d  a t
n o  c o s t at www. n fp a. o r g/ d o c i n fo .
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N F PA 7 0 ,  N ati o n a l  E l e c tr i c al  C o d e ,  N E C ,  N F PA,  an d  N ati o n al  F i r e  P r o te c ti o n  As s o c i ati o n  ar e  r e g i s te r e d  tr ad e m ar ks  o f th e  N ati o n al  F i r e  P r o te c ti o n  As s o c i ati o n ,

Qu i n c y,  M as s ac h u s e tts  0 2 1 6 9 .

C o p yr i gh t ©  2 0 2 2  N ati o n al  F i r e  P r o te c ti o n  As s o c i a ti o n ® .  Al l  Ri g h ts  Re s e r ve d .

N FPA 7 0 ®

N ati o n al  E l e c tri c al  C o d e
®

2 0 2 3  E d i ti o n

T h i s  e d i ti o n  o f NFPA 70,  National Electrical Code,  was  p r e p ar e d  b y th e  N ati o n al  E l e c tr i c a l  C o d e
C o m m i tte e  an d  a c te d  o n  b y th e  N F PA m e m b e r s h i p  d u r i n g  th e  2 0 2 2  N F PA Te c h n i c a l  M e e ti n g  h e l d
J u n e  8 –9 .  I t wa s  i s s u e d  b y th e  S tan d a r d s  C o u n c i l  o n  Au gu s t 1 2 ,  2 0 2 2 ,  wi th  an  e ffe c ti ve  d ate  o f
S e p te m b e r  1 ,  2 0 2 2 ,  an d  s u p e r s e d e s  al l  p r e vi o u s  e d i ti o n s .

T h i s  Code was  i s s u e d  wi th  Te n tati ve  I n te r i m  Am e n d m e n ts  ( T I As )  th at i m p a c te d  p r o vi s i o n s  i n
Ar ti c l e  1 0 0 ,  2 1 0 . 8 ( F ) ,  2 1 5 . 1 5 ,  2 5 0 . 1 1 4 ( 3 ) ,  2 5 0 . 1 1 4 ( 4 ) ,  5 0 6 . 5 ,  5 0 6 . 9 ( B ) ,  5 5 5 . 3 0 ,  a n d  5 5 5 . 3 5 .  F o r  m o r e
i n fo r m a ti o n  o n  T I As ,  s e e  www. n fp a . o r g / 7 0  an d  S e c ti o n  5  o f th e  Regulations Governing the Development
of NFPA Standards avai l ab l e  a t www. n fp a. o r g / r e g s .

T h i s  e d i ti o n  o f NFPA 70 was  ap p r o ve d  as  an  Am e r i c an  N ati o n al  S tan d a r d  o n  S e p te m b e r  1 ,  2 0 2 2 .

H i s to r y an d  D e ve l o p m e n t o f th e  National Electrical Code
®

T h e  N ati o n a l  F i r e  P r o te c ti o n  As s o c i ati o n  h as  ac te d  as  s p o n s o r  o f th e  National Electrical Code s i n c e
1 9 1 1 .  T h e  o r i g i n a l  Code d o c u m e n t was  d e ve l o p e d  i n  1 8 9 7  as  a r e s u l t o f th e  u n i te d  e ffo r ts  o f va r i o u s
i n s u r an c e ,  e l e c tr i c al ,  a r c h i te c tu r a l ,  an d  a l l i e d  i n te r e s ts .

I n  a c c o r d a n c e  wi th  th e  Regulations Governing the Development of NFPA Standards,  a  National Electrical
Code frst d r a ft r e p o r t c o n ta i n i n g p r o p o s e d  a m e n d m e n ts  to  th e  2 0 2 0  National Electrical Code was
p u b l i s h e d  b y N F PA i n  J u n e  2 0 2 1 .  T h i s  r e p o r t r e c o r d e d  th e  a c ti o n s  o f th e  var i o u s  c o d e -m aki n g  p an e l s
a n d  th e  c o r r e l a ti n g c o m m i tte e  o f th e  N a ti o n a l  E l e c tr i c al  C o d e  C o m m i tte e  o n  e a c h  p u b l i c  i n p u t an d
frst r e vi s i o n  th at h ad  b e e n  m ad e  to  r e vi s e  th e  2 0 2 0  Code.  T h e  r e p o r t wa s  p u b l i s h e d  at
www. n fp a. o r g/ 7 0 .  F o l l o wi n g th e  c l o s e  o f th e  p u b l i c  c o m m e n t p e r i o d ,  th e  c o d e -m a ki n g p a n e l s  m e t,
a c te d  o n  e ac h  c o m m e n t,  a n d  c r e ate d  s o m e  s e c o n d  r e vi s i o n s ,  wh i c h  we r e  r e p o r te d  to  th e  c o r r e l ati n g
c o m m i tte e .  N F PA p u b l i s h e d  th e  National Electrical Code s e c o n d  d r a ft r e p o r t i n  M ar c h  2 0 2 2 ,  wh i c h
r e c o r d e d  th e  ac ti o n s  o f th e  c o d e -m a ki n g p a n e l s  an d  th e  c o r r e l ati n g  c o m m i tte e  o n  th e  p u b l i c
c o m m e n ts  s u b m i tte d  o n  th e  N a ti o n a l  E l e c tr i c al  C o d e  C o m m i tte e  frst d r a ft r e p o r t.  T h e  National
Electrical Code frst an d  s e c o n d  d r a ft r e p o r ts  we r e  p r e s e n te d  to  th e  2 0 2 2  J u n e  As s o c i ati o n  Te c h n i c al
M e e ti n g fo r  a d o p ti o n .

N F PA h a s  a n  E l e c tr i c al  S e c ti o n  th a t p r o vi d e s  a n  o p p o r tu n i ty fo r  N F PA m e m b e r s  i n te r e s te d  i n
e l e c tr i c a l  s afe ty to  b e c o m e  b e tte r  i n fo r m e d  an d  to  c o n tr i b u te  to  th e  d e ve l o p m e n t o f th e  National
Electrical Code an d  o th e r  N F PA e l e c tr i c al  s tan d ar d s .  At th e  E l e c tr i c a l  S e c ti o n  b u s i n e s s  m e e ti n g / c o d e s
a n d  s ta n d a r d s  r e vi e w s e s s i o n  h e l d  at th e  2 0 2 2  N F PA C o n fe r e n c e  an d  E x p o ,  s e c ti o n  m e m b e r s  h ad  th e
o p p o r tu n i ty to  d i s c u s s  an d  r e vi e w th e  r e p o r t o f th e  N ati o n al  E l e c tr i c al  C o d e  C o m m i tte e  p r i o r  to  th e
a d o p ti o n  o f th i s  e d i ti o n  o f th e  Code b y th e  as s o c i ati o n  at i ts  2 0 2 2  J u n e  Te c h n i c a l  M e e ti n g .

T h i s  5 6 th  e d i ti o n  s u p e r s e d e s  al l  o th e r  p r e vi o u s  e d i ti o n s ,  s u p p l e m e n ts ,  a n d  p r i n ti n gs  d a te d  1 8 9 7 ,
1 8 9 9 ,  1 9 0 1 ,  1 9 0 3 ,  1 9 0 4 ,  1 9 0 5 ,  1 9 0 7 ,  1 9 0 9 ,  1 9 1 1 ,  1 9 1 3 ,  1 9 1 5 ,  1 9 1 8 ,  1 9 2 0 ,  1 9 2 3 ,  1 9 2 5 ,  1 9 2 6 ,  1 9 2 8 ,  1 9 3 0 ,

1 9 3 1 ,  1 9 3 3 ,  1 9 3 5 ,  1 9 3 7 ,  1 9 4 0 ,  1 9 4 2 ,  1 9 4 3 ,  1 9 4 7 ,  1 9 4 9 ,  1 9 5 1 ,  1 9 5 3 ,  1 9 5 4 ,  1 9 5 5 ,  1 9 5 6 ,  1 9 5 7 ,  1 9 5 8 ,  1 9 5 9 ,
1 9 6 2 ,  1 9 6 5 ,  1 9 6 8 ,  1 9 7 1 ,  1 9 7 5 ,  1 9 7 8 ,  1 9 8 1 ,  1 9 8 4 ,  1 9 8 7 ,  1 9 9 0 ,  1 9 9 3 ,  1 9 9 6 ,  1 9 9 9 ,  2 0 0 2 ,  2 0 0 5 ,  2 0 0 8 ,  2 0 1 1 ,

2 0 1 4 ,  2 0 1 7 ,  a n d  2 0 2 0 .

T h i s  Code i s  p u r e l y a d vi s o r y as  fa r  a s  N F PA i s  c o n c e r n e d .  I t i s  m a d e  avai l a b l e  fo r  a wi d e  va r i e ty o f
b o th  p u b l i c  a n d  p r i va te  u s e s  i n  th e  i n te r e s t o f l i fe  a n d  p r o p e r ty p r o te c ti o n .  T h e s e  i n c l u d e  b o th  u s e  i n
l aw a n d  fo r  r e g u l a to r y p u r p o s e s  an d  u s e  i n  p r i vate  s e l f- r e gu l ati o n  an d  s tan d ar d i z ati o n  ac ti vi ti e s  s u c h
a s  i n s u r an c e  u n d e r wr i ti n g ,  b u i l d i n g  a n d  fac i l i ti e s  c o n s tr u c ti o n  a n d  m an a ge m e n t,  a n d  p r o d u c t
te s ti n g a n d  certifcation.
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NAT I O NAL  E L E C T RI C AL  C O D E

7 0 –2 N AT I O N AL  E L E C T RI C AL  C O D E   2 0 2 3  E d i ti o n

C o n te n ts

9 0 I n tr o d u c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 3

C h ap te r 1  G e n e ral

1 0 0 Defnitions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 6
1 1 0 G e n e r al  Re q u i r e m e n ts  fo r  E l e c tr i c a l

I n s tal l a ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 3
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 3

 P a r t I I . 1 0 0 0  Vo l ts ,  N o m i n a l ,  o r  L e s s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 7
 P a r t I I I . O ve r  1 0 0 0  Vo l ts ,  N o m i n a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 1

 P a r t I V. Tu n n e l  I n s ta l l a ti o n s  o ve r  1 0 0 0  Vo l ts ,  N o m i n al  . . 7 0 –  7 3
 P a r t V. M a n h o l e s  a n d  O th e r  E l e c tr i c a l  E n c l o s u r e s

I n te n d e d  fo r  P e r s o n n e l  E n tr y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 4

C h ap te r 2  Wi ri n g an d  P ro te c ti o n

2 0 0 U s e  a n d  Identifcation  o f Gr o u n d e d
C o n d u c to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 6

2 1 0 B r an c h  C i r c u i ts  N o t O ve r  1 0 0 0  Vo l ts  a c ,
1 5 0 0  Vo l ts  d c ,  N o m i n a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 8

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 8
 P a r t I I . B r an c h -C i r c u i t Rati n g s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  8 3

 P a r t I I I . Re q u i r e d  O u tl e ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  8 6
2 1 5 F e e d e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  9 0

2 2 0 B r an c h -C i r c u i t,  F e e d e r,  an d  S e r vi c e  L o a d
C a l c u l a ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  9 2

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  9 2
 P a r t I I . B r an c h -C i r c u i t L o a d  C a l c u l ati o n s  . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  9 3

 P a r t I I I . F e e d e r  a n d  S e r vi c e  L o a d  C a l c u l a ti o n s  . . . . . . . . . . . . . . . 7 0 –  9 4
 P a r t I V. O p ti o n a l  F e e d e r  a n d  S e r vi c e  L o a d

C a l c u l a ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  9 8
 P a r t V. F ar m  L o a d  C a l c u l a ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 0 0

 P a r t VI . H e a l th  C ar e  F a c i l i ti e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 0 1
 P a r t VI I . M a r i n as ,  B o a tya r d s ,  F l o ati n g  B u i l d i n g s ,  an d

C o m m e r c i a l  a n d  N o n c o m m e r c i al  D o c k i n g
F ac i l i ti e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 0 1

2 2 5 O u ts i d e  B r an c h  C i r c u i ts  a n d  F e e d e r s  . . . . . . . . . . . . . . . . . 7 0 –  1 0 2
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 0 2

 P a r t I I . B u i l d i n g s  o r  O th e r  S tr u c tu r e s  S u p p l i e d  b y a
F e e d e r ( s )  o r  B r a n c h  C i r c u i t( s )  . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 0 4

2 3 0 S e r vi c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 0 6
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 0 6

 P a r t I I . O ve rh e a d  S e r vi c e  C o n d u c to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 0 8
 P a r t I I I . U n d e r g r o u n d  S e r vi c e  C o n d u c to r s  . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 0 9

 P a r t I V. S e r vi c e -E n tr a n c e  C o n d u c to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 0 9
 P a r t V. S e r vi c e  E q u i p m e n t — Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 1 2

 P a r t VI . S e r vi c e  E q u i p m e n t — D i s c o n n e c ti n g  M e a n s  . . . . . 7 0 –  1 1 2
 P a r t VI I . S e r vi c e  E q u i p m e n t — O ve r c u r r e n t P r o te c ti o n  . . 7 0 –  1 1 4
2 3 5 B r an c h  C i r c u i ts ,  F e e d e r s ,  a n d  S e r vi c e s  O ve r

1 0 0 0  Vo l ts  a c ,  1 5 0 0  Vo l ts  d c ,  N o m i n a l  . . . . . . . . . . . . . . . . 7 0 –  1 1 6
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 1 6

 P a r t I I . B r an c h  C i r c u i ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 1 6
 P a r t I I I . F e e d e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 1 8

 P a r t I V. O u ts i d e  B r an c h  C i r c u i ts  a n d  F e e d e r s  . . . . . . . . . . . . . . . . . 7 0 –  1 1 9
 P a r t V. S e r vi c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 2 0

2 4 0 O ve r c u r r e n t P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 2 2
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 2 2

 P a r t I I . L o c ati o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 2 5
 P a r t I I I . E n c l o s u r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 2 8

 P a r t I V. D i s c o n n e c ti n g  an d  Gu a r d i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 2 8
 P a r t V. P l u g  F u s e s ,  F u s e h o l d e r s ,  a n d  Ad a p te r s  . . . . . . . . . . . . . . 7 0 –  1 2 9

 P a r t VI . C a r tr i d g e  F u s e s  a n d  F u s e h o l d e r s  . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 2 9
 P a r t VI I . C i r c u i t B r e a ke r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 3 0

 P a r t VI I I . S u p e r vi s e d  I n d u s tr i a l  I n s ta l l a ti o n s  . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 3 1
2 4 2 O ve r vo l ta g e  P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 3 3

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 3 3

 P a r t I I . S u r g e - P r o te c ti ve  D e vi c e s  ( S P D s ) ,  1 0 0 0  Vo l ts  o r
L e s s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 3 3

 P a r t I I I . S u r g e  Ar r e s te r s ,  O ve r  1 0 0 0  Vo l ts  . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 3 4
2 4 5 O ve r c u r r e n t P r o te c ti o n  fo r  S ys te m s  Ra te d  O ve r

1 0 0 0  Vo l ts  a c ,  1 5 0 0  Vo l ts  d c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 3 5
2 5 0 G r o u n d i n g  a n d  B o n d i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 3 7

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 3 7
 P a r t I I . S ys te m  Gr o u n d i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 3 9

 P a r t I I I . G r o u n d i n g  E l e c tr o d e  S ys te m  an d  Gr o u n d i n g
E l e c tr o d e  C o n d u c to r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 4 5

 P a r t I V. E n c l o s u r e ,  Rac e wa y,  an d  S e r vi c e  C a b l e
C o n n e c ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 5 0

 P a r t V. B o n d i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 5 0
 P a r t VI . E q u i p m e n t Gr o u n d i n g  a n d  E q u i p m e n t

G r o u n d i n g  C o n d u c to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 5 4
 P a r t VI I . M e th o d s  o f E q u i p m e n t Gr o u n d i n g  C o n d u c to r

C o n n e c ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 5 9
 P a r t VI I I . D i r e c t- C u r r e n t S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 6 1

 P a r t I X . I n s tr u m e n ts ,  M e te r s ,  a n d  Re l a ys  . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 6 2
 P a r t X . G r o u n d i n g  o f S ys te m s  a n d  C i r c u i ts  o f o ve r

1 0 0 0  Vo l ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 6 2

C h ap te r 3  Wi ri n g M e th o d s  an d  M ate ri al s

3 0 0 Ge n e r a l  Re q u i r e m e n ts  fo r  Wi r i n g  M e th o d s  a n d
M a te r i al s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 6 6

3 0 5 Ge n e r a l  Re q u i r e m e n ts  fo r  Wi r i n g  M e th o d s  a n d
M a te r i al s  fo r  S ys te m s  Ra te d  O ve r  1 0 0 0  Vo l ts  a c ,
1 5 0 0  Vo l ts  d c ,  N o m i n a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 7 5

3 1 0 C o n d u c to r s  fo r  Ge n e r a l  Wi r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 7 7
 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 7 7

 P a r t I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 7 8
 P a r t I I I . I n s ta l l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 8 2

3 1 2 C a b i n e ts ,  C u to u t B o x e s ,  a n d  M e te r  S o c ke t
E n c l o s u r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 9 0

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 9 0
 P a r t I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 9 4

3 1 4 O u tl e t,  D e vi c e ,  P u l l ,  a n d  J u n c ti o n  B o x e s ;
C o n d u i t B o d i e s ;  F i tti n g s ;  a n d  H a n d h o l e
E n c l o s u r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 9 4

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 9 4
 P a r t I I . I n s ta l l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  1 9 5

 P a r t I I I . P u l l  a n d  J u n c ti o n  B o x e s ,  C o n d u i t B o d i e s ,  a n d
H a n d h o l e  E n c l o s u r e s  fo r  U s e  o n  S ys te m s  o ve r
1 0 0 0  Vo l ts ,  N o m i n a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 0 1

 P a r t I V. C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 0 2
3 1 5 M e d i u m  Vo l ta g e  C o n d u c to r s ,  C a b l e ,  C ab l e

J o i n ts ,  a n d  C a b l e  Te r m i n ati o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 0 2
 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 0 2

 P a r t I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 0 2
 P a r t I I I . I n s ta l l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 0 5

 P a r t I V. Am p a c i ti e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 0 6
3 2 0 Ar m o r e d  C a b l e :  Typ e  AC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 1 7

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 1 7
 P a r t I I . I n s ta l l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 1 7

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 1 8
3 2 2 F l a t C ab l e  As s e m b l i e s :  Typ e  F C  . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 1 8

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 1 8
 P a r t I I . I n s ta l l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 1 8

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 1 9
3 2 4 F l a t C o n d u c to r  C ab l e :  Typ e  F C C  . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 1 9

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 1 9
 P a r t I I . I n s ta l l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 1 9

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 2 0
3 2 6 I n te g r a te d  G a s  S p a c e r  C ab l e :  Typ e  I GS  . . . . . . . . . . . . . . 7 0 –  2 2 1

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 2 1
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C O N T E N T S

2 0 2 3  E d i ti o n   N AT I O N AL  E L E C T RI C AL  C O D E 70–3

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 1
 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 1
330 M e ta l -C l a d  C a b l e :  Typ e  M C  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 1

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 1
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 2

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 3
332 M i n e r a l - I n s u l ate d ,  M e tal - S h e a th e d  C a b l e :  Typ e

M I  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 3
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 3

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 3
 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 4
334 N o n m e ta l l i c -S h e ath e d  C a b l e :  Typ e s  N M  a n d

N M C  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 4
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 4

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 4
 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 6
335 I n s tr u m e n ta ti o n  Tr a y C a b l e :  Typ e  I T C  . . . . . . . . . . . . . . . 70–  2 2 6
336 P o we r  an d  C o n tr o l  Tr ay C a b l e :  Typ e  T C  . . . . . . . . . . . . 70–  2 2 7

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 7
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 7

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 8
337 Typ e  P  C a b l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 9

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 9
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 9

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 9
338 S e r vi c e -E n tr a n c e  C ab l e :  Typ e s  S E  a n d  U S E  . . . . . . . 70–  2 2 9

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 9
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 2 9

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 0
340 U n d e r g r o u n d  F e e d e r  an d  B r a n c h -C i r c u i t

C a b l e :  Typ e  U F  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 0
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 0

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 0
 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 1
342 I n te r m e d i a te  M e ta l  C o n d u i t ( I M C )  . . . . . . . . . . . . . . . . . . . . 70–  2 3 1

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 1
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 1

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 2
344 Ri g i d  M e ta l  C o n d u i t ( RM C )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 2

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 2
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 3

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 4
348 F l e x i b l e  M e ta l  C o n d u i t ( F M C )  . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 4

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 4
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 4
350 L i q u i d ti g h t F l e x i b l e  M e ta l  C o n d u i t ( L F M C )  . . . . . 70–  2 3 6

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 6
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 6

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 7
352 Ri g i d  P o l yvi n yl  C h l o r i d e  C o n d u i t ( P VC )  . . . . . . . . . . . 70–  2 3 7

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 7
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 7

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 9
353 H i g h  D e n s i ty P o l ye th yl e n e  C o n d u i t ( H D P E

C o n d u i t)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 9
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 9

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 3 9
 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 0
354 N o n m e ta l l i c  U n d e r g r o u n d  C o n d u i t wi th

C o n d u c to r s  ( N U C C )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 0
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 0

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 0
 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 1
355 Re i n fo r c e d  T h e r m o s e tti n g  Re s i n  C o n d u i t

( RT RC )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 1
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 1

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 1

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 3
356 L i q u i d ti g h t F l e x i b l e  N o n m e ta l l i c  C o n d u i t

( L F N C )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 3
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 3

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 3
 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 4
358 E l e c tr i c a l  M e tal l i c  Tu b i n g  ( E M T )  . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 5

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 5
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 5

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 6
360 F l e x i b l e  M e ta l l i c  Tu b i n g  ( F M T )  . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 6

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 6
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 6

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 7
362 E l e c tr i c a l  N o n m e tal l i c  Tu b i n g  ( E N T )  . . . . . . . . . . . . . . . . 70–  2 4 7

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 7
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 7

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 8
366 Au x i l i a r y Gu tte r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 8

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 8
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 4 9

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 0
368 B u s wa ys  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 0

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 0
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 0

 P a r t I I I . C o n s tr u c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 1
 P a r t I V. Re q u i r e m e n ts  fo r  O ve r  1 0 0 0  Vo l ts ,  N o m i n al  . . . . . 70–  2 5 1
369 I n s u l a te d  B u s  P i p e  ( I B P ) / Tu b u l a r  C o ve r e d

C o n d u c to r s  ( T C C )  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 2
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 2

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 2
 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 3
370 C a b l e b u s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 3

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 3
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 3

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 4
371 F l e x i b l e  B u s  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 4

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 4
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 4

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 5
372 C e l l u l a r  C o n c r e te  F l o o r  Ra c e wa ys  . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 5

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 5
 P a r t I I . I n s tal l a ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 5
374 C e l l u l a r  M e tal  F l o o r  Ra c e wa ys  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 6

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 6
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 6

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 6
376 M e ta l  Wi r e ways  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 7

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 7
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 7

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 8
378 N o n m e ta l l i c  Wi r e wa ys  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 8

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 8
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 8

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 9
380 M u l ti o u tl e t As s e m b l y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 9

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 9
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 5 9
382 N o n m e ta l l i c  E x te n s i o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 6 0

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 6 0
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 6 0

 P a r t I I I . C o n s tr u c ti o n  Specifcations  ( C o n c e a l ab l e
N o n m e ta l l i c  E x te n s i o n s  O n l y)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 6 0

384 S tr u t-Typ e  C h a n n e l  Ra c e wa y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 6 1
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 6 1

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 6 1
 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70–  2 6 2
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NAT I O NAL  E L E C T RI C AL  C O D E

7 0 –4 N AT I O N AL  E L E C T RI C AL  C O D E   2 0 2 3  E d i ti o n

3 8 6 S u r fa c e  M e ta l  Rac e wa ys  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 6 2
 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 6 2

 P a r t I I . I n s ta l l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 6 2
 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 6 3

3 8 8 S u r fa c e  N o n m e ta l l i c  Ra c e ways  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 6 3
 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 6 3

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 6 3
 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 6 3

3 9 0 Underfoor  Ra c e wa ys  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 6 4
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 6 4

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 6 4
3 9 2 C a b l e  Tr a ys  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 6 5

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 6 5
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 6 5

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 1
3 9 3 L o w- Vo l ta g e  S u s p e n d e d  C e i l i n g  P o we r

D i s tr i b u ti o n  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 1
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 1

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 1
 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 2

3 9 4 C o n c e a l e d  Kn o b -a n d -Tu b e  Wi r i n g  . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 3
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 3

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 3
 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 3

3 9 5 O u td o o r  O ve rh e a d  C o n d u c to r s  o ve r
1 0 0 0  Vo l ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 3

3 9 6 M e s s e n g e r-S u p p o r te d  Wi r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 4
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 4

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 4
3 9 8 O p e n  Wi r i n g  o n  I n s u l a to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 5

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 5
 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 5

 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 6

C h ap te r 4  E q u i p m e n t fo r G e n e ral  U s e

4 0 0 F l e x i b l e  C o r d s  an d  F l e x i b l e  C a b l e s  . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 7
 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 7 7

 P a r t I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 8 6
 P a r t I I I . P o r tab l e  C a b l e s  O ve r  6 0 0  Vo l ts ,  u p  to

2 0 0 0  Vo l ts ,  N o m i n a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 8 7
 P a r t I V. P o r tab l e  P o we r  F e e d e r  C a b l e s  O ve r  2 0 0 0  Vo l ts ,

N o m i n al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 8 7
4 0 2 F i x tu r e  Wi r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 9 1

4 0 4 S wi tc h e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 9 1
 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 9 1

 P a r t I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 9 7
4 0 6 Re c e p ta c l e s ,  C o r d  C o n n e c to r s ,  an d  Atta c h m e n t

P l u g s  ( C a p s )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  2 9 7
4 0 8 S wi tc h b o a r d s ,  S wi tc h g e a r,  a n d  P a n e l b o ar d s  . . . . . . 7 0 –  3 0 3

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 0 3
 P a r t I I . S wi tc h b o a r d s  a n d  S wi tc h g e a r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 0 4

 P a r t I I I . P a n e l b o ar d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 0 5
 P a r t I V. C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 0 6

4 0 9 I n d u s tr i a l  C o n tr o l  P a n e l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 0 7
 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 0 7

 P a r t I I . I n s ta l l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 0 7
 P a r t I I I . C o n s tr u c ti o n  Specifcations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 0 7

4 1 0 L u m i n a i r e s ,  L a m p h o l d e r s ,  a n d  L am p s  . . . . . . . . . . . . . . . 7 0 –  3 0 8
 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 0 8

 P a r t I I . L u m i n a i r e  L o c a ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 0 8
 P a r t I I I . L u m i n a i r e  O u tl e t B o x e s ,  C a n o p i e s ,  a n d  P a n s  . . . 7 0 –  3 1 0
 P a r t I V. L u m i n a i r e  S u p p o r ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 1 0

 P a r t V. Gr o u n d i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 1 1
 P a r t VI . Wi r i n g  o f L u m i n a i r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 1 1

 P a r t VI I . C o n s tr u c ti o n  o f L u m i n ai r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 1 3
 P a r t VI I I . I n s ta l l a ti o n  o f L a m p h o l d e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 1 3

 P a r t I X . L a m p s  an d  Au x i l i a r y E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 1 3

 P a r t X . S p e c i a l  P r o vi s i o n s  fo r  F l u s h  a n d  Re c e s s e d
L u m i n a i r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 1 4

 P a r t X I . C o n s tr u c ti o n  o f F l u s h  a n d  Re c e s s e d
L u m i n a i r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 1 4

 P a r t X I I . S p e c i a l  P r o vi s i o n s  fo r  E l e c tr i c -D i s c h ar g e
L i g h ti n g  S ys te m s  o f 1 0 0 0  Vo l ts  o r  L e s s  . . . . . . . . . . . . . . . 7 0 –  3 1 4

 P a r t X I I I . S p e c i a l  P r o vi s i o n s  fo r  E l e c tr i c -D i s c h ar g e
L i g h ti n g  S ys te m s  o f M o r e  T h a n  1 0 0 0  Vo l ts  . . . . . . . . 7 0 –  3 1 5

 P a r t X I V. L i g h ti n g  Tr a c k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 1 6
 P a r t X V. D e c o r ati ve  L i g h ti n g  a n d  S i m i l ar  Ac c e s s o r i e s  . . . . . 7 0 –  3 1 6

 P a r t X VI . S p e c i a l  P r o vi s i o n s  fo r  H o r ti c u l tu r al  L i g h ti n g
E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 1 6

 P a r t X VI I . S p e c i a l  P r o vi s i o n s  fo r  Ge r m i c i d al  I r r a d i a ti o n
L u m i n a i r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 1 7

4 1 1 L o w- Vo l ta g e  L i g h ti n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 1 7
4 2 2 Ap p l i a n c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 1 8

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 1 8
 P a r t I I . I n s ta l l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 1 8

 P a r t I I I . D i s c o n n e c ti n g  M e a n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 2 1
 P a r t I V. C o n s tr u c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 2 1

 P a r t V. M a r ki n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 2 2
4 2 4 F i x e d  E l e c tr i c  S p ac e -H e ati n g  E q u i p m e n t . . . . . . . . . . 7 0 –  3 2 2

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 2 2
 P a r t I I . I n s ta l l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 2 3

 P a r t I I I . C o n tr o l  an d  P r o te c ti o n  o f F i x e d  E l e c tr i c  S p a c e -
H e a ti n g  E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 2 3

 P a r t I V. M a r ki n g  o f H e a ti n g  E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 2 4
 P a r t V. E l e c tr i c  S p a c e - H e a ti n g  C a b l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 2 5

 P a r t VI . D u c t H e a te r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 2 6
 P a r t VI I . Re s i s ta n c e - Typ e  B o i l e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 2 7

 P a r t VI I I . E l e c tr o d e - Typ e  B o i l e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 2 7
 P a r t I X . E l e c tr i c  Ra d i a n t H e ati n g  P a n e l s  a n d  H e a ti n g

P a n e l  S e ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 2 8
 P a r t X . L o w- Vo l ta g e  F i x e d  E l e c tr i c  S p a c e -H e a ti n g

E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 0
4 2 5 F i x e d  Re s i s tan c e  an d  E l e c tr o d e  I n d u s tr i a l

P r o c e s s  H e a ti n g  E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 0
 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 0

 P a r t I I . I n s ta l l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 0
 P a r t I I I . C o n tr o l  an d  P r o te c ti o n  o f F i x e d  I n d u s tr i a l

P r o c e s s  H e a ti n g  E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 1
 P a r t I V. M a r ki n g  o f H e a ti n g  E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 2

 P a r t V. F i x e d  I n d u s tr i al  P r o c e s s  D u c t H e a te r s  . . . . . . . . . . . . . . . 7 0 –  3 3 2
 P a r t VI . F i x e d  I n d u s tr i al  P r o c e s s  Re s i s ta n c e -Typ e

B o i l e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 3
 P a r t VI I . F i x e d  I n d u s tr i al  P r o c e s s  E l e c tr o d e -Typ e  B o i l e r s  7 0 –  3 3 3
4 2 6 F i x e d  O u td o o r  E l e c tr i c  D e i c i n g  a n d  S n o w-

M e l ti n g  E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 4
 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 4

 P a r t I I . I n s ta l l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 4
 P a r t I I I . Re s i s ta n c e  H e a ti n g  E l e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 4

 P a r t I V. I m p e d a n c e  H e a ti n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 5
 P a r t V. S ki n - E ffe c t H e a ti n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 6

 P a r t VI . C o n tr o l  an d  P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 6
4 2 7 F i x e d  E l e c tr i c  H e a ti n g  E q u i p m e n t fo r  P i p e l i n e s

a n d  Ve s s e l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 6
 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 6

 P a r t I I . I n s ta l l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 6
 P a r t I I I . Re s i s ta n c e  H e a ti n g  E l e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 7

 P a r t I V. I m p e d a n c e  H e a ti n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 7
 P a r t V. I n d u c ti o n  H e a ti n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 8

 P a r t VI . S ki n - E ffe c t H e a ti n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 8
 P a r t VI I . C o n tr o l  an d  P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 8

4 3 0 M o to r s ,  M o to r  C i r c u i ts ,  an d  C o n tr o l l e r s  . . . . . . . . . . . . 7 0 –  3 3 8
 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 3 8

 P a r t I I . M o to r  C i r c u i t C o n d u c to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 4 4
 P a r t I I I . M o to r  a n d  B r a n c h -C i r c u i t O ve r l o ad  P r o te c ti o n  7 0 –  3 4 6
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C O N T E N T S

2 0 2 3  E d i ti o n   N AT I O N AL  E L E C T RI C AL  C O D E 7 0 –5

 P a r t I V. M o to r  B r a n c h -C i r c u i t S h o r t-C i r c u i t a n d
G r o u n d -F au l t P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 4 9

 P a r t V. M o to r  F e e d e r  S h o r t-C i r c u i t a n d  Gr o u n d -F a u l t
P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 5 2

 P a r t VI . M o to r  C o n tr o l  C i r c u i ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 5 2
 P a r t VI I . M o to r  C o n tr o l l e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 5 4

 P a r t VI I I . M o to r  C o n tr o l  C e n te r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 5 5
 P a r t I X . D i s c o n n e c ti n g  M e a n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 5 6

 P a r t X . Ad j u s ta b l e -S p e e d  D r i ve  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 5 9
 P a r t X I . O ve r  1 0 0 0  Vo l ts ,  N o m i n a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 6 0

 P a r t X I I . P r o te c ti o n  o f L i ve  P ar ts  — Al l  Vo l tag e s  . . . . . . . . . . . . . . 7 0 –  3 6 1
 P a r t X I I I . G r o u n d i n g  — Al l  Vo l ta g e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 6 1

 P a r t X I V. Ta b l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 6 2
4 4 0 Ai r-C o n d i ti o n i n g  a n d  Re fr i g e r a ti n g  E q u i p m e n t 7 0 –  3 6 5
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 6 5

 P a r t I I . D i s c o n n e c ti n g  M e a n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 6 6
 P a r t I I I . B r an c h -C i r c u i t S h o r t-C i r c u i t a n d  G r o u n d -F au l t

P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 6 8
 P a r t I V. C i r c u i t C o n d u c to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 6 8

 P a r t V. C o n tr o l l e r s  fo r  M o to r-C o m p r e s s o r s  . . . . . . . . . . . . . . . . . . . . 7 0 –  3 6 9
 P a r t VI . M o to r-C o m p r e s s o r  a n d  B r a n c h - C i r c u i t

O ve r l o a d  P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 6 9
 P a r t VI I . Ro o m  Ai r  C o n d i ti o n e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 7 0

4 4 5 G e n e r ato r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 7 1
4 5 0 Tr a n s fo r m e r s  a n d  Tr a n s fo r m e r  Vau l ts

( I n c l u d i n g  S e c o n d a r y T i e s )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 7 3
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 7 3

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 7 7
 P a r t I I I . Tr a n s fo r m e r  Va u l ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 7 8

4 5 5 P h a s e  C o n ve r te r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 7 9
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 7 9

 P a r t I I . Specifc  P r o vi s i o n s  Ap p l i c a b l e  to  D i ffe r e n t
Typ e s  o f P h a s e  C o n ve r te r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 0

4 6 0 C a p ac i to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 0
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 0

 P a r t I I . 1 0 0 0  Vo l ts ,  N o m i n a l ,  o r  L e s s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 0
 P a r t I I I . O ve r  1 0 0 0  Vo l ts ,  N o m i n a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 1

4 7 0 Re s i s to r s  a n d  Re ac to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 2
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 2

 P a r t I I . 1 0 0 0  Vo l ts ,  N o m i n a l ,  o r  L e s s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 2
 P a r t I I I . O ve r  1 0 0 0  Vo l ts ,  N o m i n a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 2

4 8 0 S tati o n a r y S ta n d b y B atte r i e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 2
4 9 5 E q u i p m e n t O ve r  1 0 0 0  Vo l ts  a c ,  1 5 0 0  Vo l ts  d c ,

N o m i n a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 4
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 4

 P a r t I I . E q u i p m e n t — Specifc  P r o vi s i o n s  . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 4
 P a r t I I I . E q u i p m e n t — S wi tc h g e a r  a n d  I n d u s tr i a l

C o n tr o l  As s e m b l i e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 5
 P a r t I V. M o b i l e  a n d  P o r ta b l e  E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 7

 P a r t V. B o i l e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 8

C h ap te r 5  S p e c i al  O c c u p an c i e s

5 0 0 H a z a r d o u s  (Classifed)  L o c ati o n s ,  C l a s s e s  I ,  I I ,
a n d  I I I ,  D i vi s i o n s  1  an d  2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 8 9

5 0 1 C l a s s  I  L o c a ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 9 6
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 9 6

 P a r t I I . Wi r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  3 9 6
 P a r t I I I . E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 0 2

5 0 2 C l a s s  I I  L o c ati o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 0 7
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 0 7

 P a r t I I . Wi r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 0 7
 P a r t I I I . E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 0 9

5 0 3 C l a s s  I I I  L o c a ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 1 2
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 1 2

 P a r t I I . Wi r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 1 2
 P a r t I I I . E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 1 4

5 0 4 I n tr i n s i c a l l y S a fe  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 1 5

5 0 5 Z o n e  0 ,  1 ,  a n d  2  L o c ati o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 1 7
5 0 6 Z o n e  2 0 ,  2 1 ,  an d  2 2  L o c a ti o n s  fo r  C o m b u s ti b l e

D u s ts  o r  I g n i ti b l e  F i b e r s / F l yi n g s  . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 3 1
5 1 1 C o m m e r c i a l  G a r ag e s ,  Re p a i r  a n d  S to r a g e  . . . . . . . . . 7 0 –  4 3 7

5 1 2 C a n n a b i s  O i l  E q u i p m e n t a n d  C a n n a b i s  O i l
S ys te m s  U s i n g  F l a m m a b l e  M a te r i a l s  . . . . . . . . . . . . . . . . . . . 7 0 –  4 4 0

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 4 0
 P a r t I I . Wi r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 4 1

 P a r t I I I . E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 4 2
5 1 3 Ai r c r a ft H a n g a r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 4 3

5 1 4 M o to r  F u e l  D i s p e n s i n g  F a c i l i ti e s  . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 4 6
5 1 5 B u l k S to r a g e  P l a n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 5 1

5 1 6 S p r a y Ap p l i c a ti o n ,  D i p p i n g ,  C o a ti n g ,  a n d
P r i n ti n g  P r o c e s s e s  U s i n g  F l a m m a b l e  o r
C o m b u s ti b l e  M a te r i a l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 5 4

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 5 4
 P a r t I I . O p e n  C o n ta i n e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 5 5

 P a r t I I I . S p r a y Ap p l i c a ti o n  P r o c e s s e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 5 5
 P a r t I V. S p r a y Ap p l i c a ti o n  O p e r a ti o n s  i n  M e m b r a n e

E n c l o s u r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 6 2
 P a r t V. P r i n ti n g ,  D i p p i n g ,  a n d  C o a ti n g  P r o c e s s e s  . . . . . . . . . . 7 0 –  4 6 3

5 1 7 H e a l th  C ar e  F a c i l i ti e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 6 4
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 6 4

 P a r t I I . Wi r i n g  an d  P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 6 5
 P a r t I I I . E s s e n ti al  E l e c tr i c a l  S ys te m  ( E E S )  . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 6 9

 P a r t I V. I n h a l a ti o n  An e s th e ti z i n g  L o c a ti o n s  . . . . . . . . . . . . . . . . . . . . 7 0 –  4 7 7
 P a r t V. D i a g n o s ti c  I m a g i n g  an d  Tr e a tm e n t E q u i p m e n t 7 0 –  4 7 9
 P a r t VI . C o m m u n i c a ti o n s ,  S i g n a l i n g  S ys te m s ,  D ata

S ys te m s ,  F i r e  Al a r m  S ys te m s ,  an d  S ys te m s  L e s s
T h a n  1 2 0  Vo l ts ,  N o m i n a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 8 0

 P a r t VI I . I s o l a te d  P o we r  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 8 0
5 1 8 As s e m b l y O c c u p a n c i e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 8 1

5 2 0 T h e a te r s ,  Au d i e n c e  Ar e a s  o f M o ti o n  P i c tu r e
a n d  Te l e vi s i o n  S tu d i o s ,  P e r fo r m a n c e  Ar e a s ,  a n d
S i m i l a r  L o c a ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 8 3

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 8 3
 P a r t I I . F i x e d  S ta g e  S wi tc h b o a r d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 8 4

 P a r t I I I . F i x e d  S ta g e  E q u i p m e n t O th e r  T h a n
S wi tc h b o ar d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 8 5

 P a r t I V. P o r ta b l e  S wi tc h b o a r d s  o n  S ta g e  . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 8 6
 P a r t V. P o r ta b l e  S ta g e  E q u i p m e n t O th e r  T h a n

S wi tc h b o ar d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 8 8
 P a r t VI . D r e s s i n g  Ro o m s ,  D r e s s i n g  Ar e a s ,  a n d  M a ke u p

Ar e a s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 8 9
 P a r t VI I . E q u i p m e n t Gr o u n d i n g  C o n d u c to r  . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 8 9

5 2 2 C o n tr o l  S ys te m s  fo r  P e r m an e n t Am u s e m e n t
Attr a c ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 0

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 0
 P a r t I I . C o n tr o l  C i r c u i ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 0

 P a r t I I I . C o n tr o l  C i r c u i t Wi r i n g  M e th o d s  . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 0
5 2 5 C a r n i va l s ,  C i r c u s e s ,  F a i r s ,  a n d  S i m i l a r  E ve n ts  . . . . 7 0 –  4 9 1

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 1
 P a r t I I . P o we r  S o u r c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 1

 P a r t I I I . Wi r i n g  M e th o d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 2
 P a r t I V. E q u i p m e n t Gr o u n d i n g  a n d  B o n d i n g  . . . . . . . . . . . . . . . . . 7 0 –  4 9 2

5 3 0 M o ti o n  P i c tu r e  an d  Te l e vi s i o n  S tu d i o s  a n d
Re m o te  L o c a ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 3

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 3
 P a r t I I . P o r ta b l e  E q u i p m e n t I n  P r o d u c ti o n  Ar e a s  o f

S tu d i o s  a n d  Re m o te  L o c a ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 4
 P a r t I I I . P o r ta b l e  E q u i p m e n t i n  S u p p o r t Ar e a s  . . . . . . . . . . . . . . . 7 0 –  4 9 5

 P a r t I V. D r e s s i n g  Ro o m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 5
 P a r t V. P o r ta b l e  S u b s ta ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 5

5 4 0 M o ti o n  P i c tu r e  P r o j e c ti o n  Ro o m s  . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 6
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 6

 P a r t I I . E q u i p m e n t a n d  P r o j e c to r s  o f th e  P r o fe s s i o n a l
Typ e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 6
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NAT I O NAL  E L E C T RI C AL  C O D E

7 0 –6 N AT I O N AL  E L E C T RI C AL  C O D E   2 0 2 3  E d i ti o n

 P a r t I I I . N o n p r o fe s s i o n a l  P r o j e c to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 7
5 4 5 M a n u fa c tu r e d  B u i l d i n g s  a n d  Re l o c a ta b l e

S tr u c tu r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 7
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 7

 P a r t I I . Re l o c a ta b l e  S tr u c tu r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 7
5 4 7 Ag r i c u l tu r a l  B u i l d i n g s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 8

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 8
 P a r t I I . I n s tal l a ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 8

 P a r t I I I . D i s tr i b u ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  4 9 9
5 5 0 M o b i l e  H o m e s ,  M a n u fa c tu r e d  H o m e s ,  a n d

M o b i l e  H o m e  P a r ks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 0 0
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 0 0

 P a r t I I . M o b i l e  a n d  M a n u fa c tu r e d  H o m e s  . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 0 1
 P a r t I I I . S e r vi c e s  a n d  F e e d e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 0 6

5 5 1 Re c r e a ti o n a l  Ve h i c l e s  a n d  Re c r e ati o n a l  Ve h i c l e
P a r ks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 0 8

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 0 8
 P a r t I I . C o m b i n ati o n  E l e c tr i c a l  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 0 8

 P a r t I I I . O th e r  P o we r  S o u r c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 0 8
 P a r t I V. N o m i n a l  1 2 0 -Vo l t o r  1 2 0 / 2 4 0 - Vo l t S ys te m s  . . . . . . . . 7 0 –  5 0 9

 P a r t V. F ac to r y Te s ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 1 5
 P a r t VI . Re c r e a ti o n a l  Ve h i c l e  P a r ks  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 1 6

5 5 2 P a r k Tr a i l e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 1 8
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 1 8

 P a r t I I . L o w- Vo l ta g e  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 1 8
 P a r t I I I . C o m b i n ati o n  E l e c tr i c a l  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 1 9

 P a r t I V. N o m i n a l  1 2 0 -Vo l t o r  1 2 0 / 2 4 0 - Vo l t S ys te m s  . . . . . . . . 7 0 –  5 2 0
 P a r t V. F ac to r y Te s ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 2 6

5 5 5 M a r i n as ,  B o a tya r d s ,  F l o ati n g  B u i l d i n g s ,  an d
C o m m e r c i a l  a n d  N o n c o m m e r c i al  D o c k i n g
F ac i l i ti e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 2 7

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 2 7
 P a r t I I . M a r i n as ,  B o a tya r d s ,  a n d  D o c ki n g  F a c i l i ti e s  . . . . . . . . 7 0 –  5 2 8

 P a r t I I I . F l o a ti n g  B u i l d i n g s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 3 0
5 9 0 Te m p o r a r y I n s ta l l a ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 3 1

C h ap te r 6  S p e c i al  E q u i p m e n t

6 0 0 E l e c tr i c  S i g n s  a n d  O u tl i n e  L i g h ti n g  . . . . . . . . . . . . . . . . . . . 7 0 –  5 3 4
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 3 4

 P a r t I I . F i e l d -I n s ta l l e d  S ke l e to n  Tu b i n g ,  O u tl i n e
L i g h ti n g ,  a n d  S e c o n d a r y Wi r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 3 7

6 0 4 M a n u fa c tu r e d  Wi r i n g  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 4 0
6 0 5 Offce  F u r n i s h i n g s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 4 1

6 1 0 C r a n e s  a n d  H o i s ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 4 2
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 4 2

 P a r t I I . Wi r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 4 2
 P a r t I I I . C o n ta c t C o n d u c to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 4 4

 P a r t I V. D i s c o n n e c ti n g  M e a n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 4 5
 P a r t V. O ve r c u r r e n t P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 4 5

 P a r t VI . C o n tr o l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 4 6
 P a r t VI I . G r o u n d i n g  a n d  B o n d i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 4 6

6 2 0 E l e va to r s ,  D u m b wai te r s ,  E s c al a to r s ,  M o vi n g
Wa l ks ,  P l a tfo r m  L i fts ,  a n d  S ta i r wa y C h a i r l i fts  . . . . . 7 0 –  5 4 6

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 4 6
 P a r t I I . C o n d u c to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 4 8

 P a r t I I I . Wi r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 4 9
 P a r t I V. I n s tal l a ti o n  o f C o n d u c to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 5 2

 P a r t V. Tr a ve l i n g  C ab l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 5 2
 P a r t VI . D i s c o n n e c ti n g  M e a n s  a n d  C o n tr o l  . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 5 3

 P a r t VI I . O ve r c u r r e n t P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 5 4
 P a r t VI I I . M a c h i n e  Ro o m s ,  C o n tr o l  Ro o m s ,  M ac h i n e r y

S p a c e s ,  a n d  C o n tr o l  S p a c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 5 5
 P a r t I X . G r o u n d i n g  a n d  B o n d i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 5 5

 P a r t X . E m e r g e n c y an d  S ta n d b y P o we r  S ys te m s  . . . . . . . . . . . . . 7 0 –  5 5 5
6 2 5 E l e c tr i c  Ve h i c l e  P o we r  Tr a n s fe r  S ys te m  . . . . . . . . . . . . . . 7 0 –  5 5 6

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 5 6
 P a r t I I . E q u i p m e n t C o n s tr u c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 5 6

 P a r t I I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 5 7
 P a r t I V. Wi r e l e s s  P o we r  Tr a n s fe r  E q u i p m e n t . . . . . . . . . . . . . . . . . . . 7 0 –  5 5 9

6 2 6 Electrifed  Tr u c k P a r ki n g  S p a c e s  . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 6 0
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 6 0

 P a r t I I . Electrifed  Tr u c k P a r ki n g  S p a c e  E l e c tr i c a l
Wi r i n g  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 6 0

 P a r t I I I . Electrifed  Tr u c k P a r ki n g  S p a c e  S u p p l y
E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 6 1

 P a r t I V. Tr a n s p o r t Re fr i g e r a te d  U n i ts  ( T RU s )  . . . . . . . . . . . . . . . . 7 0 –  5 6 3
6 3 0 E l e c tr i c  We l d e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 6 3

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 6 3
 P a r t I I . Ar c  We l d e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 6 4

 P a r t I I I . Re s i s ta n c e  We l d e r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 6 4
 P a r t I V. We l d i n g  C a b l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 6 5

6 4 0 Au d i o  S i g n al  P r o c e s s i n g ,  Amplifcation,  a n d
Re p r o d u c ti o n  E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 6 5

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 6 5
 P a r t I I . P e r m an e n t Au d i o  S ys te m  I n s ta l l ati o n s  . . . . . . . . . . . . . . . 7 0 –  5 6 8

 P a r t I I I . P o r ta b l e  an d  Te m p o r a r y Au d i o  S ys te m
I n s tal l a ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 6 8

6 4 5 I n fo r m a ti o n  Te c h n o l o g y E q u i p m e n t . . . . . . . . . . . . . . . . . . 7 0 –  5 6 9
6 4 6 M o d u l a r  D a ta  C e n te r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 7 3

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 7 3
 P a r t I I . E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 7 5

 P a r t I I I . L i g h ti n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 7 5
 P a r t I V. Wo r ks p ac e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 7 5

6 4 7 S e n s i ti ve  E l e c tr o n i c  E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 7 6
6 5 0 P i p e  O r g an s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 7 7

6 6 0 X -Ray E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 7 8
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 7 8

 P a r t I I . C o n tr o l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 7 9
 P a r t I I I . Tr a n s fo r m e r s  a n d  C a p a c i to r s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 7 9

 P a r t I V. G u a r d i n g  an d  Gr o u n d i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 7 9
6 6 5 I n d u c ti o n  a n d  D i e l e c tr i c  H e a ti n g  E q u i p m e n t . . . 7 0 –  5 7 9
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 7 9

 P a r t I I . G u a r d i n g ,  G r o u n d i n g ,  a n d  L a b e l i n g  . . . . . . . . . . . . . . . . . . 7 0 –  5 8 0
6 6 8 E l e c tr o l yti c  C e l l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 8 0

6 6 9 E l e c tr o p l a ti n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 8 2
6 7 0 I n d u s tr i a l  M a c h i n e r y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 8 3

6 7 5 E l e c tr i c a l l y D r i ve n  o r  C o n tr o l l e d  I r r i g ati o n
M a c h i n e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 8 4

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 8 4
 P a r t I I . C e n te r  P i vo t I r r i g ati o n  M a c h i n e s  . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 8 5

6 8 0 S wi m m i n g  P o o l s ,  F o u n ta i n s ,  a n d  S i m i l a r
I n s tal l a ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 8 6

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 8 6
 P a r t I I . P e r m an e n tl y I n s tal l e d  P o o l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 8 8

 P a r t I I I . S to r a b l e  P o o l s ,  S to r ab l e  S p a s ,  S to r a b l e  H o t
Tu b s ,  an d  S to r a b l e  I m m e r s i o n  P o o l s  . . . . . . . . . . . . . . . . . . 7 0 –  5 9 3

 P a r t I V. P e r m an e n tl y I n s tal l e d  a n d  S e l f-C o n ta i n e d  S p a s
a n d  H o t Tu b s  a n d  P e r m a n e n tl y I n s ta l l e d
I m m e r s i o n  P o o l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 9 4

 P a r t V. F o u n ta i n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 9 7
 P a r t VI . P o o l s  a n d  Tu b s  fo r  T h e r a p e u ti c  U s e  . . . . . . . . . . . . . . . . . . 7 0 –  5 9 8

 P a r t VI I . H yd r o m as s ag e  B ath tu b s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 9 9
 P a r t VI I I . E l e c tr i c a l l y P o we r e d  P o o l  L i fts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  5 9 9

6 8 2 N a tu r al  a n d  Artifcially M a d e  B o d i e s  o f Wa te r  . . 7 0 –  6 0 0
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 0 0

 P a r t I I . I n s tal l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 0 0
 P a r t I I I . G r o u n d i n g  a n d  B o n d i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 0 1

6 8 5 I n te g r a te d  E l e c tr i c a l  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 0 2
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 0 2

 P a r t I I . O r d e r l y S h u td o wn  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 0 2
6 9 0 S o l a r  P h o to vo l ta i c  ( P V)  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 0 3

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 0 3
 P a r t I I . C i r c u i t Re q u i r e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 0 3

 P a r t I I I . D i s c o n n e c ti n g  M e a n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 0 7
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C O N T E N T S

2 0 2 3  E d i ti o n   N AT I O N AL  E L E C T RI C AL  C O D E 7 0 –7

 P a r t I V. Wi r i n g  M e th o d s  a n d  M a te r i a l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 0 8
 P a r t V. G r o u n d i n g  a n d  B o n d i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 1

 P a r t VI . S o u r c e  C o n n e c ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 2
6 9 1 L a r g e - S c al e  P h o to vo l ta i c  ( P V)  E l e c tr i c  S u p p l y

S tati o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 3
6 9 2 F u e l  C e l l  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 4

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 4
 P a r t I I . C i r c u i t Re q u i r e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 4

 P a r t I I I . D i s c o n n e c ti n g  M e a n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 4
 P a r t I V. Wi r i n g  M e th o d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 5

 P a r t V. M a r ki n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 5
 P a r t VI . C o n n e c ti o n  to  O th e r  C i r c u i ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 5

6 9 4 Wi n d  E l e c tr i c  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 5
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 5

 P a r t I I . C i r c u i t Re q u i r e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 6
 P a r t I I I . D i s c o n n e c ti n g  M e a n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 6

 P a r t I V. Wi r i n g  M e th o d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 7
 P a r t V. G r o u n d i n g  a n d  B o n d i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 8

 P a r t VI . M a r ki n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 8
 P a r t VI I . C o n n e c ti o n  to  O th e r  S o u r c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 8

6 9 5 F i r e  P u m p s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 1 8

C h ap te r 7  S p e c i al  C o n d i ti o n s

7 0 0 E m e r g e n c y S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 2 5
 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 2 5

 P a r t I I . C i r c u i t Wi r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 2 7
 P a r t I I I . S o u r c e s  o f P o we r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 2 9

 P a r t I V. E m e r g e n c y S ys te m  C i r c u i ts  fo r  L i g h ti n g  a n d
P o we r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 3 1

 P a r t V. C o n tr o l  — E m e r g e n c y L i g h ti n g  C i r c u i ts  . . . . . . . . . . . . 7 0 –  6 3 1
 P a r t VI . O ve r c u r r e n t P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 3 2

7 0 1 L e g a l l y Re q u i r e d  S ta n d b y S ys te m s  . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 3 2
 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 3 2

 P a r t I I . C i r c u i t Wi r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 3 4
 P a r t I I I . S o u r c e s  o f P o we r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 3 4

 P a r t I V. O ve r c u r r e n t P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 3 6
7 0 2 O p ti o n al  S ta n d b y S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 3 6

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 3 6
 P a r t I I . Wi r i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 3 7

7 0 5 I n te r c o n n e c te d  E l e c tr i c  P o we r  P r o d u c ti o n
S o u r c e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 3 8

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 3 8
 P a r t I I . M i c r o g r i d  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 4 2

 P a r t I I I . I n te r c o n n e c te d  S ys te m s  O p e r a ti n g  i n  I s l a n d
M o d e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 4 2

7 0 6 E n e r g y S to r a g e  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 4 3
 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 4 3

 P a r t I I . D i s c o n n e c ti n g  M e a n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 4 3
 P a r t I I I . I n s ta l l a ti o n  Re q u i r e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 4 4

 P a r t I V. C i r c u i t Re q u i r e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 4 5
 P a r t V. F l o w B a tte r y E S S s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 4 6

 P a r t VI . O th e r  E n e r g y S to r a g e  Te c h n o l o g i e s  . . . . . . . . . . . . . . . . . . . 7 0 –  6 4 6
7 0 8 C r i ti c a l  O p e r a ti o n s  P o we r  S ys te m s  ( C O P S )  . . . . . . . 7 0 –  6 4 6

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 4 6
 P a r t I I . C i r c u i t Wi r i n g  a n d  E q u i p m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 4 8

 P a r t I I I . P o we r  S o u r c e s  a n d  C o n n e c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 4 9
 P a r t I V. O ve r c u r r e n t P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 5 0

 P a r t V. S ys te m  P e r fo r m a n c e  a n d  An a l ys i s  . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 5 1
7 1 0 S ta n d -Al o n e  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 5 2

7 2 2 C a b l e s  fo r  P o we r-L i m i te d  C i r c u i ts  a n d  F a u l t-
M a n ag e d  P o we r  C i r c u i ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 5 2

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 5 2
 P a r t I I . L i s ti n g  Re q u i r e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 5 6

7 2 4 C l as s  1  P o we r-L i m i te d  C i r c u i ts  an d  C l a s s  1
P o we r-L i m i te d  Re m o te - C o n tr o l  a n d  S i g n a l i n g
C i r c u i ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 5 8

7 2 5 C l as s  2  a n d  C l a s s  3  P o we r- L i m i te d  C i r c u i ts  . . . . . . . . 7 0 –  6 6 1

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 6 1
 P a r t I I . C l as s  2  a n d  C l a s s  3  C i r c u i ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 6 1

 P a r t I I I . L i s ti n g  Re q u i r e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 6 4
7 2 6 C l as s  4  F a u l t-M a n a g e d  P o we r  S ys te m s  . . . . . . . . . . . . . . . . 7 0 –  6 6 4

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 6 4
 P a r t I I . C l as s  4  C i r c u i ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 6 5

 P a r t I I I . L i s ti n g  Re q u i r e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 6 7
7 2 8 F i r e - Re s i s ti ve  C a b l e  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 6 7

7 5 0 E n e r g y M a n a g e m e n t S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 6 8
7 6 0 F i r e  Al a r m  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 6 9

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 6 9
 P a r t I I . N o n –P o we r- L i m i te d  F i r e  Al a r m  ( N P L FA)

C i r c u i ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 7 0
 P a r t I I I . P o we r-L i m i te d  F i r e  Al ar m  ( P L FA)  C i r c u i ts  . . . . . . . . 7 0 –  6 7 2

 P a r t I V. L i s ti n g  Re q u i r e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 7 4
7 7 0 O p ti c al  F i b e r  C a b l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 7 7

 P a r t I . Ge n e r a l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 7 7
 P a r t I I . C a b l e s  O u ts i d e  a n d  E n te r i n g  B u i l d i n g s  . . . . . . . . . . . . . 7 0 –  6 7 7

 P a r t I I I . P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 7 8
 P a r t I V. Gr o u n d i n g  M e th o d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 7 9

 P a r t V. I n s ta l l a ti o n  M e th o d s  Wi th i n  B u i l d i n g s  . . . . . . . . . . . . . . . 7 0 –  6 8 0
 P a r t VI . L i s ti n g  Re q u i r e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 8 2

C h ap te r 8  C o m m u n i c ati o n s  S ys te m s

8 0 0 G e n e r al  Re q u i r e m e n ts  fo r  C o m m u n i c a ti o n s
S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 8 6

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 8 6
 P a r t I I . Wi r e s  a n d  C a b l e s  O u ts i d e  an d  E n te r i n g

B u i l d i n g s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 8 7
 P a r t I I I . G r o u n d i n g  M e th o d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 8 8

 P a r t I V. I n s tal l a ti o n  M e th o d s  Wi th i n  B u i l d i n g s  . . . . . . . . . . . . . . . 7 0 –  6 9 0
 P a r t V. L i s ti n g  Re q u i r e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  6 9 5

8 0 5 C o m m u n i c a ti o n s  C i r c u i ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 0 1
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 0 1

 P a r t I I . Wi r e s  a n d  C a b l e s  O u ts i d e  an d  E n te r i n g
B u i l d i n g s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 0 1

 P a r t I I I . P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 0 2
 P a r t I V. I n s tal l a ti o n  M e th o d s  Wi th i n  B u i l d i n g s  . . . . . . . . . . . . . . . 7 0 –  7 0 3

 P a r t V. L i s ti n g  Re q u i r e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 0 3
8 1 0 An te n n a  S ys te m s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 0 4

 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 0 4
 P a r t I I . Re c e i vi n g  E q u i p m e n t — An te n n a  S ys te m s  . . . . . . . . 7 0 –  7 0 4

 P a r t I I I . Am a te u r  a n d  C i ti z e n  B a n d  Tr a n s m i tti n g  a n d
Re c e i vi n g  S ta ti o n s  — An te n n a  S ys te m s  . . . . . . . . . . . . . . 7 0 –  7 0 6

 P a r t I V. I n te r i o r  I n s ta l l a ti o n  — Tr an s m i tti n g  S ta ti o n s  . . . . 7 0 –  7 0 7
8 2 0 C o m m u n i ty An te n n a  Te l e vi s i o n  an d  Ra d i o

D i s tr i b u ti o n  S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 0 7
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 0 7

 P a r t I I I . P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 0 7
 P a r t I V. G r o u n d i n g  M e th o d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 0 7

 P a r t V. I n s tal l a ti o n  M e th o d s  Wi th i n  B u i l d i n g s  . . . . . . . . . . . . . . . 7 0 –  7 0 8
8 3 0 N e two r k- P o we r e d  B r o a d b a n d  C o m m u n i c a ti o n s

S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 0 8
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 0 8

 P a r t I I . C a b l e s  O u ts i d e  a n d  E n te r i n g  B u i l d i n g s  . . . . . . . . . . . . . 7 0 –  7 0 8
 P a r t I I I . P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 1 0

 P a r t I V. G r o u n d i n g  M e th o d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 1 1
 P a r t V. I n s tal l a ti o n  M e th o d s  Wi th i n  B u i l d i n g s  . . . . . . . . . . . . . . . 7 0 –  7 1 1

 P a r t VI . L i s ti n g  Re q u i r e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 1 2
8 4 0 P r e m i s e s -P o we r e d  B r o a d b a n d  C o m m u n i c a ti o n s

S ys te m s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 1 3
 P a r t I . G e n e r al  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 1 3

 P a r t I I . C a b l e s  O u ts i d e  a n d  E n te r i n g  B u i l d i n g s  . . . . . . . . . . . . . 7 0 –  7 1 3
 P a r t I I I . P r o te c ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 1 3

 P a r t I V. G r o u n d i n g  M e th o d s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 1 3
 P a r t VI . P r e m i s e s  P o we r i n g  o f C o m m u n i c a ti o n s

E q u i p m e n t o ve r  C o m m u n i c a ti o n s  C a b l e s  . . . . . . . . . . 7 0 –  7 1 3
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NAT I O NAL  E L E C T RI C AL  C O D E

7 0 –8 N AT I O N AL  E L E C T RI C AL  C O D E   2 0 2 3  E d i ti o n

 P a r t VI I . L i s ti n g  Re q u i r e m e n ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 1 4

C h ap te r 9  Tab l e s

1 P e r c e n t o f C r o s s  S e c ti o n  o f C o n d u i t a n d
Tu b i n g  fo r  C o n d u c to r s  a n d  C a b l e s  . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 1 5

2 Ra d i u s  o f C o n d u i t a n d  Tu b i n g  B e n d s  . . . . . . . . . . . . . . . . 7 0 –  7 1 6
4 D i m e n s i o n s  a n d  P e r c e n t Ar e a  o f C o n d u i t an d

Tu b i n g  ( Ar e a s  o f C o n d u i t o r  Tu b i n g  fo r  th e
C o m b i n ati o n s  o f Wi r e s  P e r m i tte d  i n  Ta b l e  1 ,
C h a p te r  9 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 1 6

5 D i m e n s i o n s  o f I n s u l a te d  C o n d u c to r s  a n d
F i x tu r e  Wi r e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 2 0

5 A C o m p a c t C o p p e r  a n d  Al u m i n u m  B u i l d i n g  Wi r e
N o m i n a l  D i m e n s i o n s * *  a n d  Ar e a s  . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 2 4

8 C o n d u c to r  P r o p e r ti e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 2 5
9 Al te r n a ti n g -C u r r e n t Re s i s ta n c e  a n d  Re a c ta n c e

fo r  6 0 0 - Vo l t C a b l e s ,  3 -P h a s e ,  6 0  H z ,  7 5 ° C
( 1 6 7 ° F )  — T h r e e  S i n g l e  C o n d u c to r s  i n

C o n d u i t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 2 6
1 0 C o n d u c to r  S tr an d i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 2 7

1 1 ( A) C l a s s  2  a n d  C l a s s  3  Al te r n a ti n g -C u r r e n t P o we r
S o u r c e  L i m i tati o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 2 7

1 2 ( A) P L FA Al te r n a ti n g - C u r r e n t P o we r  S o u r c e
L i m i ta ti o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 2 9

1 3 E q u i p m e n t S u i ta b l e  fo r  H a z a r d o u s  (Classifed)

L o c ati o n s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 2 9

I n fo r m a ti ve  An n e x  A:  P r o d u c t S afe ty S ta n d ar d s  . . . . . . . . . . 7 0 –  7 3 4

I n fo r m a ti ve  An n e x  B :  Ap p l i c a ti o n  I n fo r m a ti o n  fo r
Am p a c i ty C a l c u l a ti o n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 6 0

I n fo r m a ti ve  An n e x  C :  C o n d u i t,  Tu b i n g ,  a n d  C a b l e
Tr a y F i l l  Tab l e s  fo r  C o n d u c to r s  a n d  F i x tu r e  Wi r e s  o f
th e  S a m e  S i z e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  7 7 3

I n fo r m a ti ve  An n e x  D :  E x a m p l e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  8 3 4

I n fo r m a ti ve  An n e x  E :  Typ e s  o f C o n s tr u c ti o n  . . . . . . . . . . . . . . . 7 0 –  8 4 8

I n fo r m a ti ve  An n e x  F :  Avai l a b i l i ty a n d  Re l i a b i l i ty fo r
C r i ti c a l  O p e r ati o n s  P o we r  S ys te m s ;  a n d  D e ve l o p m e n t
a n d  I m p l e m e n ta ti o n  o f F u n c ti o n a l  P e r fo r m an c e  Te s ts
( F P Ts )  fo r  C r i ti c a l  O p e r a ti o n s  P o we r  S ys te m s  . . . . . . . . . . . . . . 7 0 –  8 5 0

I n fo r m a ti ve  An n e x  G :  S u p e r vi s o r y C o n tr o l  a n d  D a ta
Ac q u i s i ti o n  ( S C AD A)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  8 5 2

I n fo r m a ti ve  An n e x  H :  Ad m i n i s tr a ti o n  a n d
E n fo r c e m e n t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  8 5 3

I n fo r m a ti ve  An n e x  I :  Re c o m m e n d e d  T i g h te n i n g
To r q u e  Ta b l e s  fr o m  U L  S tan d a r d  4 8 6 A-4 8 6 B  . . . . . . . . . . . . . . 7 0 –  8 5 9

I n fo r m a ti ve  An n e x  J :  AD A S ta n d a r d s  fo r  Ac c e s s i b l e
D e s i g n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  8 6 1

I n fo r m a ti ve  An n e x  K:  U s e  o f M e d i c a l  E l e c tr i c a l
E q u i p m e n t i n  D we l l i n g s  a n d  Re s i d e n ti a l  B o a r d -a n d -
C a r e  O c c u p a n c i e s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  8 6 4

I n de x  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 0 –  8 6 5
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C O M M I T T E E  P E RS O N N E L

2 0 2 3  E d i ti o n   N AT I O N AL  E L E C T RI C AL  C O D E 7 0 –9

N AT I O N AL  E L E C T RI C AL  C O D E  C O M M I T T E E

C o m m i tte e  S c o p e :  T h i s  C o m m i tte e  s h a l l  h a ve  p r i m a r y r e s p o n s i b i l i ty fo r  d o c u m e n ts  o n
m i n i m i z i n g  th e  r i s k o f e l e c tr i c i ty a s  a  s o u r c e  o f e l e c tr i c  s h o c k  a n d  a s  a  p o te n ti a l  i g n i ti o n
s o u rc e  o f fres  a n d  e x p l o s i o n s .  I t s h al l  al s o  b e  r e s p o n s i b l e  fo r  te x t to  m i n i m i z e  th e
p r o p ag ati o n  o f fre  an d  e x p l o s i o n s  d u e  to  e l e c tr i c a l  i n s ta l l a ti o n s .

T h e s e  l i s ts  r e p r e s e n t th e  m e m b e r s h i p  at th e  ti m e  th e  C o m m i tte e  was  b a l l o te d  o n  th e  fnal
te x t o f th i s  e d i ti o n .  S i n c e  th a t ti m e ,  c h a n g e s  i n  th e  m e m b e r s h i p  m ay h a ve  o c c u r r e d .  A ke y to
classifcations  i s  fo u n d  a t th e  b a c k  o f th i s  d o c u m e n t.

C o r re l ati n g C o m m i tte e  o n  N ati o n al  E l e c tri c al  C o d e

L awre n c e  S .  Aye r,  Chair
B i z  C o m  E l e c tr i c ,  I n c . ,  O H  [ I M ]

Re p .  I n d e p e n d e n t E l e c tr i c al  C o n tr a c to r s ,  I n c .

E r n e s t J .  G al l o ,  Te l c o r d i a  Te c h n o l o g i e s  ( E r i c s s o n ) ,  N J  [ U T ]
Re p .  Al l i a n c e  fo r  Te l e c o m m u n i c ati o n s  I n d u s tr y S o l u ti o n s

P al m e r L .  H i c km an ,  E l e c tr i c a l  Tr ai n i n g  Al l i a n c e ,  M D  [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

Ri c h ard  A.  H o l ub ,  T h e  D u P o n t C o m p an y,  I n c . ,  D E  [ U ]
Re p .  Am e r i c a n  C h e m i s tr y C o u n c i l

D e an  C .  H un te r,  M i n n e s o ta  D e p ar tm e n t o f L ab o r  &  I n d u s tr y,  M N
[ E ]

D avi d  H .  Ke n dal l ,  AB B  I n c . ,  T N  [ M ]
Re p .  N a ti o n a l  E l e c tr i c al  M an u fa c tu r e r s  As s o c i a ti o n

J o h n  R.  Ko vac i k ,  U L  L L C ,  I L  [ RT ]

Al an  M an c h e ,  S c h n e i d e r  E l e c tr i c ,  KY [ M ]

Ro ge r D .  M c D an i e l ,  Ge o r g i a  P o we r  C o m p a n y,  GA [ U T ]
Re p .  E l e c tr i c  L i g h t &  P o we r  G r o u p / E E I

C h ri s ti n e  T.  P o r te r,  I n te r te k  Te s ti n g  S e r vi c e s ,  WA [ RT ]

T i m o th y J am e s  S c h u l th e i s ,  T. S . B  I n c . ,  S c h u l th e i s  E l e c tr i c ,  PA [ I M ]
Re p .  N a ti o n a l  E l e c tr i c al  C o n tr a c to r s  As s o c i ati o n

D avi d  A.  Wi l l i am s ,  D e l ta  C h a r te r  To wn s h i p ,  M I  [ E ]
Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l  I n s p e c to r s

Al te r n ate s

D e r ri c k  L .  Atk i n s ,  M i n n e a p o l i s  E l e c tr i c a l  J AT C ,  M N  [ L ]
( Al t.  to  P a l m e r  L .  H i c km an )

D o n al d  R.  C o o k,  D e wb e r r y/ E d m o n d s  E n g i n e e r i n g ,  AL  [ E ]
( Al t.  to  D avi d  A.  Wi l l i a m s )

Ro l an d  E .  D e i ke ,  J r. ,  C e n te r P o i n t E n e r g y,  I n c . ,  T X  [ U T ]
( Al t.  to  Ro g e r  D .  M c D an i e l )

Wi l l i am  T.  Fi s ke ,  I n te r te k Te s ti n g  S e r vi c e s ,  N Y [ RT ]
( Al t.  to  C h r i s ti n e  T.  P o r te r )

D avi d  L .  H i tti n ge r,  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  VA [ I M ]
( Al t.  to  L a wr e n c e  S .  Aye r )

Raym o n d  W.  H o r n e r,  Atko r e  I n te r n a ti o n a l ,  I L  [ M ]
( Al t.  to  D avi d  H .  Ke n d al l )

P e te r D .  J ac ks o n ,  C i ty o f Bakersfeld,  C a l i fo r n i a ,  C A [ E ]
( Al t.  to  D e an  C .  H u n te r )

M i c h ae l  J .  J o h n s to n ,  N a ti o n a l  E l e c tr i c al  C o n tr a c to r s  As s o c i ati o n ,
M D  [ I M ]

( Al t.  to  T i m o th y J a m e s  S c h u l th e i s )

C h ad  Ke n n e d y,  S c h n e i d e r  E l e c tr i c ,  S C  [ M ]
( Al t.  to  Al an  M a n c h e )

Ro b e r t D .  O s b o r n e ,  U L  L L C ,  N C  [ RT ]
( Al t.  to  J o h n  R.  Ko va c i k)

P aul  B .  S u l l i van ,  D u P o n t,  S C  [ U ]
( Al t.  to  Ri c h a r d  A.  H o l u b )

N o n vo ti n g

T i m o th y J .  P o p e ,  C a n a d i a n  S ta n d ar d s  As s o c i a ti o n ,  C an a d a  [ S E ]
Re p .  C S A/ C a n a d i an  E l e c tr i c a l  C o d e  C o m m i tte e

Ro d ge r Re i s wi g,  J o h n s o n  C o n tr o l s ,  VA [ M ]

Wi l l i am  R.  D rake ,  Fairfeld,  C A [ O ]
( M e m b e r  E m e r i tu s )

D .  H aro l d  Ware ,  L i b r a  E l e c tr i c  C o m p a n y,  O K [ O ]
( M e m b e r  E m e r i tu s )

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n

C o d e - M aki n g P an e l  N o .  1

Ar ti c l e s  9 0 ,  1 0 0 ,  1 1 0 ,  C h ap te r 9  Tab l e  1 0 ,  An n e x  A,  An n e x  H ,  An n e x  I ,  An n e x  J ,  An n e x  K

Ke n n e th  P.  B o yc e ,  Chair
U L  L L C ,  I L  [ RT ]

L o u i s  A.  B ar ri o s ,  S h e l l  Gl o b a l  S o l u ti o n s ,  T X  [ U ]
Re p .  Am e r i c an  C h e m i s tr y C o u n c i l

Ro l an d  E .  D e i k e ,  J r. ,  C e n te r P o i n t E n e r g y,  I n c . ,  T X  [ U T ]
Re p .  E l e c tr i c  L i g h t &  P o we r  G r o u p / E E I
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NAT I O NAL  E L E C T RI C AL  C O D E

7 0 –1 0 N AT I O NAL  E L E C T RI C AL  C O D E   2 0 2 3  E d i ti o n

E r n e s t J .  G al l o ,  Te l c o r d i a  Te c h n o l o g i e s  ( E r i c s s o n ) ,  N J  [ U ]
Re p .  Al l i a n c e  fo r  Te l e c o m m u n i c ati o n s  I n d u s tr y S o l u ti o n s

Fri tz  G u n th e r,  N e w Yo r k  E l e c tr i c a l  I n s p e c ti o n  Ag e n c y,  N Y [ E ]

P al m e r L .  H i c km an ,  E l e c tr i c a l  Tr ai n i n g  Al l i a n c e ,  M D  [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

D avi d  L .  H i tti n ge r,  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s  o f Gr e a te r
C i n c i n n ati ,  VA [ I M ]

Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .

J am e s  F.  P i e rc e ,  F i e l d  Re p r e s e n ta ti ve -I n te r te k,  I L  [ RT ]

H ar r y J .  S as s am an ,  F o r e s t E l e c tr i c  C o r p o r a ti o n ,  N J  [ I M ]
Re p .  N a ti o n a l  E l e c tr i c al  C o n tr a c to r s  As s o c i ati o n

Ke n t A.  S ayl e r,  P 2 S  I n c . ,  C A [ U ]
Re p .  I E E E - I AS / P E S  J T C C

M o h i n d e r P.  S o o d ,  C o r e  E n g i n e e r s ,  VA [ E ]
Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l  I n s p e c to r s

M i c h ae l  C .  S to n e ,  N a ti o n a l  E l e c tr i c al  M an u fa c tu r e r s  As s o c i a ti o n ,
C A [ M ]

Re p .  N a ti o n a l  E l e c tr i c al  M an u fa c tu r e r s  As s o c i a ti o n

Al te r n ate s

G re g C h o n to w,  To wn  o f D o ve r,  N J  [ E ]
( Al t.  to  M o h i n d e r  P.  S o o d )

M ark C h ri s ti an ,  E l e c tr i c a l  Tr a i n i n g  Al l i a n c e ,  T N  [ L ]
( Al t.  to  P a l m e r  L .  H i c km an )

L ar r y G e ye r,  Qu al i ty E l e c tr i c  I n c . ,  I D  [ I M ]
( Al t.  to  H a r r y J .  S a s s a m a n )

M atth e w D  H i tti n ge r,  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s  o f
Gr e a te r  C i n c i n n ati ,  O H  [ I M ]

( Al t.  to  D avi d  L .  H i tti n g e r )

J ac k L .  L yo n s ,  N a ti o n al  E l e c tr i c a l  M a n u fa c tu r e r s  As s o c i a ti o n
( N E M A) ,  M A [ M ]

( Al t.  to  M i c h a e l  C .  S to n e )

J o s e p h  M arq u ard t,  E x x o n M o b i l  U I S ,  T X  [ U ]
( Al t.  to  L o u i s  A.  B a r r i o s )

Ro ge r D .  M c D an i e l ,  Ge o r g i a  P o we r  C o m p a n y,  GA [ U T ]
( Al t.  to  Ro l a n d  E .  D e i ke ,  J r. }

Ke n n e th  L .  M c Ki n n e y,  J r. ,  U L  L L C ,  N C  [ RT ]
( Al t.  to  Ke n n e th  P.  B o yc e )

C h ri s ti n e  T.  P o r te r,  I n te r te k  Te s ti n g  S e r vi c e s ,  WA [ RT ]
( Al t.  to  J am e s  F.  P i e r c e )

Fran k E .  Tyl e r,  T h e  D u P o n t C o m p a n y,  I n c . ,  D E  [ U ]
( Al t.  to  Ke n t A.  S ayl e r )

N o n vo ti n g

Ark Ts i s s e re v,  AE S  E n g i n e e r i n g ,  C a n a d a  [ S E ]
Re p .  C S A/ C a n a d i an  E l e c tr i c a l  C o d e  C o m m i tte e

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n

C o d e - M aki n g P an e l  N o .  2

Ar ti c l e s  2 1 0 ,  2 2 0  P ar ts  I  th ro u gh  V,  An n e x  D  E x am p l e s  D 1  th ro u gh  D 6

D avi d  G .  H um p h re y,  Chair
C o u n ty o f H e n r i c o ,  Vi r g i n i a ,  VA [ E ]

Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l  I n s p e c to r s

M ath h e r Ab b as s i ,  N e w Yo r k C i ty D e p ar tm e n t O f B u i l d i n g s ,  N Y [ E ]

C h arl e s  L .  B o yn to n ,  D o w/ T h e  D u P o n t C o m p a n y,  I n c . ,  T X  [ U ]
Re p .  Am e r i c an  C h e m i s tr y C o u n c i l

D an i e l  B u uc k,  N a ti o n a l  As s o c i a ti o n  o f H o m e  B u i l d e r s  ( N AH B ) ,  D C
[ U ]

Re p .  N ati o n a l  As s o c i a ti o n  o f H o m e  B u i l d e r s  ( NAH B )

S te ve  C am p o l o ,  L e vi to n  M a n u fa c tu r i n g  C o m p an y,  I n c . ,  N Y [ M ]

M ark D an i e l  C o o k,  F a i th  Te c h n o l o g i e s  E l e c tr i c a l  C o n tr a c ti n g ,  WI
[ I M ]

T h o m as  A.  D o m i tro vi c h ,  E a to n  C o r p o r a ti o n ,  M O  [ M ]
Re p .  N ati o n a l  E l e c tr i c a l  M a n u fa c tu r e r s  As s o c i ati o n

N e h ad E l - S h e ri f,  M N KYB R Te c h n o l o g i e s  I n c . ,  C an a d a  [ U ]
Re p .  I E E E - I AS / P E S  J T C C

T h o m as  L .  H ar m an ,  U n i ve r s i ty o f H o u s to n - C l e a r  L a ke ,  T X  [ S E ]

D avi d  W.  J o h n s o n ,  C e n Te x  I E C ,  T X  [ I M ]
Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .

Al an  M an c h e ,  S c h n e i d e r  E l e c tr i c ,  KY [ M ]

J o h n  M c C am i s h ,  N E C A I B E W E l e c tr i c al  Tr a i n i n g  C e n te r,  O R [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

Fre d N e ub aue r,  N e u b a u e r  E l e c tr i c  I n c . ,  C A [ I M ]
Re p .  N ati o n a l  E l e c tr i c a l  C o n tr a c to r s  As s o c i a ti o n

C h ri s to p h e r J .  P ave s e ,  D u ke  E n e r g y,  KY [ U T ]
Re p .  E l e c tr i c  L i g h t &  P o we r  G r o u p / E E I

Fre de ri c k P.  Re ye s ,  U L  L L C ,  N Y [ RT ]

Al te r n ate s

Wi l l i am  B .  C ri s t,  J r. ,  I E S  Re s i d e n ti al  I n c . ,  T X  [ I M ]
( Al t.  to  D a vi d  W.  J o h n s o n )

T i m o th y M .  C ro u s h o re ,  F i r s tE n e r g y,  PA [ U T ]
( Al t.  to  C h r i s to p h e r  J .  P a ve s e )

An d re w Kri e gm an ,  L e vi to n  M a n u fa c tu r i n g  C o m p a n y,  I n c . ,  N Y [ M ]
( Al t.  to  S te ve  C a m p o l o )

B re tt L ars o n ,  S c h n e i d e r  E l e c tr i c ,  I A [ M ]
( Al t.  to  Al a n  M an c h e )

C e s ar L u j an ,  N a ti o n a l  As s o c i a ti o n  o f H o m e  B u i l d e r s  ( N AH B ) ,  D C
[ U ]

( Al t.  to  D a n i e l  B u u c k)

D an i e l  J .  N au gh to n ,  J AT C  o f G r e ate r  B o s to n ,  M A [ L ]
( Al t.  to  J o h n  M c C a m i s h )

Ro b e r t D .  O s b o r n e ,  U L  L L C ,  N C  [ RT ]
( Al t.  to  F r e d e r i c k P.  Re ye s )

I ro z e n e l l  P r u i tt,  C o r te va  C o m p an y,  I n c .  / T h e  D u P o n t C o m p a n y,
I n c . ,  T X  [ U ]

( Al t.  to  C h a r l e s  L .  B o yn to n )
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C O M M I T T E E  P E RS O N N E L

2 0 2 3  E d i ti o n   N AT I O N AL  E L E C T RI C AL  C O D E 7 0 –1 1

B ri an  E .  Ro c k,  H u b b e l l  I n c o r p o r a te d ,  C T  [ M ]
( Al t.  to  T h o m a s  A.  D o m i tr o vi c h )

J o s e p h  J .  Wage s ,  J r. ,  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l
I n s p e c to r s ,  T X  [ E ]

( Al t.  to  D avi d  G.  H u m p h r e y)

M i c h ae l  We ave r,  M & W E l e c tr i c ,  O R [ I M ]
( Al t.  to  F r e d  N e u b a u e r )

N o n vo ti n g

D o u gl as  A.  L e e ,  U S  C o n s u m e r  P r o d u c t S a fe ty C o m m i s s i o n ,  M D  [ C ]
Re p .  U S  C o n s u m e r  P r o d u c t S a fe ty C o m m i s s i o n  ( C P S C )

E i n s te i n  M i l l e r,  U S  C o n s u m e r  P r o d u c t S afe ty C o m m i s s i o n  ( C P S C ) ,
M D  [ C ]

Re p .  U S  C o n s u m e r  P r o d u c t S a fe ty C o m m i s s i o n  ( C P S C )
( Al t.  to  D o u g l a s  A.  L e e )

J e ffre y S .  S arge n t,  N F PA S ta ff L i ai s o n

C o d e - M aki n g P an e l  N o .  3

Ar ti c l e s  3 0 0 ,  3 0 5 ,  3 3 5 ,  5 9 0 ,  7 2 2 ,  7 2 4 ,  7 2 5 ,  7 2 6 ,  7 2 8 ,  7 6 0 ,  C h ap te r 9  Tab l e s  1 1 ( A) ,  1 1 ( B ) ,  1 2 ( A) ,  an d  1 2 ( B )

Ro b e r t A.  J o n e s ,  Chair
I n d e p e n d e n t E l e c tr i c a l  C o n tr ac to r s ,  I n c . ,  T X  [ I M ]

Re p .  I n d e p e n d e n t E l e c tr i c al  C o n tr a c to r s ,  I n c .

Ri c h ard  S .  An d e rs o n ,  RT KL  As s o c i a te s  I n c . ,  VA [ M ]
Re p .  B u i l d i n g  I n d u s tr y C o n s u l ti n g  S e r vi c e s  I n te r n ati o n a l

D o ugl as  P.  B as s e tt,  Xfnity H o m e ,  F L  [ I M ]
Re p .  E l e c tr o n i c  S e c u r i ty As s o c i a ti o n

S te ve n  D .  B u rl i s o n ,  D u k e  E n e r g y,  F L  [ U T ]
Re p .  E l e c tr i c  L i g h t &  P o we r  G r o u p / E E I

J ay B ur ri s ,  Wh e atl a n d  Tu b e  ( D i v.  o f Z e ke l m a n  I n d u s tr i e s ) ,  O H  [ M ]
Re p .  S te e l  Tu b e  I n s ti tu te  o f N o r th  Am e r i c a

P aul  J .  C as p ar ro ,  S c r an to n  E l e c tr i c i a n s  J AT C ,  PA [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

S h an e  M .  C l ar y,  B a y Al a r m  C o m p a n y,  C A [ M ]
Re p .  Au to m a ti c  F i r e  Al a r m  As s o c i a ti o n ,  I n c .

M i c h ae l  C o gb i l l ,  RE V2  C o n s u l ti n g ,  F L  [ I M ]
Re p .  C u s to m  E l e c tr o n i c  D e s i g n  &  I n s ta l l a ti o n  As s o c i a ti o n

( C E D I A)

Raym o n d  W.  H o r n e r,  Atko r e  I n te r n a ti o n a l ,  I L  [ M ]
Re p .  N a ti o n a l  E l e c tr i c al  M an u fa c tu r e r s  As s o c i a ti o n

Ran d o l p h  J .  I van s ,  U L  L L C ,  N Y [ RT ]

D o n al d  R.  I ve rs o n ,  S c h n e i d e r  E l e c tr i c ,  M I  [ M ]

C h ad  M .  J o n e s ,  C i s c o  S ys te m s ,  O H  [ M ]

Kyl e  Kr u e ge r,  N ati o n a l  E l e c tr i c a l  C o n tr a c to r s - M i l wa u k e e  C h a p te r,
WI  [ I M ]

Re p .  N a ti o n a l  E l e c tr i c al  C o n tr a c to r s  As s o c i ati o n

T i m o th y J .  M i kl o i c h e ,  To wn  o f We s t H a r tfo r d ,  C T  [ E ]
Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l  I n s p e c to r s

S te ve n  J .  O we n ,  S te ve n  J .  O we n ,  I n c . ,  AL  [ I M ]
Re p .  As s o c i a te d  B u i l d e r s  &  C o n tr a c to r s

D avi d  A.  P ac e ,  O l i n  C o r p o r ati o n ,  AL  [ U ]
Re p .  Am e r i c a n  C h e m i s tr y C o u n c i l

Wi l l i am  C .  S z e to ,  Re ti r e d ,  T X  [ U ]
Re p .  I E E E - I AS / P E S  J T C C

Ro n al d  Te l l as ,  B e l d e n ,  F L  [ M ]
Re p .  C o m m u n i c a ti o n s  C a b l e  &  C o n n e c ti vi ty As s o c i a ti o n

( C C C A)

G e o rge  Al l an  Z i m m e r m an ,  C M E  C o n s u l ti n g ,  I n c . ,  C A [ S E ]
Re p .  E th e r n e t Al l i a n c e

Al te r n ate s

L o u i s  Al vare z ,  L o c a l  3  I B E W,  N Y [ L ]
( Al t.  to  P a u l  J .  C a s p ar r o )

J am e s  S .  C o n rad ,  RS C C  Wi r e  &  C a b l e ,  C T  [ M ]
( Al t.  to  Ra ym o n d  W.  H o r n e r )

Ad am  D .  C o rb i n ,  C o r b i n  E l e c tr i c a l  S e r vi c e s ,  I n c . ,  N J  [ I M ]
( Al t.  to  Ro b e r t A.  J o n e s )

D al e  C rawfo rd,  S te e l  Tu b e  I n s ti tu te ,  U T  [ M ]
( Al t.  to  J ay B u r r i s )

Ke n  E rd m an n ,  E r d m a n n  E l e c tr i c  I n c . ,  U T  [ I M ]
( Al t.  to  M i c h a e l  C o g b i l l )

D avi d  J .  H e n de rs h o t,  M a i n  E l e c tr i c  C o n s tr u c ti o n  I n c ,  N D  [ I M ]
( Al t.  to  Kyl e  Kr u e g e r )

Ward  J u ds o n ,  n Ve n t,  O H  [ M ]
( Al t.  to  Ri c h a r d  S .  An d e r s o n )

J e s s i c a L e i gh  Ki e fe r,  C i s c o  S ys te m s ,  I n c . ,  C A [ M ]
( Al t.  to  C h a d  M .  J o n e s )

J o h n  L u p ac c h i n o ,  G a yl o r  E l e c tr i c  I n c o r p o r a te d ,  I N  [ I M ]
( Al t.  to  S te ve n  J .  O we n )

Ke n n e th  L .  M c Ki n n e y,  J r. ,  U L  L L C ,  N C  [ RT ]
( Al t.  to  Ra n d o l p h  J .  I van s )

J ac k M c N am ara,  B o s c h  S e c u r i ty S ys te m s ,  N Y [ M ]
( Al t.  to  S h a n e  M .  C l a r y)

Rh o n d a P arkh u rs t,  C i ty o f P a l o  Al to ,  C A [ E ]
( Al t.  to  T i m o th y J .  M i kl o i c h e )

C h ri s to p h e r J .  P ave s e ,  D u ke  E n e r g y,  KY [ U T ]
( Al t.  to  S te ve n  D .  B u r l i s o n )

Ri c k D .  S h e e ts ,  AT & T  D i g i ta l  L i fe ,  T X  [ I M ]
( Al t.  to  D o u g l a s  P.  B a s s e tt)

Re b e c c a S .  Te m p l e t,  S h e l l  C h e m i c a l ,  L A [ U ]
( Al t.  to  D avi d  A.  P a c e )

Ke i th  Wate rs ,  S c h n e i d e r  E l e c tr i c ,  KY [ M ]
( Al t.  to  D o n a l d  R.  I ve r s o n )

C arl  R.  We tte rh an ,  P r ys m i a n  C a b l e  &  S ys te m s  U S A,  L L C . ,  KY [ M ]
( Al t.  to  Ro n a l d  Te l l as )
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N o n vo ti n g

E d ward  C .  L awr y,  O r e g o n ,  WI  [ O ]
( M e m b e r  E m e r i tu s )

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n

C o d e - M aki n g P an e l  N o .  4

Ar ti c l e s  6 9 0 ,  6 9 1 ,  6 9 2 ,  6 9 4 ,  7 0 5 ,  7 1 0

J am e s  J .  Ro ge rs ,  Chair
To wn s  o f O a k B l u ffs ,  T i s b u r y,  We s t T i s b u r y,  M A [ E ]

Re p .  I n te r n a ti o n al  As s o c i ati o n  o f E l e c tr i c a l  I n s p e c to r s

B ri an  B au gh m an ,  Ge n e r a c  P o we r  S ys te m s  I n c . ,  WI  [ M ]

Wi l l i am  F.  B ro o ks ,  B r o o ks  E n g i n e e r i n g ,  C A [ U ]
Re p .  P h o to vo l ta i c  I n d u s tr y C o d e  C o u n c i l

B i l l  B ro wn ,  S c h n e i d e r  E l e c tr i c ,  T N  [ M ]
Re p .  N a ti o n a l  E l e c tr i c al  M an u fa c tu r e r s  As s o c i a ti o n

J am e s  G .  C i al d e a,  C E  P o we r  E n g i n e e r e d  S e r vi c e s ,  L L C ,  M A [ I M ]
Re p .  I n te r N ati o n a l  E l e c tr i c a l  Te s ti n g  As s o c i a ti o n

S am an th a D o s h i ,  I n te r te k,  C A [ RT ]

S te ve n  E m e r t,  Ro s e n d i n  E l e c tr i c ,  C A [ I M ]
Re p .  N a ti o n a l  E l e c tr i c al  C o n tr a c to r s  As s o c i ati o n

B re n to n  M .  Fe d e l e ,  N ati o n a l  G r i d ,  N Y [ U T ]
Re p .  E d i s o n  E l e c tr i c  I n s ti tu te

J as o n  M .  Fi s h e r,  S o l a r  Te c h n i c a l  C o n s u l ti n g  L L C ,  VA [ U ]
Re p .  S o l a r  E n e r g y I n d u s tr i e s  As s o c i a ti o n

To d d Fri e s ,  H e l l e r m a n n Tyto n ,  WI  [ M ]

M ark D .  G i b b s ,  U C O R a n  Am e n tu m - L e d  P a r tn e r s h i p  wi th  J ac o b s ,
T N  [ U ]

Re p .  I E E E - I AS / P E S  J T C C

An th o n y G ran ato ,  M an c h e s te r  F i r e  Re s c u e  E M S ,  C T  [ L ]
Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f F i r e  F i g h te r s

Re b e kah  Wh ar to n  H re n ,  I P P N C  L L C ,  N C  [ U ]
Re p .  S o l a r  E n e r g y I n te r n a ti o n al

L e e  M .  Krae m e r,  F i r s t S o l a r,  O H  [ M ]
Re p .  L a r g e - S c al e  S o l a r  As s o c i ati o n

I ro z e n e l l  P r u i tt,  C o r te va  C o m p an y,  I n c .  / T h e  D u P o n t C o m p an y,
I n c . ,  T X  [ U ]

Re p .  Am e r i c a n  C h e m i s tr y C o u n c i l

D u ke  W.  S c h am e l ,  E l e c tr i c al  S e r vi c e  S o l u ti o n s ,  I n c . ,  C A [ I M ]
Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .

U d ay S i n gh ,  H a n wh a  Q C e l l s ,  C A [ M ]

Te d  L .  S m i th ,  S r. ,  E  L i g h t E l e c tr i c  S e r vi c e s ,  I n c . ,  C O  [ I M ]

We n d e l l  R.  Wh i s tl e r,  I B E W L o c a l  2 8 0  ,  O R [ L ]

Ro b e r t H .  Wi l l s ,  I n te r g r i d ,  L L C ,  N H  [ U ]
Re p .  Am e r i c a n  Wi n d  E n e r g y As s o c i a ti o n

T i m o th y P.  Z go n e n a,  U L  L L C ,  I L  [ RT ]

An g Z h u,  M o r n i n g s ta r  C o r p o r a ti o n ,  M D  [ M ]

Al te r n ate s

J o h n  S .  B e rdn e r,  S o l ar c o wb o yz ,  C A [ U ]
( Al t.  to  Wi l l i a m  F.  B r o o ks )

Ro n  B o ro ws k i ,  E a to n  C o r p o r a ti o n ,  WI  [ M ]
( Al t.  to  B i l l  B r o wn )

Ward  I .  B o we r,  S o l a r  E n e r g y I n d u s tr i e s  As s o c i a ti o n ,  N M  [ U ]
( Al t.  to  J as o n  M .  F i s h e r )

M i c h ae l  E .  B ro u s s e au ,  I n te r te k  Te s ti n g  S e r vi c e s ,  C A [ RT ]
( Al t.  to  S a m a n th a  D o s h i )

B l ake  E l y,  E  L i g h t E l e c tr i c  S e r vi c e s ,  I n c . ,  C O  [ I M ]
( Al t.  to  Te d  L .  S m i th ,  S r. )

M ark G i l l e s p i e ,  T M I  E l e c tr i c ,  O H  [ I M ]
( Al t.  to  D u k e  W.  S c h a m e l )

C ari  D e e  H e l b e rg,  H e l l e r m a n n Tyto n ,  WI  [ M ]
( Al t.  to  To d d  F r i e s )

J as o n  D avi d H o p ki n s ,  U L  L L C ,  I L  [ RT ]
( Al t.  to  T i m o th y P.  Z g o n e n a )

P e te r D .  J ac ks o n ,  C i ty o f Bakersfeld,  C a l i fo r n i a ,  C A [ E ]
( Al t.  to  J am e s  J .  Ro g e r s )

B ri an  M e h al i c ,  Wi n s to n -S al e m ,  N C  [ U ]
( Al t.  to  Re b e k ah  Wh a r to n  H r e n )

H aro l d C .  O h d e ,  I B E W 1 3 4 / E l e c tr i c a l  J o i n t Ap p r e n ti c e s h i p
Tr a i n i n g  &  Tr u s t,  I L  [ L ]

( Al t.  to  We n d e l l  R.  Wh i s tl e r )

I s aac  O p al i n s k y,  S u n P o we r  C o r p o r a ti o n ,  M D  [ M ]
( Al t.  to  L e e  M .  Kr ae m e r )

Ro b e r t W.  P re u s ,  N a ti o n a l  Re n e wa b l e  E n e r g y L ab ,  C O  [ U ]
( Al t.  to  Ro b e r t H .  Wi l l s )

G e o rge  Ray S to val l ,  I n te r n a ti o n a l  As s o c i a ti o n  o f F i r e  F i g h te r s ,  C T
[ L ]

( Al t.  to  An th o n y G r a n ato )

J o h n  T i ro n e ,  T i r o n e  E l e c tr i c ,  F L  [ I M ]
( Al t.  to  S te ve n  E m e r t)

L e o  Z i e m an ,  F l o r i d a  P o we r  &  L i g h t ( N e x te r a  E n e r g y) ,  F L  [ U T ]
( Al t.  to  B r e n to n  M .  F e d e l e )

N o n vo ti n g

S te p h e n  W.  D o ugl as ,  QP S  E va l u a ti o n  S e r vi c e s  I n c . ,  C an a d a  [ S E ]
Re p .  C S A/ C a n a d i an  E l e c tr i c a l  C o d e  C o m m i tte e

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n
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C o d e - M aki n g P an e l  N o .  5

Ar ti c l e s  2 0 0 ,  2 5 0

G .  S c o tt H ard i n g,  Chair
F.  B .  H a r d i n g ,  I n c . ,  M D  [ I M ]

Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .

P aul  W.  Ab e r n ath y,  E n c o r e  Wi r e  C o r p o r a ti o n ,  T X  [ M ]
Re p .  T h e  Al u m i n u m  As s o c i a ti o n ,  I n c .

J o s e p h  F.  An d re ,  S te e l  Tu b e  I n s ti tu te ,  WA [ M ]
Re p .  S te e l  Tu b e  I n s ti tu te  o f N o r th  Am e r i c a

D e r ri c k  L .  Atk i n s ,  M i n n e a p o l i s  E l e c tr i c a l  J AT C ,  M N  [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

Tre vo r N .  B o wm e r,  B u n ya  Te l e c o m  C o n s u l ti n g ,  L L C ,  M E  [ U ]
Re p .  Al l i a n c e  fo r  Te l e c o m m u n i c ati o n s  I n d u s tr y S o l u ti o n s

D avi d  E n ri q ue  B e l tran  Fe l i c i an o ,  S avan n a h  Ri ve r  N u c l e a r  S o l u ti o n s ,
S C  [ U ]

C arl i e  Ro s e  C rawfo rd ,  RS C C  Wi r e  an d  C ab l e ,  C T  [ M ]
Re p .  C o p p e r  D e ve l o p m e n t As s o c i a ti o n  I n c .

P aul  D o b ro ws ky,  I n n o va ti ve  Te c h n o l o g y S e r vi c e s ,  N Y [ U ]
Re p .  Am e r i c an  C h e m i s tr y C o u n c i l

B o b b y J .  G ray,  H o yd a r / B u c k ,  I n c . ,  WA [ I M ]
Re p .  N ati o n a l  E l e c tr i c a l  C o n tr a c to r s  As s o c i a ti o n

J o s e p h  J am e s  H ard i n g,  P o we r  To o l  I n s ti tu te ,  O H  [ M ]
Re p .  P o we r  To o l  I n s ti tu te ,  I n c

C h ri s to p h e r M .  J e n s e n ,  U L  L L C ,  U T  [ RT ]

D al e e p  C .  M o h l a,  D C M  E l e c tr i c a l  C o n s u l ti n g  S e r vi c e s ,  I n c . ,  T X  [ U ]
Re p .  I E E E - I AS / P E S  J T C C

Wi l l i am  A.  P an c ake ,  I I I ,  C AP  Go ve r n m e n t,  F L  [ E ]
Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l  I n s p e c to r s

C h ri s ti n e  T.  P o r te r,  I n te r te k  Te s ti n g  S e r vi c e s ,  WA [ RT ]

G re go r y J .  S te i n m an ,  AB B  I n s ta l l ati o n  P r o d u c ts  I n c . ,  T N  [ M ]
Re p .  N ati o n a l  E l e c tr i c a l  M a n u fa c tu r e r s  As s o c i ati o n

E ri c  Ro l an d  S tro m b e rg,  L o s  Al am o s  N a ti o n a l  L a b o r a to r y,  N M  [ U ]

D ar re l l  M .  S u m b e ra,  C e n te r p o i n t E n e r g y,  T X  [ U T ]
Re p .  E l e c tr i c  L i g h t &  P o we r  G r o u p / E E I

B r yan  Ke i th  Wi l s o n ,  C N S  Y-1 2 ,  T N  [ U ]

Al te r n ate s

M i c h ae l  An th o n y Al am p re s e ,  S wi n fo r d  E l e c tr i c ,  C A [ L ]
( Al t.  to  D e r r i c k L .  Atki n s )

L ar r y Al b e r t,  S ta n l e y B l ac k An d  D e c ke r,  M D  [ M ]
( Al t.  to  J o s e p h  J a m e s  H a r d i n g )

J o n  C o ul i m o re ,  J C  E l e c tr i c ,  I n c . ,  WA [ I M ]
( Al t.  to  G.  S c o tt H a r d i n g )

Ke n n e th  S .  C rawfo rd ,  C h e m o u r s  C o m p a n y,  WV [ U ]
( Al t.  to  P a u l  D o b r o ws ky)

E r n e s t J .  G al l o ,  Te l c o r d i a  Te c h n o l o g i e s  ( E r i c s s o n ) ,  N J  [ U ]
( Al t.  to  Tr e vo r  N .  B o wm e r )

D avi d  A.  G e rs te tte r,  U L  L L C ,  I L  [ RT ]
( Al t.  to  C h r i s to p h e r  M .  J e n s e n )

L e e  S .  H e r ro n ,  B u r n d y L L C - A H u b b e l l  C o m p a n y,  AL  [ M ]
( Al t.  to  Gr e g o r y J .  S te i n m a n )

Raym o n d  W.  H o r n e r,  Atko r e  I n te r n a ti o n a l ,  I L  [ M ]
( Al t.  to  J o s e p h  F.  An d r e )

J u an  R.  L ah e ra,  Ar i z o n a  P u b l i c  S e r vi c e ,  AZ  [ U T ]
( Al t.  to  D a r r e l l  M .  S u m b e r a)

Kari n  M an fre d i ,  AF C  C a b l e  S ys te m s / Atko r e ,  M A [ M ]
( Al t.  to  P a u l  W.  Ab e r n a th y)

Ri c h ard  M .  O ' B ri e n ,  C i ty o f L a s  Ve g a s ,  B u i l d i n g  &  S a fe ty,  N V [ E ]
( Al t.  to  Wi l l i a m  A.  P a n c a ke ,  I I I )

N ath an  P h i l i p s ,  I n te g r a te d  E l e c tr o n i c  S ys te m s ,  O R [ I M ]
( Al t.  to  B o b b y J .  Gr a y)

P h i l  S i m m o n s ,  S i m m o n s  E l e c tr i c a l  S e r vi c e s ,  WA [ M ]
( Al t.  to  C a r l i e  Ro s e  C r a wfo r d )

N o n vo ti n g

Ro b e r t A.  N e l s o n ,  C a n a d i a n  S ta n d ar d s  As s o c i a ti o n ,  C an a d a  [ RT ]

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n

C o d e - M aki n g P an e l  N o .  6

Ar ti c l e s  3 1 0 ,  3 1 5 ,  3 2 0 ,  3 2 2 ,  3 2 4 ,  3 2 6 ,  3 3 0 ,  3 3 2 ,  3 3 4 ,  3 3 6 ,  3 3 7 ,  3 3 8 ,  3 4 0 ,  3 8 2 ,  3 9 4 ,  3 9 5 ,  3 9 6 ,  3 9 8 ,  4 0 0 ,  4 0 2 ,

C h ap te r 9  Tab l e s  5  th ro u gh  9 ,  An n e x  B ,  An n e x  D  E x am p l e  D 7 ,  An n e x  E

S u s an  N e wm an  S c e arc e ,  Chair
D i r e c to r  o f P u b l i c  Wo r ks ,  F o r t C a m p b e l l ,  T N  [ E ]

Re p .  I n te r n ati o n al  As s o c i ati o n  o f E l e c tr i c a l  I n s p e c to r s

To d d C ri s m an ,  I B E W L o c a l  2 2  J AT C ,  N E  [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

J o s e p h  W.  C ro s s ,  E a s tm a n  C h e m i c a l  C o m p a n y,  T N  [ U ]
Re p .  Am e r i c a n  C h e m i s tr y C o u n c i l

B ri an  D e ac y,  Atko r e  I n te r n a ti o n a l ,  I L  [ M ]
Re p .  C o p p e r  D e ve l o p m e n t As s o c i a ti o n  I n c .

T i m o th y E arl ,  G B H  I n te r n ati o n a l ,  M I  [ M ]
Re p .  T h e  Vi n yl  I n s ti tu te

P e te r G ras e r,  C o p p e r we l d ,  G A [ M ]
Re p .  Am e r i c a n  B i m e ta l l i c  As s o c i a ti o n  ( AB A)

C h ri s te l  K.  H u n te r,  C e r r o  Wi r e ,  N V [ M ]
Re p .  T h e  Al u m i n u m  As s o c i a ti o n ,  I n c .
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G e ral d  W.  Ke n t,  Ke n t E l e c tr i c  &  P l u m b i n g  S ys te m s ,  T X  [ I M ]
Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .

Ke l l y L am p ,  I d a h o  C h a p te r  N E C A,  I D  [ I M ]
Re p .  N a ti o n a l  E l e c tr i c al  C o n tr a c to r s  As s o c i ati o n

D e n n i s  A.  N i e l s e n ,  L a wr e n c e  B e r ke l e y N a ti o n al  L a b o r a to r y,  C A [ U ]
Re p .  I E E E - I AS / P E S  J T C C

M i c h ae l  T h o m as  P o rc aro ,  N a ti o n a l  Gr i d ,  M A [ U T ]
Re p .  E l e c tr i c  L i g h t &  P o we r  G r o u p / E E I

Ke n n e th  Ri e d l ,  I n te r te k Te s ti n g  S e r vi c e s ,  N Y [ RT ]
Re p .  I n te r te k Te s ti n g  S e r vi c e s

S u s an  L .  S te n e ,  U L  L L C ,  C A [ RT ]

D ave  Wats o n ,  S o u th wi r e ,  GA [ M ]
Re p .  N a ti o n a l  E l e c tr i c al  M an u fa c tu r e r s  As s o c i a ti o n

Al te r n ate s

D avi d  R.  C ar ro l l ,  F l o r i d a  P o we r  a n d  L i g h t,  F L  [ U T ]
( Al t.  to  M i c h a e l  T h o m a s  P o r c a r o )

S h an e  D o ugl as  C u s te r,  B i g  S tate  E l e c tr i c ,  T X  [ I M ]
( Al t.  to  Ke l l y L a m p )

C h ri s  J .  Fah re n th o l d ,  F ac i l i ty S o l u ti o n s  Gr o u p ,  T X  [ I M ]
( Al t.  to  G e r al d  W.  Ke n t)

Ravi n d ra H .  G an atra,  C M E  Wi r e  a n d  C a b l e  I n c . ,  G A [ M ]
( Al t.  to  D ave  Wa ts o n )

G ar y D o u gl as  L u n s fo rd ,  S h e l b y C o u n ty C o d e  E n fo r c e m e n t,  T N  [ L ]
( Al t.  to  To d d  C r i s m a n )

B o rgi a N o e l ,  S ta te  o f Wyo m i n g  F i r e  M a r s h a l ’ s  Offce,  WY [ E ]
( Al t.  to  S u s a n  N e wm a n  S c e a r c e )

Ro d ri go  O ’ B yr n e ,  E N E RWI RE / C o n d u s al ,  E l  S a l va d o r  [ M ]
( Al t.  to  P e te r  Gr a s e r )

Ke vi n  T.  P o r te r,  E n c o r e  Wi r e  C o r p o r a ti o n ,  T X  [ M ]
( Al t.  to  C h r i s te l  K.  H u n te r )

M ari o  Xe r ri ,  U L  L L C ,  N Y [ RT ]
( Al t.  to  S u s a n  L .  S te n e )

J o s e p h  S .  Z i m n o c h ,  T h e  O ko n i te  C o m p a n y,  N J  [ M ]
( Al t.  to  B r i a n  D e a c y)

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n

C o d e - M aki n g P an e l  N o .  7

Ar ti c l e s  2 2 0  P ar t VI I ,  5 4 5 ,  5 4 7 ,  5 5 0 ,  5 5 1 ,  5 5 2 ,  5 5 5 ,  6 0 4 ,  6 7 5 ,  An n e x  D  E x am p l e s  D 1 1  an d  D 1 2

L .  Ke i th  Lofand,  Chair
I n te r n ati o n a l  As s o c i ati o n  o f E l e c tr i c al  I n s p e c to r s  ( I AE I ) ,  T X  [ E ]

Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l  I n s p e c to r s

J o rge  L .  Aro c h a,  F l o r i d a P o we r  &  L i g h t,  F L  [ U T ]
Re p .  E d i s o n  E l e c tr i c  I n s ti tu te

Wad e  E l l i o tt,  U ti l i ty S u p p l y G r o u p ,  WA [ U ]
Re p .  N ati o n a l  As s o c i a ti o n  o f RV P a r ks  &  C a m p g r o u n d s

Ro b e r t J .  Fi c k ,  Al l i a n t E n e r g y,  WI  [ U ]
Re p .  Am e r i c an  S o c i e ty o f Ag r i c u l tu r a l  &  B i o l o g i c a l  E n g i n e e r s

Ad am  G i l b e r t,  I n te r te k,  C A [ RT ]

J ac o b  G ray,  D e n i e r  E l e c tr i c ,  O H  [ I M ]
Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .

R yan  H ye r,  Te s ti n g  E n g i n e e r s  I n te r n ati o n a l ,  U T  [ RT ]

T h o m as  R.  L i c h te n s te i n ,  U L  L L C ,  I L  [ RT ]

G ar y D .  L o fti s ,  M a ffe tt L o fti s  E n g i n e e r i n g ,  L L C ,  T N  [ U ]
Re p .  Am e r i c an  B o a t &  Yac h t C o u n c i l  I n c .

D avi d  M .  M i h al i c k,  T h o r  I n d u s tr i e s  I n c . ,  I N  [ M ]

D o u g M u l van e y,  Ka m p g r o u n d s  o f Am e r i c a ,  I n c . ,  M T  [ U ]

C l i ffo rd N o r to n ,  B e l l i n g h a m  M ar i n e  U ti l i ti e s ,  F L  [ I M ]

Ri c h ard A.  P are d e s ,  I B E W L o c a l  1 6 4  J AT C ,  N J  [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

P au l  J .  Re i s ,  AF C  C a b l e  S ys te m s ,  I n c . ,  M A [ M ]
Re p .  T h e  Al u m i n u m  As s o c i ati o n ,  I n c .

C u r t Ri c h ard s o n ,  Re c r e a ti o n  Ve h i c l e  I n d u s tr y As s o c i a ti o n  ( RVI A) ,
I N  [ M ]

Re p .  Re c r e a ti o n  Ve h i c l e  I n d u s tr y As s o c i ati o n

S te p h e n  G .  Ro o d ,  L e g r an d  N o r th  Am e r i c a ,  N H  [ M ]
Re p .  N ati o n a l  E l e c tr i c a l  M a n u fa c tu r e r s  As s o c i ati o n

P au l  D avi d  S e ff,  E a to n  C o r p o r a ti o n ,  VA [ M ]

We s l e y L .  Wh e e l e r,  N a ti o n a l  E l e c tr i c al  C o n tr a c to r s  As s o c i ati o n ,  M D
[ I M ]

Re p .  N ati o n a l  E l e c tr i c a l  C o n tr a c to r s  As s o c i a ti o n

M i c h ae l  L .  Z i e m an ,  RAD C O ,  C A [ M ]
Re p .  M a n u fac tu r e d  H o u s i n g  I n s ti tu te

Al te r n ate s

S tac e y C am p b e l l ,  Kam p g r o u n d s  o f Am e r i c a ,  I n c . ,  M T  [ U ]
( Al t.  to  D o u g  M u l va n e y)

B yro n  C ar ro l l ,  C a r r o l  Wo o d s  I n c . ,  N C  [ U ]
( Al t.  to  Wa d e  E l l i o tt)

C l ay C ar ro l l ,  S e ttl e  M u te r  E l e c tr i c ,  O H  [ I M ]
( Al t.  to  J a c o b  Gr a y)

M ark A.  C o o k,  M C C ,  WI  [ U ]
( Al t.  to  Ro b e r t J .  F i c k)

G e ral d  D .  D i x ,  H a m p to n  Ro a d s  J o i n t Ap p r e n ti c e s h i p  Tr a i n i n g
C o m m i tte e ,  VA [ L ]

( Al t.  to  Ri c h a r d  A.  P a r e d e s )

C h ri s to p h e r J am e s  D o ty,  U L  L L C ,  N Y [ RT ]
( Al t.  to  T h o m a s  R.  L i c h te n s te i n )

D e an  C .  H u n te r,  M i n n e s o ta  D e p a r tm e n t o f L a b o r  &  I n d u s tr y,  M N
[ E ]

( Al t.  to  L .  Ke i th  Lofand)

Ran d y D .  Ku m m e r,  S o u th wi r e  C o . ,  G A [ M ]
( Al t.  to  P a u l  J .  Re i s )

B ri an  M aj e ro wi c z ,  B al ti m o r e  Ga s  a n d  E l e c tr i c ,  M D  [ U T ]
( Al t.  to  J o r g e  L .  Ar o c h a )

P h i l i p  O s tro w,  O s tr o w E l e c tr i c  C o m p a n y,  M A [ I M ]
( Al t.  to  We s l e y L .  Wh e e l e r )

M atth e w J .  S am o j e d e n ,  H u b b e l l  I n c o r p o r a te d ,  C T  [ M ]
( Al t.  to  S te p h e n  G.  Ro o d )

M i c h ae l  G .  S as s ,  Re c r e a ti o n  Ve h i c l e  I n d u s tr y As s o c i a ti o n  ( RVI A) ,
VA [ M ]

( Al t.  to  C u r t Ri c h a r d s o n )
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T i m  S c h l ab ac h ,  T h o r  I n d u s tr i e s  I n c . ,  I N  [ M ]
( Al t.  to  D avi d  M .  M i h a l i c k )

D avi d  Al an  S m i th ,  E a to n  C o r p o r a ti o n ,  PA [ M ]
( Al t.  to  P a u l  D a vi d  S e ff)

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n

C o d e - M aki n g P an e l  N o .  8

Ar ti c l e s  3 4 2 ,  3 4 4 ,  3 4 8 ,  3 5 0 ,  3 5 2 ,  3 5 3 ,  3 5 4 ,  3 5 5 ,  3 5 6 ,  3 5 8 ,  3 6 0 ,  3 6 2 ,  3 6 6 ,  3 6 8 ,  3 6 9 ,  3 7 0 ,  3 7 1 ,  3 7 2 ,  3 7 4 ,  3 7 6 ,  3 7 8 ,  3 8 0 ,

3 8 4 ,  3 8 6 ,  3 8 8 ,  3 9 0 ,  3 9 2 ,  C h ap te r 9  Tab l e s  1 ,  2 ,  4 ,  An n e x  C ,  An n e x  D  E x am p l e  D 1 3

T h o m as  E .  M o o re ,  Chair
C i ty o f S to w,  O H  [ E ]

Re p .  I n te r n a ti o n al  As s o c i ati o n  o f E l e c tr i c a l  I n s p e c to r s

D o ug Ad am s ,  M P  H u s k y L L C ,  S C  [ M ]
Re p .  C a b l e  B u s  M a n u fa c tu r e r s  As s o c i a ti o n

D avi d  M .  C am p b e l l ,  AF C  C ab l e  S ys te m s ,  I n c . ,  M A [ M ]
Re p .  T h e  Al u m i n u m  As s o c i a ti o n ,  I n c .

D avi d  A.  G e rs te tte r,  U L  L L C ,  I L  [ RT ]

D avi d  H .  Ke n dal l ,  AB B  I n c . ,  T N  [ M ]
Re p .  T h e  Vi n yl  I n s ti tu te

J e ffre y Kri n e r,  Ar i z o n a  P u b l i c  S e r vi c e  C o . ,  AZ  [ U T ]
Re p .  E l e c tr i c  L i g h t &  P o we r  G r o u p / E E I

M i c h ae l  C .  M ar ti n ,  Re ti r e d ,  T X  [ U ]
Re p .  Am e r i c a n  C h e m i s tr y C o u n c i l

P aul  W.  M ye rs ,  N u tr i e n ,  O H  [ U ]
Re p .  I E E E - I AS / P E S  J T C C

Rh e tt A.  Ro e ,  I B E W L o c a l  U n i o n  2 6  J AT C ,  M D  [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

Raym o n d  H .  S m i th ,  C o g b u r n  B r o s . ,  I n c . ,  F L  [ I M ]
Re p .  N a ti o n a l  E l e c tr i c al  C o n tr a c to r s  As s o c i ati o n

Rau l  L .  Vas q ue z ,  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  T X  [ I M ]
Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .

Ro d n e y J .  We s t,  S c h n e i d e r  E l e c tr i c ,  O H  [ M ]
Re p .  N a ti o n a l  E l e c tr i c al  M an u fa c tu r e r s  As s o c i a ti o n

C aro l yn  Faye  Wo o d ,  N u c o r  Re p u b l i c  C o n d u i t I n c . ,  KY [ M ]
Re p .  S te e l  Tu b e  I n s ti tu te  o f N o r th  Am e r i c a

Al te r n ate s

J ay B ur ri s ,  Wh e atl a n d  Tu b e  ( D i v.  o f Z e ke l m a n  I n d u s tr i e s ) ,  O H  [ M ]
( Al t.  to  C a r o l yn  F a ye  Wo o d )

M i c h ae l  C an n ad y,  N e wki r k E l e c tr i c  As s o c i a te s ,  M I  [ I M ]
( Al t.  to  Ra ym o n d  H .  S m i th )

B ri an  D e ac y,  Atko r e  I n te r n a ti o n al ,  I L  [ M ]
( Al t.  to  D avi d  H .  Ke n d al l )

J e ffre y A.  Fe c te au ,  U L  L L C ,  AZ  [ RT ]
( Al t.  to  D avi d  A.  Ge r s te tte r )

J avi e r H e r re ra,  C e n tr a l  E l e c tr i c ,  T X  [ I M ]
( Al t.  to  Ra u l  L .  Vas q u e z )

S c o tt T h o m as  H i ggi n s ,  M i n n e s o ta  D e p a r tm e n t o f L a b o r  &  I n d u s tr y,
M N  [ E ]

( Al t.  to  T h o m a s  E .  M o o r e )

G ar y K.  J o h n s o n ,  D o w C h e m i c a l ,  I n c . ,  L A [ U ]
( Al t.  to  M i c h a e l  C .  M a r ti n )

J o s i ah  D an i e l  M c N u l ty,  N u tr i e n ,  O H  [ U ]
( Al t.  to  P a u l  W.  M ye r s )

An dre w N aus e ,  I P E X  M a n a g e m e n t I n c . ,  C a n a d a  [ M ]
( Al t.  to  Ro d n e y J .  We s t)

D an  Ro dri gu e z ,  I B E W L o c a l  U n i o n  3 3 2 ,  C A [ L ]
( Al t.  to  Rh e tt A.  Ro e )

D an  S u ri yam o n gko l ,  Ad va n c e d  C a b l e  B u s ,  S C  [ M ]
( Al t.  to  D o u g  Ad a m s )

D ave  Wats o n ,  S o u th wi r e ,  GA [ M ]
( Al t.  to  D avi d  M .  C am p b e l l )

N o n vo ti n g

S te p h e n  W.  D o u gl as ,  QP S  E val u a ti o n  S e r vi c e s  I n c . ,  C a n a d a  [ S E ]
Re p .  C S A/ C a n a d i an  E l e c tr i c a l  C o d e  C o m m i tte e

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n

C o d e - M aki n g P an e l  N o .  9

Ar ti c l e s  3 1 2 ,  3 1 4 ,  4 0 4 ,  4 0 8 ,  4 5 0 ,  4 9 5

Ro d n e y D .  B e l i s l e ,  Chair
N E C A- I B E W E l e c tr i c a l  Tr a i n i n g  Tr u s t,  O R [ L ]

Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

D avi d  R.  C ar ro l l ,  F l o r i d a  P o we r  a n d  L i g h t,  F L  [ U T ]
Re p .  E l e c tr i c  L i g h t &  P o we r  G r o u p / E E I

C ar m o n  A.  C o l vi n ,  B r i g h t F u tu r e  E l e c tr i c ,  L L C ,  AL  [ I M ]
Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .

L o u  G rah o r,  E ato n  C o r p o r ati o n ,  PA [ M ]

Fre de ri c  P.  H ar twe l l ,  H ar twe l l  E l e c tr i c a l  S e r vi c e s ,  I n c . ,  M A [ S E ]

Ri c h ard  H o l l an d e r,  S h u m s  C o d a  As s o c i a te s ,  C A [ E ]
Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l  I n s p e c to r s

Ro b e r t D .  O s b o r n e ,  U L  L L C ,  N C  [ RT ]

Ryan  P arke r,  E a s tm a n  C h e m i c al  C o m p an y,  T N  [ U ]
Re p .  Am e r i c a n  C h e m i s tr y C o u n c i l
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Ro n n i e  H .  Ri d ge way,  S i e m e n s  I n d u s tr y,  I n c . ,  T X  [ M ]
Re p .  N a ti o n a l  E l e c tr i c al  M an u fa c tu r e r s  As s o c i a ti o n

N i c k S as s o ,  C l a r k C o u n ty B u i l d i n g  a n d  F i r e  P r e ve n ti o n ,  N V [ E ]

T i m o th y J am e s  S c h u l th e i s ,  T. S . B  I n c . ,  S c h u l th e i s  E l e c tr i c ,  PA [ I M ]
Re p .  N a ti o n a l  E l e c tr i c al  C o n tr a c to r s  As s o c i ati o n

G e o rge  S m i th ,  S c h n e i d e r  E l e c tr i c ,  T N  [ M ]

P aul  B .  S u l l i van ,  D u P o n t,  S C  [ U ]
Re p .  I E E E - I AS / P E S  J T C C

Al te r n ate s

G ar y B o o m ,  P a r ki n  E l e c tr i c  I n c . ,  O R [ I M ]
( Al t.  to  C a r m o n  A.  C o l vi n )

T i m o th y E van s ,  U L ,  L L C  C a n a d a ,  C an a d a  [ RT ]
( Al t.  to  Ro b e r t D .  O s b o r n e )

Fran kl i n  D e an  Fo r tn e y,  C o u n ty o f F a i r fax  C a p i tal  F a c i l i ty ,  VA [ E ]
( Al t.  to  Ri c h a r d  H o l l a n d e r )

An dre w J o h n  Kas z n ay,  Ava n g r i d ,  C T  [ U T ]
( Al t.  to  D avi d  R.  C a r r o l l )

H al e y M as b r u c h ,  D an a r d  E l e c tr i c ,  I n c . ,  WA [ I M ]
( Al t.  to  T i m o th y J a m e s  S c h u l th e i s )

Re ggi e  M .  M axe y,  M e th an e x  U S A,  L L C ,  L A [ U ]
( Al t.  to  R ya n  P a r ke r )

Ri c h ard  D .  M i c h o n ,  S ta te  o f Wyo m i n g ,  WY [ E ]
( Al t.  to  N i c k S a s s o )

S h aro n  M ul l e n ,  D u P o n t E n e r g y O p e r a ti o n s ,  D E  [ U ]
( Al t.  to  P a u l  B .  S u l l i va n )

M i c h ae l  O ' C o n n e l l ,  J o i n t Ap p r e n ti c e  &  Tr a i n i n g  C o m m i tte e  o f
Gr e a te r  B o s to n ,  M A [ L ]

( Al t.  to  Ro d n e y D .  B e l i s l e )

G ar re tt Fau b l e  Re tti g,  Al l i e d  M o u l d e d  P r o d u c ts ,  I n c . ,  O H  [ M ]
( Al t.  to  Ro n n i e  H .  Ri d g e wa y)

J o e  S c h o m ake r,  E a to n ,  M O  [ M ]
( Al t.  to  L o u  G r a h o r )

M i c h ae l  S i m i s te r,  I n te r te k Te s ti n g  S e r vi c e s ,  T X  [ RT ]
( Vo ti n g  Al t. )

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n

C o d e - M aki n g P an e l  N o .  1 0

Ar ti c l e s  2 1 5 ,  2 2 5 ,  2 3 0 ,  2 3 5 ,  2 4 0 ,  2 4 2 ,  2 4 5

N ath an  P h i l i p s ,  Chair
I n te g r a te d  E l e c tr o n i c  S ys te m s ,  O R [ I M ]

Re p .  N a ti o n a l  E l e c tr i c a l  C o n tr a c to r s  As s o c i a ti o n

Ri c h ard P.  An d e rs o n ,  J r. ,  F l u o r  C o r p o r a ti o n ,  T X  [ U ]
Re p .  As s o c i a te d  B u i l d e r s  &  C o n tr ac to r s

Ke vi n  S .  Ar n o l d,  E a to n ’ s  B u s s m a n n  B u s i n e s s ,  M O  [ M ]

S c o tt A.  B l i z ard,  Am e r i c a n  E l e c tr i c a l  Te s ti n g  C o m p a n y,  I n c . ,  M A
[ I M ]

Re p .  I n te r N a ti o n a l  E l e c tr i c a l  Te s ti n g  As s o c i a ti o n

Ran d y D o l l ar,  S i e m e n s  I n d u s tr y,  GA [ M ]
Re p .  N ati o n a l  E l e c tr i c a l  M a n u fa c tu r e r s  As s o c i ati o n

E d Ko e p ke ,  N i d e c  M o to r  C o r p o r a ti o n ,  M O  [ M ]

D e r ri c k  Ro b e y,  L yo n d e l l b a s e l l ,  T X  [ U ]

Ro y K.  S p arks ,  I I I ,  E l i  L i l l y a n d  C o m p a n y,  I N  [ U ]
Re p .  Am e r i c an  C h e m i s tr y C o u n c i l

S te ve n  E .  To wn s e n d,  Ge n e r a l  M o to r s  C o m p an y,  M I  [ U ]
Re p .  I E E E - I AS / P E S  J T C C

C h ri s to p h e r R.  Van c e ,  N a ti o n al  Gr i d ,  N Y [ U T ]
Re p .  E l e c tr i c  L i g h t &  P o we r  G r o u p / E E I

D avi d  A.  Wi l l i am s ,  D e l ta  C h a r te r  To wn s h i p ,  M I  [ E ]
Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l  I n s p e c to r s

D an i s h  Z i a,  U L  L L C ,  N Y [ RT ]

Al te r n ate s

P au l  D .  B ar n h ar t,  U L  L L C ,  N C  [ RT ]
( Al t.  to  D a n i s h  Z i a )

J o s e p h  R.  C h an d l e r,  I n d e p e n d e n t E l e c tr i c a l  C o n tr ac to r s - D a l l as ,  T X
[ I M ]

( Vo ti n g  Al t. )

An th o n y D awe s ,  D T E  E n e r g y,  M I  [ U T ]
( Al t.  to  C h r i s to p h e r  R.  Van c e )

T h o m as  A.  D o m i tro vi c h ,  E a to n  C o r p o r a ti o n ,  M O  [ M ]
( Al t.  to  Ke vi n  S .  Ar n o l d )

Ri c h ard E .  L o fto n ,  I I ,  I B E W L o c a l  U n i o n  2 8 0 ,  O R [ L ]
( Vo ti n g  Al t. )

E l va D i an e  L yn c h ,  S tu r g e o n  E l e c tr i c  C o m p a n y,  I n c . ,  C O  [ I M ]
( Al t.  to  N ath an  P h i l i p s )

Al an  M an c h e ,  S c h n e i d e r  E l e c tr i c ,  KY [ M ]
( Al t.  to  Ran d y D o l l ar )

D avi d  M o r ri s s e y,  Am e r i c a n  E l e c tr i c al  Te s ti n g  C o m p an y,  I n c . ,  M A
[ I M ]

( Al t.  to  S c o tt A.  B l i z a r d )

D o u gl as  C .  S m i th ,  We s t C o a s t C o d e  C o n s u l tan ts  ( WC 3 ) ,  U T  [ E ]
( Al t.  to  D a vi d  A.  Wi l l i am s )

P e te r R.  Wal s h ,  Te a ti c k e t Te c h n i c a l  As s o c i a te s ,  L L C ,  M A [ U ]
( Al t.  to  S te ve n  E .  To wn s e n d )

J e ffre y S .  S arge n t,  N F PA S ta ff L i ai s o n

NFPANORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 N
FPA 70

-20
23

https://nfpanorm.com/api/?name=70&ver=2023


C O M M I T T E E  P E RS O N N E L

2 0 2 3  E d i ti o n   N AT I O N AL  E L E C T RI C AL  C O D E 7 0 –1 7

C o d e - M ak i n g P an e l  N o .  1 1

Ar ti c l e s  4 0 9 ,  4 3 0 ,  4 4 0 ,  4 6 0 ,  4 7 0 ,  An n e x  D  E x am p l e  D 8

D i rk R.  F.  M u e l l e r,  Chair
U L  L L C ,  Ge r m a n y [ RT ]

Re p .  U L  L L C

L ui s  M .  B as ,  I n te r te k Te s ti n g  S e r vi c e s ,  F L  [ RT ]

J o h n  E .  C ab an i s s ,  E as tm a n  C h e m i c a l  C o m p a n y,  T N  [ U ]
Re p .  Am e r i c a n  C h e m i s tr y C o u n c i l

Z i vo rad  C o s i c ,  AB B  I n c . ,  WI  [ M ]

D o n al d  P.  D e ac h i n ,  D T E ,  M I  [ U T ]
Re p .  E d i s o n  E l e c tr i c  I n s ti tu te

T i m  H i n s o n ,  M i l l e r  E l e c tr i c  C o m p a n y,  F L  [ I M ]
Re p .  N a ti o n a l  E l e c tr i c al  C o n tr a c to r s  As s o c i ati o n

J o s e p h  L ars o n ,  D a i ki n  Ap p l i e d  Am e r i c a s ,  M N  [ M ]

C h arl e s  Littlefeld,  Go o c h l a n d  C o u n ty,  VA [ E ]
Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l  I n s p e c to r s

C arl o s  M ar ti n e z ,  F l u o r  E n te r p r i s e s  I n c . ,  T X  [ U ]
Re p .  As s o c i a te d  B u i l d e r s  &  C o n tr ac to r s

Ar th u r S .  N e u b au e r,  Ar s e a l  Te c h n o l o g i e s ,  G A [ U ]
Re p .  Am e r i c an  P e tr o l e u m  I n s ti tu te

J e b e d i ah  J .  N o vak ,  C e d ar  Rap i d s  E l e c tr i c a l  J AT C ,  I A [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c a l  Wo r ke r s

J o e  S c h o m ake r,  E a to n ,  M O  [ M ]

Ar th u r J .  S m i th ,  I I I ,  Wa l d e m a r  S .  N e l s o n  &  C o m p a n y,  I n c . ,  L A [ U ]
Re p .  I E E E - I AS / P E S  J T C C

G e o rge  S .  T i d d e n ,  I E S  Re s i d e n ti a l  I n c . ,  T X  [ I M ]
Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .

Ke i th  Wate rs ,  S c h n e i d e r  E l e c tr i c ,  KY [ M ]
Re p .  N a ti o n a l  E l e c tr i c al  M an u fa c tu r e r s  As s o c i a ti o n

Ro n  Wi d up ,  S h e r m c o  I n d u s tr i e s ,  T X  [ I M ]
Re p .  I n te r N ati o n a l  E l e c tr i c a l  Te s ti n g  As s o c i a ti o n

Al te r n ate s

M as h e l l  D  C ari s s i m i ,  J M C  E l e c tr i c a l  C o n tr ac to r  L L C ,  M I  [ I M ]
( Al t.  to  T i m  H i n s o n )

S e th  J .  C arl to n ,  U L  L L C ,  I L  [ RT ]
( Al t.  to  D i r k  R.  F.  M u e l l e r )

E ri c  G e s ual d i ,  S h e l l  O i l  C o m p a n y,  T X  [ U ]
( Al t.  to  Ar th u r  S .  N e u b a u e r )

C h arl e s  A.  G o e tz ,  S i e m e n s  I n d u s tr y,  I n c . ,  I L  [ M ]
( Al t.  to  Ke i th  Wa te r s )

Ro n  G re e n h i l l ,  E l e c tr i c  S o l u ti o n s  I n c . ,  O H  [ I M ]
( Al t.  to  G e o r g e  S .  T i d d e n )

D ar r yl  H i l l ,  Wi c h i ta  E l e c tr i c al  J AT C / I B E W 2 7 1 ,  KS  [ L ]
( Al t.  to  J e b e d i a h  J .  N o va k)

J ac k E .  J am i s o n ,  J r. ,  J ac k E .  J am i s o n ,  J r.  I n s p e c ti o n s ,  WV [ E ]
( Al t.  to  C h a r l e s  Littlefeld)

C h e s te r Ke l l y,  D u p o n t C h e s tn u t Ru n  P l a z a ,  D E  [ U ]
( Al t.  to  J o h n  E .  C a b a n i s s )

J o s e p h  P avi a,  E a to n  B u s s m a n n  B u s i n e s s ,  I N  [ M ]
( Al t.  to  J o e  S c h o m a ke r )

D ar re l l  M .  S u m b e ra,  C e n te r p o i n t E n e r g y,  T X  [ U T ]
( Al t.  to  D o n a l d  P.  D e ac h i n )

S te ve n  E .  To wn s e n d,  Ge n e r a l  M o to r s  C o m p an y,  M I  [ U ]
( Al t.  to  Ar th u r  J .  S m i th ,  I I I )

B o b b y A.  Wal to n ,  I n te r te k,  T X  [ RT ]
( Al t.  to  L u i s  M .  B as )

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n

C o d e - M aki n g P an e l  N o .  1 2

Ar ti c l e s  6 1 0 ,  6 2 0 ,  6 2 5 ,  6 2 6 ,  6 3 0 ,  6 4 0 ,  6 4 5 ,  6 4 6 ,  6 4 7 ,  6 5 0 ,  6 6 0 ,  6 6 5 ,  6 6 8 ,  6 6 9 ,  6 7 0 ,  6 8 5 ,  An n e x  D  E x am p l e s  D 9  an d

D 1 0

J o s e p h  M .  B ab l o ,  Chair
U L  L L C ,  I L  [ RT ]

Fran k An th o n y B e l i o ,  I n te r n a ti o n a l  U n i o n  o f E l e va to r  C o n s tru c to r s ,
C A [ L ]

P h i l i p  C l ark,  C i ty o f Southfeld,  M I  [ E ]
Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l  I n s p e c to r s

Karl  M .  C un n i n gh am ,  S e l f E m p l o ye d ,  F L  [ M ]
Re p .  T h e  Al u m i n u m  As s o c i a ti o n ,  I n c .

J o e l  G o e rge n ,  C i s c o  S ys te m s ,  I n c . ,  C A [ M ]

J o d y B .  G re e n wo o d ,  N a vy C r a n e  C e n te r,  VA [ U ]

J o h n  D .  ( D o u g)  H e n d e rs o n ,  T K E l e vato r,  T N  [ M ]
Re p .  N ati o n a l  E l e vato r  I n d u s tr y I n c .

An dre w H e r n an d e z ,  F a c e b o o k,  I L  [ U ]
Re p .  I E E E - I AS / P E S  J T C C

J e ffre y L .  H o l m e s ,  I B E W L o c al  U n i o n  1  J AT C ,  M O  [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

Ro b e r t E .  J o h n s o n ,  I T E  S a fe ty,  M A [ U ]
Re p .  I n fo r m a ti o n  Te c h n o l o g y I n d u s tr y C o u n c i l

M ark S .  J o i n e r,  Offce  S tate  F i r e  M a r s h a l ,  L A [ E ]

S tan l e y Kau fm an ,  C ab l e S a fe ,  I n c . / O F S ,  GA [ M ]
Re p .  P l a s ti c s  I n d u s tr y As s o c i a ti o n  ( P l a s ti c s )

To d d R.  Ko n i e c z n y,  I n te r te k  Te s ti n g  S e r vi c e s ,  M A [ RT ]
Re p .  I n te r te k Te s ti n g  S e r vi c e s

To d d F.  L o ttm an n ,  E ato n ’ s  B u s s m a n n  B u s i n e s s ,  M O  [ M ]
Re p .  N a ti o n a l  E l e c tr i c al  M an u fa c tu r e r s  As s o c i a ti o n

J i m  M u r n an ,  Te x a s  D e p ar tm e n t o f L i c e n s i n g  &  Re g u l ati o n ,  T X  [ E ]

Karl  Re i gh ard ,  D e l m a r va  P o we r  a n d  L i g h t,  M D  [ U T ]
Re p .  E d i s o n  E l e c tr i c  I n s ti tu te

E d ward  E .  Ro d ri gue z ,  L a ke y E l e c tr i c  C o . ,  T X  [ I M ]
Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .
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C l i n to n  S u m m e rs ,  Ro s e n d i n  E l e c tr i c  I n c ,  T X  [ I M ]
Re p .  N a ti o n a l  E l e c tr i c al  C o n tr a c to r s  As s o c i ati o n

J am e s  E .  Tarc h i n s k i ,  Ge n e r a l  M o to r s  C o m p an y,  M I  [ U ]
Re p .  S AE  H yb r i d / E V Te c h n i c a l  S tan d a r d s  C o m m i tte e

Ro b e r t C .  Tu r n e r,  I n d u c to th e r m  C o r p o r a ti o n ,  PA [ M ]

Al te r n ate s

D .  D o u gl as  B urk e tt,  F o r d  M o to r,  M I  [ U ]
( Al t.  to  J am e s  E .  Ta r c h i n s ki )

T h o m as  J o s e p h  C o u c h ,  To wn  o f Am h e r s t,  N Y [ E ]
( Al t.  to  P h i l i p  C l a r k)

T i m o th y M .  C ro u s h o re ,  F i r s tE n e r g y,  PA [ U T ]
( Al t.  to  Ka r l  Re i g h ar d )

C o u r tl an d  S c o tt E m e rs o n ,  N avy C r a n e  C e n te r,  VA [ U ]
( Al t.  to  J o d y B .  G r e e n wo o d )

M ar ti n  Fl an agan ,  S c h i n d l e r  E l e va to r  C o r p o r a ti o n ,  N J  [ M ]
( Al t.  to  J o h n  D .  ( D o u g )  H e n d e r s o n )

Kam e ro n  H u rs t,  C i s c o  S ys te m s ,  I n c . ,  C A [ M ]
( Al t.  to  J o e l  Go e r g e n )

J o h n  R.  Ko vac i k ,  U L  L L C ,  I L  [ RT ]
( Al t.  to  J o s e p h  M .  B ab l o )

C ar m o n  M ars h al l ,  Te x a s  D e p a r tm e n t o f L i c e n s i n g  &  Re g u l a ti o n ,
T X  [ E ]

( Al t.  to  J i m  M u r n a n )

P aul  M c C rac k e n ,  S o u th wi r e ,  I L  [ M ]
( Al t.  to  Ka r l  M .  C u n n i n g h am )

J o s e p h  F.  P ri s c o ,  I B M  C o r p o r a ti o n ,  M N  [ U ]
( Al t.  to  Ro b e r t E .  J o h n s o n )

J ac o b  C l i n to n  Rai n e s ,  S i e r r a  E l e c tr i c  I n c . ,  WA [ I M ]
( Al t.  to  C l i n to n  S u m m e r s )

S te p h e n  G .  Ro o d ,  L e g r a n d  N o r th  Am e r i c a,  N H  [ M ]
( Al t.  to  To d d  F.  L o ttm a n n )

Ri c h ard  R.  S h awb e l l ,  J r. ,  F l o r i d a  E a s t C o as t E l e c tr i c a l  J AT C ,  F L  [ L ]
( Al t.  to  J e ffr e y L .  H o l m e s )

G i l b e r t S o l i z ,  I E C  Te x a s  G u l f C o as t,  T X  [ I M ]
( Al t.  to  E d war d  E .  Ro d r i g u e z )

E m ad  Tab atab ae i ,  I n d u c to th e r m  C o r p o r a ti o n ,  N J  [ M ]
( Al t.  to  Ro b e r t C .  Tu r n e r )

Fre d Z .  Z h u,  I n te r te k,  I L  [ RT ]
( Al t.  to  To d d  R.  Ko n i e c z n y)

N o n vo ti n g

An dre  R.  C ar tal ,  Yar d l e y,  PA [ O ]
( M e m b e r  E m e r i tu s )

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n

C o d e - M aki n g P an e l  N o .  1 3

Ar ti c l e s  4 4 5 ,  4 5 5 ,  4 8 0 ,  6 9 5 ,  7 0 0 ,  7 0 1 ,  7 0 2 ,  7 0 6 ,  7 0 8 ,  7 5 0 ,  An n e x  F,  An n e x  G

L i n d a J .  L i ttl e ,  Chair
I B E W L o c al  1  E l e c tr i c i an s  J AT C ,  M O  [ L ]

S te ve  B al dwi n ,  I n te r te k,  C A [ RT ]
Re p .  I n te r te k Te s ti n g  S e r vi c e s

G re g J .  B al l ,  Te s l a ,  C A [ M ]

Kri s ta M c D o n al d  B i as o n ,  H GA Ar c h i te c ts  an d  E n g i n e e r s ,  M N  [ U ]
Re p .  Am e r i c a n  S o c i e ty fo r  H e a l th c a r e  E n g i n e e r i n g

Wi l l i am  P.  C an to r,  T P I  C o r p o r a ti o n ,  PA [ U ]
Re p .  I E E E - I AS / P E S  J T C C

D an i e l  J .  C aro n ,  B a r d ,  Rao  +  Ath a n a s  C o n s u l ti n g  E n g i n e e r s ,  L L C ,
M A [ S E ]

J am e s  S .  C o n rad ,  RS C C  Wi r e  &  C a b l e ,  C T  [ M ]
Re p .  C o p p e r  D e ve l o p m e n t As s o c i a ti o n  I n c .

Ri c h ard  D .  C u r ri n ,  J r. ,  N o r th  C a r o l i n a  S tate  U n i ve r s i ty,  N C  [ U ]
Re p .  Am e r i c a n  S o c i e ty o f Ag r i c u l tu r al  &  B i o l o g i c al  E n g i n e e r s

N e i l  A.  C z ar n e c k i ,  Re l i a n c e  C o n tr o l s  C o r p o r a ti o n ,  WI  [ M ]
Re p .  N a ti o n a l  E l e c tr i c al  M an u fa c tu r e r s  As s o c i a ti o n

H e rb e r t H .  D augh e r ty,  E l e c tr i c  Ge n e r a ti n g  S ys te m s  As s o c i a ti o n ,  F L
[ M ]

S te ve n  F.  Fro e m m i n g,  C i ty o f F r a n kl i n ,  WI  [ E ]
Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l  I n s p e c to r s

M atth e w B  G ro ve r,  Ki n g s  E l e c tr i c  S e r vi c e s ,  O H  [ I M ]
Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .

Ro b e r t E .  J o rdan ,  Al ab a m a  P o we r  C o m p a n y,  AL  [ U T ]
Re p .  E l e c tr i c  L i g h t &  P o we r  G r o u p / E E I

J o h n  R.  Ko vac i k ,  U L  L L C ,  I L  [ RT ]

G re g M arc h an d ,  F i r m a n  P o we r  E q u i p m e n t,  WI  [ M ]
Re p .  P o r ta b l e  Ge n e r a to r  M a n u fa c tu r e r s ’  As s o c i a ti o n

D an i e l  R.  N e e s e r,  E a to n ’ s  B u s s m a n n  D i vi s i o n ,  M O  [ M ]

Ar n o l do  L .  Ro d ri gu e z ,  L yo n d e l l B a s e l l  I n d u s tr i e s ,  T X  [ U ]
Re p .  Am e r i c a n  C h e m i s tr y C o u n c i l

J u s ti n e  S an c h e z ,  Mayfeld  Re n e wa b l e s ,  C O  [ U ]

M ari o  C .  S p i n a,  Ve r i z o n  Wi r e l e s s ,  O H  [ U ]

S te ve n  R.  Te r r y,  E l e c tr o n i c  T h e atr e  C o n tr o l s  I n c . ,  N Y [ M ]
Re p .  U S  I n s ti tu te  fo r  T h e a tr e  Te c h n o l o g y,  I n c .

Ri c h ard  T i c e ,  T  S q u ar e d  E l e c tr i c a l ,  O H  [ I M ]
Re p .  N a ti o n a l  E l e c tr i c al  C o n tr a c to r s  As s o c i ati o n

T i m o th y P.  Wi n d e y,  C u m m i n s  P o we r  Ge n e r a ti o n ,  M N  [ M ]

Al te r n ate s

Ke vi n  S .  Ar n o l d ,  E a to n ’ s  B u s s m an n  B u s i n e s s ,  M O  [ M ]
( Al t.  to  D an i e l  R.  N e e s e r )

L awre n c e  S .  Aye r,  B i z  C o m  E l e c tr i c ,  I n c . ,  O H  [ I M ]
( Al t.  to  M a tth e w B .  Gr o ve r )

B ar r y S .  B au m an ,  Al l i a n t E n e r g y,  WI  [ U ]
( Al t.  to  Ri c h a r d  D .  C u r r i n ,  J r. )

G l e n n  B ro wn ,  C J L  E n g i n e e r i n g ,  PA [ U ]
( Al t.  to  Kr i s ta  M c D o n a l d  B i a s o n )
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L auri e  B .  Fl o re n c e ,  U L  L L C ,  I L  [ RT ]
( Al t.  to  J o h n  R.  Ko va c i k)

C h ri s te l  K.  H u n te r,  C e r r o  Wi r e ,  N V [ M ]
( Al t.  to  J am e s  S .  C o n r a d )

J e ff J o n as ,  Ge n e r a c  P o we r  S ys te m s ,  I n c . ,  WI  [ M ]
( Al t.  to  H e r b e r t H .  D au g h e r ty)

C h ad  Ke n n e d y,  S c h n e i d e r  E l e c tr i c ,  S C  [ M ]
( Al t.  to  N e i l  A.  C z a r n e c ki )

B ri an  N o r th way,  B r i g g s  an d  S tr a tto n ,  T X  [ M ]
( Al t.  to  G r e g  M a r c h an d )

C h arl e s  P i c ard ,  Te s l a ,  C A [ M ]
( Al t.  to  G r e g  J .  B a l l )

Raym o n d  Ri c h ard  P r u c h a,  B a r d ,  Ra o  +  An th a n a s  C o n s u l ti n g
E n g i n e e r s ,  L L C ,  N Y [ S E ]

( Al t.  to  D an i e l  J .  C a r o n )

Ri c h  S c ro ggi n s ,  C u m m i n s  P o we r  G e n e r a ti o n ,  M N  [ M ]
( Al t.  to  T i m o th y P.  Wi n d e y)

L ar r y Ray Wi l d e r m uth ,  O r a n g e  C o u n ty D i vi s i o n  B u i l d i n g  S a fe ty,  F L
[ E ]

( Al t.  to  S te ve n  F.  F r o e m m i n g )

M i c h ae l  Wi l s o n ,  C S A Gr o u p ,  C a n a d a [ RT ]
( Vo ti n g  Al t. )

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n

C o d e - M aki n g P an e l  N o .  1 4

Ar ti c l e s  5 0 0 ,  5 0 1 ,  5 0 2 ,  5 0 3 ,  5 0 4 ,  5 0 5 ,  5 0 6 ,  5 1 1 ,  5 1 2 ,  5 1 3 ,  5 1 4 ,  5 1 5 ,  5 1 6

M i c h ae l  W.  S m i th ,  Chair
Z AK C o m p a n y,  M O  [ I M ]

Re p .  N ati o n al  E l e c tr i c a l  C o n tr a c to r s  As s o c i a ti o n

D o n al d  W.  An ke l e ,  U L  L L C ,  I L  [ RT ]

S te ve n  J .  B l ai s ,  Ap p l e to n  Gr o u p ,  I L  [ M ]
Re p .  N ati o n a l  E l e c tr i c a l  M a n u fa c tu r e r s  As s o c i ati o n

C o re y C ah i l l ,  U S  C o a s t Gu a r d ,  D C  [ E ]

P atri c k Fam ,  U n i te d  I l l u m i n ati n g ,  C T  [ U T ]
Re p .  E l e c tr i c  L i g h t &  P o we r  G r o u p / E E I

Wi l l i am  T.  Fi s ke ,  I n te r te k Te s ti n g  S e r vi c e s ,  N Y [ RT ]

M ark G o o d m an ,  M ar k  G o o d m a n  E l e c tr i c a l  C o n s u l ti n g ,  C A [ U ]
Re p .  Am e r i c an  P e tr o l e u m  I n s ti tu te

P au l  E .  G ui d r y,  F l u o r  E n te r p r i s e s ,  I n c . ,  T X  [ U ]
Re p .  As s o c i a te d  B u i l d e r s  &  C o n tr ac to r s

H aywo o d Ki n e s ,  P r i n c e  Wi l l i am  C o u n ty B u i l d i n g  D e ve l o p m e n t,  VA
[ E ]

Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l  I n s p e c to r s

Wi l l i am  G .  L awre n c e ,  J r. ,  F M  Gl o b a l ,  M A [ I ]

Wi l l i am  E .  M c B ri de ,  C O N AM  C o n s tr u c ti o n  C o m p a n y,  AK [ U ]
Re p .  I E E E - I AS / P E S  J T C C

J e re m y N e agl e ,  U S  B u r e a u  o f Al c o h o l ,  To b a c c o ,  F i r e a r m s  &
E x p l o s i ve s ,  M D  [ U ]

L o we l l  Re i th ,  I n te r s tate s  C o n s tr u c ti o n  S e r vi c e s ,  I n c . ,  KS  [ I M ]
Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .

Te d  H .  S c h n aare ,  Ro s e m o u n t I n c o r p o r a te d ,  M N  [ M ]
Re p .  I n te r n a ti o n a l  S o c i e ty o f Au to m a ti o n

J o h n  L .  S i m m o n s ,  F l o r i d a  E a s t C o as t J AT C ,  F L  [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

Karl  vo n  Kn o b e l s d o r ff,  Kn o b e l s d o r ff E l e c tr i c ,  M N  [ I M ]

D avi d  B .  We c h s l e r,  C o n s u l tan t,  T X  [ U ]
Re p .  Am e r i c an  C h e m i s tr y C o u n c i l

M ark C .  Wi r fs ,  R &  W E n g i n e e r i n g ,  I n c . ,  O R [ U ]
Re p .  G r ai n  E l e va to r  a n d  P r o c e s s i n g  S o c i e ty

Al te r n ate s

M i h ai l  B an ti c ,  I n te r te k,  T X  [ RT ]
( Al t.  to  Wi l l i a m  T.  F i s k e )

Re x fo rd  B e l l e vi l l e ,  U S  D e p ar tm e n t o f T h e  Ai r  F o r c e ,  T X  [ E ]
( Vo ti n g  Al t. )

D ave  B u r n s ,  S h e l l  P r o j e c ts  &  Te c h n o l o g y,  T X  [ U ]
( Al t.  to  M a r k G o o d m a n )

D avi d  C affre y,  Centerfre  E l e c tr i c  I n c . ,  N M  [ I M ]
( Al t.  to  L o we l l  Re i th )

M ark A.  C h r ys l e r,  S an  D i e g o  Ga s  An d  E l e c tr i c ,  C A [ E ]
( Al t.  to  H a ywo o d  Ki n e s )

T h o m as  E .  D u n n e ,  L o n g  I s l a n d  J o i n t Ap p r e n ti c e s h i p  &  Tr a i n i n g
C o m m i tte e ,  N Y [ L ]

( Al t.  to  J o h n  L .  S i m m o n s )

G l e n  R.  E d ward s ,  D e te c to r  E l e c tr o n i c s  C o r p o r a ti o n ,  M N  [ M ]
( Al t.  to  Te d  H .  S c h n a a r e )

Ri c h ard  A.  H o l u b ,  T h e  D u P o n t C o m p an y,  I n c . ,  D E  [ U ]
( Al t.  to  D a vi d  B .  We c h s l e r )

P au l  T.  Ke l l y,  U L  L L C ,  I L  [ RT ]
( Al t.  to  D o n a l d  W.  An ke l e )

E d m u n d  R.  L e u b n e r,  E a to n ’ s  C r o u s e - H i n d s  B u s i n e s s ,  N Y [ M ]
( Al t.  to  S te ve n  J .  B l a i s )

S c o tt M as te rs ,  M a tr i x N a c ,  PA [ I M ]
( Al t.  to  M i c h a e l  W.  S m i th )

E d di e  Ram i re z ,  F M  Gl o b a l ,  M A [ I ]
( Al t.  to  Wi l l i a m  G .  L a wr e n c e ,  J r. )

N o n vo ti n g

M i c h ae l  E .  Aaro n ,  Wi s s ,  J a n n e y,  E l s tn e r  As s o c i ate s ,  I n c . ,  I L  [ S E ]
Re p .  T C  o n  Ai r p o r t F a c i l i ti e s

M ark M c E we n ,  C a n ad i a n  S ta n d a r d s  As s o c i a ti o n  ( C S A)  Gr o u p ,
C a n a d a [ RT ]

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n
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NAT I O NAL  E L E C T RI C AL  C O D E

7 0 –2 0 N AT I O NAL  E L E C T RI C AL  C O D E   2 0 2 3  E d i ti o n

C o d e - M aki n g P an e l  N o .  1 5

Ar ti c l e s  2 2 0  P ar t VI ,  5 1 7 ,  5 1 8 ,  5 2 0 ,  5 2 2 ,  5 2 5 ,  5 3 0 ,  5 4 0

M i c h ae l  L .  S avage ,  S r. ,  Chair
M a r i o n  C o u n ty B u i l d i n g  S afe ty,  F L  [ E ]

G ar y A.  B e c ks tran d ,  U ta h  E l e c tr i c al  J AT C ,  U T  [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

C h ad  E .  B e e b e ,  AS H E  -  AH A,  WA [ U ]

D avi d  A.  D age n ai s ,  P a r tn e r s / We n two r th - D o u g l a s s  H o s p i tal ,  N H  [ U ]
Re p .  N F PA H e a l th  C a r e  S e c ti o n

M atth e w B .  D o z i e r,  I D e s i g n  S e r vi c e s ,  T N  [ U ]
Re p .  I E E E - I AS / P E S  J T C C

C h ri s  M .  Fi n e n ,  E a to n  C o r p o r a ti o n ,  T N  [ M ]

P am e l a G wyn n ,  U L  L L C ,  N C  [ RT ]
Re p .  U L  L L C

M i tc h e l l  K.  H e fte r,  S i g n i fy,  S C  [ I M ]
Re p .  I l l u m i n a ti n g  E n g i n e e r i n g  S o c i e ty o f N o r th  Am e r i c a

M ark R.  H i l b e r t,  M R H i l b e r t E l e c tr i c a l  I n s p e c ti o n s  &  Tr a i n i n g ,  N H
[ E ]

Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l  I n s p e c to r s

S ud e s h  Kam b l e ,  I n te r te k,  T X  [ RT ]
Re p .  I n te r te k Te s ti n g  S e r vi c e s

C h ad  Ke n n e d y,  S c h n e i d e r  E l e c tr i c ,  S C  [ M ]

E dwi n  S .  Kram e r,  Ra d i o  C i ty M u s i c  H a l l ,  N Y [ L ]
Re p .  I n te r n a ti o n a l  Al l i a n c e  o f T h e a tr i c a l  S ta g e  E m p l o ye e s

S te p h e n  M .  L i p s te r,  S N AG  C o n s u l ti n g ,  S C  [ S E ]

Ke vi n  T.  P o r te r,  E n c o r e  Wi r e  C o r p o r a ti o n ,  T X  [ M ]
Re p .  T h e  Al u m i n u m  As s o c i ati o n ,  I n c .

B ri an  E .  Ro c k,  H u b b e l l  I n c o r p o r a te d ,  C T  [ M ]
Re p .  N ati o n a l  E l e c tr i c a l  M a n u fa c tu r e r s  As s o c i ati o n

We n d y L  Rus s e l l ,  E l e c tr o n i c  T h e a tr e  C o n tr o l s ,  WI  [ M ]
Re p .  U S  I n s ti tu te  fo r  T h e atr e  Te c h n o l o g y,  I n c .

J am e s  C .  S e ab u r y I I I ,  E n te r p r i s e  E l e c tr i c ,  L L C ,  T N  [ I M ]
Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .

B r uc e  D .  S h e l l y,  S h e l l y E l e c tr i c  C o m p a n y,  I n c . ,  PA [ I M ]
Re p .  N ati o n a l  E l e c tr i c a l  C o n tr a c to r s  As s o c i a ti o n

M i c h ae l  D .  S ki n n e r,  C o n tr a c t S e r vi c e s  Ad m i n i s tr a ti o n  Tr u s t F u n d ,
C A [ U ]

Re p .  Al l i a n c e  o f M o ti o n  P i c tu r e  a n d  Te l e vi s i o n  P r o d u c e r s

Wal te r N .  Ve r n o n ,  I V,  M a z z e tti ,  C A [ S E ]
Re p .  T C  o n  E l e c tr i c a l  S ys te m s

Al te r n ate s

M i c h ae l  A.  An th o n y,  S ta n d a r d s  M i c h i g a n ,  M I  [ U ]
( Al t.  to  M a tth e w B .  D o z i e r )

D avi d  M .  C am p b e l l ,  AF C  C a b l e  S ys te m s ,  I n c . ,  M A [ M ]
( Al t.  to  Ke vi n  T.  P o r te r )

C ar m o n  A.  C o l vi n ,  B r i g h t F u tu r e  E l e c tr i c ,  L L C ,  AL  [ I M ]
( Al t.  to  J a m e s  C .  S e a b u r y I I I )

J am e s  D .  Fe r ri s ,  T L C  E n g i n e e r i n g ,  F L  [ U ]
( Al t.  to  D a vi d  A.  D a g e n a i s )

C o n n o r Wri gh t Fraz i e r,  H GA Ar c h i te c ts  a n d  E n g i n e e r s ,  C A [ U ]
( Al t.  to  C h a d  E .  B e e b e )

E dward  J o s e p h ,  U L  L L C ,  N Y [ RT ]
( Al t.  to  P a m e l a  G wyn n )

To d d F.  L o ttm an n ,  E a to n ’ s  B u s s m a n n  B u s i n e s s ,  M O  [ M ]
( Al t.  to  C h r i s  M .  F i n e n )

Wi l l i am  Ro s s  M c C o rc l e ,  Am e r i c an  E l e c tr i c  P o we r,  O K [ U T ]
( Vo ti n g  Al t. )

T h o m as  P ap al l o ,  S i e m e n s  I n d u s tr y I n c . ,  G A [ M ]
( Al t.  to  B r i a n  E .  Ro c k)

D o n  Rab e l ,  M i d -We s t E l e c tr i c  C o m p an y,  T X  [ I M ]
( Al t.  to  B r u c e  D .  S h e l l y)

M ark D .  Ro s s ,  C a n n o n  a n d  We n d t E l e c tr i c  C o . ,  AZ  [ L ]
( Al t.  to  Ga r y A.  B e c ks tr a n d )

Al an  M .  Ro we ,  I n te r n a ti o n al  Al l i a n c e  o f T h e a tr i c a l  S ta g e
E m p l o ye e s ,  C A [ L ]

( Al t.  to  E d wi n  S .  Kr a m e r )

C l i n to n  B re t S to d dard,  C i ty o f Re x b u r g ,  I D  [ E ]
( Al t.  to  M a r k R.  H i l b e r t)

S te ve n  R.  Te r r y,  E l e c tr o n i c  T h e atr e  C o n tr o l s  I n c . ,  N Y [ M ]
( Al t.  to  We n d y L  Ru s s e l l )

L awre n c e  E .  To d d ,  I n te r te k Te s ti n g  S e r vi c e s ,  KY [ RT ]
( Al t.  to  S u d e s h  Kam b l e )

R.  D u an e  Wi l s o n ,  I z e n o u r  As s o c i a te s ,  N M  [ I M ]
( Al t.  to  M i tc h e l l  K.  H e fte r )

J e ffre y S .  S arge n t,  N F PA S ta ff L i ai s o n

C o d e - M aki n g P an e l  N o .  1 6

Ar ti c l e s  7 7 0 ,  8 0 0 ,  8 0 5 ,  8 1 0 ,  8 2 0 ,  8 3 0 ,  8 4 0

L awre n c e  E .  To d d ,  Chair
I n te rte k Te s ti n g  S e r vi c e s ,  KY [ RT ]

D an i e l  As h to n ,  L u m e n  Te c h n o l o g i e s ,  I n c .  / C e n tu r yl i n k,  T X  [ U T ]

G e o rge  B i s h ,  Am a z o n / Ri n g  P r o te c t I n c . ,  N C  [ I M ]
Re p .  S a te l l i te  B r o ad c a s ti n g  &  C o m m u n i c a ti o n s  As s o c i a ti o n

Te r r y C .  C o l e m an ,  E l e c tr i c a l  Tr a i n i n g  Al l i a n c e ,  T N  [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

Ro b e r t D avi e s ,  D avi e s  E l e c tr i c  C o m p a n y,  C A [ I M ]
Re p .  N a ti o n a l  E l e c tr i c al  C o n tr a c to r s  As s o c i ati o n

Fre d  C .  D aws o n ,  C h e m o u r s ,  C a n a d a  [ U ]
Re p .  Am e r i c a n  C h e m i s tr y C o u n c i l

G e ral d  L e e  D o r n a,  B e l d e n ,  I N  [ M ]
Re p .  I n s u l a te d  C a b l e  E n g i n e e r s  As s o c i a ti o n  I n c

B ri an  E n s i gn ,  S u p e r i o r  E s s e x  C o m m u n i c a ti o n s ,  PA [ M ]
Re p .  C o m m u n i c a ti o n s  C a b l e  &  C o n n e c ti vi ty As s o c i a ti o n

( C C C A)
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C O M M I T T E E  P E RS O N N E L

2 0 2 3  E d i ti o n   N AT I O N AL  E L E C T RI C AL  C O D E 7 0 –2 1

J e ffre y Fi tz l o ff,  I d a h o  C h a p te r-I n te r n a ti o n al  As s o c i ati o n  o f
E l e c tr i c a l  I n s p e c to r s  ( I AE I ) ,  I D  [ E ]

Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l  I n s p e c to r s

Wi l l i am  J .  M c C o y,  Te l c o  S a l e s ,  I n c . ,  T X  [ U ]
Re p .  I E E E - I AS / P E S  J T C C

T h o m as  J .  P ar ri s h ,  Te l g i a n  C o r p o r a ti o n ,  M I  [ M ]
Re p .  Au to m a ti c  F i r e  Al a r m  As s o c i a ti o n ,  I n c .

Ro y P o l l ac k,  C o m c a s t Xfnity H o m e ,  F L  [ U T ]
Re p .  E l e c tr o n i c  S e c u r i ty As s o c i a ti o n

J e ffre y Al an  P o u l s e n ,  L e vi to n  M a n u fa c tu r i n g ,  WA [ M ]
Re p .  Te l e c o m m u n i c a ti o n s  I n d u s tr y As s o c i ati o n

L ui gi  G .  P re z i o s o ,  M .  C .  D e a n ,  I n c . ,  VA [ I M ]
Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .

Ro d ge r Re i s wi g,  J o h n s o n  C o n tr o l s ,  VA [ M ]
Re p .  N a ti o n a l  E l e c tr i c al  M an u fa c tu r e r s  As s o c i a ti o n

C al vi n  Ro b e r ts ,  J ac o b s  Te c h n o l o g i e s ,  F L  [ M ]
Re p .  B u i l d i n g  I n d u s tr y C o n s u l ti n g  S e r vi c e s  I n te r n ati o n a l

An th o n y Tas s o n e ,  U L  L L C ,  N Y [ RT ]
Re p .  U L  L L C

J o h n  W.  Wi l l i am s ,  C h a r te r  C o m m u n i c ati o n s ,  C O  [ U T ]
Re p .  S o c i e ty o f C ab l e  Te l e c o m m u n i c a ti o n s  E n g i n e e r s  ( S C T E )

L e o  Z i e m an ,  F l o r i d a  P o we r  &  L i g h t ( N e x te r a  E n e r g y) ,  F L  [ U T ]
Re p .  E l e c tr i c  L i g h t &  P o we r  G r o u p / E E I

Al te r n ate s

E d ward  Ac o s ta,  M o r r o w M e ad o ws  C o r p o r a ti o n ,  C A [ I M ]
( Al t.  to  Ro b e r t D a vi e s )

Tre vo r N .  B o wm e r,  B u n ya  Te l e c o m  C o n s u l ti n g ,  L L C ,  M E  [ U ]
( Vo ti n g  Al t. )

T i m o th y D .  C o o ke ,  Am p h e n o l  B r o ad b a n d  S o l u ti o n s / T i m e s  F i b e r,
VA [ U T ]

( Al t.  to  J o h n  W.  Wi l l i a m s )

E r n e s t J .  G al l o ,  Te l c o r d i a  Te c h n o l o g i e s  ( E r i c s s o n ) ,  N J  [ U ]
( Al t.  to  Tr e vo r  N .  B o wm e r )

Ran d o l p h  J .  I van s ,  U L  L L C ,  N Y [ RT ]
( Al t.  to  An th o n y Tas s o n e )

J o h n  A.  Kac p e rs ki ,  P 2 S  E n g i n e e r i n g ,  I n c . ,  C A [ M ]
( Al t.  to  C a l vi n  Ro b e r ts )

S tan l e y Kau fm an ,  C ab l e S a fe ,  I n c . / O F S ,  GA [ M ]
( Al t.  to  G e r al d  L e e  D o r n a )

E ri c  L awre n c e ,  B e r k- Te k,  A N e x an s  C o m p a n y,  PA [ M ]
( Vo ti n g  Al t. )

J i m  L o ftu s ,  S i e m e n s ,  N J  [ M ]
( Al t.  to  T h o m a s  J .  P a r r i s h )

M i c h ae l  F.  M urp h y,  I n te r te k Te s ti n g  S e r vi c e s ,  M A [ RT ]
( Al t.  to  L a wr e n c e  E .  To d d )

G e ral d  J .  O ' C o n n o r,  C i ty o f C h i c a g o ,  I L  [ E ]
( Al t.  to  J e ffr e y F i tz l o ff)

C h ri s to p h e r Raws o n ,  I n te r n ati o n a l  B r o th e rh o o d  o f E l e c tr i c a l
Wo r k e r s  ( I B E W) ,  I L  [ L ]

( Al t.  to  Te r r y C .  C o l e m an )

D avi d  B .  S c h re m b e c k ,  D B S  C o m m u n i c a ti o n s ,  I n c . ,  O H  [ I M ]
( Al t.  to  L u i g i  G.  P r e z i o s o )

Ku r t S e e l i ge r,  AT & T,  M N  [ I M ]
( Al t.  to  G e o r g e  B i s h )

C arl  R.  We tte rh an ,  P r ys m i a n  C a b l e  &  S ys te m s  U S A,  L L C . ,  KY [ M ]
( Al t.  to  B r i a n  E n s i g n )

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n

C o d e - M aki n g P an e l  N o .  1 7

Ar ti c l e s  4 2 2 ,  4 2 4 ,  4 2 5 ,  4 2 6 ,  4 2 7 ,  6 8 0 ,  6 8 2

M i c h ae l  We ave r,  Chair
M & W E l e c tr i c ,  O R [ I M ]

Re p .  N ati o n al  E l e c tr i c a l  C o n tr a c to r s  As s o c i a ti o n

J ac o b  C .  C o l s to n ,  G e o r g i a  P o we r  C o m p a n y,  GA [ U T ]
Re p .  E l e c tr i c  L i g h t &  P o we r  G r o u p / E E I

D o n al d R.  C o o k,  D e wb e r r y/ E d m o n d s  E n g i n e e r i n g ,  AL  [ E ]
Re p .  I n te r n a ti o n a l  As s o c i a ti o n  o f E l e c tr i c a l  I n s p e c to r s

J e r r y L e e  D an i e l ,  Te x a s  D e p a r tm e n t o f L i c e n s i n g  Re g u l a ti o n ,  T X
[ E ]

S te p h e n  G atz ,  Wh i r l p o o l  C o r p o r a ti o n ,  I A [ M ]

E .  P.  H am i l to n ,  I I I ,  E .  P.  H a m i l to n  &  As s o c i a te s ,  I n c . ,  T X  [ M ]
Re p .  P o o l  &  H o t Tu b  Al l i a n c e  ( P H TA)

S te p h e n  R.  Ku s c s i k,  U L  L L C ,  I L  [ RT ]

B ri an  M ye rs ,  I B E W L o c al  U n i o n  9 8 ,  PA [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

D e n n i s  M i c h ae l  Q u e r r y,  Tr i n i ty Ri ve r  Au th o r i ty,  T X  [ I M ]
Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .

C h e s te r L .  S an d b e rg,  C  L  S an d b e r g  &  As s o c i ate s ,  L L C ,  C A [ U ]

Ke n n e th  M .  S h e l l ,  n Ve n t T h e r m a l  M a n ag e m e n t,  C A [ M ]
Re p .  C o p p e r  D e ve l o p m e n t As s o c i a ti o n  I n c .

Kam  Fai  S i u ,  I n te r te k Te s ti n g  S e r vi c e s ,  H o n g  Ko n g  [ RT ]
Re p .  I n te r te k Te s ti n g  S e r vi c e s

M arc e l o  E .  Val d e s ,  As e a  B r o wn  B o ve r i  L td .  ( AB B ) ,  N C  [ M ]
Re p .  N ati o n a l  E l e c tr i c a l  M a n u fa c tu r e r s  As s o c i ati o n

M att B .  Wi l l i am s ,  As s o c i a ti o n  o f H o m e  Ap p l i an c e  M a n u fa c tu r e r s
( AH AM ) ,  D C  [ M ]

Re p .  As s o c i a ti o n  o f H o m e  Ap p l i a n c e  M a n u fac tu r e r s

Al te r n ate s

P aul  W.  Ab e r n ath y,  E n c o r e  Wi r e  C o r p o r a ti o n ,  T X  [ M ]
( Al t.  to  Ke n n e th  M .  S h e l l )

R yan  An d re w,  Al a s ka  J o i n t E l e c tr i c a l  Ap p r e n ti c e s h i p  a n d  Tr a i n i n g
Tr u s t,  AK [ L ]

( Al t.  to  B r i a n  M ye r s )

Vi n c e n t D e l l a C ro c e ,  S i e m e n s ,  F L  [ M ]
( Al t.  to  M a r c e l o  E .  Va l d e s )

Ro b e r t D e l l aval l e ,  U L  L L C ,  N Y [ RT ]
( Al t.  to  S te p h e n  R.  Ku s c s i k)
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N C  [ E ]
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Ar m an d o  M .  L o z an o ,  M S F  E l e c tr i c ,  I n c . ,  T X  [ I M ]
( Al t.  to  D e n n i s  M i c h a e l  Qu e r r y)
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( Al t.  to  J e r r y L e e  D a n i e l )

G re g Wo yc z yn s ki ,  As s o c i a ti o n  o f H o m e  Ap p l i a n c e  M a n u fac tu r e r s
( AH AM ) ,  D C  [ M ]

( Al t.  to  M a tt B .  Wi l l i am s )

N o n vo ti n g

An dre w M .  Tro tta,  U S  C o n s u m e r  P r o d u c t S a fe ty C o m m i s s i o n ,  M D
[ C ]

Re p .  U S  C o n s u m e r  P r o d u c t S a fe ty C o m m i s s i o n  ( C P S C )

E i n s te i n  M i l l e r,  U S  C o n s u m e r  P r o d u c t S a fe ty C o m m i s s i o n  ( C P S C ) ,
M D  [ C ]

Re p .  U S  C o n s u m e r  P r o d u c t S a fe ty C o m m i s s i o n  ( C P S C )

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n

C o d e - M aki n g P an e l  N o .  1 8

Ar ti c l e s  3 9 3 ,  4 0 6 ,  4 1 0 ,  4 1 1 ,  6 0 0 ,  6 0 5

Ro b e r t G .  Fah e y,  Chair
C i ty o f J an e s vi l l e ,  WI  [ E ]

Re p .  I n te r n a ti o n al  As s o c i ati o n  o f E l e c tr i c a l  I n s p e c to r s

Ro n  D .  Al l e y,  N o r th e r n  N e w M e x i c o  I E C ,  N M  [ I M ]
Re p .  I n d e p e n d e n t E l e c tr i c a l  C o n tr a c to r s ,  I n c .

Fre de ri c k L .  C arp e n te r,  Ac u i ty B r a n d s  L i g h ti n g ,  G A [ M ]
Re p .  N a ti o n a l  E l e c tr i c al  M an u fa c tu r e r s  As s o c i a ti o n

Ku r t J .  C l e m e n te ,  RS & H ,  I n c . ,  VA [ U ]
Re p .  I E E E - I AS / P E S  J T C C

P aul  C o s te l l o ,  N E C A an d  I B E W L o c a l  9 0  J AT C ,  C T  [ L ]
Re p .  I n te r n a ti o n a l  B r o th e rh o o d  o f E l e c tr i c al  Wo r ke r s

H aki m  H as an ,  I n te r te k ,  GA [ RT ]

C h arl e s  S .  Ku r te n ,  U L  L L C ,  N Y [ RT ]
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Re p .  E l e c tr i c  L i g h t &  P o we r  G r o u p / E E I

M i c h ae l  S .  O ' B o yl e ,  P h i l i p s  L i g h to l i e r / S i g n i fy N o r th  Am e r i c a
C o r p . ,  M A [ M ]

Re p .  Am e r i c a n  L i g h ti n g  As s o c i a ti o n

J as o n  D  P o tte r f,  C i s c o ,  T X  [ M ]
Re p .  E n te r ta i n m e n t S e r vi c e s  a n d  Te c h n o l o g y As s o c i a ti o n

Ran d al l  K.  Wri gh t,  RKW C o n s u l ti n g ,  PA [ S E ]

P aul  Ye s b e c k,  AC U  S i g n  C o r p o r a ti o n ,  F L  [ I M ]
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( Vo ti n g  Al t. )

Ro b e r t S e taro ,  I n te r te k,  GA [ RT ]
( Al t.  to  H a ki m  H as a n )
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F L  [ L ]

( Al t.  to  P a u l  C o s te l l o )

J e ffre y S .  S arge n t,  N F PA S ta ff L i a i s o n

NFPA 70® ,  National Electrical Code® ,  S tan d ard s  D e ve l o p m e n t S taff

C h ad  D uffy,  S ta n d a r d s  L e a d ,  E l e c tr i c a l  a n d  F i r e  P r o te c ti o n  S ys te m s
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and disclaimers appear in all publications containing this document
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Disclaimers Concerning NFPA Standards. ” They can also be viewed
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NFPA codes,  standards,  recommended practices,  and guides (i. e. ,
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edition may be superseded by a later one,  or it may be amended

outside of its scheduled revision cycle through the issuance of Tenta‐
tive Interim Amendments (TIAs) .  An offcial NFPA Standard at any
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In addition to TIAs and Errata,  the document information pages also

include the option to sign up for alerts for individual documents and
to be involved in the development of the next edition.

ART I C L E  9 0
I n tro d u c ti o n

N 9 0 . 1  S c o p e .  T h i s  a r ti c l e  c o ve r s  u s e  an d  ap p l i c ati o n ,  ar r a n ge ‐
m e n t,  an d  e n fo r c e m e n t o f th i s  Code.  I t a l s o  c o ve r s  th e  e x p r e s ‐

s i o n  o f m an d ato r y,  p e r m i s s i ve ,  an d  n o n m an d a to r y te x t,
p r o vi d e s  g u i d a n c e  o n  th e  e x am i n ati o n  o f e q u i p m e n t a n d  o n
wi r i n g  p l an n i n g,  an d  specifes  th e  u s e  a n d  e x p r e s s i o n  o f m e as ‐

u r e m e n ts .

9 0 . 2  U s e  an d  Ap p l i c ati o n .

( A)  P rac ti c al  S afe guard i n g.  T h e  p u r p o s e  o f th i s  Code i s  th e
p r ac ti c al  s a fe g u a r d i n g o f p e r s o n s  a n d  p r o p e r ty fr o m  h az ar d s
a r i s i n g  fr o m  th e  u s e  o f e l e c tr i c i ty.  T h i s  Code i s  n o t i n te n d e d  as  a

d e s i g n  specifcation  o r  a n  i n s tr u c ti o n  m an u al  fo r  u n tr a i n e d
p e r s o n s .

( B )  Ad e q u ac y.  T h i s  Code c o n tai n s  p r o vi s i o n s  th at ar e  c o n s i d ‐
e r e d  n e c e s s ar y fo r  s a fe ty.  C o m p l i an c e  th e r e wi th  an d  p r o p e r

m a i n te n an c e  r e s u l t i n  an  i n s tal l ati o n  th at i s  e s s e n ti al l y fr e e
fr o m  h a z a r d  b u t n o t n e c e s s a r i l y effcient,  c o n ve n i e n t,  o r
a d e q u a te  fo r  g o o d  s e r vi c e  o r  fu tu r e  e x p a n s i o n  o f e l e c tr i c al  u s e .

I n fo r m a ti o n a l  N o te :  H a z a r d s  o fte n  o c c u r  b e c au s e  o f o ve r l o a d i n g
o f wi r i n g  s ys te m s  b y m e th o d s  o r  u s ag e  n o t i n  c o n fo r m i ty wi th
th i s  Code.  T h i s  o c c u r s  b e c a u s e  i n i ti a l  wi r i n g  d i d  n o t p r o vi d e  fo r
i n c r e a s e s  i n  th e  u s e  o f e l e c tr i c i ty.  An  i n i ti a l  a d e q u a te  i n s tal l a ti o n
a n d  r e as o n ab l e  p r o vi s i o n s  fo r  s ys te m  c h a n g e s  p r o vi d e  fo r  fu tu r e
i n c r e a s e s  i n  th e  u s e  o f e l e c tr i c i ty.

( C )  I n s tal l ati o n s  C o ve re d .  T h i s  Code c o ve r s  th e  i n s ta l l a ti o n
an d  r e m o va l  o f e l e c tr i c a l  c o n d u c to r s ,  e q u i p m e n t,  an d  r a c e ways ;

s i gn a l i n g an d  c o m m u n i c ati o n s  c o n d u c to r s ,  e q u i p m e n t,  an d
r a c e ways ;  a n d  o p ti c al  fber  c ab l e s  fo r  th e  fo l l o wi n g :

( 1 ) P u b l i c  an d  p r i vate  p r e m i s e s ,  i n c l u d i n g  b u i l d i n g s ,  s tr u c ‐
tu r e s ,  m o b i l e  h o m e s ,  r e c r e ati o n al  ve h i c l e s ,  a n d  foating

b u i l d i n g s
( 2 ) Ya r d s ,  l o ts ,  p a r ki n g l o ts ,  c a r n i val s ,  a n d  i n d u s tr i a l  s u b s ta‐

ti o n s
( 3 ) I n s tal l ati o n s  o f c o n d u c to r s  an d  e q u i p m e n t th at c o n n e c t

to  th e  s u p p l y o f e l e c tr i c i ty
( 4 ) I n s tal l ati o n s  u s e d  b y th e  e l e c tr i c  u ti l i ty,  s u c h  as  offce

b u i l d i n g s ,  war e h o u s e s ,  ga r ag e s ,  m a c h i n e  s h o p s ,  an d
r e c r e a ti o n al  b u i l d i n gs ,  th a t ar e  n o t an  i n te g r al  p a r t o f a
ge n e r a ti n g p l an t,  s u b s tati o n ,  o r  c o n tr o l  c e n te r

( 5 ) I n s tal l ati o n s  s u p p l yi n g  s h o r e  p o we r  to  s h i p s  a n d  wa te r ‐
c r a ft i n  m ar i n as  an d  b o atya r d s ,  i n c l u d i n g  m o n i to r i n g o f
l e akag e  c u r r e n t

( 6 ) I n s tal l ati o n s  u s e d  to  e x p o r t e l e c tr i c  p o we r  fr o m  ve h i c l e s
to  p r e m i s e s  wi r i n g o r  fo r  b i d i r e c ti o n a l  c u r r e n t fow

( D )  I n s tal l ati o n s  N o t C o ve re d .  T h i s  Code d o e s  n o t c o ve r  th e
fo l l o wi n g :

( 1 ) I n s tal l ati o n s  i n  s h i p s ,  wate r c r a ft o th e r  th an  foating  b u i l d ‐
i n gs ,  r a i l way r o l l i n g s to c k,  ai r c r aft,  o r  au to m o ti ve  ve h i c l e s
o th e r  th a n  m o b i l e  h o m e s  an d  r e c r e a ti o n a l  ve h i c l e s

I n fo r m a ti o n a l  N o te :  Al th o u g h  th e  s c o p e  o f th i s  Code i n d i c a te s
th at th e  Code d o e s  n o t c o ve r  i n s ta l l a ti o n s  i n  s h i p s ,  p o r ti o n s  o f
th i s  Code a r e  i n c o r p o r a te d  b y r e fe r e n c e  i n to  T i tl e  4 6 ,  C o d e  o f
F e d e r al  Re g u l a ti o n s ,  P a r ts  1 1 0 –1 1 3 .

( 2 ) I n s tal l ati o n s  u n d e r gr o u n d  i n  m i n e s  an d  s e l f- p r o p e l l e d
m o b i l e  s u r fac e  m i n i n g  m a c h i n e r y an d  i ts  a tte n d a n t e l e c ‐

tr i c a l  tr ai l i n g  c a b l e
( 3 ) I n s tal l ati o n s  o f r a i l ways  fo r  ge n e r a ti o n ,  tr a n s fo r m ati o n ,

tr a n s m i s s i o n ,  e n e r gy s to r ag e ,  o r  d i s tr i b u ti o n  o f p o we r
u s e d  e x c l u s i ve l y fo r  o p e r ati o n  o f r o l l i n g s to c k o r  i n s tal l a‐
ti o n s  u s e d  e x c l u s i ve l y fo r  s i gn a l i n g an d  c o m m u n i c a ti o n s
p u r p o s e s

( 4 ) I n s tal l ati o n s  o f c o m m u n i c ati o n s  e q u i p m e n t u n d e r  th e
e x c l u s i ve  c o n tr o l  o f c o m m u n i c a ti o n s  u ti l i ti e s  l o c a te d
o u td o o r s  o r  i n  b u i l d i n g  s p ac e s  u s e d  e x c l u s i ve l y fo r  s u c h

i n s ta l l a ti o n s
( 5 ) I n s tal l ati o n s  u n d e r  th e  e x c l u s i ve  c o n tr o l  o f an  e l e c tr i c

u ti l i ty wh e r e  s u c h  i n s ta l l a ti o n s

a . C o n s i s t o f s e r vi c e  d r o p s  o r  s e r vi c e  l ate r al s ,  a n d  a s s o c i ‐
a te d  m e te r i n g ,  o r

b . Ar e  o n  p r o p e r ty o wn e d  o r  l e as e d  b y th e  e l e c tr i c  u ti l i ty
fo r  th e  p u r p o s e  o f c o m m u n i c a ti o n s ,  m e te r i n g ,  ge n e r ‐

a ti o n ,  c o n tr o l ,  tr a n s fo r m ati o n ,  tr a n s m i s s i o n ,  e n e r g y
s to r ag e ,  o r  d i s tr i b u ti o n  o f e l e c tr i c  e n e r g y,  o r

c . Ar e  l o c ate d  i n  l e g al l y e s ta b l i s h e d  e as e m e n ts  o r r i g h ts -
o f-wa y,  o r

d . Ar e  l o c ate d  b y o th e r  wr i tte n  a gr e e m e n ts  e i th e r  d e s i g‐
n a te d  b y o r  r e c o g n i z e d  b y p u b l i c  s e r vi c e  c o m m i s s i o n s ,
u ti l i ty c o m m i s s i o n s ,  o r  o th e r  r e gu l a to r y a ge n c i e s

h avi n g  j u r i s d i c ti o n  fo r  s u c h  i n s tal l ati o n s .  T h e s e  wr i t‐
te n  ag r e e m e n ts  s h al l  b e  l i m i te d  to  i n s ta l l a ti o n s  fo r  th e
p u r p o s e  o f c o m m u n i c ati o n s ,  m e te r i n g ,  ge n e r a ti o n ,

c o n tr o l ,  tr an s fo r m a ti o n ,  tr a n s m i s s i o n ,  e n e r gy s to r ag e ,
o r  d i s tr i b u ti o n  o f e l e c tr i c  e n e r gy wh e r e  l e ga l l y e s tab ‐
l i s h e d  e a s e m e n ts  o r  r i g h ts - o f-wa y c an n o t b e  o b ta i n e d .

T h e s e  i n s tal l ati o n s  s h al l  b e  l i m i te d  to  fe d e r al  l a n d s ,
N a ti ve  Am e r i c a n  r e s e r vati o n s  th r o u g h  th e  U . S .
D e p ar tm e n t o f th e  I n te r i o r  B u r e au  o f I n d i an  Affai r s ,

m i l i ta r y b as e s ,  l an d s  c o n tr o l l e d  b y p o r t a u th o r i ti e s
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an d  s tate  ag e n c i e s  a n d  d e p ar tm e n ts ,  an d  l a n d s  o wn e d
b y r ai l r o ad s .

I n fo r m ati o n a l  N o te  to  ( 4 )  an d  ( 5 ) :  E x a m p l e s  o f u ti l i ti e s  m ay
i n c l u d e  th o s e  e n ti ti e s  th a t ar e  typ i c a l l y d e s i g n a te d  o r  r e c o g n i z e d
b y g o ve r n m e n ta l  l a w o r  r e g u l ati o n  b y p u b l i c  s e r vi c e / u ti l i ty
c o m m i s s i o n s  a n d  th a t i n s tal l ,  o p e r a te ,  a n d  m a i n ta i n  e l e c tr i c
s u p p l y ( s u c h  as  g e n e r ati o n ,  tr a n s m i s s i o n ,  o r  d i s tr i b u ti o n
s ys te m s )  o r  c o m m u n i c a ti o n s  s ys te m s  ( s u c h  a s  te l e p h o n e ,  C AT V,
I n te r n e t,  s a te l l i te ,  o r  d a ta  s e r vi c e s ) .  U ti l i ti e s  m a y b e  s u b j e c t to
c o m p l i a n c e  wi th  c o d e s  a n d  s ta n d a r d s  c o ve r i n g  th e i r  r e g u l a te d
ac ti vi ti e s  a s  a d o p te d  u n d e r  g o ve r n m e n ta l  l a w o r  r e g u l ati o n .
Ad d i ti o n a l  i n fo r m a ti o n  c a n  b e  fo u n d  th r o u g h  c o n s u l ta ti o n  wi th
th e  ap p r o p r i a te  g o ve r n m e n ta l  b o d i e s ,  s u c h  as  s ta te  r e g u l ato r y
c o m m i s s i o n s ,  th e  F e d e r al  E n e r g y Re g u l a to r y C o m m i s s i o n ,  a n d
th e  F e d e r al  C o m m u n i c ati o n s  C o m m i s s i o n .

Δ ( E )  Re l ati o n  to  O th e r I n te r n ati o n al  S tan d ard s .  T h e  r e q u i r e ‐
m e n ts  i n  th i s  Code ad d r e s s  th e  fu n d am e n tal  p r i n c i p l e s  o f

p r o te c ti o n  fo r  s afe ty c o n tai n e d  i n  S e c ti o n  1 3 1  o f I n te r n a ti o n al
E l e c tr o te c h n i c a l  C o m m i s s i o n  S ta n d a r d  6 0 3 6 4 -1 ,  Low-voltage

Electrical Installations – Part 1 : Fundamental Principles,  Assessment
of General Characteristics,  Defnitions.

I n fo r m a ti o n a l  N o te :  S e e  I E C  6 0 3 6 4 - 1 ,  Low-voltage Electrical Instal‐
lations – Part 1 : Fundamental Principles,  Assessment of General Char‐
acteristics,  Defnitions,  S e c ti o n  1 3 1 ,  fo r  fu n d am e n ta l  p r i n c i p l e s  o f
p r o te c ti o n  fo r  s a fe ty th a t e n c o m p a s s  p r o te c ti o n  a g a i n s t e l e c tr i c
s h o c k,  p r o te c ti o n  a g a i n s t th e r m al  e ffe c ts ,  p r o te c ti o n  a g a i n s t

o ve r c u r r e n t,  p r o te c ti o n  ag ai n s t fa u l t c u r r e n ts ,  a n d  p r o te c ti o n
a g a i n s t o ve r vo l ta g e .  Al l  o f th e s e  p o te n ti a l  h a z a r d s  a r e  a d d r e s s e d
b y th e  r e q u i r e m e n ts  i n  th i s  Code.

( F)  S p e c i al  P e r m i s s i o n .  T h e  au th o r i ty h a vi n g j u r i s d i c ti o n  fo r
e n fo r c i n g  th i s  Code m ay g r an t e x c e p ti o n  fo r  th e  i n s ta l l ati o n  o f
c o n d u c to r s  a n d  e q u i p m e n t th a t ar e  n o t u n d e r  th e  e x c l u s i ve
c o n tr o l  o f th e  e l e c tr i c  u ti l i ti e s  an d  ar e  u s e d  to  c o n n e c t th e  e l e c ‐
tr i c  u ti l i ty s u p p l y s ys te m  to  th e  s e r vi c e  c o n d u c to r s  o f th e  p r e m ‐
i s e s  s e r ve d ,  p r o vi d e d  s u c h  i n s tal l ati o n s  ar e  o u ts i d e  a b u i l d i n g  o r
s tr u c tu r e ,  o r  te r m i n ate  i n s i d e  at a r e ad i l y ac c e s s i b l e  l o c a ti o n
n e ar e s t th e  p o i n t o f e n tr a n c e  o f th e  s e r vi c e  c o n d u c to r s .

9 0 . 3  C o d e  Ar ran ge m e n t.  T h i s  Code i s  d i vi d e d  i n to  th e  i n tr o ‐
d u c ti o n  an d  n i n e  c h a p te r s ,  as  s h o wn  i n  F i g u r e  9 0 . 3 .  C h ap te r s  1 ,
2 ,  3 ,  an d  4  ap p l y ge n e r a l l y.  C h ap te r s  5 ,  6 ,  a n d  7  ap p l y to  s p e c i al
o c c u p an c i e s ,  s p e c i a l  e q u i p m e n t,  o r  o th e r  s p e c i al  c o n d i ti o n s
an d  m a y s u p p l e m e n t o r  m o d i fy th e  r e q u i r e m e n ts  i n  C h ap te r s  1
th r o u g h  7 .

C h ap te r  8  c o ve r s  c o m m u n i c a ti o n s  s ys te m s  an d  i s  n o t s u b j e c t
to  th e  r e q u i r e m e n ts  o f C h ap te r s  1  th r o u gh  7  e x c e p t wh e r e  th e
r e q u i r e m e n ts  a r e  specifcally r e fe r e n c e d  i n  C h a p te r  8 .

C h ap te r  9  c o n s i s ts  o f tab l e s  th at ar e  ap p l i c ab l e  as  r e fe r e n c e d .

I n fo r m a ti ve  an n e x e s  ar e  n o t p ar t o f th e  r e q u i r e m e n ts  o f th i s
Code b u t a r e  i n c l u d e d  fo r  i n fo r m ati o n al  p u r p o s e s  o n l y.

Δ 9 0 . 4  E n fo rc e m e n t.

N ( A)  Ap p l i c ati o n .  T h i s  Code i s  i n te n d e d  to  b e  s u i tab l e  fo r
m a n d a to r y ap p l i c a ti o n  b y go ve r n m e n ta l  b o d i e s  th at e x e r c i s e
l e ga l  j u r i s d i c ti o n  o ve r  e l e c tr i c al  i n s tal l ati o n s ,  i n c l u d i n g s i gn a l ‐
i n g an d  c o m m u n i c ati o n s  s ys te m s ,  an d  fo r  u s e  b y i n s u r a n c e
i n s p e c to r s .

N ( B )  I n te rp re tati o n s .  T h e  au th o r i ty h a vi n g j u r i s d i c ti o n  fo r
e n fo r c e m e n t o f th e  C o d e  h as  th e  r e s p o n s i b i l i ty fo r  m a ki n g
i n te r p r e ta ti o n s  o f th e  r u l e s ,  fo r  d e c i d i n g  o n  th e  a p p r o val  o f
e q u i p m e n t a n d  m ate r i a l s ,  an d  fo r  gr a n ti n g th e  s p e c i al  p e r m i s ‐
s i o n  c o n te m p l ate d  i n  a  n u m b e r  o f th e  r u l e s .

N ( C )  Specifc  Re q u i re m e n ts  an d  Al te r n ati ve  M e th o d s .  B y
s p e c i al  p e r m i s s i o n ,  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  m ay wai ve
specifc  r e q u i r e m e n ts  i n  th i s  Code o r  p e r m i t al te r n ati ve  m e th ‐
o d s  wh e r e  i t i s  a s s u r e d  th at e q u i val e n t o b j e c ti ve s  c an  b e

a c h i e ve d  b y e s ta b l i s h i n g an d  m a i n tai n i n g  e ffe c ti ve  s afe ty.

N ( D )  N e w P ro d u c ts ,  C o n s tr u c ti o n s ,  o r M ate ri al s .  T h i s  Code m a y
r e q u i r e  n e w p r o d u c ts ,  c o n s tr u c ti o n s ,  o r  m ate r i a l s  th at m ay n o t
ye t b e  avai l ab l e  a t th e  ti m e  th e  Code i s  ad o p te d .  I n  s u c h  e ve n t,

th e  a u th o r i ty h avi n g  j u r i s d i c ti o n  m ay p e r m i t th e  u s e  o f th e
p r o d u c ts ,  c o n s tr u c ti o n s ,  o r  m a te r i al s  th a t c o m p l y wi th  th e  m o s t
r e c e n t p r e vi o u s  e d i ti o n  o f th i s  Code a d o p te d  b y th e  j u r i s d i c ti o n .

I n fo r m a ti o n a l  N o te :  S e e  I n fo r m a ti ve  An n e x  H ,  Ad m i n i s tr a ti o n
a n d  E n fo r c e m e n t,  fo r  a  m o d e l  o f g u i d e l i n e s  th a t c a n  b e  u s e d  to

c r e a te  a n  e l e c tr i c a l  i n s p e c ti o n  a n d  e n fo r c e m e n t p r o g r a m  a n d  to
a d o p t NFPA 70,  National Electrical Code.

9 0 . 5  M an d ato r y Ru l e s ,  P e r m i s s i ve  Ru l e s ,  an d  E x p l an ato r y
M ate ri al .

( A)  M an d ato r y Ru l e s .  M an d ato r y r u l e s  o f th i s  Code ar e  th o s e
th a t i d e n ti fy ac ti o n s  th a t ar e  specifcally r e q u i r e d  o r  p r o h i b i te d
an d  a r e  c h a r ac te r i z e d  b y th e  u s e  o f th e  te r m s  shall o r  shall not.

( B )  P e r m i s s i ve  Ru l e s .  P e r m i s s i ve  r u l e s  o f th i s  Code ar e  th o s e
th at i d e n ti fy ac ti o n s  th at a r e  al l o we d  b u t n o t r e q u i r e d ,  ar e
n o r m a l l y u s e d  to  d e s c r i b e  o p ti o n s  o r  al te r n ati ve  m e th o d s ,  an d
ar e  c h a r ac te r i z e d  b y th e  u s e  o f th e  te r m s  shall be permitted o r
shall not be required.

( C )  E x p l an ato r y M ate ri al .  E x p l an ato r y m a te r i al ,  s u c h  as  r e fe r ‐
e n c e s  to  o th e r  s tan d ar d s ,  r e fe r e n c e s  to  r e l a te d  s e c ti o n s  o f th i s
Code,  o r  i n fo r m a ti o n  r e l ate d  to  a Code r u l e ,  i s  i n c l u d e d  i n  th i s
Code i n  th e  fo r m  o f i n fo r m ati o n al  n o te s  o r  a n  i n fo r m a ti ve

an n e x .  U n l e s s  th e  s tan d ar d  r e fe r e n c e  i n c l u d e s  a  d ate ,  th e  r e fe r ‐
e n c e  i s  to  b e  c o n s i d e r e d  a s  th e  l a te s t e d i ti o n  o f th e  s tan d ar d .
S u c h  n o te s  ar e  i n fo r m ati o n al  o n l y an d  a r e  n o t e n fo r c e ab l e  a s
r e q u i r e m e n ts  o f th i s  Code.

C h a p t e r  1  — G e n e ra l

C h a p t e r  2  — W i r i n g  a n d  P r o t e c t i o n

C h a p t e r  3  — W i r i n g  M e t h o d s  a n d  M a t e r i a l s

C h a p t e r  4  — E q u i p m e n t  fo r  G e n e ra l  U s e

A p p l i e s  g e n e ra l l y
t o  a l l  e l e c t r i c a l

i n s t a l l a t i o n s

C h a p t e r  5  — S p e c i a l  O c c u p a n c i e s

C h a p t e r  6  — S p e c i a l  E q u i p m e n t

C h a p t e r  7  — S p e c i a l  C o n d i t i o n s

S u p p l e m e n t s  o r  m o d i f i e s
C h a p t e rs  1  t h r o u g h  7

C h a p t e r 9  — Ta b l e s

C h a p t e r 8  — C o m m u n i c a t i o n s  S y s t e m s

I n fo r m a t i o n a l  o n l y ;  
n o t  m a n d a t o r y

A p p l i c a b l e  a s  re fe re n c e d

C h a p t e r 8  i s  n o t  s u b j e c t  
t o  t h e  re q u i re m e n t s  o f  
C h a p t e rs  1  t h ro u g h  7  e x c e p t  
w h e re  t h e  re q u i re m e n t s  a re  
s p e c i f i c a l l y  re fe re n c e d  i n  
C h a p t e r 8 .

I n fo r m a t i ve  A n n e x  A  t h r o u g h  
I n fo r m a t i ve  A n n e x  K

Δ FI G U RE  9 0 . 3   C o d e  Ar ran ge m e n t.
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ART I C L E  9 0  — I N T RO D U C T I O N 9 0 . 9

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –2 5

B r ac ke ts  c o n ta i n i n g  s e c ti o n  r e fe r e n c e s  to  an o th e r  N F PA
d o c u m e n t ar e  fo r  i n fo r m a ti o n al  p u r p o s e s  o n l y an d  ar e  p r o vi ‐
d e d  a s  a g u i d e  to  i n d i c ate  th e  s o u r c e  o f th e  e x tr a c te d  te x t.

T h e s e  b r ac ke te d  r e fe r e n c e s  i m m e d i ate l y fo l l o w th e  e x tr a c te d
te x t.

I n fo r m a ti o n a l  N o te :  T h e  fo r m at a n d  l a n g u a g e  u s e d  i n  th i s  Code
fo l l o ws  g u i d e l i n e s  e s ta b l i s h e d  b y N F PA a n d  p u b l i s h e d  i n  th e
NEC Style Manual.  C o p i e s  o f th i s  m a n u a l  c a n  b e  o b ta i n e d  fr o m
N F PA.

( D )  I n fo r m ati ve  An n e x e s .  N o n m an d a to r y i n fo r m a ti o n  r e l a ti ve
to  th e  u s e  o f th e  NEC i s  p r o vi d e d  i n  i n fo r m a ti ve  a n n e x e s .  I n fo r ‐

m a ti ve  a n n e x e s  a r e  n o t p ar t o f th e  e n fo r c e a b l e  r e q u i r e m e n ts  o f
th e  NEC,  b u t ar e  i n c l u d e d  fo r  i n fo r m a ti o n  p u r p o s e s  o n l y.

9 0 . 6  Fo r m al  I n te rp re tati o n s .  To  p r o m o te  u n i fo r m i ty o f i n te r ‐
p r e ta ti o n  an d  ap p l i c ati o n  o f th i s  Code,  fo r m a l  i n te r p r e ta ti o n
p r o c e d u r e s  h a ve  b e e n  e s tab l i s h e d  an d  ar e  fo u n d  i n  th e  Regula‐

tions Governing the Development of NFPA Standards.

Δ 9 0 . 7  E x am i n ati o n  o f E q ui p m e n t fo r S afe ty.  F o r  specifc  i te m s
o f e q u i p m e n t an d  m ate r i a l s  r e fe r r e d  to  i n  th i s  Code,  e x a m i n a‐
ti o n s  fo r  s a fe ty m ad e  u n d e r  s tan d ar d  c o n d i ti o n s  p r o vi d e  a b as i s

fo r  ap p r o val  wh e r e  th e  r e c o r d  i s  m a d e  g e n e r al l y avai l ab l e
th r o u g h  p r o m u l g ati o n  b y o r g a n i z ati o n s  p r o p e r l y e q u i p p e d  an d
qualifed  fo r  e x p e r i m e n ta l  te s ti n g ,  i n s p e c ti o n s  o f th e  r u n  o f

go o d s  a t fa c to r i e s ,  an d  s e r vi c e -val u e  d e te r m i n ati o n  th r o u g h
feld  i n s p e c ti o n s .  T h i s  avo i d s  th e  n e c e s s i ty fo r  r e p e ti ti o n  o f

e x am i n ati o n s  b y d i ffe r e n t e x a m i n e r s ,  fr e q u e n tl y wi th  i n a d e ‐
q u ate  fa c i l i ti e s  fo r  s u c h  wo r k,  an d  th e  c o n fu s i o n  th a t wo u l d
r e s u l t fr o m  conficting  r e p o r ts  o n  th e  s u i tab i l i ty o f d e vi c e s  an d

m a te r i al s  e x am i n e d  fo r  a gi ve n  p u r p o s e .

I t i s  th e  i n te n t o f th i s  Code th at fa c to r y-i n s ta l l e d  i n te r n al
wi r i n g o r  th e  c o n s tr u c ti o n  o f e q u i p m e n t n e e d  n o t b e  i n s p e c te d

a t th e  ti m e  o f i n s ta l l a ti o n  o f th e  e q u i p m e n t,  e x c e p t to  d e te c t
a l te r ati o n s  o r  d am ag e ,  i f th e  e q u i p m e n t h as  b e e n  l i s te d  b y a
qualifed  e l e c tr i c al  te s ti n g  l ab o r ato r y th at i s  r e c o g n i z e d  a s

h a vi n g th e  fac i l i ti e s  d e s c r i b e d  i n  th e  p r e c e d i n g  p a r ag r ap h  an d
th at r e q u i r e s  s u i tab i l i ty fo r  i n s tal l ati o n  i n  ac c o r d an c e  wi th  th i s

Code.  S u i tab i l i ty s h a l l  b e  d e te r m i n e d  b y ap p l i c ati o n  o f r e q u i r e ‐
m e n ts  th at ar e  c o m p ati b l e  wi th  th i s  Code.

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  1 1 0 . 3  fo r  g u i d a n c e  o n  s a fe ty
e x am i n a ti o n s .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  Ar ti c l e  1 0 0  fo r  defnitions  o f
Listed a n d  Reconditioned.

I n fo r m a ti o n a l  N o te  N o .  3 :  S e e  I n fo r m a ti ve  An n e x  A fo r  a  l i s t o f
p r o d u c t s a fe ty s ta n d a r d s  th a t a r e  c o m p a ti b l e  wi th  th i s  Code.

9 0 . 8  Wi ri n g P l an n i n g.

( A)  Fu tu re  E x p an s i o n  an d  C o n ve n i e n c e .  P l an s  an d  specifca‐
tions  th at p r o vi d e  a m p l e  s p ac e  i n  r a c e ways ,  s p ar e  r a c e ways ,  an d
ad d i ti o n al  s p ac e s  a l l o w fo r  fu tu r e  i n c r e as e s  i n  e l e c tr i c  p o we r
an d  c o m m u n i c a ti o n s  c i r c u i ts .  D i s tr i b u ti o n  c e n te r s  l o c ate d  i n
r e ad i l y ac c e s s i b l e  l o c a ti o n s  p r o vi d e  c o n ve n i e n c e  an d  s afe ty o f
o p e r ati o n .

( B )  N u m b e r o f C i rc u i ts  i n  E n c l o s ure s .  I t i s  e l s e wh e r e  p r o vi d e d
i n  th i s  Code th at th e  n u m b e r  o f c i r c u i ts  confned  i n  a s i n gl e
e n c l o s u r e  b e  var yi n g l y r e s tr i c te d .  L i m i ti n g  th e  n u m b e r  o f

c i r c u i ts  i n  a s i n gl e  e n c l o s u r e  m i n i m i z e s  th e  e ffe c ts  fr o m  a s h o r t
c i r c u i t o r  g r o u n d  fau l t.

9 0 . 9  U n i ts  o f M e as u re m e n t.

( A)  M e as u re m e n t S ys te m  o f P re fe re n c e .  F o r  th e  p u r p o s e  o f
th i s  Code,  m e tr i c  u n i ts  o f m e a s u r e m e n t ar e  i n  a c c o r d a n c e  wi th

th e  m o d e r n i z e d  m e tr i c  s ys te m  kn o wn  as  th e  I n te r n a ti o n al
S ys te m  o f U n i ts  ( S I ) .

( B )  D u al  S ys te m  o f U n i ts .  S I  u n i ts  s h al l  ap p e ar  frst,  a n d  i n c h -
p o u n d  u n i ts  s h al l  i m m e d i a te l y fo l l o w i n  p ar e n th e s e s .  C o n ve r ‐

s i o n  fr o m  i n c h -p o u n d  u n i ts  to  S I  u n i ts  s h al l  b e  b a s e d  o n  h ar d
c o n ve r s i o n  e x c e p t as  p r o vi d e d  i n  9 0 . 9 ( C ) .

Exception: The tables located in Informative Annex C shall be permitted
to list the trade sizes before SI units.

( C )  P e r m i tte d  U s e s  o f S o ft C o n ve rs i o n .  T h e  c as e s  gi ve n  i n
9 0 . 9 ( C ) ( 1 )  th r o u g h  ( C ) ( 4 )  s h al l  n o t b e  r e q u i r e d  to  u s e  h ar d

c o n ve r s i o n  a n d  s h al l  b e  p e r m i tte d  to  u s e  s o ft c o n ve r s i o n .

( 1 )  Trad e  S i z e s .  Wh e r e  th e  a c tu al  m e a s u r e d  s i z e  o f a  p r o d u c t
i s  n o t th e  s am e  a s  th e  n o m i n al  s i z e ,  tr ad e  s i z e  d e s i g n ato r s  s h a l l
b e  u s e d  r ath e r  th an  d i m e n s i o n s .  Tr ad e  p r a c ti c e s  s h a l l  b e

fo l l o we d  i n  al l  c as e s .

( 2 )  E x trac te d  M ate ri al .  Wh e r e  m ate r i al  i s  e x tr a c te d  fr o m
an o th e r  s tan d ar d ,  th e  c o n te x t o f th e  o r i g i n a l  m a te r i al  s h al l  n o t
b e  c o m p r o m i s e d  o r  vi o l a te d .  An y e d i ti n g  o f th e  e x tr a c te d  te x t

s h a l l  b e  confned  to  m aki n g  th e  s tyl e  c o n s i s te n t wi th  th at o f th e
NEC.

( 3 )  I n d us tr y P rac ti c e .  Wh e r e  i n d u s tr y p r a c ti c e  i s  to  e x p r e s s
u n i ts  i n  i n c h -p o u n d  u n i ts ,  th e  i n c l u s i o n  o f S I  u n i ts  s h al l  n o t b e

r e q u i r e d .

( 4 )  S afe ty.  Wh e r e  a n e g ati ve  i m p ac t o n  s afe ty wo u l d  r e s u l t,
s o ft c o n ve r s i o n  s h al l  b e  u s e d .

( D )  C o m p l i an c e .  C o n ve r s i o n  fr o m  i n c h -p o u n d  u n i ts  to  S I
u n i ts  s h al l  b e  p e r m i tte d  to  b e  an  a p p r o x i m a te  c o n ve r s i o n .

C o m p l i an c e  wi th  th e  n u m b e r s  s h o wn  i n  e i th e r  th e  S I  s ys te m  o r
th e  i n c h -p o u n d  s ys te m  s h al l  c o n s ti tu te  c o m p l i an c e  wi th  th i s
Code.

I n fo r m a ti o n a l  N o te  N o .  1 :  H a r d  c o n ve r s i o n  i s  c o n s i d e r e d  a
c h a n g e  i n  d i m e n s i o n s  o r  p r o p e r ti e s  o f a n  i te m  i n to  n e w s i z e s
th at m i g h t o r  m i g h t n o t b e  i n te r c h a n g e a b l e  wi th  th e  s i z e s  u s e d
i n  th e  o r i g i n a l  m e a s u r e m e n t.  S o ft c o n ve r s i o n  i s  c o n s i d e r e d  a
d i r e c t m ath e m a ti c al  c o n ve r s i o n  a n d  i n vo l ve s  a  c h a n g e  i n  th e
d e s c r i p ti o n  o f a n  e x i s ti n g  m e as u r e m e n t b u t n o t i n  th e  a c tu a l
d i m e n s i o n .

I n fo r m a ti o n a l  N o te  N o .  2 :  S I  c o n ve r s i o n s  ar e  b a s e d  o n  I E E E /
AS T M  S I  1 0 - 1 9 9 7 ,  Standard for the Use of the International System of

Units (SI): The Modern Metric System.
•
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ART I C L E  1 0 0  — D E F I N I T I O N SC H AP T E R 1

7 0 –2 6 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

C h ap te r 1    G e n e ral

Δ

ART I C L E  1 0 0
Defnitions

N   S c o p e .  T h i s  ar ti c l e  c o n ta i n s  o n l y th o s e  defnitions  e s s e n ti al  to
th e  a p p l i c a ti o n  o f th i s  Code.  I t i s  n o t i n te n d e d  to  i n c l u d e
c o m m o n l y defned  ge n e r a l  te r m s  o r  c o m m o n l y defned  te c h n i ‐

c a l  te r m s  fr o m  r e l ate d  c o d e s  an d  s tan d a r d s .  An  a r ti c l e  n u m b e r
i n  p a r e n th e s e s  fo l l o wi n g  th e  defnition  i n d i c a te s  th a t th e  def‐
nition  o n l y a p p l i e s  to  th a t a r ti c l e .

I n fo r m ati o n a l  N o te :  A defnition  th at i s  fo l l o we d  b y a  r e fe r e n c e
i n  b r a c ke ts  h a s  b e e n  e x tr a c te d  fr o m  o n e  o f th e  fo l l o wi n g  s tan d ‐
ar d s .  O n l y e d i to r i a l  c h a n g e s  we r e  m a d e  to  th e  e x tr ac te d  te x t to
m a ke  i t c o n s i s te n t wi th  th i s  Code.

( 1 ) N F PA 3 0 A- 2 0 2 1 ,  Code for Motor Fuel Dispensing Facilities
and Repair Garages

( 2 ) N F PA 3 3 -2 0 2 1 ,  Standard for Spray Application Using Flam‐
mable or Combustible Materials

( 3 ) N F PA 7 5 - 2 0 2 0 ,  Standard for the Fire Protection of Information
Technology Equipment

( 4 ) N F PA 7 9 -2 0 2 1 ,  Electrical Standard for Industrial Machinery
( 5 ) N F PA 9 9 -2 0 2 1 ,  Health Care Facilities Code

( 6 ) N F PA 1 01 ® -2 0 2 2 ,  Life Safety Code®

( 7 ) N F PA 1 1 0 - 2 0 1 9 ,  Standard for Emergency and Standby Power
Systems

( 8 ) N F PA 3 0 3 - 2 0 2 1 ,  Fire Protection Standard for Marinas and
Boatyards

( 9 ) N F PA 3 0 7 -2 0 2 1 ,  Standard for the Construction and Fire
Protection of Marine Terminals,  Piers,  and Wharves

( 1 0 ) N F PA 4 9 9 -2 0 2 1 ,  Recommended Practice for the Classifcation
of Combustible Dusts and of Hazardous (Classifed) Locations

for Electrical Installations in Chemical Process Areas
( 1 1 ) N F PA 5 0 1 -2 0 2 2 ,  Standard on Manufactured Housing

( 1 2 ) N F PA 7 9 0 -2 0 2 1 ,  Standard for Competency of Third-Party Field
Evaluation Bodies

( 1 3 ) N F PA 1 1 9 2 -2 0 2 1 ,  Standard on Recreational Vehicles

Ac c e s s i b l e  ( as  ap p l i e d  to  e q u i p m e n t) .   C ap ab l e  o f b e i n g
r e ac h e d  fo r  o p e r a ti o n ,  r e n e wa l ,  an d  i n s p e c ti o n .  ( C M P -1 )

Ac c e s s i b l e  ( as  ap p l i e d  to  wi ri n g m e th o d s ) .   C a p ab l e  o f b e i n g
r e m o ve d  o r  e x p o s e d  wi th o u t d am ag i n g  th e  b u i l d i n g  s tr u c tu r e

o r  fnish  o r  n o t p e r m an e n tl y c l o s e d  i n  o r  b l o c ke d  b y th e  s tr u c ‐
tu r e ,  o th e r  e l e c tr i c a l  e q u i p m e n t,  o th e r  b u i l d i n g  s ys te m s ,  o r
fnish  o f th e  b u i l d i n g.  ( C M P - 1 )

Ac c e s s i b l e ,  Re ad i l y ( Re ad i l y Ac c e s s i b l e ) .   C ap ab l e  o f b e i n g
r e a c h e d  q u i c kl y fo r  o p e r a ti o n ,  r e n e wa l ,  o r  i n s p e c ti o n s  wi th o u t

r e q u i r i n g th o s e  to  wh o m  r e a d y ac c e s s  i s  r e q u i s i te  to  take
ac ti o n s  s u c h  as  to  u s e  to o l s  ( o th e r  th an  ke ys ) ,  to  c l i m b  o ve r  o r

u n d e r,  to  r e m o ve  o b s tac l e s ,  o r  to  r e s o r t to  p o r tab l e  l ad d e r s ,
an d  s o  fo r th .  ( C M P -1 )

I n fo r m ati o n a l  N o te :  U s e  o f ke ys  i s  a  c o m m o n  p r a c ti c e  u n d e r
c o n tr o l l e d  o r  s u p e r vi s e d  c o n d i ti o n s  a n d  a  c o m m o n  a l te r n ati ve
to  th e  r e ad y a c c e s s  r e q u i r e m e n ts  u n d e r  s u c h  s u p e r vi s e d  c o n d i ‐
ti o n s  a s  p r o vi d e d  e l s e wh e r e  i n  th e  NEC.

N Ad ap te r.   A d e vi c e  u s e d  to  a d ap t a  c i r c u i t fr o m  o n e  confgura‐
tion  o f an  atta c h m e n t p l u g o r  r e c e p tac l e  to  an o th e r  confgura‐
tion  wi th  th e  s a m e  c u r r e n t r ati n g .  ( 5 2 0 )  ( C M P -1 5 )

Ad j u s tab l e  S p e e d  D ri ve .   P o we r  c o n ve r s i o n  e q u i p m e n t th a t
p r o vi d e s  a m e a n s  o f a d j u s ti n g  th e  s p e e d  o f a n  e l e c tr i c  m o to r.

( C M P -1 1 )

I n fo r m ati o n a l  N o te :  A va r i ab l e  fr e q u e n c y d r i ve  i s  o n e  typ e  o f
e l e c tr o n i c  a d j u s tab l e  s p e e d  d r i ve  th a t c o n tr o l s  th e  r o tati o n a l
s p e e d  o f a n  ac  e l e c tr i c  m o to r  b y c o n tr o l l i n g  th e  fr e q u e n c y a n d
vo l ta g e  o f th e  e l e c tr i c a l  p o we r  s u p p l i e d  to  th e  m o to r.

Ad j us tab l e  S p e e d  D ri ve  S ys te m .   A c o m b i n a ti o n  o f a n  ad j u s ta‐
b l e  s p e e d  d r i ve ,  i ts  a s s o c i a te d  m o to r ( s ) ,  a n d  a u x i l i ar y e q u i p ‐
m e n t.  ( C M P -1 1 )

Ai rc raft P ai n ti n g H an gar.   An  a i r c r aft h an g ar  c o n s tr u c te d  fo r
th e  e x p r e s s  p u r p o s e  o f s p r a yi n g,  c o ati n g,  an d / o r  d i p p i n g  ap p l i ‐
c a ti o n s  an d  p r o vi d e d  wi th  d e d i c ate d  ve n ti l ati o n  s u p p l y an d
e x h au s t.  ( C M P -1 4 )

N Al te r n ate  P o we r S o urc e .   O n e  o r  m o r e  ge n e r a to r  s e ts ,  o r
b a tte r y s ys te m s  wh e r e  p e r m i tte d ,  i n te n d e d  to  p r o vi d e  p o we r
d u r i n g th e  i n te r r u p ti o n  o f th e  n o r m a l  e l e c tr i c al  s e r vi c e ;  o r  th e
p u b l i c  u ti l i ty e l e c tr i c al  s e r vi c e  i n te n d e d  to  p r o vi d e  p o we r
d u r i n g i n te r r u p ti o n  o f s e r vi c e  n o r m al l y p r o vi d e d  b y th e  ge n e r ‐
ati n g  fac i l i ti e s  o n  th e  p r e m i s e s .  [ 9 9 : 3 . 3 . 4 ]  ( 5 1 7 )  ( C M P - 1 5 )

N Am b u l ato r y H e al th  C are  O c c u p an c y.   An  o c c u p an c y u s e d  to
p r o vi d e  s e r vi c e s  o r  tr e a tm e n t s i m u l ta n e o u s l y to  fo u r  o r  m o r e
p ati e n ts  th a t p r o vi d e s ,  o n  a n  o u tp ati e n t b as i s ,  o n e  o r  m o r e  o f
th e  fo l l o wi n g:

( 1 ) Tr e a tm e n t fo r  p a ti e n ts  th a t r e n d e r s  th e  p a ti e n ts  i n c a p a‐
b l e  o f ta ki n g ac ti o n  fo r  s e l f- p r e s e r vati o n  u n d e r  e m e r ‐
g e n c y c o n d i ti o n s  wi th o u t th e  a s s i s tan c e  o f o th e r s .

( 2 ) An e s th e s i a th a t r e n d e r s  th e  p a ti e n ts  i n c ap ab l e  o f ta ki n g
ac ti o n  fo r  s e l f-p r e s e r va ti o n  u n d e r  e m e r g e n c y c o n d i ti o n s
wi th o u t th e  as s i s tan c e  o f o th e r s .

( 3 ) Tr e a tm e n t fo r  p a ti e n ts  wh o ,  d u e  to  th e  n atu r e  o f th e i r
i n j u r y o r  i l l n e s s ,  ar e  i n c ap a b l e  o f taki n g  ac ti o n  fo r  s e l f-

p r e s e r vati o n  u n d e r  e m e r ge n c y c o n d i ti o n s  wi th o u t th e
a s s i s ta n c e  o f o th e r s .

[101: 3 . 3 . 1 9 8 . 1 ]  ( 5 1 7 )  ( C M P - 1 5 )

Am p ac i ty.   T h e  m ax i m u m  c u r r e n t,  i n  am p e r e s ,  th at a c o n d u c ‐
to r  c an  c a r r y c o n ti n u o u s l y u n d e r  th e  c o n d i ti o n s  o f u s e  wi th o u t
e x c e e d i n g i ts  te m p e r atu r e  r ati n g .  ( C M P -6 )

N Amplifer ( Au d i o  Amplifer)  (Pre-Amplifer) .   E l e c tr o n i c  e q u i p ‐
m e n t th a t i n c r e a s e s  th e  c u r r e n t o r  vo l ta ge ,  o r  b o th ,  o f an  au d i o
s i gn a l  i n te n d e d  fo r  u s e  b y a n o th e r  p i e c e  o f au d i o  e q u i p m e n t.
Amplifer  i s  th e  te r m  u s e d  to  d e n o te  an  au d i o  amplifer.  ( 6 4 0 )
( C M P -1 2 )

Ap p l i an c e .   U ti l i z a ti o n  e q u i p m e n t,  g e n e r al l y o th e r  th an  i n d u s ‐
tr i a l ,  th at i s  fas te n e d  i n  p l ac e ,  s tati o n ar y,  o r  p o r ta b l e ;  i s
n o r m a l l y b u i l t i n  a  s tan d ar d i z e d  s i z e  o r  typ e ;  an d  i s  i n s ta l l e d  o r
c o n n e c te d  as  a  u n i t to  p e r fo r m  o n e  o r  m o r e  fu n c ti o n s  s u c h  a s
c l o th e s  was h i n g ,  a i r-c o n d i ti o n i n g,  fo o d  m i x i n g ,  d e e p  fr yi n g ,
an d  s o  fo r th .  ( C M P -1 7 )

N Ap p l i c ato r.   T h e  d e vi c e  u s e d  to  tr an s fe r  e n e r g y b e twe e n  th e
o u tp u t c i r c u i t a n d  th e  o b j e c t o r  m as s  to  b e  h e ate d .  ( 6 6 5 )
( C M P -1 2 )

Ap p ro ve d .   Ac c e p ta b l e  to  th e  a u th o r i ty h avi n g  j u r i s d i c ti o n .
( C M P -1 )
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –2 7

Arc - Fau l t C i rc u i t I n te r r u p te r ( AFC I ) .   A d e vi c e  i n te n d e d  to
p r o vi d e  p r o te c ti o n  fr o m  th e  e ffe c ts  o f ar c  fa u l ts  b y r e c o g n i z i n g

c h a r ac te r i s ti c s  u n i q u e  to  a r c i n g  a n d  b y fu n c ti o n i n g to  d e -
e n e r gi z e  th e  c i r c u i t wh e n  an  ar c  fa u l t i s  d e te c te d .  ( C M P -2 )

N Ar ray.   A m e c h a n i c al l y an d  e l e c tr i c al l y i n te gr a te d  g r o u p i n g o f
m o d u l e s  wi th  s u p p o r t s tr u c tu r e ,  i n c l u d i n g  an y a ttac h e d  s ys te m

c o m p o n e n ts  s u c h  as  i n ve r te r ( s )  o r  d c -to -d c  c o n ve r te r ( s )  an d
atta c h e d  as s o c i ate d  wi r i n g.  ( 6 9 0 )  ( C M P - 4 )

As kare l .   A g e n e r i c  te r m  fo r  a  g r o u p  o f nonfammable  s yn th e ti c
c h l o r i n ate d  h yd r o c a r b o n s  u s e d  as  e l e c tr i c a l  i n s u l a ti n g m e d i a .
( C M P -9 )

I n fo r m a ti o n a l  N o te :  As ka r e l s  o f va r i o u s  c o m p o s i ti o n a l  typ e s  ar e
u s e d .  U n d e r  a r c i n g  c o n d i ti o n s ,  th e  g a s e s  p r o d u c e d ,  wh i l e
c o n s i s ti n g  p r e d o m i n a n tl y o f n o n c o m b u s ti b l e  h yd r o g e n  c h l o r ‐
i d e ,  c a n  i n c l u d e  var yi n g  a m o u n ts  o f c o m b u s ti b l e  g as e s ,  d e p e n d ‐
i n g  o n  th e  a s k ar e l  typ e .

Δ As s o c i ate d  Ap p aratus .   Ap p ar atu s  i n  wh i c h  th e  c i r c u i ts  a r e  n o t
n e c e s s ar i l y i n tr i n s i c al l y s a fe  th e m s e l ve s  b u t th at a ffe c ts  th e

e n e r g y i n  th e  i n tr i n s i c a l l y s a fe  c i r c u i ts  an d  i s  r e l i e d  o n  to  m a i n ‐
tai n  i n tr i n s i c  s afe ty.  S u c h  ap p ar a tu s  i s  o n e  o f th e  fo l l o wi n g :

( 1 ) E l e c tr i c al  ap p ar a tu s  th at h as  an  al te r n a ti ve  typ e  o f p r o te c ‐
ti o n  fo r  u s e  i n  th e  ap p r o p r i a te  h a z a r d o u s  (classifed)

l o c ati o n
( 2 ) E l e c tr i c a l  ap p a r atu s  n o t s o  p r o te c te d  th a t s h al l  n o t b e

u s e d  wi th i n  a  h az ar d o u s  (classifed)  l o c a ti o n
( C M P -1 4 )

I n fo r m a ti o n a l  N o te  N o .  1 :  As s o c i a te d  a p p a r a tu s  h a s  identifed
i n tr i n s i c a l l y s a fe  c o n n e c ti o n s  fo r  i n tr i n s i c a l l y s afe  a p p a r atu s  a n d
a l s o  m i g h t h a ve  c o n n e c ti o n s  fo r  n o n i n tr i n s i c a l l y s a fe  a p p a r a tu s .

I n fo r m a ti o n a l  N o te  N o .  2 :  An  e x a m p l e  o f a s s o c i a te d  a p p a r a tu s  i s
a n  i n tr i n s i c  s afe ty b a r r i e r,  wh i c h  i s  a  n e two r k  d e s i g n e d  to  l i m i t
th e  e n e r g y ( vo l ta g e  an d  c u r r e n t)  a va i l a b l e  to  th e  p r o te c te d
c i r c u i t i n  th e  h a z a r d o u s  (classifed)  l o c ati o n  u n d e r  specifed
fau l t c o n d i ti o n s .

I n fo r m a ti o n a l  N o te  N o .  3 :  S e e  AN S I / U L  9 1 3 ,  Intrinsically Safe
Apparatus and Associated Apparatus for Use in Class I,  II,  and III,
Division 1 ,  Hazardous (Classifed) Locations;  AN S I / U L  6 0 0 7 9 -1 1 ,

Explosive Atmospheres — Part 1 1 : Equipment Protection by Intrinsic
Safety “i”;  an d  AN S I / I S A RP  1 2 . 0 6 . 0 1 ,  Recommended Practice for
Wiring Methods for Hazardous (Classifed) Locations Instrumentation

— Part 1 : Intrinsic Safety,  fo r  a d d i ti o n a l  i n fo r m ati o n .

Δ As s o c i ate d  N o n i n c e n d i ve  Fi e l d  Wi ri n g Ap p aratu s .   Ap p ar a tu s
i n  wh i c h  th e  c i r c u i ts  a r e  n o t n e c e s s ar i l y n o n i n c e n d i ve  th e m ‐

s e l ve s  b u t th at affe c ts  th e  e n e r gy i n  n o n i n c e n d i ve  feld  wi r i n g
c i r c u i ts  a n d  i s  r e l i e d  o n  to  m ai n tai n  n o n i n c e n d i ve  e n e r g y

l e ve l s .  S u c h  ap p ar a tu s  i s  o n e  o f th e  fo l l o wi n g :

( 1 ) E l e c tr i c al  ap p ar a tu s  th at h as  an  al te r n a ti ve  typ e  o f p r o te c ‐
ti o n  fo r  u s e  i n  th e  ap p r o p r i a te  h a z a r d o u s  (classifed)
l o c ati o n

( 2 ) E l e c tr i c a l  ap p a r atu s  n o t s o  p r o te c te d  th a t s h al l  n o t b e
u s e d  wi th i n  a  h az ar d o u s  (classifed)  l o c a ti o n

( C M P -1 4 )

I n fo r m a ti o n a l  N o te  N o .  1 :  As s o c i a te d  n o n i n c e n d i ve  feld  wi r i n g
a p p a r atu s  h a s  d e s i g n a te d  a s s o c i a te d  n o n i n c e n d i ve  feld  wi r i n g
a p p a r atu s  c o n n e c ti o n s  fo r  n o n i n c e n d i ve  feld  wi r i n g  a p p a r a tu s
a n d  al s o  m i g h t h a ve  c o n n e c ti o n s  fo r  o th e r  e l e c tr i c a l  ap p a r a tu s .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  AN S I / U L  1 2 1 2 0 1 ,  Nonincendive
Electrical Equipment for Use in Class I and II,  Division 2 and Class III,
Divisions 1  and 2 Hazardous (Classifed) Locations,  fo r  a d d i ti o n a l

i n fo r m ati o n .

Attac h m e n t Fi tti n g,  We i gh t- S u p p o r ti n g ( WS AF)  ( We i gh t-
S u p p o r ti n g Attac h m e n t Fi tti n g) .   A d e vi c e  th a t,  b y i n s e r ti o n

i n to  a  we i gh t-s u p p o r ti n g c e i l i n g r e c e p ta c l e ,  e s ta b l i s h e s  a
c o n n e c ti o n  b e twe e n  th e  c o n d u c to r s  o f th e  a ttac h e d  u ti l i z a ti o n

e q u i p m e n t a n d  th e  b r an c h -c i r c u i t c o n d u c to r s  c o n n e c te d  to  th e
we i g h t-s u p p o r ti n g  c e i l i n g r e c e p tac l e .  ( C M P - 1 8 )

I n fo r m ati o n a l  N o te  N o .  1 :  A we i g h t-s u p p o r ti n g  a tta c h m e n t
ftting  i s  d i ffe r e n t fr o m  an  a tta c h m e n t p l u g  b e c a u s e  n o  c o r d  i s
as s o c i ate d  wi th  th e  ftting.  A we i g h t- s u p p o r ti n g  a tta c h m e n t
ftting  i n  c o m b i n a ti o n  wi th  a  we i g h t-s u p p o r ti n g  c e i l i n g  r e c e p ta ‐
c l e  s e c u r e s  th e  a s s o c i a te d  u ti l i z ati o n  e q u i p m e n t i n  p l a c e  a n d
s u p p o r ts  i ts  we i g h t.

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  AN S I / N E M A WD  6 ,  American
National Standard for Wiring Devices — Dimensional Specifcations,

fo r  th e  s ta n d a r d  confguration  o f we i g h t-s u p p o r ti n g  a tta c h m e n t
fttings  a n d  r e l a te d  we i g h t- s u p p o r ti n g  c e i l i n g  r e c e p ta c l e s .

Attac h m e n t P l u g ( P l u g C ap )  ( P l ug) .   A d e vi c e  th a t,  b y i n s e r ti o n
i n  a r e c e p ta c l e ,  e s ta b l i s h e s  a c o n n e c ti o n  b e twe e n  th e  c o n d u c ‐
to r s  o f th e  atta c h e d  fexible  c o r d  a n d  th e  c o n d u c to r s  c o n n e c ‐

te d  p e r m a n e n tl y to  th e  r e c e p tac l e .  ( C M P -1 8 )

N Aud i o  Au to tran s fo r m e r.   A tr a n s fo r m e r  wi th  a  s i n g l e  wi n d i n g
an d  m u l ti p l e  tap s  i n te n d e d  fo r  u s e  wi th  an  amplifer  l o u d ‐
s p e ake r  s i gn a l  o u tp u t.  ( 6 4 0 )  ( C M P -1 2 )

N Au d i o  S i gn al  P ro c e s s i n g E q u i p m e n t ( Au d i o  E q u i p m e n t) .   E l e c ‐
tr i c a l l y o p e r a te d  e q u i p m e n t th a t p r o d u c e s ,  p r o c e s s e s ,  o r  b o th ,

e l e c tr o n i c  s i g n al s  th at,  wh e n  ap p r o p r i a te l y amplifed  an d
r e p r o d u c e d  b y a  l o u d s p e a ke r,  p r o d u c e  a n  ac o u s ti c  s i g n al

wi th i n  th e  r a n ge  o f n o r m al  h u m a n  h e a r i n g  ( typ i c al l y 2 0 –2 0
kH z ) .  Wi th i n  Ar ti c l e  6 4 0 ,  th e  te r m s  e q u i p m e n t an d  a u d i o
e q u i p m e n t a r e  a s s u m e d  to  b e  e q u i val e n t to  au d i o  s i g n al

p r o c e s s i n g  e q u i p m e n t.  ( 6 4 0 )  ( C M P -1 2 )

I n fo r m ati o n a l  N o te :  T h i s  e q u i p m e n t i n c l u d e s ,  b u t i s  n o t l i m i te d
to ,  l o u d s p e ak e r s ;  h e a d p h o n e s ;  pre-amplifers;  m i c r o p h o n e s  a n d
th e i r  p o we r  s u p p l i e s ;  m i x e r s ;  M I D I  ( m u s i c a l  i n s tr u m e n t d i g i ta l
i n te r fa c e )  e q u i p m e n t o r  o th e r  d i g i ta l  c o n tr o l  s ys te m s ;  e q u al i z ‐
e r s ,  c o m p r e s s o r s ,  a n d  o th e r  a u d i o  s i g n a l  p r o c e s s i n g  e q u i p m e n t;
an d  a u d i o  m e d i a  r e c o r d i n g  an d  p l a yb a c k e q u i p m e n t,  i n c l u d i n g
tu r n ta b l e s ,  ta p e  d e c ks  a n d  d i s k p l a ye r s  ( a u d i o  a n d  m u l ti m e d i a ) ,
s yn th e s i z e r s ,  to n e  g e n e r a to r s ,  a n d  e l e c tr o n i c  o r g a n s .  E l e c tr o n i c
o r g a n s  an d  s yn th e s i z e r s  m a y h a ve  i n te g r a l  o r  s e p a r a te  amplifca‐
tion  a n d  l o u d s p e ak e r s .  Wi th  th e  e x c e p ti o n  o f amplifer  o u tp u ts ,
vi r tu al l y a l l  s u c h  e q u i p m e n t i s  u s e d  to  p r o c e s s  s i g n a l s  ( u s i n g
an a l o g  o r  d i g i ta l  te c h n i q u e s )  th at h a ve  n o n h a z a r d o u s  l e ve l s  o f
vo l ta g e  o r  c u r r e n t.

N Aud i o  S ys te m .   T h e  to ta l i ty o f al l  e q u i p m e n t an d  i n te r c o n n e c t‐
i n g  wi r i n g u s e d  to  fa b r i c ate  a fu l l y fu n c ti o n al  a u d i o  s i g n al
p r o c e s s i n g,  amplifcation,  an d  r e p r o d u c ti o n  s ys te m .  ( 6 4 0 )

( C M P -1 2 )

N Aud i o  Tran s fo r m e r.   A tr a n s fo r m e r  wi th  two  o r  m o r e  e l e c tr i ‐
c a l l y i s o l a te d  wi n d i n g s  a n d  m u l ti p l e  ta p s  i n te n d e d  fo r  u s e  wi th
an  amplifer  l o u d s p e a ke r  s i g n al  o u tp u t.  ( 6 4 0 )  ( C M P -1 2 )

Au th o ri ty H avi n g J uri s d i c ti o n  ( AH J ) .   An  o r ga n i z ati o n ,  offce,
o r  i n d i vi d u a l  r e s p o n s i b l e  fo r  e n fo r c i n g  th e  r e q u i r e m e n ts  o f a

c o d e  o r  s ta n d a r d ,  o r  fo r  a p p r o vi n g  e q u i p m e n t,  m ate r i al s ,  a n
i n s ta l l ati o n ,  o r  a p r o c e d u r e .  ( C M P -1 )

I n fo r m a ti o n a l  N o te :  T h e  p h r a s e  “ au th o r i ty h a vi n g  j u r i s d i c ti o n , ”
o r  i ts  a c r o n ym  AH J ,  i s  u s e d  i n  N F PA d o c u m e n ts  i n  a  b r o a d
m a n n e r,  s i n c e  j u r i s d i c ti o n s  a n d  a p p r o va l  a g e n c i e s  va r y,  a s  d o
th e i r  r e s p o n s i b i l i ti e s .  Wh e r e  p u b l i c  s a fe ty i s  p r i m a r y,  th e  au th o r ‐
i ty h a vi n g  j u r i s d i c ti o n  m ay b e  a  fe d e r a l ,  s ta te ,  l o c al ,  o r  o th e r
r e g i o n a l  d e p ar tm e n t o r  i n d i vi d u al  s u c h  a s  a fre  c h i e f;  fre
m a r s h a l ;  c h i e f o f a  fre  p r e ve n ti o n  b u r e a u ,  l a b o r  d e p a r tm e n t,  o r
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ART I C L E  1 0 0  — D E F I N I T I O N SC H AP T E R 1

7 0 –2 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

h e a l th  d e p a r tm e n t;  b u i l d i n g offcial;  e l e c tr i c a l  i n s p e c to r ;  o r
o th e r s  h avi n g  s ta tu to r y a u th o r i ty.  F o r  i n s u r a n c e  p u r p o s e s ,  a n
i n s u r a n c e  i n s p e c ti o n  d e p a r tm e n t,  r a ti n g  b u r e a u ,  o r  o th e r  i n s u r ‐
a n c e  c o m p a n y r e p r e s e n ta ti ve  m a y b e  th e  a u th o r i ty h a vi n g  j u r i s ‐
d i c ti o n .  I n  m a n y c i r c u m s ta n c e s ,  th e  p r o p e r ty o wn e r  o r  h i s  o r
h e r  d e s i g n a te d  a g e n t a s s u m e s  th e  r o l e  o f th e  a u th o r i ty h avi n g
j u r i s d i c ti o n ;  a t g o ve r n m e n t i n s ta l l a ti o n s ,  th e  c o m m a n d i n g  off‐
cer  o r  d e p ar tm e n ta l  offcial  m a y b e  th e  au th o r i ty h a vi n g  j u r i s d i c ‐
ti o n .

Auto m ati c .   P e r fo r m i n g  a fu n c ti o n  wi th o u t th e  n e c e s s i ty o f
h u m an  i n te r ve n ti o n .  ( C M P -1 )

Δ B ath ro o m .   An  a r e a i n c l u d i n g  a s i n k wi th  o n e  o r  m o r e  o f th e
fo l l o wi n g :  a to i l e t,  a u r i n a l ,  a  tu b ,  a  s h o we r,  a b i d e t,  o r  s i m i l a r

p l u m b i n g fxtures.  ( C M P - 2 )
•
N B atte r y.   A s i n g l e  c e l l  o r  a  g r o u p  o f c e l l s  c o n n e c te d  to g e th e r

e l e c tr i c a l l y i n  s e r i e s ,  i n  p ar al l e l ,  o r  a c o m b i n a ti o n  o f b o th .
( C M P -1 3 )

N B atte r y,  Fl o w.  ( Fl o w B atte r y)   An  e n e r g y s to r ag e  c o m p o n e n t
th a t s to r e s  i ts  ac ti ve  m a te r i al s  i n  th e  fo r m  o f o n e  o r  two  e l e c tr o ‐

l yte s  e x te r n a l  to  th e  r e ac to r  i n te r fac e .  Wh e n  i n  u s e ,  th e  e l e c tr o ‐
l yte s  ar e  tr a n s fe r r e d  b e twe e n  r e a c to r  an d  s to r ag e  tan ks .  ( 7 0 6 )
( C M P -1 3 )

I n fo r m a ti o n a l  N o te :  T h r e e  c o m m e r c i a l l y a va i l a b l e  fow b a tte r y
te c h n o l o g i e s  a r e  z i n c  a i r,  z i n c  b r o m i n e ,  a n d  va n a d i u m  r e d o x ,
s o m e ti m e s  r e fe r r e d  to  a s  pumped electrolyte ESS.

N B atte r y,  S e al e d .  ( S e al e d  B atte r y)   A b atte r y th at h as  n o  p r o vi ‐
s i o n  fo r  th e  r o u ti n e  a d d i ti o n  o f wate r  o r  e l e c tr o l yte  o r  fo r

e x te r n al  m e a s u r e m e n t o f e l e c tr o l yte  specifc  g r avi ty a n d  m i g h t
c o n tai n  p r e s s u r e  r e l i e f ve n ti n g .  ( C M P -1 3 )

N B atte r y,  S tati o n ar y S tan d b y.  ( S tati o n ar y S tan d b y B atte r y)   A
b a tte r y th a t s p e n d s  th e  m aj o r i ty o f th e  ti m e  o n  c o n ti n u o u s  foat

c h a r ge  o r  i n  a h i gh  s ta te  o f c h a r ge ,  i n  r e a d i n e s s  fo r  a  d i s c h a r ge
e ve n t.  ( C M P -1 3 )

I n fo r m a ti o n a l  N o te :  U n i n te r r u p ti b l e  P o we r  S u p p l y ( U P S )
b a tte r i e s  a r e  an  e x a m p l e  th a t fa l l s  u n d e r  th i s  defnition.

N B atte r y- P o we re d  L i gh ti n g U n i ts .   I n d i vi d u a l  u n i t e q u i p m e n t fo r
b a c ku p  i l l u m i n a ti o n  c o n s i s ti n g  o f a  r e c h a r ge a b l e  b atte r y;  a

b a tte r y-c h ar g i n g  m e an s ;  p r o vi s i o n s  fo r  o n e  o r  m o r e  l am p s
m o u n te d  o n  th e  e q u i p m e n t,  o r  wi th  te r m i n al s  fo r  r e m o te
l am p s ,  o r  b o th ;  a n d  a  r e l ayi n g  d e vi c e  ar r a n ge d  to  e n e r gi z e  th e

l am p s  au to m ati c al l y u p o n  fa i l u r e  o f th e  s u p p l y to  th e  u n i t
e q u i p m e n t.  ( 5 1 7 )  ( C M P -1 5 )

N B e r th .   T h e  wate r  s p ac e  to  b e  o c c u p i e d  b y a  b o at o r  o th e r
ve s s e l  al o n gs i d e  o r  b e twe e n  b u l kh e a d s ,  p i e r s ,  p i l e s ,  fxed  an d
foating  d o c ks ,  o r  a n y s i m i l ar  ac c e s s  s tr u c tu r e .  [ 3 0 3 : 3 . 3 . 2 ]  ( 5 5 5 )

( C M P -7 )

I n fo r m ati o n a l  N o te :  S e e  th e  defnition  o f Slip fo r  a d d i ti o n a l
i n fo r m a ti o n .

N B i p o l ar C i rc ui t.   A d c  c i r c u i t th a t i s  c o m p r i s e d  o f two
m o n o p o l e  c i r c u i ts ,  e ac h  h a vi n g a n  o p p o s i te  p o l ar i ty c o n n e c te d

to  a c o m m o n  r e fe r e n c e  p o i n t.  ( C M P -4 )

N B l o c k .   A s q u ar e  o r  p o r ti o n  o f a c i ty,  to wn ,  o r  vi l l a ge  e n c l o s e d
b y s tr e e ts  an d  i n c l u d i n g  th e  a l l e ys  s o  e n c l o s e d ,  b u t n o t an y

s tr e e t.  ( 8 0 0 )  ( C M P - 1 6 )

N B o atyard .   A fa c i l i ty u s e d  fo r  c o n s tr u c ti n g ,  r e p ai r i n g,  s e r vi c i n g ,
h au l i n g  fr o m  th e  wate r,  s to r i n g  ( o n  l an d  a n d  i n  wate r ) ,  an d
l au n c h i n g  o f b o a ts .  [ 3 0 3 : 3 . 3 . 3 ]  ( 5 5 5 )  ( C M P -7 )

N B o d i e s  o f Wate r,  Artifcially M ad e .  (Artifcially M ad e  B o d i e s  o f
Wate r)   B o d i e s  o f wate r  th a t h ave  b e e n  c o n s tr u c te d  o r  modifed

to  ft s o m e  d e c o r ati ve  o r  c o m m e r c i al  p u r p o s e  s u c h  a s ,  b u t n o t
l i m i te d  to ,  a e r ati o n  p o n d s ,  fsh  fa r m  p o n d s ,  s to r m  r e te n ti o n

b a s i n s ,  tr e atm e n t p o n d s ,  an d  i r r i g ati o n  ( c h an n e l )  fa c i l i ti e s .
Wate r  d e p th s  m ay var y s e a s o n a l l y o r  b e  c o n tr o l l e d .  ( 6 8 2 )
( C M P -1 7 )

N B o d i e s  o f Wate r,  N atu ral .  ( N atu ral  B o d i e s  o f Wate r)   B o d i e s  o f
wate r  s u c h  as  l ake s ,  s tr e am s ,  p o n d s ,  r i ve r s ,  an d  o th e r  n a tu r al l y

o c c u r r i n g b o d i e s  o f wate r,  wh i c h  m a y var y i n  d e p th  th r o u g h o u t
th e  ye ar.  ( 6 8 2 )  ( C M P -1 7 )

B o n d e d  ( B o n d i n g) .   C o n n e c te d  to  e s tab l i s h  e l e c tr i c al  c o n ti n u ‐
i ty an d  c o n d u c ti vi ty.  ( C M P - 5 )

B o n d i n g C o n d u c to r ( B o n d i n g J u m p e r) .   A c o n d u c to r  th a t
e n s u r e s  th e  r e q u i r e d  e l e c tr i c a l  c o n d u c ti vi ty b e twe e n  m e tal
p ar ts  th a t ar e  r e q u i r e d  to  b e  e l e c tr i c al l y c o n n e c te d .  ( C M P -5 )

B o n d i n g J um p e r,  E q u i p m e n t.  ( E q u i p m e n t B o n d i n g J u m p e r)  
T h e  c o n n e c ti o n  b e twe e n  two  o r  m o r e  p o r ti o n s  o f th e  e q u i p ‐

m e n t gr o u n d i n g  c o n d u c to r.  ( C M P -5 )

B o n d i n g J um p e r,  M ai n .  ( M ai n  B o n d i n g J u m p e r)   T h e  c o n n e c ‐
ti o n  b e twe e n  th e  gr o u n d e d  c i r c u i t c o n d u c to r  an d  th e  e q u i p ‐

m e n t gr o u n d i n g  c o n d u c to r,  o r  th e  s u p p l y-s i d e  b o n d i n g  j u m p e r,
o r  b o th ,  at th e  s e r vi c e .  ( C M P -5 )

B o n d i n g J um p e r,  S up p l y- S i d e .  ( S u p p l y- S i d e  B o n d i n g J u m p e r)  
A c o n d u c to r  i n s tal l e d  o n  th e  s u p p l y s i d e  o f a s e r vi c e  o r  wi th i n  a

s e r vi c e  e q u i p m e n t e n c l o s u r e ( s ) ,  o r  fo r  a s e p ar a te l y d e r i ve d
s ys te m ,  th at e n s u r e s  th e  r e q u i r e d  e l e c tr i c a l  c o n d u c ti vi ty
b e twe e n  m e ta l  p ar ts  r e q u i r e d  to  b e  e l e c tr i c al l y c o n n e c te d .

( C M P -5 )

B o n d i n g J um p e r,  S ys te m .  ( S ys te m  B o n d i n g J u m p e r)   T h e
c o n n e c ti o n  b e twe e n  th e  g r o u n d e d  c i r c u i t c o n d u c to r  a n d  th e
s u p p l y- s i d e  b o n d i n g  j u m p e r,  o r  th e  e q u i p m e n t g r o u n d i n g

c o n d u c to r,  o r  b o th ,  at a s e p a r ate l y d e r i ve d  s ys te m .  ( C M P -5 )

N B o rd e r L i gh t.   A p e r m an e n tl y i n s tal l e d  o ve rh e ad  s tr i p  l i g h t.
( 5 2 0 )  ( C M P -1 5 )

N B o tto m  S h i e l d .   A p r o te c ti ve  l aye r  th a t i s  i n s tal l e d  b e twe e n  th e
foor  an d  fat c o n d u c to r  c a b l e  ( Typ e  F C C )  to  p r o te c t th e  c ab l e

fr o m  p h ys i c al  d a m ag e  an d  m ay o r  m a y n o t b e  i n c o r p o r ate d  a s
an  i n te gr a l  p a r t o f th e  c ab l e .  ( 3 2 4 )  ( C M P -6 )

B ran c h  C i rc u i t ( B ran c h - C i rc u i t) .   T h e  c i r c u i t c o n d u c to r s
b e twe e n  th e  fnal  o ve r c u r r e n t d e vi c e  p r o te c ti n g  th e  c i r c u i t an d

th e  o u tl e t( s ) .  ( C M P -2 )

B ran c h  C i rc u i t,  Ap p l i an c e .  ( Ap p l i an c e  B ran c h  C i rc u i t)   A
b r a n c h  c i r c u i t th at s u p p l i e s  e n e r g y to  o n e  o r  m o r e  o u tl e ts  to
wh i c h  ap p l i an c e s  ar e  to  b e  c o n n e c te d  an d  th a t h as  n o  p e r m a‐

n e n tl y c o n n e c te d  l u m i n ai r e s  th at a r e  n o t a  p ar t o f an  a p p l i ‐
an c e .  ( C M P -2 )

B ran c h  C i rc u i t,  G e n e ral - P u rp o s e .  ( G e n e ral - P u rp o s e  B ran c h
C i rc u i t)   A b r an c h  c i r c u i t th a t s u p p l i e s  two  o r  m o r e  r e c e p tac l e s

o r  o u tl e ts  fo r  l i g h ti n g  a n d  ap p l i an c e s .  ( C M P -2 )

B ran c h  C i rc u i t,  I n d i vi d u al .  ( I n d i vi d u al  B ran c h  C i rc u i t)   A
b r a n c h  c i r c u i t th at s u p p l i e s  o n l y o n e  u ti l i z ati o n  e q u i p m e n t.
( C M P -2 )

N B ran c h  C i rc u i t,  M o to r.  ( M o to r B ran c h  C i rc u i t)   T h e  c i r c u i t
c o n d u c to r s ,  i n c l u d i n g  e q u i p m e n t,  b e twe e n  th e  m o to r  b r an c h -
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –2 9

c i r c u i t s h o r t-c i r c u i t an d  gr o u n d -fau l t p r o te c ti ve  d e vi c e  a n d  a n
i n d i vi d u al  m o to r.  ( C M P -1 1 )

Δ B ran c h  C i rc u i t,  M u l ti wi re .  ( M u l ti wi re  B ran c h  C i rc u i t)   A
b r a n c h  c i r c u i t th at c o n s i s ts  o f two  o r  m o r e  u n gr o u n d e d

c o n d u c to r s  th at h a ve  a  vo l ta ge  b e twe e n  th e m ,  an d  a  n e u tr al
c o n d u c to r  th at h as  e q u al  vo l tag e  b e twe e n  i t an d  e ac h  u n gr o u n ‐

d e d  c o n d u c to r  o f th e  c i r c u i t an d  th a t i s  c o n n e c te d  to  th e
n e u tr al  c o n d u c to r  o f th e  s ys te m .  ( C M P -2 )

N B ran c h - C i rc u i t S e l e c ti o n  C u r re n t ( B C S C ) .   T h e  va l u e  i n
am p e r e s  to  b e  u s e d  i n s te ad  o f th e  r a te d -l o ad  c u r r e n t i n  d e te r ‐

m i n i n g  th e  r ati n g s  o f m o to r  b r an c h -c i r c u i t c o n d u c to r s ,  d i s c o n ‐
n e c ti n g  m e a n s ,  c o n tr o l l e r s ,  a n d  b r a n c h -c i r c u i t s h o r t-c i r c u i t an d
gr o u n d -fau l t p r o te c ti ve  d e vi c e s  wh e r e ve r  th e  r u n n i n g o ve r l o ad

p r o te c ti ve  d e vi c e  p e r m i ts  a s u s tai n e d  c u r r e n t gr e a te r  th a n  th e
specifed  p e r c e n tag e  o f th e  r ate d -l o ad  c u r r e n t.  T h e  va l u e  o f
b r a n c h -c i r c u i t s e l e c ti o n  c u r r e n t wi l l  al ways  b e  e q u a l  to  o r

g r e ate r  th a n  th e  m ar ke d  r ate d - l o ad  c u r r e n t.  ( 4 4 0 )  ( C M P -1 1 )

N B re ak o u t As s e m b l y.   An  ad ap te r  u s e d  to  c o n n e c t a  m u l ti p o l e
c o n n e c to r  c o n tai n i n g  two  o r  m o r e  b r a n c h  c i r c u i ts  to  m u l ti p l e
i n d i vi d u al  b r an c h -c i r c u i t c o n n e c to r s .  ( 5 2 0 )  ( C M P -1 5 )

N B ro ad b an d .   Wi d e  b an d wi d th  d ata tr an s m i s s i o n  th at tr an s p o r ts
m u l ti p l e  s i gn a l s ,  p r o to c o l s ,  an d  traffc  typ e s  o ve r  var i o u s  m e d i a

typ e s .  ( C M P -1 6 )

B u i l d i n g.   A s tr u c tu r e  th at s tan d s  al o n e  o r  th at i s  s e p ar a te d
fr o m  ad j o i n i n g s tr u c tu r e s  b y fre  wal l s .  ( C M P -1 )

N B u i l d i n g,  Fl o ati n g.  ( Fl o ati n g B u i l d i n g)   A b u i l d i n g  th a t foats
o n  wate r,  i s  m o o r e d  i n  a p e r m a n e n t l o c a ti o n ,  an d  h a s  a p r e m ‐

i s e s  wi r i n g s ys te m  s e r ve d  th r o u g h  c o n n e c ti o n  b y p e r m an e n t
wi r i n g to  an  e l e c tr i c al  s u p p l y s ys te m  n o t l o c ate d  o n  th e  p r e m ‐

i s e s .  ( C M P - 7 )

N B u i l d i n g,  M an ufac tu re d .  ( M an u fac tu re d  B u i l d i n g)   An y b u i l d ‐
i n g  th a t i s  o f c l o s e d  c o n s tr u c ti o n  an d  i s  m a d e  o r  a s s e m b l e d  i n
m a n u fac tu r i n g  fa c i l i ti e s  o n  o r  o ff th e  b u i l d i n g  s i te  fo r  i n s tal l a‐

ti o n ,  o r  fo r  as s e m b l y a n d  i n s tal l ati o n  o n  th e  b u i l d i n g s i te ,  o th e r
th a n  m a n u fac tu r e d  h o m e s ,  m o b i l e  h o m e s ,  p a r k tr ai l e r s ,  o r
r e c r e a ti o n al  ve h i c l e s .  ( 5 4 5 )  ( C M P -7 )

N B u i l d i n g C o m p o n e n t.   An y s u b s ys te m ,  s u b a s s e m b l y,  o r  o th e r
s ys te m  d e s i g n e d  fo r  u s e  i n  o r  i n te g r al  wi th  o r  a s  p ar t o f a s tr u c ‐

tu r e ,  wh i c h  c an  i n c l u d e  s tr u c tu r a l ,  e l e c tr i c al ,  m e c h a n i c al ,
p l u m b i n g,  an d  fre  p r o te c ti o n  s ys te m s ,  an d  o th e r  s ys te m s  affe c t‐
i n g  h e a l th  an d  s afe ty.  ( 5 4 5 )  ( C M P -7 )

N B u i l d i n g S ys te m .   P l an s ,  specifcations,  an d  d o c u m e n tati o n  fo r
a  s ys te m  o f m a n u fac tu r e d  b u i l d i n g  o r  fo r  a typ e  o r  a s ys te m  o f

b u i l d i n g  c o m p o n e n ts ,  wh i c h  c an  i n c l u d e  s tr u c tu r a l ,  e l e c tr i c al ,
m e c h a n i c al ,  p l u m b i n g ,  an d  fre  p r o te c ti o n  s ys te m s ,  an d  o th e r

s ys te m s  affe c ti n g  h e a l th  an d  s afe ty,  an d  i n c l u d i n g  s u c h  var i a‐
ti o n s  th e r e o f a s  ar e  specifcally p e r m i tte d  b y r e gu l a ti o n ,  an d
wh i c h  var i a ti o n s  ar e  s u b m i tte d  a s  p ar t o f th e  b u i l d i n g  s ys te m  o r

a m e n d m e n t th e r e to .  ( 5 4 5 )  ( C M P -7 )

N B u l k h e ad .   A ve r ti c al  s tr u c tu r a l  wal l ,  u s u al l y o f s to n e ,  ti m b e r,
m e tal ,  c o n c r e te ,  o r  s yn th e ti c  m a te r i al ,  c o n s tr u c te d  al o n g ,  an d
ge n e r a l l y p ar al l e l  to ,  th e  s h o r e l i n e  to  r e ta i n  e ar th  as  a n  e x te n ‐

s i o n  o f th e  u p l a n d ,  a n d  o fte n  to  p r o vi d e  s u i tab l e  wate r  d e p th  a t
th e  wa te r s i d e  fa c e .  [ 3 0 3 : 3 . 3 . 5 ]  ( 5 5 5 )  ( C M P -7 )

N B u l l  S wi tc h .   An  e x te r n a l l y o p e r ate d  wal l -m o u n te d  s afe ty s wi tc h
th a t c a n  c o n ta i n  o ve r c u r r e n t p r o te c ti o n  an d  i s  d e s i gn e d  fo r  th e

c o n n e c ti o n  o f p o r ta b l e  c ab l e s  an d  c o r d s .  ( 5 3 0 )  ( C M P -1 5 )

N B u n d l e d .   C a b l e s  o r  c o n d u c to r s  th at ar e  ti e d ,  wr ap p e d ,  tap e d ,
o r  o th e r wi s e  p e r i o d i c a l l y b o u n d  to ge th e r.  ( 5 2 0 )  ( C M P -1 5 )

N B u s b ar.   A n o n i n s u l a te d  c o n d u c to r  e l e c tr i c a l l y c o n n e c te d  to
th e  s o u r c e  o f s u p p l y a n d  p h ys i c al l y s u p p o r te d  o n  an  i n s u l ato r
p r o vi d i n g a p o we r  r ai l  fo r  c o n n e c ti o n  to  u ti l i z a ti o n  e q u i p m e n t,

s u c h  a s  s e n s o r s ,  ac tu ato r s ,  A/ V d e vi c e s ,  l o w-vo l tag e  l u m i n ai r e
as s e m b l i e s ,  a n d  s i m i l ar  e l e c tr i c al  e q u i p m e n t.  ( 3 9 3 )  ( C M P -1 8 )

N B u s b ar S up p o r t.   An  i n s u l a to r  th at r u n s  th e  l e n g th  o f a s e c ti o n
o f s u s p e n d e d  c e i l i n g  b u s  r a i l  th at s e r ve s  to  s u p p o r t an d  i s o l a te
th e  b u s b ar s  fr o m  th e  s u s p e n d e d  g r i d  r a i l .  ( 3 9 3 )  ( C M P - 1 8 )

N B u s way.   A r a c e way c o n s i s ti n g  o f a  m e tal  e n c l o s u r e  c o n tai n i n g
fa c to r y-m o u n te d ,  b ar e  o r  i n s u l ate d  c o n d u c to r s ,  wh i c h  a r e
u s u a l l y c o p p e r  o r  al u m i n u m  b ar s ,  r o d s ,  o r  tu b e s .  ( C M P - 8 )

C ab i n e t.   An  e n c l o s u r e  th a t i s  d e s i gn e d  fo r  e i th e r  s u r fa c e
m o u n ti n g  o r  fush  m o u n ti n g an d  i s  p r o vi d e d  wi th  a fr a m e ,  m at,

o r  tr i m  i n  wh i c h  a  s wi n gi n g d o o r  o r  d o o r s  a r e  o r  c a n  b e  h u n g .
( C M P -9 )

N C ab l e ,  Ab an d o n e d .  ( Ab an d o n e d  C ab l e )   I n s ta l l e d  c ab l e  th at i s
n o t te r m i n ate d  a t e q u i p m e n t o th e r  th an  a te r m i n a ti o n  ftting
o r  a c o n n e c to r  an d  i s  n o t identifed  fo r  fu tu r e  u s e  wi th  a  tag .

( C M P -1 6 )

I n fo r m ati o n a l  N o te :  S e e  6 4 0 . 6 ( B ) ,  6 4 5 . 5 ( G) ,  7 2 2 . 2 5 ,  7 6 0 . 2 5 ,
7 7 0 . 2 5 ,  a n d  8 0 0 . 2 5  fo r  r e q u i r e m e n ts  c o ve r i n g  th e  r e m o va l  o f
ab a n d o n e d  c a b l e s .

N C ab l e ,  Ar m o re d  ( Typ e  AC ) .  ( Ar m o re d  C ab l e )   A fab r i c a te d
as s e m b l y o f i n s u l a te d  c o n d u c to r s  i n  a fexible  i n te r l o c ke d

m e tal l i c  ar m o r.  ( C M P -6 )

Δ C ab l e ,  C i rc u i t I n te gri ty ( C I ) .  ( C i rc ui t I n te gri ty C ab l e )   C ab l e ( s )
m a r ke d  wi th  th e  suffx  “ -C I ”  u s e d  fo r  r e m o te -c o n tr o l ,  s i g n al i n g ,
p o we r-l i m i te d ,  fre  al ar m ,  o p ti c al  fber,  o r  c o m m u n i c ati o n s

s ys te m s  th at s u p p l y c r i ti c al  c i r c u i ts  to  e n s u r e  s u r vi vab i l i ty fo r
c o n ti n u e d  c i r c u i t o p e r ati o n  fo r  a specifed  ti m e  u n d e r  fre
c o n d i ti o n s .  ( C M P -3 )

I n fo r m a ti o n a l  N o te :  S e e  7 2 8 . 4  fo r  p o we r  c i r c u i ts  i n s ta l l e d  fo r
s u r vi va b i l i ty.

C ab l e ,  C o ax i al .  ( C o ax i al  C ab l e )   A c yl i n d r i c a l  as s e m b l y
c o m p o s e d  o f a c o n d u c to r  c e n te r e d  i n s i d e  a  m e ta l l i c  tu b e  o r

s h i e l d ,  s e p ar a te d  b y a  d i e l e c tr i c  m ate r i a l ,  a n d  u s u al l y c o ve r e d
b y an  i n s u l ati n g  j a c ke t.  ( C M P -1 6 )

N C ab l e ,  Fe s to o n .  ( Fe s to o n  C ab l e )   S i n g l e - a n d  m u l ti p l e -
c o n d u c to r  c ab l e  i n te n d e d  fo r  u s e  an d  i n s ta l l a ti o n  wh e r e  fexi‐
bility i s  r e q u i r e d .  ( 6 1 0 )  ( C M P - 1 2 )

N C ab l e ,  Fl at C o n d u c to r ( Typ e  FC C ) .  ( Fl at C o n d u c to r C ab l e )  
T h r e e  o r  m o r e  s e p a r ate  fat c o p p e r  c o n d u c to r s  p l ac e d  h o r i z o n ‐

ta l l y e d g e -to - e d g e  a n d  e n c l o s e d  wi th i n  an  i n s u l ati n g  as s e m b l y.
( 3 2 4 )  ( C M P -6 )

N C ab l e ,  I n s tr u m e n tati o n  Tray ( Typ e  I T C ) .  ( I n s tr u m e n tati o n
Tray C ab l e )   A fa c to r y a s s e m b l y o f two  o r  m o r e  i n s u l ate d

c o n d u c to r s ,  wi th  o r  wi th o u t a n  e q u i p m e n t g r o u n d i n g c o n d u c ‐
to r ( s ) ,  e n c l o s e d  i n  a n o n m e ta l l i c  s h e a th .  ( C M P -3 )

N C ab l e ,  I n te grate d  G as  S p ac e r ( Typ e  I G S ) .  ( I n te grate d  G as
S p ac e r C ab l e )   A fa c to r y a s s e m b l y o f o n e  o r  m o r e  c o n d u c to r s ,

e ac h  i n d i vi d u a l l y i n s u l ate d  an d  e n c l o s e d  i n  a l o o s e  ft,  n o n m e ‐
tal l i c  fexible  c o n d u i t as  a n  i n te g r ate d  g as  s p a c e r  c a b l e  r ate d
0  vo l ts  th r o u gh  6 0 0  vo l ts .  ( C M P -6 )
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7 0 –3 0 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

N C ab l e ,  L i m i te d  U s e .  ( L i m i te d - U s e  C ab l e )   C ab l e s  th at a r e  i n te n ‐
d e d  to  b e  u s e d  wi th  p r o te c ti o n  s u c h  as  a  r ac e way o r  fo r  specifc

r e s tr i c te d  ap p l i c ati o n s .  ( 7 2 2 )  ( C M P -3 )

N C ab l e ,  M e d i u m  Vo l tage ( Typ e  M V) .  ( M e d i u m  Vo l tage  C ab l e )   A
s i n gl e  o r  m u l ti c o n d u c to r  s o l i d  d i e l e c tr i c  i n s u l a te d  c ab l e  r a te d
2 0 0 1  vo l ts  u p  to  a n d  i n c l u d i n g 3 5 , 0 0 0  vo l ts ,  n o m i n al .  ( C M P - 6 )

N C ab l e ,  M e tal  C l ad  ( Typ e  M C ) .  ( M e tal  C l ad  C ab l e )   A fac to r y
a s s e m b l y o f o n e  o r  m o r e  i n s u l a te d  c i r c u i t c o n d u c to r s  wi th  o r

wi th o u t o p ti c a l  fber  m e m b e r s  e n c l o s e d  i n  a n  a r m o r  o f i n te r ‐
l o c ki n g m e tal  tap e ,  o r  a  s m o o th  o r  c o r r u g ate d  m e tal l i c  s h e ath .

( C M P -6 )

N C ab l e ,  M e tal l i c  C o n d uc to r.  ( M e tal l i c  C o n d u c to r C ab l e )   A
fa c to r y as s e m b l y o f two  o r  m o r e  c o n d u c to r s  h a vi n g a n  o ve r a l l
c o ve r i n g .  ( C M P -1 6 )

N C ab l e ,  M i n e ral - I n s ul ate d ,  M e tal - S h e ath e d  ( Typ e  M I ) .  ( M i n e ral -
I n s ul ate d ,  M e tal - S h e ath e d  C ab l e )   A fac to r y a s s e m b l y o f o n e  o r

m o r e  c o n d u c to r s  i n s u l ate d  wi th  a h i gh l y c o m p r e s s e d  r e fr ac to r y
m i n e r al  i n s u l a ti o n  an d  e n c l o s e d  i n  a  l i q u i d ti g h t an d  ga s ti g h t

c o n ti n u o u s  c o p p e r  o r  al l o y s te e l  s h e ath .  ( C M P -6 )

N C ab l e ,  N o n m e tal l i c - S h e ath e d .   A fac to r y a s s e m b l y o f two  o r
m o r e  i n s u l a te d  c o n d u c to r s  e n c l o s e d  wi th i n  an  o ve r al l  n o n m e ‐

tal l i c  j ac ke t.  ( C M P - 6 )

N C ab l e ,  N o n m e tal l i c - S h e ath e d  ( Typ e  N M ) .   I n s u l a te d  c o n d u c ‐
to r s  e n c l o s e d  wi th i n  an  o ve r a l l  n o n m e tal l i c  j ac ke t.  ( C M P -6 )

N C ab l e ,  N o n m e tal l i c - S h e ath e d  ( Typ e  N M C ) .   I n s u l a te d  c o n d u c ‐
to r s  e n c l o s e d  wi th i n  a n  o ve r al l ,  c o r r o s i o n  r e s i s tan t,  n o n m e ta l l i c
j a c ke t.  ( C M P -6 )

C ab l e ,  O p ti c al  Fi b e r.  ( O p ti c al  Fi b e r C ab l e )   A fac to r y as s e m b l y
o r  feld  as s e m b l y o f o n e  o r  m o r e  o p ti c al  fbers  h avi n g  a n  o ve r ‐

al l  c o ve r i n g .  ( C M P -1 6 )

I n fo r m a ti o n a l  N o te :  A feld-assembled  o p ti c a l  fber  c a b l e  i s  an
a s s e m b l y o f o n e  o r  m o r e  o p ti c a l  fbers  wi th i n  a  j a c k e t.  T h e

j a c k e t,  wi th o u t o p ti c a l  fbers,  i s  i n s ta l l e d  i n  a  m a n n e r  s i m i l a r  to
c o n d u i t o r  r ac e wa y.  O n c e  th e  j ac ke t i s  i n s ta l l e d ,  th e  o p ti c a l
fbers  a r e  i n s e r te d  i n to  th e  j ac ke t,  c o m p l e ti n g  th e  c a b l e  a s s e m ‐

b l y.

C ab l e ,  O p ti c al  Fi b e r,  C o n d uc ti ve .  ( C o n d u c ti ve  O p ti c al  Fi b e r
C ab l e )   A fa c to r y as s e m b l y o f o n e  o r  m o r e  o p ti c al  fbers  h avi n g
an  o ve r al l  c o ve r i n g  a n d  c o n tai n i n g  n o n -c u r r e n t-c ar r yi n g
c o n d u c ti ve  m e m b e r ( s )  s u c h  as  m e tal l i c  s tr e n g th  m e m b e r ( s ) ,

m e tal l i c  vap o r  b ar r i e r ( s ) ,  m e tal l i c  ar m o r,  o r  m e tal l i c  s h e ath .
( C M P -1 6 )

C ab l e ,  O p ti c al  Fi b e r,  H yb ri d .  ( H yb ri d  O p ti c al  Fi b e r C ab l e )   A
c a b l e  c o n ta i n i n g o p ti c a l  fbers  a n d  c u r r e n t-c ar r yi n g  e l e c tr i c al
c o n d u c to r s .  ( C M P -1 6 )

C ab l e ,  O p ti c al  Fi b e r,  N o n c o n d u c ti ve .  ( N o n c o n d u c ti ve  O p ti c al
Fi b e r C ab l e )   A fac to r y a s s e m b l y o f o n e  o r  m o r e  o p ti c al  fbers
h avi n g  a n  o ve r al l  c o ve r i n g  a n d  c o n tai n i n g  n o  e l e c tr i c al l y
c o n d u c ti ve  m ate r i a l s .  ( C M P -1 6 )

Δ C ab l e ,  O p ti c al  Fi b e r,  P ro te c te d .  ( P ro te c te d  O p ti c al  Fi b e r
C ab l e )   O p ti c al  fber  c ab l e  p r o te c te d  fr o m  r e l e a s i n g o p ti c al
r ad i ati o n  i n to  th e  atm o s p h e r e  d u r i n g  n o r m a l  o p e r a ti n g c o n d i ‐
ti o n s  an d  fo r e s e e ab l e  m al fu n c ti o n s  b y a d d i ti o n al  ar m o r i n g ,
c o n d u i t,  c a b l e  tr a y,  o r  r a c e way.  ( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 -2 8 ,  Explosive Atmos‐
pheres — Part 28: Protection of Equipment and Transmission Systems

Using Optical Radiation,  fo r  a d d i ti o n a l  i n fo r m ati o n .

N C ab l e ,  P o r tab l e  P o we r Fe e d e r.  ( P o r tab l e  P o we r Fe e d e r C ab l e )  
O n e  o r  m o r e  fexible  s h i e l d e d  i n s u l a te d  p o we r  c o n d u c to r s

e n c l o s e d  i n  a  fexible  c o ve r i n g r ate d  fr o m  2 0 0 1  to  2 5 , 0 0 0  vo l ts .
( C M P -6 )

N C ab l e ,  P o we r an d  C o n tro l  Tray ( Typ e  T C ) .  ( P o we r an d  C o n tro l
Tray C ab l e )   A fa c to r y a s s e m b l y o f two  o r  m o r e  i n s u l ate d

c o n d u c to r s ,  wi th  o r  wi th o u t as s o c i ate d  b ar e  o r  c o ve r e d  e q u i p ‐
m e n t g r o u n d i n g c o n d u c to r s ,  u n d e r  a n o n m e tal l i c  j a c ke t.
( C M P -6 )

Δ C ab l e ,  P o we r- L i m i te d  Tray ( Typ e  P LT C ) .  ( P o we r- L i m i te d  Tray
C ab l e )   A fa c to r y as s e m b l y o f two  o r  m o r e  i n s u l ate d  c o n d u c to r s

r a te d  a t 3 0 0  vo l ts ,  wi th  o r  wi th o u t a s s o c i a te d  b ar e  o r  i n s u l ate d
e q u i p m e n t g r o u n d i n g c o n d u c to r s ,  u n d e r  a n o n m e tal l i c  j a c ke t.

( C M P -3 )

C ab l e ,  S e r vi c e .  ( S e r vi c e  C ab l e )   S e r vi c e  c o n d u c to r s  m ad e  u p  i n
th e  fo r m  o f a c ab l e .  ( C M P -1 0 )

N C ab l e ,  S e r vi c e  E n tran c e .  ( S e r vi c e  E n tran c e  C ab l e )   A s i n g l e
c o n d u c to r  o r  m u l ti c o n d u c to r  c a b l e  p r o vi d e d  wi th  an  o ve r a l l

c o ve r i n g ,  p r i m ar i l y u s e d  fo r  s e r vi c e s .  ( C M P -6 )

N C ab l e ,  S e r vi c e  E n tran c e  ( Typ e  S E ) .   S e r vi c e -e n tr an c e  c ab l e
h a vi n g a  fame-retardant,  m o i s tu r e -r e s i s tan t c o ve r i n g .  ( C M P -6 )

N C ab l e ,  S e r vi c e  E n tran c e  ( Typ e  U S E ) .   S e r vi c e -e n tr an c e  c a b l e ,
identifed  fo r  u n d e r gr o u n d  u s e ,  h avi n g  a m o i s tu r e -r e s i s ta n t

c o ve r i n g ,  b u t n o t r e q u i r e d  to  h ave  a  fame-retardant c o ve r i n g .
( C M P -6 )

N C ab l e ,  Typ e  P.   A fac to r y a s s e m b l y o f o n e  o r  m o r e  i n s u l ate d
fexible  ti n n e d  c o p p e r  c o n d u c to r s ,  wi th  a s s o c i a te d  e q u i p m e n t

gr o u n d i n g  c o n d u c to r ( s ) ,  wi th  o r  wi th o u t a  b r ai d e d  m e ta l l i c
a r m o r  a n d  wi th  an  o ve r a l l  n o n m e tal l i c  j ac ke t.  ( C M P -6 )

N C ab l e ,  U n d e r C arp e t.  ( U n d e r C arp e t C ab l e )   C a b l e s  th a t ar e
i n te n d e d  to  b e  u s e d  u n d e r  c a r p e ti n g ,  foor  c o ve r i n g,  m o d u l ar

ti l e s ,  a n d  p l an ks .  ( 7 2 2 )  ( C M P -3 )

N C ab l e ,  U n d e rgro u n d  Fe e d e r an d  B ran c h - C i rc ui t ( Typ e  U F) .
( U n d e rgro un d  Fe e d e r an d  B ran c h - C i rc ui t C ab l e )   A fac to r y
a s s e m b l y o f o n e  o r  m o r e  i n s u l a te d  c o n d u c to r s  wi th  a n  i n te g r al

o r  a n  o ve r a l l  c o ve r i n g  o f n o n m e tal l i c  m ate r i a l  s u i ta b l e  fo r
d i r e c t b u r i al  i n  th e  e a r th .  ( C M P -6 )

N C ab l e  As s e m b l y,  Fl at ( Typ e  FC ) .  ( Fl at C ab l e  As s e m b l y)   An
a s s e m b l y o f p ar al l e l  c o n d u c to r s  fo r m e d  i n te g r al l y wi th  a n  i n s u ‐

l ati n g  m ate r i al  we b  specifcally d e s i g n e d  fo r  feld  i n s tal l ati o n  i n
s u r fac e  m e tal  r ac e way.  ( C M P -6 )

N C ab l e  B u n d l e .   A g r o u p  o f c ab l e s  th a t ar e  ti e d  to g e th e r  o r  i n
c o n tac t wi th  o n e  an o th e r  i n  a  c l o s e l y p ac ke d  confguration  fo r

at l e as t 1 . 0  m  ( 4 0  i n . ) .  ( C M P - 3 )

I n fo r m ati o n a l  N o te :  Ra n d o m  o r  l o o s e  i n s ta l l ati o n  o f i n d i vi d u a l
c a b l e s  c a n  r e s u l t i n  l e s s  h e ati n g .  C o m b i n g  o f th e  c a b l e s  c a n
r e s u l t i n  l e s s  h e a t d i s s i p a ti o n  a n d  m o r e  s i g n a l  c r o s s  tal k b e twe e n
c a b l e s .

N C ab l e  C o n n e c to r.   A c o n n e c to r  d e s i g n e d  to  j o i n  fat c o n d u c to r
c a b l e s  ( Typ e  F C C )  wi th o u t u s i n g  a j u n c ti o n  b o x .  ( 3 2 4 )

( C M P -6 )

N C ab l e  C o n n e c to r [ as  ap p l i e d  to  h az ard o u s  (classifed)  l o c a‐
ti o n s ] .   An  e l e c tr i c al  d e vi c e  th a t i s  p ar t o f a  c ab l e  a s s e m b l y an d
th a t,  b y i n s e r ti o n  o f two  m ati n g  confgurations,  e s tab l i s h e s  a

c o n n e c ti o n  b e twe e n  th e  c o n d u c to r s  o f th e  c ab l e  a s s e m b l y an d
th e  c o n d u c to r s  o f a  fxed  p i e c e  o f e q u i p m e n t.  ( C M P - 1 4 )
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ART I C L E  1 0 0  — D E F I N I T I O N S C H AP T E R 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –3 1

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  AN S I / U L  1 2 1 2 0 1 ,  Nonincendive
Electrical Equipment for Use in Class I and II,  Division 2 and Class III,
Divisions 1  and 2 Hazardous (Classifed) Locations,  fo r  i n fo r m a ti o n

o n  th e  u s e  o f c ab l e  c o n n e c to r s .

I n fo r m a ti o n a l  N o te  N o .  2 :  C a b l e  c o n n e c to r s  i n  o th e r  th an
h az ar d o u s  (classifed)  l o c a ti o n s  a r e  r e fe r r e d  to  a s  m a l e  a n d
fe m a l e  fttings.

I n fo r m a ti o n a l  N o te  N o .  3 :  S e e  AN S I / U L  2 2 3 8 ,  Cable Assemblies
and Fittings for Industrial Control and Signal Distribution,  a n d
AN S I / U L  2 2 3 7 ,  Multi-Point Interconnection Power Cable Assemblies
for Industrial Machinery,  fo r  e x am p l e s  o f s ta n d a r d s  o n  m a l e  a n d

fe m a l e  fttings  i n  o th e r  th a n  h az ar d o u s  (classifed)  l o c a ti o n s .

N C ab l e  J o i n t.   A c o n n e c ti o n  c o n s i s ti n g o f an  i n s u l ati o n  s ys te m
an d  a  c o n n e c to r  wh e r e  two  ( o r  m o r e )  m e d i u m  vo l ta ge  ( Typ e
M V)  c ab l e s  a r e  j o i n e d  to g e th e r.  ( C M P -6 )

N C ab l e  M an age m e n t S ys te m .   An  ap p ar a tu s  d e s i g n e d  to  c o n tr o l
a n d  o r ga n i z e  l e n g th s  o f c ab l e  o r  c o r d .  ( C M P -1 2 )

C ab l e  Ro u ti n g As s e m b l y.   A s i n gl e  c h an n e l  o r  c o n n e c te d  m u l ti ‐
p l e  c h a n n e l s ,  a s  we l l  as  as s o c i ate d  fttings,  fo r m i n g  a s tr u c tu r al
s ys te m  th at i s  u s e d  to  s u p p o r t an d  r o u te  c o m m u n i c a ti o n s  wi r e s

a n d  c ab l e s ,  o p ti c a l  fber  c ab l e s ,  d ata c a b l e s  a s s o c i a te d  wi th
i n fo r m a ti o n  te c h n o l o g y a n d  c o m m u n i c a ti o n s  e q u i p m e n t,
C l a s s  2 ,  C l as s  3 ,  an d  Typ e  P LT C  c a b l e s ,  an d  p o we r-l i m i te d  fre

a l a r m  c ab l e s  i n  p l e n u m ,  r i s e r,  an d  g e n e r al -p u r p o s e  ap p l i c a‐
ti o n s .  ( C M P -1 6 )

N C ab l e  S h e ath .   A s i n g l e  o r  m u l ti p l e  l a ye r s  o f a p r o te c ti ve  c o ve r ‐
i n g  th at h o l d s  a n d  p r o te c ts  th e  c o n d u c to r s  o r  o p ti c a l  fbers,  o r

b o th ,  c o n ta i n e d  i n s i d e .  ( C M P - 1 6 )

N C ab l e  S ys te m ,  Fi re - Re s i s ti ve .  ( Fi re - Re s i s ti ve  C ab l e  S ys te m )   A
c a b l e  an d  c o m p o n e n ts  u s e d  to  e n s u r e  s u r vi va b i l i ty o f c r i ti c al
c i r c u i ts  fo r  a specifed  ti m e  u n d e r  fre  c o n d i ti o n s .  ( C M P -3 )

N C ab l e  S ys te m ,  Fl at C o n d u c to r.  ( Fl at C o n d u c to r C ab l e  S ys te m )  
A c o m p l e te  wi r i n g  s ys te m  fo r  b r a n c h  c i r c u i ts  th a t i s  d e s i g n e d

fo r  i n s tal l ati o n  u n d e r  c a r p e t s q u a r e s .  ( 3 2 4 )  ( C M P -6 )

I n fo r m a ti o n a l  N o te :  T h e  F C C  s ys te m  i n c l u d e s  Typ e  F C C  c a b l e
a n d  a s s o c i a te d  s h i e l d i n g ,  c o n n e c to r s ,  te r m i n a to r s ,  a d a p te r s ,
b o x e s ,  an d  r e c e p ta c l e s .

N C ab l e  Te r m i n ati o n .   A c o n n e c ti o n  c o n s i s ti n g o f an  i n s u l a ti o n
s ys te m  an d  a c o n n e c to r  a n d  i n s ta l l e d  o n  a m e d i u m  vo l tag e

( Typ e  M V)  c a b l e  to  c o n n e c t fr o m  a  c ab l e  to  a d e vi c e ,  s u c h  a s
e q u i p m e n t.  ( C M P -6 )

N C ab l e  Tray S ys te m .   A u n i t o r  as s e m b l y o f u n i ts  o r  s e c ti o n s  an d
as s o c i ate d  fttings  fo r m i n g a s tr u c tu r a l  s ys te m  u s e d  to  s e c u r e l y

fas te n  o r  s u p p o r t c a b l e s  a n d  r ac e wa ys .  ( C M P -8 )

N C ab l e b u s .   An  a s s e m b l y o f u n i ts  o r  s e c ti o n s  wi th  i n s u l ate d
c o n d u c to r s  h a vi n g a s s o c i a te d  fttings  fo r m i n g a s tr u c tu r al

s ys te m  u s e d  to  s e c u r e l y fas te n  o r  s u p p o r t c o n d u c to r s  an d
c o n d u c to r  te r m i n ati o n s  i n  a c o m p l e te l y e n c l o s e d ,  ve n ti l a te d ,

p r o te c ti ve  m e ta l  h o u s i n g.  T h i s  as s e m b l y i s  d e s i g n e d  to  c ar r y
fa u l t c u r r e n t a n d  to  wi th s ta n d  th e  m a gn e ti c  fo r c e s  o f s u c h

c u r r e n t.  ( C M P -8 )

I n fo r m a ti o n a l  N o te :  C a b l e b u s  i s  o r d i n a r i l y a s s e m b l e d  at th e
p o i n t o f i n s ta l l a ti o n  fr o m  th e  c o m p o n e n ts  fu r n i s h e d  o r  s p e c i ‐
fed  b y th e  m an u fa c tu r e r  i n  a c c o r d a n c e  wi th  i n s tr u c ti o n s  fo r  th e
specifc  j o b .

N C e l l  ( as  ap p l i e d  to  b atte ri e s ) .   T h e  b a s i c  e l e c tr o c h e m i c al  u n i t,
c h a r ac te r i z e d  b y an  an o d e  a n d  a c ath o d e ,  u s e d  to  r e c e i ve ,

s to r e ,  a n d  d e l i ve r  e l e c tr i c al  e n e r g y.  ( C M P -1 3 )

N C e l l ,  S e al e d .  ( S e al e d  C e l l )   A c e l l  th a t h as  n o  p r o vi s i o n  fo r  th e
r o u ti n e  ad d i ti o n  o f wa te r  o r  e l e c tr o l yte  o r  fo r  e x te r n al  m e as ‐

u r e m e n t o f e l e c tr o l yte  specifc  g r avi ty an d  m i gh t c o n tai n  p r e s ‐
s u r e  r e l i e f ve n ti n g .  ( C M P -1 3 )

N C e l l  L i n e .   An  as s e m b l y o f e l e c tr i c al l y i n te r c o n n e c te d  e l e c tro ‐
l yti c  c e l l s  s u p p l i e d  b y a  s o u r c e  o f d i r e c t-c u r r e n t p o we r.

( C M P -1 2 )

N C e l l  L i n e  Attac h m e n ts  an d  Au x i l i ar y E q u i p m e n t.   A te r m  th at
i n c l u d e s ,  b u t i s  n o t l i m i te d  to ,  au x i l i a r y ta n ks ;  p r o c e s s  p i p i n g ;

d u c two r k;  s tr u c tu r al  s u p p o r ts ;  e x p o s e d  c e l l  l i n e  c o n d u c to r s ;
c o n d u i ts  a n d  o th e r  r ac e wa ys ;  p u m p s ,  p o s i ti o n i n g  e q u i p m e n t,
an d  c e l l  c u to u t o r  b yp a s s  e l e c tr i c a l  d e vi c e s .  Au x i l i a r y e q u i p ‐

m e n t i n c l u d e s  to o l s ,  we l d i n g  m a c h i n e s ,  c r u c i b l e s ,  a n d  o th e r
p o r ta b l e  e q u i p m e n t u s e d  fo r  o p e r ati o n  an d  m ai n te n a n c e
wi th i n  th e  e l e c tr o l yti c  c e l l  l i n e  wo r ki n g z o n e .  I n  th e  c e l l  l i n e

wo r ki n g  z o n e ,  au x i l i a r y e q u i p m e n t i n c l u d e s  th e  e x p o s e d
c o n d u c ti ve  s u r fa c e s  o f u n g r o u n d e d  c r an e s  an d  c r an e - m o u n te d
c e l l -s e r vi c i n g e q u i p m e n t.  ( 6 6 8 )  ( C M P -1 2 )

C h arge  C o n tro l l e r.   E q u i p m e n t th at c o n tr o l s  d c  vo l tag e  o r  d c
c u r r e n t,  o r  b o th ,  a n d  th a t i s  u s e d  to  c h a r ge  a b a tte r y o r  o th e r

e n e r gy s to r ag e  d e vi c e .  ( C M P -1 3 )

N C h arge r P o we r C o n ve r te r.   T h e  d e vi c e  u s e d  to  c o n ve r t e n e r g y
fr o m  th e  p o we r  gr i d  to  a  h i g h -fr e q u e n c y o u tp u t fo r  wi r e l e s s

p o we r  tr a n s fe r.  ( 6 2 5 )  ( C M P -1 2 )

N C h i l d  C are  Fac i l i ty.   A b u i l d i n g  o r  s tr u c tu r e ,  o r  p o r ti o n  th e r e o f,
fo r  e d u c ati o n al ,  s u p e r vi s o r y,  o r  p e r s o n al  c ar e  s e r vi c e s  fo r  m o r e

th an  fo u r  c h i l d r e n  7  ye ar s  o l d  o r  l e s s .  ( 4 0 6 )  ( C M P -1 8 )

C i rc u i t B re ak e r.   A d e vi c e  d e s i gn e d  to  o p e n  an d  c l o s e  a  c i r c u i t
b y n o n a u to m a ti c  m e an s  an d  to  o p e n  th e  c i r c u i t a u to m a ti c al l y

o n  a p r e d e te r m i n e d  o ve r c u r r e n t wi th o u t d am ag e  to  i ts e l f wh e n
p r o p e r l y ap p l i e d  wi th i n  i ts  r ati n g .  ( C M P -1 0 )

I n fo r m ati o n a l  N o te :  T h e  a u to m a ti c  o p e n i n g  m e a n s  c a n  b e  i n te ‐
g r a l ,  d i r e c t a c ti n g  wi th  th e  c i r c u i t b r e a ke r,  o r  r e m o te  fr o m  th e
c i r c u i t b r e ak e r.

C i rc u i t B re ak e r,  Ad j u s tab l e .  ( Ad j u s tab l e  C i rc u i t B re ak e r)   A
q u al i fyi n g  te r m  i n d i c ati n g  th at th e  c i r c u i t b r e ake r  c a n  b e  s e t to
tr i p  at var i o u s  val u e s  o f c u r r e n t,  ti m e ,  o r  b o th ,  wi th i n  a p r e d e ‐
te r m i n e d  r an g e .  ( C M P -1 0 )

C i rc u i t B re ak e r,  I n s tan tan e o u s  Tri p .  ( I n s tan tan e o u s  Tri p
C i rc u i t B re ak e r)   A q u a l i fyi n g  te r m  i n d i c a ti n g th at n o  d e l a y i s
p u r p o s e l y i n tr o d u c e d  i n  th e  tr i p p i n g  ac ti o n  o f th e  c i r c u i t
b r e a ke r.  ( C M P -1 0 )

Δ C i rc u i t B re ake r,  I n ve rs e  T i m e .  ( I n ve rs e  T i m e  C i rc ui t B re ak e r)  
A q u al i fyi n g te r m  i n d i c ati n g  th at th e r e  i s  a  d e l a y p u r p o s e l y
i n tr o d u c e d  i n  th e  tr i p p i n g ac ti o n  o f th e  c i r c u i t b r e ake r,  an d
th e  d e l ay d e c r e a s e s  as  th e  m a gn i tu d e  o f th e  c u r r e n t i n c r e as e s .
( C M P -1 0 )

C i rc u i t B re ake r,  N o n ad j u s tab l e .  ( N o n ad j u s tab l e  C i rc ui t
B re ak e r)   A q u al i fyi n g te r m  i n d i c ati n g  th at th e  c i r c u i t b r e ake r
d o e s  n o t h ave  an y ad j u s tm e n t to  al te r  th e  val u e  o f th e  c u r r e n t
at wh i c h  i t wi l l  tr i p  o r  th e  ti m e  r e q u i r e d  fo r  i ts  o p e r a ti o n .
( C M P -1 0 )

•
Δ C l as s  1  C i rc u i t.   T h e  p o r ti o n  o f th e  wi r i n g  s ys te m  b e twe e n  th e

l o ad  s i d e  o f th e  C l as s  1  p o we r  s o u r c e  an d  th e  c o n n e c te d  e q u i p ‐
m e n t.  ( C M P -3 )

C l as s  2  C i rc u i t.   T h e  p o r ti o n  o f th e  wi r i n g  s ys te m  b e twe e n  th e
l o ad  s i d e  o f a  C l as s  2  p o we r  s o u r c e  an d  th e  c o n n e c te d  e q u i p ‐
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m e n t.  D u e  to  i ts  p o we r  l i m i tati o n s ,  a C l as s  2  c i r c u i t c o n s i d e r s
s a fe ty fr o m  a fre  i n i ti ati o n  s tan d p o i n t an d  p r o vi d e s  ac c e p tab l e
p r o te c ti o n  fr o m  e l e c tr i c  s h o c k.  ( C M P - 3 )

C l as s  3  C i rc u i t.   T h e  p o r ti o n  o f th e  wi r i n g  s ys te m  b e twe e n  th e
l o ad  s i d e  o f a  C l as s  3  p o we r  s o u r c e  an d  th e  c o n n e c te d  e q u i p ‐
m e n t.  D u e  to  i ts  p o we r  l i m i tati o n s ,  a C l as s  3  c i r c u i t c o n s i d e r s
s a fe ty fr o m  a fre  i n i ti ati o n  s ta n d p o i n t.  S i n c e  h i g h e r  l e ve l s  o f
vo l tag e  an d  c u r r e n t th a n  fo r  C l a s s  2  ar e  p e r m i tte d ,  a d d i ti o n al
s a fe g u a r d s  a r e  specifed  to  p r o vi d e  p r o te c ti o n  fr o m  an  e l e c tr i c
s h o c k h a z a r d  th a t c o u l d  b e  e n c o u n te r e d .  ( C M P - 3 )

N C l as s  4  C i rc u i t.   T h e  p o r ti o n  o f th e  wi r i n g  s ys te m  b e twe e n  th e
l o ad  s i d e  o f a C l as s  4  tr an s m i tte r  a n d  th e  C l as s  4  r e c e i ve r  o r
C l a s s  4  u ti l i z ati o n  e q u i p m e n t,  as  ap p r o p r i ate .  D u e  to  th e  ac ti ve
m o n i to r i n g  an d  c o n tr o l  o f th e  vo l ta ge  a n d  c u r r e n t p r o vi d e d ,  a
C l a s s  4  c i r c u i t c o n s i d e r s  s afe ty fr o m  a  fre  i n i ti ati o n  s tan d p o i n t
an d  p r o vi d e s  ac c e p tab l e  p r o te c ti o n  fr o m  e l e c tr i c  s h o c k.  ( 7 2 6 )
( C M P -3 )

I n fo r m ati o n a l  N o te :  A C l a s s  4  c i r c u i t i s  al s o  c o m m o n l y r e fe r r e d
to  a s  a  fau l t- m a n a g e d  p o we r  c i r c u i t.

N C l as s  4  D e vi c e .   An y ac ti ve  d e vi c e  c o n n e c te d  to  th e  C l a s s  4
c i r c u i t;  e x am p l e s  i n c l u d e  a  C l a s s  4  tr an s m i tte r,  a C l a s s  4
r e c e i ve r,  o r  C l a s s  4  u ti l i z a ti o n  e q u i p m e n t.  ( C M P -3 )

N C l as s  4  P o we r S ys te m .   An  a c ti ve l y m o n i to r e d  an d  c o n tr o l l e d
s ys te m  c o n s i s ti n g  o f o n e  o r  m o r e  C l a s s  4  tr an s m i tte r s  a n d  o n e

o r  m o r e  C l a s s  4  r e c e i ve r s  c o n n e c te d  b y a c ab l i n g s ys te m .
( C M P -3 )

N C l as s  4  Re c e i ve r.   A d e vi c e  th at a c c e p ts  C l a s s  4  p o we r  an d
c o n ve r ts  i t fo r  u s e  b y u ti l i z ati o n  e q u i p m e n t.  ( C M P -3 )

N C l as s  4  Tran s m i tte r.   A d e vi c e  th at s o u r c e s  C l as s  4  p o we r.  ( 7 2 6 )
( C M P -3 )

I n fo r m ati o n a l  N o te :  A C l a s s  4  tr a n s m i tte r  i s  d i ffe r e n t fr o m  tr a d i ‐
ti o n a l  p o we r  s o u r c e s  i n  th at i t m o n i to r s  th e  l i n e  fo r  fa u l ts  ( b o th
l i n e - to - l i n e  an d  l i n e -to - g r o u n d )  a n d  c e a s e s  p o we r  tr a n s m i s s i o n  i f
a fa u l t i s  s e n s e d .

N C l as s  4  U ti l i z ati o n  E q u i p m e n t.   D e vi c e s  th at ar e  d i r e c tl y
p o we r e d  b y a C l a s s  4  tr an s m i tte r  wi th o u t th e  n e e d  fo r  a s e p a‐

r ate  C l a s s  4  r e c e i ve r  ( th e  r e c e i ve r  i s  i n te gr a te d  i n to  th e  e q u i p ‐
m e n t) .  ( C M P -3 )

N C l o s e d  C o n s tr u c ti o n .   An y b u i l d i n g ,  b u i l d i n g  c o m p o n e n t,
a s s e m b l y,  o r  s ys te m  m a n u fac tu r e d  i n  s u c h  a  m an n e r  th at a l l

c o n c e al e d  p ar ts  o f p r o c e s s e s  o f m a n u fac tu r e  c an n o t b e  i n s p e c ‐
te d  afte r  i n s ta l l ati o n  at th e  b u i l d i n g s i te  wi th o u t d i s a s s e m b l y,

d am ag e ,  o r  d e s tr u c ti o n .  ( 5 4 5 )  ( C M P -7 )

C l o th e s  C l o s e t.   A n o n h ab i ta b l e  r o o m  o r  s p ac e  i n te n d e d
p r i m a r i l y fo r  s to r a ge  o f g ar m e n ts  a n d  ap p ar e l .  ( C M P -1 )

N C l o th e s  C l o s e t S to rage  S p ac e .   T h e  a r e a wi th i n  a c l o th e s  c l o s e t
i n  wh i c h  c o m b u s ti b l e  m a te r i al s  c an  b e  ke p t.  ( 4 1 0 )  ( C M P -1 8 )

N C o l l e c to r Ri n gs .   An  a s s e m b l y o f s l i p  r i n g s  fo r  tr an s fe r r i n g e l e c ‐
tr i c  e n e r gy fr o m  a s ta ti o n a r y to  a  r o ta ti n g m e m b e r.  ( 6 7 5 )

( C M P -7 )

N C o m b i n e r ( D C ) .  ( d c  C o m b i n e r)  ( D i re c t- C u r re n t C o m b i n e r)  
An  e n c l o s u r e  th a t i n c l u d e s  d e vi c e s  u s e d  to  c o n n e c t two  o r
m o r e  P V s ys te m  d c  c i r c u i ts  i n  p a r al l e l .  ( 6 9 0 )  ( C M P - 4 )

Δ C o m b u s ti b l e  D u s t.   S o l i d  p a r ti c l e s  th at ar e  5 0 0  µ m  o r  s m a l l e r
( i . e . ,  m ate r i a l  p as s i n g  a U . S .  N o .  3 5  S tan d a r d  S i e ve  as  defned

i n  AS T M  E 1 1 -1 7 ,  Standard Specifcation for Woven Wire Test Sieve

Cloth and Test Sieves)  th at c an  fo r m  an  e x p l o s i b l e  m i x tu r e  wh e n
s u s p e n d e d  i n  a i r  at s ta n d a r d  atm o s p h e r i c  p r e s s u r e  a n d  te m p e r ‐

atu r e .  [ 4 9 9 : 3 . 3 . 3 ]  ( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AS T M  E 1 2 2 6 ,  Standard Test Method for
Explosibility of Dust Clouds;  I S O  6 1 8 4 -1 ,  Explosion protection systems

— Part 1 : Determination of explosion indices of combustible dusts in
air;  o r  AN S I / U L  8 0 0 7 9 - 2 0 - 2 ,  Explosive Atmospheres — Part 20-2:

Material Characteristics — Combustible Dusts Test Methods,  fo r  p r o c e ‐
d u r e s  fo r  d e te r m i n i n g  th e  e x p l o s i b i l i ty o f d u s ts .  H i s to r i c a l l y,
e x p l o s i b i l i ty h a s  b e e n  d e s c r i b e d  a s  p r e s e n ti n g  a  fash  fre  o r
e x p l o s i o n  h a z a r d .  I t c o u l d  b e  u n d e r s to o d  th a t p o te n ti a l  h a z a r d s
d u e  to  th e  fo r m ati o n  o f a n  e x p l o s i b l e  m i x tu r e  wh e n  s u s p e n d e d
i n  ai r  a t s tan d a r d  a tm o s p h e r i c  p r e s s u r e  a n d  te m p e r a tu r e  wo u l d
i n c l u d e  i g n i ti o n .

N C o m b u s ti b l e  G as  D e te c ti o n  S ys te m .   A p r o te c ti o n  te c h n i q u e
u ti l i z i n g s tati o n ar y g as  d e te c to r s  i n  i n d u s tr i al  e s tab l i s h m e n ts .

( C M P -1 4 )

N C o m m i s s i o n i n g.   T h e  p r o c e s s ,  p r o c e d u r e s ,  a n d  te s ti n g  u s e d  to
s e t u p  a n d  ve r i fy th e  i n i ti al  p e r fo r m an c e ,  o p e r a ti o n al  c o n tr o l s ,
s a fe ty s ys te m s ,  an d  s e q u e n c e  o f o p e r a ti o n  o f e l e c tr i c al  d e vi c e s

a n d  e q u i p m e n t,  p r i o r  to  i t b e i n g p l a c e d  i n to  ac ti ve  s e r vi c e .
( C M P -1 3 )

N C o m m u n i c ati o n s  C i rc u i t.   A m e tal l i c ,  fber,  o r  wi r e l e s s  c i r c u i t
th a t p r o vi d e s  vo i c e / d ata ( an d  as s o c i ate d  p o we r )  fo r

c o m m u n i c a ti o n s -r e l ate d  s e r vi c e s  b e twe e n  c o m m u n i c a ti o n s
e q u i p m e n t.  ( C M P -1 6 )

N C o m m u n i c ati o n s  C i rc u i t,  N e two rk - P o we re d  B ro ad b an d .
( N e two rk- P o we re d  B ro ad b an d  C o m m un i c ati o n s  C i rc ui t)   T h e

c i r c u i t e x te n d i n g fr o m  th e  c o m m u n i c ati o n s  u ti l i ty’ s  o r  s e r vi c e
p r o vi d e r ' s  s e r vi n g  te r m i n a l  o r  tap  u p  to  an d  i n c l u d i n g  th e
n e two r k i n te r fac e  u n i t ( N I U ) .  ( 8 3 0 )  ( C M P -1 6 )

I n fo r m a ti o n a l  N o te :  A typ i c a l  o n e -fam i l y d we l l i n g  n e two r k-
p o we r e d  c o m m u n i c a ti o n s  c i r c u i t c o n s i s ts  o f a  c o m m u n i c a ti o n s
d r o p  o r  c o m m u n i c a ti o n s  s e r vi c e  c a b l e  a n d  a n  N I U  a n d  i n c l u d e s
th e  c o m m u n i c a ti o n s  u ti l i ty’ s  s e r vi n g  te r m i n a l  o r  ta p  wh e r e  i t i s
n o t u n d e r  th e  e x c l u s i ve  c o n tr o l  o f th e  c o m m u n i c ati o n s  u ti l i ty.

N C o m m un i c ati o n s  C i rc ui t,  P re m i s e s .  ( P re m i s e s  C o m m un i c ati o n s
C i rc u i t)   T h e  c i r c u i t th at e x te n d s  vo i c e ,  au d i o ,  vi d e o ,  d a ta ,

i n te r a c ti ve  s e r vi c e s ,  te l e g r ap h  ( e x c e p t r a d i o ) ,  a n d  o u ts i d e
wi r i n g  fo r  fre  al a r m  an d  b u r g l a r  al ar m  fr o m  th e  s e r vi c e  p r o vi d ‐
e r ’ s  n e two r k te r m i n a l  to  th e  c u s to m e r ' s  c o m m u n i c ati o n s  e q u i p ‐
m e n t.  ( 8 4 0 )  ( C M P -1 6 )

C o m m un i c ati o n s  E q u i p m e n t.   T h e  e l e c tr o n i c  e q u i p m e n t th a t
p e r fo r m s  th e  te l e c o m m u n i c a ti o n s  o p e r a ti o n s  fo r  th e  tr a n s m i s ‐

s i o n  o f a u d i o ,  vi d e o ,  an d  d ata,  a n d  i n c l u d e s  p o we r  e q u i p m e n t
( e . g . ,  d c  c o n ve r te r s ,  i n ve r te r s ,  a n d  b a tte r i e s ) ,  te c h n i c al  s u p p o r t

e q u i p m e n t ( e . g . ,  c o m p u te r s ) ,  a n d  c o n d u c to r s  d e d i c ate d  s o l e l y
to  th e  o p e r a ti o n  o f th e  e q u i p m e n t.  ( C M P -1 6 )

I n fo r m ati o n a l  N o te :  As  th e  te l e c o m m u n i c a ti o n s  n e two r k  tr a n s i ‐
ti o n s  to  a m o r e  d a ta - c e n tr i c  n e two r k,  c o m p u te r s ,  r o u te r s ,  s e r v‐
e r s ,  an d  th e i r  p o we r i n g  e q u i p m e n t,  a r e  b e c o m i n g  e s s e n ti a l  to
th e  tr a n s m i s s i o n  o f a u d i o ,  vi d e o ,  a n d  d a ta  a n d  a r e  fnding
i n c r e a s i n g  ap p l i c a ti o n  i n  c o m m u n i c a ti o n s  e q u i p m e n t i n s ta l l a ‐
ti o n s .

N C o m m u n i c ati o n s  S e r vi c e  P ro vi d e r.   An  o r g an i z a ti o n ,  b u s i n e s s ,
o r  i n d i vi d u a l  th at o ffe r s  c o m m u n i c a ti o n s  s e r vi c e  to  o th e r s .
( C M P -1 6 )

N C o m m un i ty An te n n a Te l e vi s i o n  C i rc u i t ( C AT V) .   T h e  c i r c u i t
th a t e x te n d s  c o m m u n i ty an te n n a te l e vi s i o n  s ys te m s  fo r  a u d i o ,

vi d e o ,  d ata,  an d  i n te r ac ti ve  s e r vi c e s  fr o m  th e  s e r vi c e  p r o vi d e r ’ s
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n e two r k te r m i n al  to  th e  a p p r o p r i a te  c u s to m e r  e q u i p m e n t.
( C M P -1 6 )

N C o n c e al ab l e  N o n m e tal l i c  E x te n s i o n .   A l i s te d  a s s e m b l y o f two ,
th r e e ,  o r  fo u r  i n s u l a te d  c i r c u i t c o n d u c to r s  wi th i n  a n o n m e tal l i c

j a c ke t,  a n  e x tr u d e d  th e r m o p l as ti c  c o ve r i n g,  o r  a s e al e d  n o n m e ‐
ta l l i c  c o ve r i n g .  T h e  classifcation  i n c l u d e s  s u r fa c e  e x te n s i o n s

i n te n d e d  fo r  m o u n ti n g d i r e c tl y o n  th e  s u r fac e  o f wal l s  o r  c e i l ‐
i n g s  a n d  c o n c e al e d  wi th  p a i n t,  te x tu r e ,  j o i n t c o m p o u n d ,  p l a s ‐
te r,  wal l p ap e r,  ti l e ,  wa l l  p an e l i n g ,  o r  o th e r  s i m i l ar  m ate r i a l s .

( C M P -6 )

C o n c e al e d .   Re n d e r e d  i n ac c e s s i b l e  b y th e  s tr u c tu r e  o r  fnish  o f
th e  b u i l d i n g.  ( C M P - 1 )

I n fo r m ati o n a l  N o te :  Wi r e s  i n  c o n c e a l e d  r a c e wa ys  a r e  c o n s i d e r e d
c o n c e a l e d ,  e ve n  th o u g h  th e y m a y b e c o m e  a c c e s s i b l e  b y wi th ‐
d r a wi n g  th e m .

N C o n c e al e d  Kn o b - an d - Tu b e  Wi ri n g.   A wi r i n g m e th o d  u s i n g
kn o b s ,  tu b e s ,  an d  fexible  n o n m e tal l i c  tu b i n g  fo r  th e  p r o te c ‐

ti o n  an d  s u p p o r t o f s i n g l e  i n s u l ate d  c o n d u c to r s .  ( C M P -6 )

C o n d u c to r,  B are .  ( B are  C o n d u c to r)   A c o n d u c to r  h avi n g  n o
c o ve r i n g  o r  e l e c tr i c a l  i n s u l ati o n  wh ats o e ve r.  ( C M P -6 )

Δ C o n d uc to r,  C o p p e r- C l ad  Al u m i n u m .  ( C o p p e r- C l ad  Al u m i n um
C o n d u c to r)   C o n d u c to r  d r awn  fr o m  a  c o p p e r-c l a d  al u m i n u m
r o d ,  wi th  th e  c o p p e r  m e ta l l u r gi c al l y b o n d e d  to  a n  al u m i n u m

c o r e .  ( C M P -6 )

C o n d uc to r,  C o ve re d .  ( C o ve re d  C o n d u c to r)   A c o n d u c to r
e n c a s e d  wi th i n  m ate r i a l  o f c o m p o s i ti o n  o r  th i c kn e s s  th a t i s  n o t
r e c o g n i z e d  b y th i s  Code as  e l e c tr i c al  i n s u l a ti o n .  ( C M P -6 )

C o n d u c to r,  I n s u l ate d .  ( I n s u l ate d  C o n d u c to r)   A c o n d u c to r
e n c a s e d  wi th i n  m ate r i a l  o f c o m p o s i ti o n  an d  th i c kn e s s  th at i s
r e c o g n i z e d  b y th i s  Code as  e l e c tr i c al  i n s u l ati o n .  ( C M P -6 )

N C o n d u c to r,  I n s u l ate d .  ( I n s u l ate d  C o n d uc to r)   O ve rh e a d  s e r vi c e
c o n d u c to r  e n c a s e d  i n  a  p o l ym e r i c  m ate r i a l  a d e q u a te  fo r  th e

ap p l i e d  n o m i n a l  vo l tag e  an d  an y c o n d u c to r  typ e s  d e s c r i b e d  i n
3 1 0 . 4 .  ( 3 9 6 )  ( C M P -6 )

I n fo r m a ti o n a l  N o te :  S e e  I C E A S -7 6 - 4 7 4 - 2 0 1 1 ,  Standard for Neutral
Supported Power Cable Assemblies with Weather-Resistant Extruded

Insulation Rated 600 Volts,  fo r  i n fo r m a ti o n  a b o u t o ve rh e a d  s e r vi c e
c o n d u c to r s .

N C o n d u c to rs ,  O u td o o r O ve rh e ad .  ( O utd o o r O ve rh e ad  C o n d uc ‐
to rs )   S i n gl e  c o n d u c to r s ,  i n s u l a te d ,  c o ve r e d ,  o r  b a r e ,  i n s tal l e d
o u td o o r s  o n  s u p p o r t s tr u c tu r e s  i n  fr e e  ai r.  ( 3 9 9 )  ( C M P -6 )

N C o n d ui t,  Fl e x i b l e  M e tal  ( FM C ) .  ( Fl e x i b l e  M e tal  C o n d u i t)   A
r a c e way o f c i r c u l ar  c r o s s  s e c ti o n  m ad e  o f h e l i c a l l y wo u n d ,

fo r m e d ,  i n te r l o c ke d  m e tal  s tr i p .  ( C M P -8 )

N C o n d ui t,  H i gh  D e n s i ty P o l ye th yl e n e  ( H D P E ) .  ( H i gh  D e n s i ty
P o l ye th yl e n e  C o n d ui t)   A n o n m e tal l i c  r a c e way o f c i r c u l ar  c r o s s

s e c ti o n ,  wi th  as s o c i ate d  c o u p l i n gs ,  c o n n e c to r s ,  a n d  fttings  fo r
th e  i n s tal l ati o n  o f e l e c tr i c a l  c o n d u c to r s .  ( C M P -8 )

N C o n d ui t,  I n te r m e d i ate  M e tal  ( I M C ) .  ( I n te r m e d i ate  M e tal
C o n d ui t)   A s te e l  th r e ad ab l e  r ac e wa y o f c i r c u l ar  c r o s s  s e c ti o n

d e s i g n e d  fo r  th e  p h ys i c a l  p r o te c ti o n  an d  r o u ti n g  o f c o n d u c to r s
an d  c ab l e s  an d  fo r  u s e  as  a n  e q u i p m e n t g r o u n d i n g c o n d u c to r
wh e n  i n s ta l l e d  wi th  i ts  i n te gr a l  o r  a s s o c i a te d  c o u p l i n g  an d

a p p r o p r i a te  fttings.  ( C M P -8 )

N C o n d u i t,  L i q u i d ti gh t Fl e x i b l e  M e tal  ( L FM C ) .  ( L i q u i d ti gh t Fl e x i ‐
b l e  M e tal  C o n d u i t)   A r ac e way o f c i r c u l ar  c r o s s  s e c ti o n  h a vi n g

an  o u te r  l i q u i d ti gh t,  n o n m e tal l i c ,  s u n l i g h t-r e s i s tan t j ac ke t o ve r
an  i n n e r  fexible  m e tal  c o r e  wi th  a s s o c i a te d  c o u p l i n g s ,  c o n n e c ‐

to r s ,  a n d  fttings  fo r  th e  i n s tal l a ti o n  o f e l e c tr i c  c o n d u c to r s .
( C M P -8 )

N C o n d ui t,  L i q u i d ti gh t Fl e x i b l e  N o n m e tal l i c  ( L FN C ) .  ( L i q u i d ‐
ti gh t Fl e x i b l e  N o n m e tal l i c  C o n d ui t)   A r ac e wa y o f c i r c u l ar  c r o s s

s e c ti o n  o f va r i o u s  typ e s  a s  fo l l o ws :

( 1 ) A s m o o th  s e am l e s s  i n n e r  c o r e  an d  c o ve r  b o n d e d  to g e th e r
an d  h avi n g  o n e  o r  m o r e  r e i n fo r c e m e n t l aye r s  b e twe e n
th e  c o r e  a n d  c o ve r s ,  d e s i g n ate d  as  L F N C -A

( 2 ) A s m o o th  i n n e r  s u r fa c e  wi th  i n te g r al  r e i n fo r c e m e n t
wi th i n  th e  r a c e way wal l ,  d e s i g n ate d  as  L F N C -B

( 3 ) A c o r r u ga te d  i n te r n a l  a n d  e x te r n al  s u r fa c e  wi th o u t i n te ‐
g r al  r e i n fo r c e m e n t wi th i n  th e  r ac e way wa l l ,  d e s i g n ate d  a s
L F N C - C

( C M P -8 )

I n fo r m ati o n a l  N o te :  F N M C  i s  a n  a l te r n a ti ve  d e s i g n ati o n  fo r
L F N C .

N C o n d u i t,  N o n m e tal l i c  U n d e rgro u n d  wi th  C o n d uc to rs  ( N U C C ) .
( N o n m e tal l i c  U n d e rgro u n d  C o n d u i t wi th  C o n d u c to rs )   A

fa c to r y a s s e m b l y o f c o n d u c to r s  o r  c a b l e s  i n s i d e  a  n o n m e ta l l i c ,
s m o o th  wa l l  r a c e way wi th  a  c i r c u l a r  c r o s s  s e c ti o n .  ( C M P -8 )

N C o n d u i t,  Re i n fo rc e d  T h e r m o s e tti n g Re s i n  ( RT RC ) .  ( Re i n ‐
fo rc e d  T h e r m o s e tti n g Re s i n  C o n d u i t)   A r i g i d  n o n m e tal l i c

r ac e way o f c i r c u l a r  c r o s s  s e c ti o n ,  wi th  i n te gr a l  o r  a s s o c i a te d
c o u p l i n gs ,  c o n n e c to r s ,  a n d  fttings  fo r  th e  i n s ta l l a ti o n  o f e l e c ‐
tr i c a l  c o n d u c to r s  an d  c a b l e s .  ( C M P -8 )

N C o n d u i t,  Ri gi d  M e tal  ( RM C ) .  ( Ri gi d  M e tal  C o n d u i t)   A th r e a d ‐
ab l e  r ac e wa y o f c i r c u l ar  c r o s s  s e c ti o n  d e s i g n e d  fo r  th e  p h ys i c al

p r o te c ti o n  an d  r o u ti n g o f c o n d u c to r s  an d  c ab l e s  an d  fo r  u s e  a s
a n  e q u i p m e n t g r o u n d i n g c o n d u c to r  wh e n  i n s tal l e d  wi th  i ts

i n te gr a l  o r  as s o c i ate d  c o u p l i n g an d  ap p r o p r i ate  fttings.  ( C M P
- 8 )

N C o n d u i t,  Ri gi d  P o l yvi n yl  C h l o ri d e  ( P VC ) .  ( Ri gi d  P o l yvi n yl
C h l o ri d e  C o n d ui t)   A r i g i d  n o n m e tal l i c  r ac e wa y o f c i r c u l ar

c r o s s  s e c ti o n ,  wi th  i n te gr a l  o r  as s o c i ate d  c o u p l i n gs ,  c o n n e c to r s ,
a n d  fttings  fo r  th e  i n s tal l ati o n  o f e l e c tr i c al  c o n d u c to r s  an d
c a b l e s .  ( C M P -8 )

C o n d u i t B o d y.   A s e p a r ate  p o r ti o n  o f a  c o n d u i t o r  tu b i n g
s ys te m  th at p r o vi d e s  ac c e s s  th r o u gh  a r e m o vab l e  c o ve r ( s )  to

th e  i n te r i o r  o f th e  s ys te m  a t a  j u n c ti o n  o f two  o r  m o r e  s e c ti o n s
o f th e  s ys te m  o r  at a te r m i n al  p o i n t o f th e  s ys te m .

B o x e s  s u c h  as  F S  an d  F D  o r  l ar g e r  c a s t o r  s h e e t m e tal  b o x e s
ar e  n o t classifed  as  c o n d u i t b o d i e s .  ( C M P -9 )

N C o n n e c to r.   An  e l e c tr o m e c h an i c a l  ftting.  ( 3 9 3 )  ( C M P -1 8 )

N C o n n e c to r,  I n te rc e l l .  ( I n te rc e l l  C o n n e c to r)   An  e l e c tr i c al l y
c o n d u c ti ve  b a r  o r  c ab l e  u s e d  to  c o n n e c t ad j a c e n t c e l l s .
( C M P -1 3 )

N C o n n e c to r,  I n te r ti e r.  ( I n te r ti e r C o n n e c to r)   An  e l e c tr i c al
c o n d u c to r  u s e d  to  c o n n e c t two  c e l l s  o n  d i ffe r e n t ti e r s  o f th e

s a m e  r a c k o r  d i ffe r e n t s h e l ve s  o f th e  s am e  r ac k.  ( C M P - 1 3 )

N C o n n e c to r,  L o ad .  ( L o ad  C o n n e c to r)   An  e l e c tr o m e c h an i c al
c o n n e c to r  u s e d  fo r  p o we r  fr o m  th e  b u s b ar  to  u ti l i z ati o n  e q u i p ‐

m e n t.  ( 3 9 3 )  ( C M P -1 8 )

N C o n n e c to r,  P e n d an t.  ( P e n d an t C o n n e c to r)   An  e l e c tr o m e c h an i ‐
c a l  o r  m e c h an i c a l  c o n n e c to r  u s e d  to  s u s p e n d  l o w-vo l ta ge
l u m i n a i r e  o r  u ti l i z ati o n  e q u i p m e n t b e l o w th e  gr i d  r a i l  a n d  to
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ART I C L E  1 0 0  — D E FI N I T I O N SC H AP T E R 1

7 0 –3 4 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

s u p p l y p o we r  to  c o n n e c t fr o m  th e  b u s b a r  to  u ti l i z a ti o n  e q u i p ‐
m e n t.  ( 3 9 3 )  ( C M P -1 8 )

N C o n n e c to r,  P o we r Fe e d .  ( P o we r Fe e d  C o n n e c to r)   An  e l e c tr o ‐
m e c h an i c al  c o n n e c to r  u s e d  to  c o n n e c t th e  p o we r  s u p p l y to  a
p o we r  d i s tr i b u ti o n  c ab l e ,  to  c o n n e c t d i r e c tl y to  th e  b u s b ar,  o r
to  c o n n e c t fr o m  a p o we r  d i s tr i b u ti o n  c a b l e  to  th e  b u s b ar.  ( 3 9 3 )
( C M P -1 8 )

C o n n e c to r,  P re s s u re  ( S o l d e rl e s s ) .  ( P re s s u re  C o n n e c to r)   A
d e vi c e  th at e s ta b l i s h e s  a  c o n n e c ti o n  b e twe e n  two  o r  m o r e
c o n d u c to r s  o r  b e twe e n  o n e  o r  m o r e  c o n d u c to r s  an d  a te r m i n al
b y m e an s  o f m e c h a n i c al  p r e s s u r e  an d  wi th o u t th e  u s e  o f s o l d e r.
( C M P -1 )

N C o n n e c to r,  Rai l  to  Rai l .  ( Rai l  to  Rai l  C o n n e c to r)   An  e l e c tr o ‐
m e c h a n i c al  c o n n e c to r  u s e d  to  i n te r c o n n e c t b u s b a r s  fr o m  o n e
c e i l i n g  gr i d  r ai l  to  a n o th e r  gr i d  r ai l .  ( 3 9 3 )  ( C M P -1 8 )

N C o n n e c to r S tri p .   A m e tal  wi r e way c o n tai n i n g  p e n d an t o r  fush
r e c e p ta c l e s .  ( 5 2 0 )  ( C M P -1 5 )

N C o n tai n e r ( as  ap p l i e d  to  b atte ri e s ) .   A s i n gl e -c e l l  o r  m u l ti c e l l
ve s s e l  o r  j ar  th a t h o l d s  th e  p l a te s ,  e l e c tr o l yte ,  a n d  o th e r

e l e m e n ts  o f a s i n g l e  u n i t i n  a b atte r y.  ( C M P -1 3 )

C o n ti n u o u s  L o ad .   A l o ad  wh e r e  th e  m ax i m u m  c u r r e n t i s
e x p e c te d  to  c o n ti n u e  fo r  3  h o u r s  o r  m o r e .  ( C M P -2 )

N C o n tro l .   T h e  p r e d e te r m i n e d  p r o c e s s  o f c o n n e c ti n g ,  d i s c o n ‐
n e c ti n g ,  i n c r e a s i n g,  o r  r e d u c i n g e l e c tr i c  p o we r.  ( 7 5 0 )
( C M P -1 3 )

C o n tro l  C i rc u i t.   T h e  c i r c u i t o f a c o n tr o l  a p p a r atu s  o r  s ys te m
th a t c ar r i e s  th e  e l e c tr i c  s i gn a l s  d i r e c ti n g  th e  p e r fo r m a n c e  o f
th e  c o n tr o l l e r  b u t d o e s  n o t c ar r y th e  m ai n  p o we r  c u r r e n t.
( C M P -1 1 )

N C o n tro l  C i rc u i ts ,  Fau l t- To l e ran t E x te r n al .  ( Fau l t- To l e ran t E x te r‐
n al  C o n tro l  C i rc u i ts )   T h o s e  c o n tr o l  c i r c u i ts  e i th e r  e n te r i n g  o r
l e avi n g  th e  fre  p u m p  c o n tr o l l e r  e n c l o s u r e ,  wh i c h  i f b r o ke n ,
d i s c o n n e c te d ,  o r  s h o r te d  wi l l  n o t p r e ve n t th e  c o n tr o l l e r  fr o m
s tar ti n g  th e  fre  p u m p  fr o m  a l l  o th e r  i n te r n al  o r  e x te r n al
m e a n s  an d  m ay c au s e  th e  c o n tr o l l e r  to  s ta r t th e  p u m p  u n d e r
th e s e  c o n d i ti o n s .  ( 6 9 5 )  ( C M P -1 3 )

N C o n tro l  D e vi c e ,  E m e rge n c y L i gh ti n g.  ( E m e rge n c y L i gh ti n g
C o n tro l  D e vi c e )   A s e p a r ate  o r  i n te gr a l  d e vi c e  i n te n d e d  to
p e r fo r m  o n e  o r  m o r e  e m e r ge n c y l i gh ti n g  c o n tr o l  fu n c ti o n s .
( 7 0 0 )  ( C M P -1 3 )

I n fo r m a ti o n a l  N o te :  S e e  U L  9 2 4 ,  Emergency Lighting and Power
Equipment,  fo r  i n fo r m a ti o n  c o ve r i n g  e m e r g e n c y l i g h ti n g  c o n tr o l
d e vi c e s .

C o n tro l  D rawi n g.   A d r a wi n g  o r  o th e r  d o c u m e n t p r o vi d e d  b y
th e  m a n u fac tu r e r  o f th e  i n tr i n s i c al l y s afe  o r  as s o c i ate d  a p p ar a‐
tu s ,  o r  o f th e  n o n i n c e n d i ve  feld  wi r i n g  a p p ar atu s  o r  a s s o c i a te d

n o n i n c e n d i ve  feld  wi r i n g a p p a r atu s ,  th a t d e ta i l s  th e  al l o we d
i n te r c o n n e c ti o n s  b e twe e n  th e  i n tr i n s i c al l y s a fe  an d  a s s o c i a te d
ap p ar a tu s  o r  b e twe e n  th e  n o n i n c e n d i ve  feld  wi r i n g  ap p ar a tu s

o r  as s o c i ate d  n o n i n c e n d i ve  feld  wi r i n g  a p p ar atu s .  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  th e  fo l l o wi n g  s ta n d a r d s  fo r  a d d i ti o n a l
i n fo r m a ti o n :

( 1 ) AN S I / I S A/ U L  1 2 0 2 0 2 ,  Recommendations for the Preparation,
Content,  and Organization of Intrinsic Safety Control Drawings

( 2 ) AN S I / U L  9 1 3 ,  Intrinsically Safe Apparatus and Associated
Apparatus for Use in Class I,  II,  and III,  Division 1 ,  Hazardous
(Classifed) Locations

( 3 ) AN S I / U L  6 0 0 7 9 -1 1 ,  Explosive Atmospheres — Part 1 1 : Equip‐
ment Protection by Intrinsic Safety “i”

( 4 ) AN S I / U L  1 2 1 2 0 1 ,  Nonincendive Electrical Equipment for Use
in Class I and II,  Division 2 and Class III,  Divisions 1  and 2
Hazardous (Classifed) Locations

( 5 ) AN S I / I S A RP  1 2 . 0 6 . 0 1 ,  Recommended Practice for Wiring
Methods for Hazardous (Classifed) Locations Instrumentation

— Part 1 : Intrinsic Safety

N C o n tro l  Ro o m .   An  e n c l o s e d  c o n tr o l  s p ac e  o u ts i d e  th e  h o i s t‐
way,  i n te n d e d  fo r  fu l l  b o d i l y e n tr y,  th at c o n ta i n s  th e  e l e vato r

m o to r  c o n tr o l l e r.  T h e  r o o m  c o u l d  al s o  c o n ta i n  e l e c tr i c al
an d / o r  m e c h a n i c al  e q u i p m e n t u s e d  d i r e c tl y i n  c o n n e c ti o n

wi th  th e  e l e va to r  o r  d u m b wa i te r  b u t n o t th e  e l e c tr i c  d r i vi n g
m a c h i n e  o r  th e  h yd r au l i c  m ac h i n e .  ( 6 2 0 )  ( C M P - 1 2 )

N C o n tro l  S p ac e .   A s p ac e  i n s i d e  o r  o u ts i d e  th e  h o i s twa y i n te n d e d
to  b e  ac c e s s e d  wi th  o r  wi th o u t fu l l  b o d i l y e n tr y th at c o n tai n s
th e  e l e va to r  m o to r  c o n tr o l l e r.  T h i s  s p a c e  c o u l d  al s o  c o n tai n

e l e c tr i c al  an d / o r  m e c h a n i c al  e q u i p m e n t u s e d  d i r e c tl y i n
c o n n e c ti o n  wi th  th e  e l e va to r,  d u m b wa i te r,  e s c al ato r,  m o vi n g

wal k,  o r  p l atfo r m  l i ft,  b u t n o t th e  e l e c tr i c a l  d r i vi n g  m ac h i n e  o r
th e  h yd r au l i c  m ac h i n e .  ( 6 2 0 )  ( C M P -1 2 )

N C o n tro l  S ys te m .   T h e  o ve r al l  s ys te m  g o ve r n i n g th e  s tar ti n g ,
s to p p i n g,  d i r e c ti o n  o f m o ti o n ,  a c c e l e r ati o n ,  s p e e d ,  a n d  r e tar d a‐
ti o n  o f th e  m o vi n g  m e m b e r.  ( 6 2 0 )  ( C M P -1 2 )

C o n tro l l e r.   A d e vi c e  o r  gr o u p  o f d e vi c e s  th at s e r ve s  to  go ve r n ,
i n  s o m e  p r e d e te r m i n e d  m an n e r,  th e  e l e c tr i c  p o we r  d e l i ve r e d

to  th e  ap p a r atu s  to  wh i c h  i t i s  c o n n e c te d .  ( C M P -1 )

N C o n tro l l e r,  M o ti o n .  ( M o ti o n  C o n tro l l e r)   T h e  e l e c tr i c al
d e vi c e ( s )  fo r  th at p ar t o f th e  c o n tr o l  s ys te m  th a t g o ve r n s  th e

ac c e l e r ati o n ,  s p e e d ,  r e tar d ati o n ,  an d  s to p p i n g o f th e  m o vi n g
m e m b e r.  ( 6 2 0 )  ( C M P -1 2 )

I n fo r m ati o n a l  N o te :  T h e  m o to r  c o n tr o l  fu n c ti o n  m a y b e  i n te ‐
g r a l  to  th e  m o ti o n  c o n tr o l l e r.

N C o n tro l l e r,  M o to r.  ( M o to r C o n tro l l e r)   An y s wi tc h  o r  d e vi c e
th a t i s  n o r m al l y u s e d  to  s tar t an d  s to p  a m o to r  b y m a ki n g an d

b r e a ki n g th e  m o to r  c i r c u i t c u r r e n t.  ( C M P -1 1 )

N C o n tro l l e r,  O p e rati o n .  ( O p e rati o n  C o n tro l l e r)   T h e  e l e c tr i c al
d e vi c e ( s )  fo r  th a t p ar t o f th e  c o n tr o l  s ys te m  th at i n i ti a te s  th e

s tar ti n g ,  s to p p i n g ,  a n d  d i r e c ti o n  o f m o ti o n  i n  r e s p o n s e  to  a
s i gn a l  fr o m  an  o p e r a ti n g d e vi c e .  ( 6 2 0 )  ( C M P -1 2 )

C o n ve r te r,  D C - to - D C .  ( D C - to - D C  C o n ve r te r)   A d e vi c e  th at c an
p r o vi d e  an  o u tp u t d c  vo l tag e  a n d  c u r r e n t a t a h i g h e r  o r  l o we r

va l u e  th an  th e  i n p u t d c  vo l ta ge  a n d  c u r r e n t.  ( C M P -4 )

N C o n ve r te r C i rc u i t,  D C - to - D C .  ( D C - to - D C  C o n ve r te r C i rc u i t)  
T h e  d c  c i r c u i t c o n d u c to r s  c o n n e c te d  to  th e  o u tp u t o f a d c -to -
d c  c o n ve r te r.  ( C M P -4 )

N C o n ve r ti n g D e vi c e .   T h at p ar t o f th e  h e ati n g  e q u i p m e n t th a t
c o n ve r ts  i n p u t m e c h an i c al  o r  e l e c tr i c al  e n e r g y to  th e  vo l tag e ,

c u r r e n t,  an d  fr e q u e n c y u s e d  fo r  th e  h e a ti n g ap p l i c ato r.  A
c o n ve r ti n g d e vi c e  c o n s i s ts  o f e q u i p m e n t u s i n g  l i n e  fr e q u e n c y,

al l  s tati c  m u l ti p l i e r s ,  o s c i l l ato r- typ e  u n i ts  u s i n g  vac u u m  tu b e s ,
i n ve r te r s  u s i n g  s o l i d -s ta te  d e vi c e s ,  o r  m o to r-g e n e r ato r  e q u i p ‐
m e n t.  ( 6 6 5 )  ( C M P -1 2 )

C o o k i n g U n i t,  C o un te r- M o u n te d .  ( C o un te r- M o u n te d  C o o ki n g
U n i t)   A c o o ki n g  a p p l i a n c e  d e s i gn e d  fo r  m o u n ti n g  i n  o r  o n  a

c o u n te r  a n d  c o n s i s ti n g o f o n e  o r  m o r e  h e ati n g  e l e m e n ts ,  i n te r ‐
n a l  wi r i n g ,  a n d  b u i l t- i n  o r  m o u n tab l e  c o n tr o l s .  ( C M P -2 )
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –3 5

Δ C o o rd i n ati o n ,  S e l e c ti ve .  ( S e l e c ti ve  C o o rd i n ati o n )   L o c al i z a ti o n
o f an  o ve r c u r r e n t c o n d i ti o n  to  r e s tr i c t o u tag e s  to  th e  c i r c u i t o r

e q u i p m e n t affe c te d ,  a c c o m p l i s h e d  b y th e  s e l e c ti o n  a n d  i n s tal l a‐
ti o n  o f o ve r c u r r e n t p r o te c ti ve  d e vi c e s  a n d  th e i r  r ati n g s  o r

s e tti n gs  fo r  th e  fu l l  r an g e  o f avai l ab l e  o ve r c u r r e n ts ,  fr o m  o ve r ‐
l o ad  to  th e  a va i l ab l e  fau l t c u r r e n t,  an d  fo r  th e  fu l l  r a n ge  o f
o ve r c u r r e n t p r o te c ti ve  d e vi c e  o p e n i n g ti m e s  as s o c i ate d  wi th

th o s e  o ve r c u r r e n ts .  ( C M P - 1 0 )

N C o rd ,  Fl e x i b l e .  ( Fl e x i b l e  C o rd )   Two  o r  m o r e  fexible  i n s u l a te d
c o n d u c to r s  e n c l o s e d  i n  a fexible  c o ve r i n g .  ( C M P -6 )

N C o rd  C o n n e c to r.   A c o n tac t d e vi c e  te r m i n ate d  to  a fexible
c o r d  th a t ac c e p ts  an  atta c h m e n t p l u g  o r  o th e r  i n s e r ti o n  d e vi c e .

( C M P -6 )

C o rd  C o n n e c to r [ as  ap p l i e d  to  h az ard o u s  (classifed)  l o c a‐
ti o n s ] .   A ftting  i n te n d e d  to  te r m i n a te  a  c o r d  to  a  b o x  o r  s i m i ‐
l ar  d e vi c e  an d  r e d u c e  th e  s tr ai n  a t p o i n ts  o f te r m i n ati o n  an d

m i gh t i n c l u d e  an  e x p l o s i o n p r o o f,  a d u s t-i gn i ti o n p r o o f,  o r  a
fameproof s e a l .  ( C M P -1 4 )

N C o rd  S e t.   A l e n g th  o f fexible  c o r d  h a vi n g a n  atta c h m e n t p l u g
a t o n e  e n d  an d  a c o r d  c o n n e c to r  a t th e  o th e r  e n d .  ( C M P -6 )

N C o r ro s i ve  E n vi ro n m e n t.   Ar e as  o r  e n c l o s u r e s  wi th o u t a d e q u a te
ve n ti l ati o n ,  wh e r e  e l e c tr i c al  e q u i p m e n t i s  l o c ate d  a n d  p o o l

s a n i tati o n  c h e m i c a l s  a r e  s to r e d ,  h an d l e d ,  o r  d i s p e n s e d  .  ( 6 8 0 )
( C M P -1 7 ) .

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  Advisory: Swimming Pool Chemical:
Chlorine,  O S WE R 9 0 - 0 0 8 . 1 ,  J u n e  1 9 9 0 ,  a va i l ab l e  fr o m  th e  E PA

N a ti o n a l  S e r vi c e  C e n te r  fo r  E n vi r o n m e n tal  P u b l i c a ti o n s
( N S C E P )  a s  s a n i ta ti o n  c h e m i c a l s  a n d  p o o l  wa te r  a r e  c o n s i d e r e d

to  p o s e  a r i s k  o f c o r r o s i o n  ( g r ad u a l  d a m ag e  o r  d e s tr u c ti o n  o f
m a te r i a l s )  d u e  to  th e  p r e s e n c e  o f o x i d i z e r s  ( e . g . ,  c a l c i u m  h yp o ‐

c h l o r i te ,  s o d i u m  h yp o c h l o r i te ,  b r o m i n e ,  c h l o r i n a te d  i s o c ya n u ‐
r a te s )  a n d  c h l o r i n a ti n g  a g e n ts  th a t r e l e a s e  c h l o r i n e  wh e n
d i s s o l ve d  i n  wa te r.

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  AN S I / AP S P - 1 1 ,  Standard for Water
Quality in Public Pools and Spas,  AN S I / AS H RAE  6 2 . 1 ,  Ta b l e  6 -4
M i n i m u m  E x h a u s t Ra te s ,  a n d  2021  International Swimming Pool
and Spa Code (ISPSC),  S e c ti o n  3 2 4 ,  i n c l u d i n g  a s s o c i a te d  defni‐
tions  a n d  r e q u i r e m e n ts  c o n c e r n i n g  ad e q u ate  ve n ti l a ti o n  o f
i n d o o r  s p a c e s  s u c h  as  e q u i p m e n t a n d  c h e m i c a l  s to r a g e  r o o m s ,
wh i c h  c a n  r e d u c e  th e  l i k e l i h o o d  o f th e  ac c u m u l ati o n  o f c o r r o ‐
s i ve  va p o r s .  C h e m i c a l s  s u c h  a s  c h l o r i n e  c au s e  s e ve r e  c o r r o s i ve
a n d  d e te r i o r a ti n g  e ffe c ts  o n  e l e c tr i c a l  c o n n e c ti o n s ,  e q u i p m e n t,
a n d  e n c l o s u r e s  wh e n  s to r e d  a n d  ke p t i n  th e  s a m e  vi c i n i ty.

N C o u n te r ( C o u n te r to p ) .   A fxed  o r  s tati o n ar y s u r fa c e  typ i c al l y
i n te n d e d  fo r  fo o d  p r e p a r ati o n  an d  s e r vi n g,  p e r s o n a l  l a va ti o n ,

o r  l au n d e r i n g  o r  a  s i m i l a r  s u r fac e  th a t p r e s e n ts  a  r o u ti n e  r i s k o f
s p i l l ag e  o f l ar g e r  q u a n ti ti e s  o f l i q u i d s  u p o n  o u tl e ts  m o u n te d
d i r e c tl y o n  o r  i n  th e  s u r fac e .  ( C M P -2 )

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  U L  4 9 8 ,  Receptacles and Attachment
Plugs,  a n d  U L  9 4 3 ,  Ground-Fault Circuit Interrupters,  wh i c h  e s ta b ‐
l i s h  th e  p e r fo r m a n c e  e va l u a ti o n  c r i te r i a  a n d  c o n s tr u c ti o n  c r i te ‐
r i a .

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  4 0 6 . 5 ( E ) ,  4 0 6 . 5 ( G) ( 1 ) ,  a n d
4 0 6 . 5 ( H )  fo r  i n fo r m a ti o n  o n  r e c e p ta c l e s  fo r  c o u n te r s  a n d  c o u n ‐
te r to p s  d i s ti n g u i s h e d  fr o m  r e c e p ta c l e s  fo r  wo r k s u r fa c e s .

N C ran e .   A m e c h an i c a l  d e vi c e  u s e d  fo r  l i fti n g o r  m o vi n g  b o ats .
[ 3 0 3 : 3 . 3 . 6 ]  ( 5 5 5 )  ( C M P -7 )

N C ri ti c al  B ran c h .   A s ys te m  o f fe e d e r s  an d  b r a n c h  c i r c u i ts  s u p p l y‐
i n g  p o we r  fo r  ta s k i l l u m i n ati o n ,  fxed  e q u i p m e n t,  s e l e c t r e c e p ‐
tac l e s ,  a n d  s e l e c t p o we r  c i r c u i ts  s e r vi n g  ar e a s  a n d  fu n c ti o n s

r e l ate d  to  p a ti e n t c a r e  th a t a r e  au to m ati c al l y c o n n e c te d  to
al te r n ate  p o we r  s o u r c e s  b y o n e  o r  m o r e  tr a n s fe r  s wi tc h e s

d u r i n g i n te r r u p ti o n  o f th e  n o r m a l  p o we r  s o u r c e .  [ 9 9 : 3 . 3 . 3 0 ]
( 5 1 7 )  ( C M P -1 5 )

N C ri ti c al  O p e rati o n s  Are as ,  D e s i gn ate d  ( D C O A) .  ( D e s i gn ate d
C ri ti c al  O p e rati o n s  Are as )   Ar e a s  wi th i n  a fa c i l i ty o r  s i te  d e s i g‐

n a te d  as  r e q u i r i n g c r i ti c al  o p e r ati o n s  p o we r.  ( C M P -1 3 )

N C ri ti c al  O p e rati o n s  D ata S ys te m .   An  i n fo r m ati o n  te c h n o l o g y
e q u i p m e n t s ys te m  th at r e q u i r e s  c o n ti n u o u s  o p e r ati o n  fo r
r e as o n s  o f p u b l i c  s a fe ty,  e m e r g e n c y m an a ge m e n t,  n ati o n al

s e c u r i ty,  o r  b u s i n e s s  c o n ti n u i ty.  ( 6 4 5 )  ( C M P -1 2 )

N C ri ti c al  O p e rati o n s  P o we r S ys te m s  ( C O P S ) .   P o we r  s ys te m s  fo r
fa c i l i ti e s  o r  p ar ts  o f fac i l i ti e s  th a t r e q u i r e  c o n ti n u o u s  o p e r a ti o n
fo r  th e  r e a s o n s  o f p u b l i c  s afe ty,  e m e r ge n c y m an a ge m e n t,

n a ti o n al  s e c u r i ty,  o r  b u s i n e s s  c o n ti n u i ty.  ( C M P -1 3 )

C u to ut B o x .   An  e n c l o s u r e  d e s i g n e d  fo r  s u r fac e  m o u n ti n g th a t
h as  s wi n g i n g  d o o r s  o r  c o ve r s  s e c u r e d  d i r e c tl y to  an d  te l e s c o p ‐
i n g  wi th  th e  wal l s  o f th e  e n c l o s u r e .  ( C M P -9 )

N D ata C e n te r,  M o d u l ar ( M D C ) .  ( M o d u l ar D ata C e n te r)   P r e fab r i ‐
c a te d  u n i ts ,  r ate d  1 0 0 0  vo l ts  o r  l e s s ,  c o n s i s ti n g  o f an  o u te r

e n c l o s u r e  h o u s i n g m u l ti p l e  r ac ks  o r  c a b i n e ts  o f i n fo r m a ti o n
te c h n o l o g y e q u i p m e n t ( I T E )  ( e . g. ,  s e r ve r s )  an d  var i o u s
s u p p o r t e q u i p m e n t,  s u c h  as  e l e c tr i c a l  s e r vi c e  a n d  d i s tr i b u ti o n

e q u i p m e n t,  H VAC  s ys te m s ,  a n d  th e  l i ke .  ( 6 4 6 )  ( C M P -1 2 )

I n fo r m a ti o n a l  N o te :  A typ i c al  c o n s tr u c ti o n  m a y u s e  a  s ta n d a r d
I S O  s h i p p i n g  c o n tai n e r  o r  o th e r  s tr u c tu r e  as  th e  o u te r  e n c l o ‐
s u r e ,  r a c ks  o r  c a b i n e ts  o f I T E ,  s e r vi c e - e n tr a n c e  e q u i p m e n t a n d
p o we r  d i s tr i b u ti o n  c o m p o n e n ts ,  p o we r  s to r a g e  s u c h  a s  a U P S ,
a n d  an  a i r  o r  l i q u i d  c o o l i n g  s ys te m .  M o d u l a r  d a ta  c e n te r s  ar e
i n te n d e d  fo r  fxed  i n s ta l l a ti o n ,  e i th e r  i n d o o r s  o r  o u td o o r s ,
b a s e d  o n  th e i r  c o n s tr u c ti o n  a n d  r e s i s ta n c e  to  e n vi r o n m e n ta l
c o n d i ti o n s .  M D C s  c a n  b e  confgured  a s  an  al l -i n - o n e  s ys te m
h o u s e d  i n  a s i n g l e  e q u i p m e n t e n c l o s u r e  o r  a s  a  s ys te m  wi th  th e
s u p p o r t e q u i p m e n t h o u s e d  i n  s e p a r a te  e q u i p m e n t e n c l o s u r e s .

N D C  P l u ggi n g B o x .   A d c  d e vi c e  c o n s i s ti n g  o f o n e  o r  m o r e  2 -
p o l e ,  2 -wi r e ,  n o n p o l a r i z e d ,  n o n -g r o u n d i n g-typ e  r e c e p ta c l e s
i n te n d e d  to  b e  u s e d  o n  d c  c i r c u i ts  o n l y.  ( 5 3 0 )  ( C M P -1 5 )

D e ad - Fro n t.   Wi th o u t l i ve  p a r ts  e x p o s e d  to  a p e r s o n  o n  th e
o p e r ati n g  s i d e  o f th e  e q u i p m e n t.  ( C M P -9 )

D e m an d  Fac to r.   T h e  r a ti o  o f th e  m ax i m u m  d e m a n d  o f a
s ys te m ,  o r  p a r t o f a s ys te m ,  to  th e  to ta l  c o n n e c te d  l o ad  o f a

s ys te m  o r  th e  p a r t o f th e  s ys te m  u n d e r  c o n s i d e r ati o n .  ( C M P -2 )

N D e n tal  Offce.   A b u i l d i n g  o r  p a r t th e r e o f i n  wh i c h  th e  fo l l o w‐
i n g o c c u r :

( 1 ) E x am i n a ti o n s  an d  m i n o r  tr e a tm e n ts / p r o c e d u r e s
p e r fo r m e d  u n d e r  th e  c o n ti n u o u s  s u p e r vi s i o n  o f a d e n tal

p r o fe s s i o n a l ;
( 2 ) U s e  o f l i m i te d  to  m i n i m a l  s e d a ti o n  a n d  tr e a tm e n t o r

p r o c e d u r e s  th at d o  n o t r e n d e r  th e  p a ti e n t i n c ap a b l e  o f
s e l f-p r e s e r vati o n  u n d e r  e m e r g e n c y c o n d i ti o n s ;  an d

( 3 ) N o  o ve r n i gh t s tays  fo r  p a ti e n ts  o r  2 4 -h o u r  o p e r ati o n s .
[ 9 9 : 3 . 3 . 3 8 ]  ( C M P -1 5 )

D e vi c e .   A u n i t o f an  e l e c tr i c al  s ys te m ,  o th e r  th a n  a  c o n d u c to r,
th a t c ar r i e s  o r  c o n tr o l s  e l e c tr i c  e n e r g y as  i ts  p r i n c i p a l  fu n c ti o n .

( C M P -1 )

N D i e l e c tri c  H e ati n g.   H e a ti n g o f a n o m i n a l l y i n s u l ati n g  m a te r i al
d u e  to  i ts  o wn  d i e l e c tr i c  l o s s e s  wh e n  th e  m ate r i a l  i s  p l ac e d  i n  a

va r yi n g  e l e c tr i c  feld.  ( 6 6 5 )  ( C M P -1 2 )
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7 0 –3 6 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

D i s c o n n e c ti n g M e an s .   A d e vi c e ,  o r  gr o u p  o f d e vi c e s ,  o r  o th e r
m e a n s  b y wh i c h  th e  c o n d u c to r s  o f a  c i r c u i t c an  b e  d i s c o n n e c ‐
te d  fr o m  th e i r  s o u r c e  o f s u p p l y.  ( C M P - 1 )

N D i s tri b u ti o n  P o i n t ( C e n te r Yard  P o l e )  ( M e te r P o l e ) .   An  e l e c tr i ‐
c a l  s u p p l y p o i n t fr o m  wh i c h  s e r vi c e  d r o p s ,  s e r vi c e  c o n d u c to r s ,
fe e d e r s ,  o r  b r an c h  c i r c u i ts  to  b u i l d i n gs  o r  s tr u c tu r e s  u ti l i z e d
u n d e r  s i n g l e  m an a ge m e n t a r e  s u p p l i e d .  ( 5 4 7 )  ( C M P -7 )

I n fo r m a ti o n a l  N o te :  T h e  s e r vi c e  p o i n t i s  typ i c a l l y l o c a te d  at th e
d i s tr i b u ti o n  p o i n t.

N D i ve rs i o n  C o n tro l l e r ( D i ve rs i o n  C h arge  C o n tro l l e r)  ( D i ve rs i o n
L o ad  C o n tro l l e r) .   E q u i p m e n t th at r e g u l ate s  th e  o u tp u t o f a

s o u r c e  o r  c h ar g i n g  p r o c e s s  b y d i ve r ti n g p o we r  to  d i r e c t- c u r r e n t
o r  al te r n ati n g -c u r r e n t l o a d s  o r  to  an  i n te r c o n n e c te d  u ti l i ty s e r v‐
i c e .  ( C M P -1 3 )

N D i ve rs i o n  L o ad .   A l o ad  c o n n e c te d  to  a d i ve r s i o n  c h ar g e
c o n tr o l l e r  o r  d i ve r s i o n  l o a d  c o n tr o l l e r,  al s o  kn o wn  a s  a d u m p

l o ad .  ( C M P -4 )

N D o c k i n g Fac i l i ty.   A c o ve r e d  o r  o p e n ,  fxed  o r  foating  s tr u c tu r e
th a t p r o vi d e s  ac c e s s  to  th e  wate r  an d  to  wh i c h  b o a ts  a r e
s e c u r e d .  [ 3 0 3 : 3 . 3 . 7 ]  ( 5 5 5 )  ( C M P -7 )

D o r m i to r y U n i t.   A b u i l d i n g o r  a s p ac e  i n  a b u i l d i n g  i n  wh i c h
g r o u p  s l e e p i n g ac c o m m o d ati o n s  ar e  p r o vi d e d  fo r  m o r e  th an

1 6  p e r s o n s  wh o  a r e  n o t m e m b e r s  o f th e  s am e  fam i l y i n  o n e
r o o m ,  o r  a s e r i e s  o f c l o s e l y a s s o c i a te d  r o o m s ,  u n d e r  j o i n t o c c u ‐

p an c y an d  s i n g l e  m a n ag e m e n t,  wi th  o r  wi th o u t m e a l s ,  b u t wi th ‐
o u t i n d i vi d u a l  c o o ki n g  fa c i l i ti e s .  ( C M P  2 )

N D ro p  B o x .   A b o x  c o n tai n i n g  p e n d an t- o r  fush-mounted  r e c e p ‐
ta c l e s  a ttac h e d  to  a  m u l ti c o n d u c to r  c a b l e  vi a  s tr ai n  r e l i e f o r  a

m u l ti p o l e  c o n n e c to r.  ( 5 2 0 )  ( C M P -1 5 )

Δ D us t- I gn i ti o n p ro o f.   E q u i p m e n t e n c l o s e d  i n  a m an n e r  th a t
e x c l u d e s  d u s ts  a n d  d o e s  n o t p e r m i t ar c s ,  s p a r ks ,  o r  h e a t o th e r ‐

wi s e  g e n e r ate d  o r  l i b e r ate d  i n s i d e  o f th e  e n c l o s u r e  to  c au s e
i gn i ti o n  o f e x te r i o r  a c c u m u l a ti o n s  o r  a tm o s p h e r i c  s u s p e n s i o n s

o f a  specifed  d u s t o n  o r  i n  th e  vi c i n i ty o f th e  e n c l o s u r e .
( C M P -1 4 )

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  AN S I / U L  1 2 0 3 ,  Explosion-Proof
and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous
(Classifed) Locations,  fo r  a d d i ti o n a l  i n fo r m a ti o n  o n  d u s t-
i g n i ti o n p r o o f e n c l o s u r e s .

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  N E M A 2 5 0 ,  Enclosures for Electrical
Equipment (1 000 Volts Maximum),  fo r  a d d i ti o n a l  i n fo r m ati o n  o n
d u s t-i g n i ti o n p r o o f e n c l o s u r e s  th a t a r e  s o m e ti m e s  m ar k e d  a d d i ‐
ti o n a l l y m a r ke d  Typ e  9 .

Δ D u s tti gh t.   E n c l o s u r e s  c o n s tr u c te d  s o  th at d u s t wi l l  n o t e n te r
u n d e r  specifed  te s t c o n d i ti o n s .  ( C M P - 1 4 )

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  AN S I / U L  1 2 1 2 0 1 ,  Nonincendive
Electrical Equipment for Use in Class I and II,  Division 2 and Class III,
Divisions 1  and 2 Hazardous (Classifed) Locations,  fo r  a d d i ti o n a l

i n fo r m a ti o n .

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  N E M A 2 5 0 ,  Enclosures for Electrical
Equipment (1 000 Volts Maximum),  a n d  AN S I / U L  5 0 E ,  Enclosures
for Electrical Equipment,  Environmental Considerations,  fo r  a d d i ‐
ti o n a l  i n fo r m a ti o n  o n  e n c l o s u r e  Typ e s  3 ,  3 X ,  3 S ,  3 S X ,  4 ,  4 X ,  5 ,
6 ,  6 P,  1 2 ,  1 2 K,  a n d  1 3  th a t a r e  c o n s i d e r e d  d u s tti g h t.

D u ty,  C o n ti n u o u s .  ( C o n ti n uo u s  D u ty)   O p e r ati o n  at a s u b s tan ‐
ti al l y c o n s ta n t l o a d  fo r  an  indefnitely l o n g  ti m e .  ( C M P -1 )

D u ty,  I n te r m i tte n t.  ( I n te r m i tte n t D uty)   O p e r ati o n  fo r  al te r n a te
i n te r val s  o f ( 1 )  l o ad  a n d  n o  l o ad ;  o r  ( 2 )  l o a d  an d  r e s t;  o r  ( 3 )

l o ad ,  n o  l o ad ,  a n d  r e s t.  ( C M P - 1 )

D u ty,  P e ri o d i c .  ( P e ri o d i c  D u ty)   I n te r m i tte n t o p e r ati o n  i n
wh i c h  th e  l o a d  c o n d i ti o n s  ar e  r e gu l a r l y r e c u r r e n t.  ( C M P -1 )

D uty,  S h o r t- T i m e .  ( S h o r t- T i m e  D u ty)   O p e r ati o n  a t a s u b s tan ‐
ti al l y c o n s tan t l o ad  fo r  a s h o r t an d  defnite,  specifed  ti m e .
( C M P -1 )

D u ty,  Var yi n g.  ( Var yi n g D u ty)   O p e r ati o n  at l o a d s ,  an d  fo r
i n te r val s  o f ti m e ,  b o th  o f wh i c h  m a y b e  s u b j e c t to  wi d e  var i a‐

ti o n .  ( C M P - 1 )

D we l l i n g,  O n e - Fam i l y.  ( O n e - Fam i l y D we l l i n g)   A b u i l d i n g th at
c o n s i s ts  s o l e l y o f o n e  d we l l i n g u n i t.  ( C M P -1 )

D we l l i n g,  Two - Fam i l y.  ( Two - Fam i l y D we l l i n g)   A b u i l d i n g th at
c o n s i s ts  s o l e l y o f two  d we l l i n g  u n i ts .  ( C M P -1 )

D we l l i n g,  M u l ti fam i l y.  ( M u l ti fam i l y D we l l i n g)   A b u i l d i n g  th a t
c o n tai n s  th r e e  o r  m o r e  d we l l i n g  u n i ts .  ( C M P -1 )

D we l l i n g U n i t.   A s i n gl e  u n i t,  p r o vi d i n g  c o m p l e te  a n d  i n d e ‐
p e n d e n t l i vi n g  fa c i l i ti e s  fo r  o n e  o r  m o r e  p e r s o n s ,  i n c l u d i n g

p e r m an e n t p r o vi s i o n s  fo r  l i vi n g,  s l e e p i n g ,  c o o ki n g,  an d  s a n i ta‐
ti o n .  ( C M P - 2 )

E l e c tri c - D i s c h arge  L i gh ti n g.   S ys te m s  o f i l l u m i n a ti o n  u ti l i z i n g
fuorescent l am p s ,  h i gh -i n te n s i ty d i s c h a r ge  ( H I D )  l am p s ,  o r

n e o n  tu b i n g .  ( C M P -1 8 )

E l e c tri c  P o we r P ro d u c ti o n  an d  D i s tri b u ti o n  N e two rk.   P o we r
p r o d u c ti o n ,  d i s tr i b u ti o n ,  a n d  u ti l i z ati o n  e q u i p m e n t an d  fac i l i ‐
ti e s ,  s u c h  as  e l e c tr i c  u ti l i ty s ys te m s  th a t a r e  c o n n e c te d  to  p r e m ‐

i s e s  wi r i n g  an d  ar e  e x te r n a l  to  a n d  n o t c o n tr o l l e d  b y a s ys te m
th a t o p e r a te s  i n  i n te r ac ti ve  m o d e .  ( C M P -1 3 )

E l e c tri c  S i gn .   A fxed,  s tati o n ar y,  o r  p o r ta b l e  s e l f-c o n tai n e d ,
e l e c tr i c al l y o p e r ate d  an d / o r  e l e c tr i c al l y i l l u m i n ate d  u ti l i z a ti o n

e q u i p m e n t wi th  wo r d s  o r  s ym b o l s  d e s i g n e d  to  c o n ve y i n fo r m a‐
ti o n  o r  attr a c t atte n ti o n .  ( C M P - 1 8 )

N E l e c tri c  S u p p l y S tati o n s .   L o c ati o n s  c o n tai n i n g th e  g e n e r ati n g
s tati o n s  an d  s u b s ta ti o n s ,  i n c l u d i n g  th e i r  as s o c i ate d  g e n e r ato r,

s to r ag e  b a tte r y,  tr an s fo r m e r,  an d  s wi tc h g e ar  ar e a s .  ( C M P -4 )

Δ E l e c tri c  Ve h i c l e  ( E V) .   An  au to m o ti ve -typ e  ve h i c l e  fo r  o n -r o ad
u s e ,  s u c h  as  p a s s e n g e r  au to m o b i l e s ,  b u s e s ,  tr u c ks ,  va n s ,  n e i gh ‐
b o rh o o d  e l e c tr i c  ve h i c l e s ,  a n d  e l e c tr i c  m o to r c yc l e s ,  p r i m ar i l y

p o we r e d  b y a n  e l e c tr i c  m o to r  th a t d r a ws  c u r r e n t fr o m  a
r e c h a r ge a b l e  s to r ag e  b atte r y,  fu e l  c e l l ,  p h o to vo l tai c  ar r ay,  o r

o th e r  s o u r c e  o f e l e c tr i c  c u r r e n t.  P l u g -i n  h yb r i d  e l e c tr i c  ve h i c l e s
( P H E V)  a r e  e l e c tr i c  ve h i c l e s  h a vi n g a s e c o n d  s o u r c e  o f m o ti ve

p o we r.  ( C M P -1 2 )

I n fo r m a ti o n a l  N o te :  O ff- r o a d ,  s e l f-p r o p e l l e d  e l e c tr i c  m o b i l e
m a c h i n e s ,  s u c h  a s  i n d u s tr i al  tr u c ks ,  h o i s ts ,  l i fts ,  tr an s p o r ts ,  g o l f
c a r ts ,  a i r l i n e  g r o u n d  s u p p o r t e q u i p m e n t,  tr a c to r s ,  a n d  b o a ts  ar e
n o t c o n s i d e r e d  e l e c tr i c  ve h i c l e s .

N E l e c tri c  Ve h i c l e  C o n n e c to r.   A d e vi c e  th at,  wh e n  e l e c tr i c al l y
c o u p l e d  ( c o n d u c ti ve  o r  i n d u c ti ve )  to  an  e l e c tr i c  ve h i c l e  i n l e t,

e s tab l i s h e s  an  e l e c tr i c al  c o n n e c ti o n  to  th e  e l e c tr i c  ve h i c l e  fo r
th e  p u r p o s e  o f p o we r  tr an s fe r  a n d  i n fo r m a ti o n  e x c h an g e .

( 6 2 5 )  ( C M P -1 2 )

I n fo r m a ti o n a l  N o te :  S e e  6 2 5 . 4 8  fo r  fu r th e r  i n fo r m a ti o n  o n  i n te r ‐
a c ti ve  s ys te m s .
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ART I C L E  1 0 0  — D E F I N I T I O N S C H AP T E R 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –3 7

N E l e c tri c  Ve h i c l e  P o we r E x p o r t E q u i p m e n t ( E VP E ) .   T h e  e q u i p ‐
m e n t,  i n c l u d i n g  th e  o u tl e t o n  th e  ve h i c l e ,  th at i s  u s e d  to

p r o vi d e  e l e c tr i c a l  p o we r  at vo l ta ge s  g r e ate r  th an  o r  e q u a l  to
3 0  Vac  o r  6 0  Vd c  to  l o ad s  e x te r n al  to  th e  ve h i c l e ,  u s i n g  th e
ve h i c l e  a s  th e  s o u r c e  o f s u p p l y.  ( 6 2 5 )  ( C M P -1 2 )

I n fo r m a ti o n a l  N o te :  E l e c tr i c  ve h i c l e  p o we r  e x p o r t e q u i p m e n t
a n d  e l e c tr i c  ve h i c l e  s u p p l y e q u i p m e n t o r  wi r e l e s s  p o we r  tr a n s fe r
e q u i p m e n t a r e  s o m e ti m e s  c o n ta i n e d  i n  o n e  p i e c e  o f e q u i p m e n t,
s o m e ti m e s  r e fe r r e d  to  as  a  b i d i r e c ti o n a l  e l e c tr i c  ve h i c l e  s u p p l y
e q u i p m e n t ( E VS E )  o r  b i d i r e c ti o n a l  wi r e l e s s  p o we r  tr a n s fe r

e q u i p m e n t ( WP T E ) .

N E l e c tri c  Ve h i c l e  S u p p l y E q ui p m e n t ( E VS E ) .   E q u i p m e n t fo r
p l u g- i n  c h ar g i n g ,  i n c l u d i n g  th e  u n g r o u n d e d ,  g r o u n d e d ,  an d

e q u i p m e n t g r o u n d i n g  c o n d u c to r s ,  an d  th e  e l e c tr i c  ve h i c l e
c o n n e c to r s ,  atta c h m e n t p l u g s ,  p e r s o n n e l  p r o te c ti o n  s ys te m ,

an d  a l l  o th e r  fttings,  d e vi c e s ,  p o we r  o u tl e ts ,  o r  ap p ar a tu s
i n s ta l l e d  specifcally fo r  th e  p u r p o s e  o f tr an s fe r r i n g  e n e r g y
b e twe e n  th e  p r e m i s e s  wi r i n g  an d  th e  e l e c tr i c  ve h i c l e .  ( 6 2 5 )

( C M P -1 2 )

I n fo r m a ti o n a l  N o te :  E l e c tr i c  ve h i c l e  p o we r  e x p o r t e q u i p m e n t
a n d  e l e c tr i c  ve h i c l e  s u p p l y e q u i p m e n t o r  wi r e l e s s  p o we r  tr a n s fe r
e q u i p m e n t ( WP T E )  a r e  s o m e ti m e s  c o n ta i n e d  i n  o n e  p i e c e  o f
e q u i p m e n t,  s o m e ti m e s  r e fe r r e d  to  a s  a b i d i r e c ti o n a l  E VS E  o r
b i d i r e c ti o n al  WP T E .

E l e c tri c al  C i rc u i t P ro te c ti ve  S ys te m .   A s ys te m  c o n s i s ti n g  o f
c o m p o n e n ts  a n d  m a te r i al s  i n te n d e d  fo r  i n s tal l a ti o n  as  p r o te c ‐

ti o n  fo r  specifc  e l e c tr i c al  wi r i n g  s ys te m s  wi th  r e s p e c t to  th e
d i s r u p ti o n  o f e l e c tr i c al  c i r c u i t i n te g r i ty u p o n  e x te r i o r  fre  e x p o ‐
s u r e .  ( C M P -1 6 )

•
N E l e c tri c al  D atu m  P l an e .   A specifed  ve r ti c a l  d i s ta n c e  a b o ve  th e

n o r m a l  h i gh -wate r  l e ve l  a t wh i c h  e l e c tr i c al  e q u i p m e n t c a n  b e
i n s ta l l e d  an d  e l e c tr i c a l  c o n n e c ti o n s  c an  b e  m a d e .  ( C M P -7 )

N E l e c tri c al  D u c ts .   E l e c tr i c a l  c o n d u i ts ,  o r  o th e r  r a c e ways  r o u n d
i n  c r o s s  s e c ti o n ,  th at a r e  s u i ta b l e  fo r  u s e  u n d e r g r o u n d  o r

e m b e d d e d  i n  c o n c r e te .  ( C M P - 6 )

N E l e c tri c al  L i fe  S u p p o r t E q u i p m e n t.   E l e c tr i c al l y p o we r e d  e q u i p ‐
m e n t wh o s e  c o n ti n u o u s  o p e r a ti o n  i s  n e c e s s ar y to  m a i n tai n  a
p ati e n t’ s  l i fe .  [ 9 9 : 3 . 3 . 4 5 ]  ( 5 1 7 )  ( C M P -1 5 )

Δ E l e c tri c al  Re s i s tan c e  Trac e  H e ati n g “ 6 0 0 7 9 - 3 0 - 1 ” .   Typ e  o f
p r o te c ti o n  fo r  th e  p u r p o s e  o f p r o d u c i n g  h e a t o n  th e  p r i n c i p l e

o f e l e c tr i c a l  r e s i s tan c e  an d  typ i c al l y c o m p o s e d  o f o n e  o r  m o r e
m e tal l i c  c o n d u c to r s  an d / o r  an  e l e c tr i c a l l y c o n d u c ti ve  m ate r i al ,

s u i tab l y e l e c tr i c al l y i n s u l a te d  a n d  p r o te c te d .  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 -3 0 -1 ,  Explosive Atmos‐
pheres — Part 30-1 : Electrical Resistance Trace Heating — General and

Testing Requirements,  fo r  a d d i ti o n a l  i n fo r m a ti o n .

N E l e c tri c al l y C o n n e c te d .   A c o n n e c ti o n  c ap a b l e  o f c ar r yi n g
c u r r e n t as  d i s ti n gu i s h e d  fr o m  c o n n e c ti o n  th r o u gh  e l e c tr o m a g‐
n e ti c  i n d u c ti o n .  ( 6 6 8 )  ( C M P -1 2 )

N Electrifed  Tr u c k  P arki n g S p ac e .   A tr u c k p a r ki n g s p a c e  th a t
h as  b e e n  p r o vi d e d  wi th  an  e l e c tr i c al  s ys te m  th a t al l o ws  tr u c k

o p e r ato r s  to  c o n n e c t th e i r  ve h i c l e s  wh i l e  s to p p e d  a n d  to  u s e
o ff- b o a r d  p o we r  s o u r c e s  i n  o r d e r  to  o p e r ate  o n -b o ar d  s ys te m s

s u c h  a s  ai r  c o n d i ti o n i n g ,  h e a ti n g,  an d  ap p l i an c e s ,  wi th o u t an y
e n g i n e  i d l i n g.  ( 6 2 6 )  ( C M P - 1 2 )

I n fo r m a ti o n a l  N o te :  An  electrifed  tr u c k p a r ki n g  s p a c e  al s o
i n c l u d e s  d e d i c a te d  p a r ki n g  a r e a s  fo r  h e a vy- d u ty tr u c ks  a t tr ave l
p l a z a s ,  wa r e h o u s e s ,  s h i p p e r  a n d  c o n s i g n e e  ya r d s ,  d e p o t fac i l i ti e s ,
a n d  b o r d e r  c r o s s i n g s .  I t d o e s  n o t i n c l u d e  a r e a s  s u c h  a s  th e

s h o u l d e r s  o f h i g h way r am p s  a n d  a c c e s s  r o a d s ,  c a m p i n g  a n d
r e c r e a ti o n a l  ve h i c l e  s i te s ,  r e s i d e n ti a l  a n d  c o m m e r c i a l  p a r ki n g
a r e a s  u s e d  fo r  a u to m o ti ve  p a r ki n g  o r  o th e r  a r e a s  wh e r e  a c
p o we r  i s  p r o vi d e d  s o l e l y fo r  th e  p u r p o s e  o f c o n n e c ti n g  a u to m o ‐
ti ve  a n d  o th e r  l i g h t e l e c tr i c a l  l o a d s ,  s u c h  a s  e n g i n e  b l o c k h e a t‐
e r s ,  a n d  a t p r i va te  r e s i d e n c e s .

N Electrifed  Tr u c k  P arki n g S p ac e  Wi ri n g S ys te m s .   Al l  o f th e
e l e c tr i c a l  wi r i n g,  e q u i p m e n t,  an d  a p p u r te n a n c e s  r e l a te d  to

e l e c tr i c al  i n s ta l l a ti o n s  wi th i n  a n  electrifed  tr u c k p a r ki n g s p ac e ,
i n c l u d i n g  th e  electrifed  p ar ki n g  s p a c e  s u p p l y e q u i p m e n t.
( 6 2 6 )  ( C M P -1 2 )

N E l e c tro l yte .   T h e  m e d i u m  th at p r o vi d e s  th e  i o n  tr an s p o r t m e c h ‐
a n i s m  b e twe e n  th e  p o s i ti ve  a n d  n e ga ti ve  e l e c tr o d e s  o f a  c e l l .

( C M P -1 3 )

N E l e c tro l yti c  C e l l .   A tan k o r  va t i n  wh i c h  e l e c tr o c h e m i c al  r e a c ‐
ti o n s  ar e  c au s e d  b y ap p l yi n g  e l e c tr i c  e n e r g y fo r  th e  p u r p o s e  o f
refning  o r  p r o d u c i n g  u s ab l e  m ate r i a l s .  ( 6 6 8 )  ( C M P -1 2 )

N E l e c tro l yti c  C e l l  L i n e  Wo rk i n g Z o n e .   T h e  s p ac e  e n ve l o p e
wh e r e i n  o p e r ati o n  o r  m ai n te n an c e  i s  n o r m a l l y p e r fo r m e d  o n
o r  i n  th e  vi c i n i ty o f e x p o s e d  e n e r g i z e d  s u r fa c e s  o f e l e c tr o l yti c

c e l l  l i n e s  o r  th e i r  atta c h m e n ts .  ( 6 6 8 )  ( C M P -1 2 )

N E l e c tro n i c  P o we r C o n ve r te r.   A d e vi c e  th at u s e s  p o we r  e l e c tr o n ‐
i c s  to  c o n ve r t o n e  fo r m  o f e l e c tr i c al  p o we r  i n to  a n o th e r  fo r m  o f
e l e c tr i c al  p o we r.  ( C M P - 4 )

I n fo r m ati o n a l  N o te :  E x a m p l e s  o f e l e c tr o n i c  p o we r  c o n ve r te r s
i n c l u d e ,  b u t a r e  n o t l i m i te d  to ,  i n ve r te r s ,  d c - to -d c  c o n ve r te r s ,
an d  e l e c tr o n i c  c h a r g e  c o n tr o l l e r s .  T h e s e  d e vi c e s  h a ve  l i m i te d
c u r r e n t c ap a b i l i ti e s  b a s e d  o n  th e  d e vi c e  r a ti n g s  at c o n ti n u o u s
r ate d  p o we r.

N E l e c tro n i c al l y P ro te c te d .   A m o to r  p r o vi d e d  wi th  e l e c tr o n i c
c o n tr o l  th at i s  an  i n te g r al  p a r t o f th e  m o to r  a n d  p r o te c ts  th e
m o to r  ag ai n s t d a n ge r o u s  o ve rh e ati n g  d u e  to  fa i l u r e  o f th e  e l e c ‐

tr o n i c  c o n tr o l ,  o ve r l o ad ,  an d  fa i l u r e  to  s ta r t.  ( 4 3 0 )  ( C M P -1 1 )

N E m e rge n c y L u m i n ai re ,  B atte r y- E q u i p p e d .  ( B atte r y- E q u i p p e d
E m e rge n c y L u m i n ai re )   A l u m i n ai r e  wi th  a r e c h ar g e ab l e
b a tte r y,  a  b a tte r y c h ar g i n g  m e an s ,  a n d  an  a u to m a ti c  l o ad

c o n tr o l  r e l a y.  ( C M P -1 3 )

N E m e rge n c y L u m i n ai re ,  D i re c tl y C o n tro l l e d .  ( D i re c tl y C o n tro l ‐
l e d  E m e rge n c y L um i n ai re )   A l u m i n a i r e  s u p p l i e d  b y th e  fac i l i ty
e m e r g e n c y p o we r  s ys te m  an d  wi th  a c o n tr o l  i n p u t fo r  d i m m i n g

o r  s wi tc h i n g  th at p r o vi d e s  a n  e m e r g e n c y i l l u m i n a ti o n  l e ve l
u p o n  l o s s  o f n o r m a l  p o we r.  ( 7 0 0 )  ( C M P -1 3 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  9 2 4 ,  Emergency Lighting and
Power Equipment,  fo r  i n fo r m a ti o n  c o ve r i n g  d i r e c tl y c o n tr o l l e d
e m e r g e n c y l u m i n ai r e s .

N E m e rge n c y P o we r S u p p l y ( E P S ) .   T h e  s o u r c e ( s )  o f e l e c tr i c
p o we r  o f th e  r e q u i r e d  c a p ac i ty an d  q u al i ty fo r  a n  e m e r g e n c y
p o we r  s u p p l y s ys te m  ( E P S S ) .  ( C M P - 1 3 )

N E m e rge n c y P o we r S u p p l y S ys te m  ( E P S S ) .   A c o m p l e te  fu n c ‐
ti o n i n g E P S  s ys te m  c o u p l e d  to  a s ys te m  o f c o n d u c to r s ,  d i s c o n ‐

n e c ti n g  m e an s  a n d  o ve r c u r r e n t p r o te c ti ve  d e vi c e s ,  tr an s fe r
s wi tc h e s ,  a n d  al l  c o n tr o l ,  s u p e r vi s o r y,  an d  s u p p o r t d e vi c e s  u p  to

an d  i n c l u d i n g  th e  l o a d  te r m i n a l s  o f th e  tr an s fe r  e q u i p m e n t
n e e d e d  fo r  th e  s ys te m  to  o p e r a te  as  a s afe  a n d  r e l i a b l e  s o u r c e
o f e l e c tr i c  p o we r.  [ 1 1 0 : 3 . 3 . 4 ]  ( C M P - 1 3 )

N E m e rge n c y S ys te m s .   T h o s e  s ys te m s  l e g al l y r e q u i r e d  an d
c l as s e d  as  e m e r g e n c y b y m u n i c i p a l ,  s tate ,  fe d e r al ,  o r  o th e r

c o d e s ,  o r  b y a n y g o ve r n m e n tal  ag e n c y h avi n g  j u r i s d i c ti o n .
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ART I C L E  1 0 0  — D E FI N I T I O N SC H AP T E R 1

7 0 –3 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

T h e s e  s ys te m s  a r e  i n te n d e d  to  a u to m a ti c al l y s u p p l y i l l u m i n a‐
ti o n ,  p o we r,  o r  b o th ,  to  d e s i g n ate d  ar e a s  an d  e q u i p m e n t i n  th e
e ve n t o f fai l u r e  o f th e  n o r m a l  s u p p l y o r  i n  th e  e ve n t o f ac c i d e n t
to  e l e m e n ts  o f a s ys te m  i n te n d e d  to  s u p p l y,  d i s tr i b u te ,  an d
c o n tr o l  p o we r  an d  i l l u m i n ati o n  e s s e n ti al  fo r  s afe ty to  h u m a n
l i fe .  ( C M P -1 3 )

Δ E n c ap s u l ati o n  “ m ” .   Typ e  o f p r o te c ti o n  wh e r e  e l e c tr i c a l  p ar ts
th a t c o u l d  i g n i te  an  e x p l o s i ve  atm o s p h e r e  b y e i th e r  s p a r ki n g o r
h e ati n g  ar e  e n c l o s e d  i n  a  c o m p o u n d  i n  s u c h  a wa y th at th i s
e x p l o s i ve  a tm o s p h e r e  c an n o t b e  i g n i te d .  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 -1 8 ,  Explosive atmos‐
pheres — Part 1 8: Equipment protection by encapsulation “m”,  fo r
ad d i ti o n a l  i n fo r m a ti o n .

E n c l o s e d .   S u r r o u n d e d  b y a  c a s e ,  h o u s i n g,  fe n c e ,  o r  wal l ( s )  th a t
p r e ve n ts  p e r s o n s  fr o m  a c c i d e n tal l y c o n tac ti n g  e n e r g i z e d  p ar ts .
( C M P -1 )

N E n c l o s e d - B re ak .   H avi n g  e l e c tr i c al  m a ke -o r-b r e ak c o n tac ts  s u c h
th a t,  i f an  i n te r n al  e x p l o s i o n  o f th e  fammable  g as  o r  vap o r  th at
c a n  e n te r  i t o c c u r s ,  th e  d e vi c e  wi l l  wi th s tan d  th e  i n te r n al  e x p l o ‐
s i o n  wi th o u t s u ffe r i n g d am ag e  an d  wi th o u t c o m m u n i c ati n g  th e
i n te r n a l  e x p l o s i o n  to  th e  e x te r n al  fammable  ga s  o r  va p o r.
( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  1 2 1 2 0 1 ,  Nonincendive Electri‐
cal Equipment for Use in Class I and II,  Division 2 and Class III,  Divi‐
sions 1  and 2 Hazardous (Classifed) Locations,  fo r  a d d i ti o n a l

i n fo r m ati o n .

E n c l o s u re .   T h e  c a s e  o r  h o u s i n g o f ap p a r atu s ,  o r  th e  fe n c e  o r
wal l s  s u r r o u n d i n g an  i n s tal l ati o n  to  p r e ve n t p e r s o n n e l  fr o m

ac c i d e n tal l y c o n tac ti n g  e n e r g i z e d  p ar ts  o r  to  p r o te c t th e  e q u i p ‐
m e n t fr o m  p h ys i c al  d am ag e .  ( C M P -1 )

I n fo r m ati o n a l  N o te :  S e e  Ta b l e  1 1 0 . 2 8  fo r  e x a m p l e s  o f e n c l o s u r e
typ e s .

E n e rgi z e d .   E l e c tr i c a l l y c o n n e c te d  to ,  o r  i s ,  a s o u r c e  o f vo l tag e .
( C M P -1 )

N E n e rgi z e d ,  L i ke l y to  B e c o m e .  ( L i k e l y to  B e c o m e  E n e rgi z e d )  
C o n d u c ti ve  m ate r i a l  th at c o u l d  b e c o m e  e n e r g i z e d  b e c a u s e  o f
th e  fai l u r e  o f e l e c tr i c a l  i n s u l ati o n  o r  e l e c tr i c a l  s p a c i n g .

( C M P -5 )

N E n e rgy M an age m e n t S ys te m  ( E M S ) .   A s ys te m  c o n s i s ti n g  o f an y
o f th e  fo l l o wi n g :  a m o n i to r ( s ) ,  c o m m u n i c ati o n s  e q u i p m e n t,  a
c o n tr o l l e r ( s ) ,  a ti m e r ( s ) ,  o r  o th e r  d e vi c e ( s )  th at m o n i to r s

an d / o r  c o n tr o l s  a n  e l e c tr i c a l  l o ad  o r  a  p o we r  p r o d u c ti o n  o r
s to r ag e  s o u r c e .  ( C M P -1 3 )

N E n e rgy S to rage  S ys te m  ( E S S ) .   O n e  o r  m o r e  d e vi c e s  i n s ta l l e d  a s
a  s ys te m  c ap ab l e  o f s to r i n g  e n e r g y an d  p r o vi d i n g e l e c tr i c al

e n e r gy i n to  th e  p r e m i s e s  wi r i n g  s ys te m  o r  an  e l e c tr i c  p o we r
p r o d u c ti o n  an d  d i s tr i b u ti o n  n e two r k.  ( C M P -1 3 )

I n fo r m a ti o n a l  N o te  N o .  1 :  An  E S S ( s )  c an  i n c l u d e  b u t i s  n o t l i m i ‐
te d  to  b a tte r i e s ,  c a p a c i to r s ,  a n d  ki n e ti c  e n e r g y d e vi c e s  ( e . g . ,
fywheels  a n d  c o m p r e s s e d  a i r ) .  An  E S S ( s )  c a n  i n c l u d e  i n ve r te r s

o r  c o n ve r te r s  to  c h a n g e  vo l tag e  l e ve l s  o r  to  m a ke  a c h a n g e
b e twe e n  a n  ac  o r  a  d c  s ys te m .

I n fo r m a ti o n a l  N o te  N o .  2 :  T h e s e  s ys te m s  d i ffe r  fr o m  a  s ta ti o n a r y
s ta n d b y b a tte r y i n s ta l l a ti o n  wh e r e  a b atte r y s p e n d s  th e  m a j o r i ty
o f th e  ti m e  o n  c o n ti n u o u s  foat c h a r g e  o r  i n  a h i g h  s ta te  o f
c h a r g e ,  i n  r e ad i n e s s  fo r  a  d i s c h a r g e  e ve n t.

N E n te r tai n m e n t D e vi c e .   A m e c h a n i c al  o r  e l e c tr o m e c h a n i c al
d e vi c e  th at p r o vi d e s  an  e n te r ta i n m e n t e x p e r i e n c e .  ( 5 2 2 )

( C M P -1 5 )

I n fo r m a ti o n a l  N o te :  T h e s e  d e vi c e s  c an  i n c l u d e  a n i m a te d  p r o p s ,
s h o w a c ti o n  e q u i p m e n t,  a n i m ate d  fgures,  a n d  s p e c i a l  e ffe c ts ,
c o o r d i n a te d  wi th  a u d i o  a n d  l i g h ti n g  to  p r o vi d e  a n  e n te r ta i n ‐
m e n t e x p e r i e n c e .

E q u i p m e n t.   A g e n e r al  te r m ,  i n c l u d i n g fttings,  d e vi c e s ,  a p p l i ‐
an c e s ,  l u m i n a i r e s ,  ap p ar a tu s ,  m a c h i n e r y,  a n d  th e  l i ke  u s e d  as  a
p ar t o f,  o r  i n  c o n n e c ti o n  wi th ,  an  e l e c tr i c al  i n s ta l l a ti o n .
( C M P -1 )

E q u i p m e n t,  M o b i l e .  ( M o b i l e  E q u i p m e n t)   E q u i p m e n t wi th  e l e c ‐
tr i c a l  c o m p o n e n ts  th a t i s  s u i ta b l e  to  b e  m o ve d  o n l y wi th
m e c h a n i c al  a i d s  o r  i s  p r o vi d e d  wi th  wh e e l s  fo r  m o ve m e n t b y a
p e r s o n ( s )  o r  p o we r e d  d e vi c e s .  ( 5 1 3 )  ( C M P -1 4 )

N E q u i p m e n t,  P o r tab l e .  ( P o r tab l e  E q u i p m e n t)   E q u i p m e n t fe d
wi th  p o r tab l e  c o r d s  o r  c a b l e s  i n te n d e d  to  b e  m o ve d  fr o m  o n e
p l a c e  to  an o th e r.  ( 6 4 0 )  ( C M P -1 2 )

E q u i p m e n t,  P o r tab l e .  ( P o r tab l e  E q u i p m e n t)   E q u i p m e n t wi th
e l e c tr i c a l  c o m p o n e n ts  s u i tab l e  to  b e  m o ve d  b y a  s i n gl e  p e r s o n
wi th o u t m e c h an i c al  a i d s .  ( 5 1 1 )  ( C M P -1 4 )

N E q u i p m e n t,  P o r tab l e .  ( P o r tab l e  E q u i p m e n t)   E q u i p m e n t fe d
wi th  p o r tab l e  c o r d s  o r  c a b l e s  i n te n d e d  to  b e  m o ve d  fr o m  o n e
p l a c e  to  a n o th e r.  ( 5 2 0 )  ( C M P -1 5 )

N E q u i p m e n t,  P o r tab l e .  ( P o r tab l e  E q u i p m e n t)   E q u i p m e n t i n te n ‐
d e d  to  b e  m o ve d  fr o m  o n e  p l ac e  to  an o th e r.  ( 5 3 0 )  ( C M P -1 5 )

N E q u i p m e n t,  S i gn al .  ( S i gn al  E q u i p m e n t)   I n c l u d e s  a u d i b l e  an d
vi s u al  e q u i p m e n t s u c h  a s  c h i m e s ,  g o n g s ,  l i gh ts ,  an d  d i s p l ays
th at c o n ve y i n fo r m ati o n  to  th e  u s e r.  ( 6 2 0 )  ( C M P -1 2 )

N E q u i p m e n t B ran c h .   A s ys te m  o f fe e d e r s  a n d  b r an c h  c i r c u i ts
ar r an g e d  fo r  d e l a ye d ,  a u to m a ti c ,  o r  m a n u a l  c o n n e c ti o n  to  th e
al te r n ate  p o we r  s o u r c e  an d  th at s e r ve s  p r i m ar i l y 3 -p h as e  p o we r
e q u i p m e n t.  [ 9 9 : 3 . 3 . 5 0 ]  ( 5 1 7 )  ( C M P -1 5 )

N E q u i p m e n t P ro te c ti o n  L e ve l  ( E P L ) .   L e ve l  o f p r o te c ti o n
as s i g n e d  to  e q u i p m e n t b as e d  o n  i ts  l i ke l i h o o d  o f b e c o m i n g a
s o u r c e  o f i g n i ti o n ,  a n d  d i s ti n g u i s h i n g th e  d i ffe r e n c e s  b e twe e n
e x p l o s i ve  ga s  atm o s p h e r e s  a n d  e x p l o s i ve  d u s t atm o s p h e r e s .
( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 - 0 ,  Explosive Atmospheres
— Part 0: Equipment — General Requirements,  fo r  ad d i ti o n a l  i n fo r ‐

m a ti o n .

N E q u i p m e n t Rac k.   A fr am e wo r k fo r  th e  s u p p o r t,  e n c l o s u r e ,  o r
b o th ,  o f e q u i p m e n t;  c an  b e  p o r tab l e  o r  s tati o n a r y.  ( 6 4 0 )

( C M P -1 2 )

I n fo r m a ti o n a l  N o te :  S e e  E I A/ E C A 3 1 0 - E -2 0 0 5 ,  Cabinets,  Racks,
Panels and Associated Equipment,  fo r  e x a m p l e s  o f e q u i p m e n t

r a c ks .

E q u i p o te n ti al  P l an e .   C o n d u c ti ve  p ar ts  b o n d e d  to g e th e r  to
r e d u c e  vo l ta ge  g r ad i e n ts  i n  a  d e s i g n ate d  ar e a .  ( 6 8 2 )  ( C M P -1 7 )

N E q u i p o te n ti al  P l an e .   C o n d u c ti ve  e l e m e n ts  th at a r e  c o n n e c te d
to ge th e r  to  m i n i m i z e  vo l tag e  d i ffe r e n c e s .  ( C M P -7 )

N E s s e n ti al  E l e c tri c al  S ys te m .   A s ys te m  c o m p r i s e d  o f al te r n a te
p o we r  s o u r c e s  an d  al l  c o n n e c te d  d i s tr i b u ti o n  s ys te m s  a n d  a n c i l ‐

l ar y e q u i p m e n t,  d e s i g n e d  to  e n s u r e  c o n ti n u i ty o f e l e c tr i c al
p o we r  to  d e s i g n ate d  a r e as  an d  fu n c ti o n s  o f a h e al th  c ar e  fac i l i ty
d u r i n g d i s r u p ti o n  o f n o r m a l  p o we r  s o u r c e s ,  an d  a l s o  to  m i n i ‐
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ART I C L E  1 0 0  — D E F I N I T I O N S C H AP T E R 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –3 9

m i z e  d i s r u p ti o n  wi th i n  th e  i n te r n al  wi r i n g s ys te m .  [ 9 9 : 3 . 3 . 5 2 ]
( 5 1 7 )  ( C M P -1 5 )

Δ E x p l o s i o n p ro o f E q u i p m e n t.   E q u i p m e n t e n c l o s e d  i n  a c as e  th a t
i s  c a p ab l e  o f wi th s tan d i n g  a n  e x p l o s i o n  o f a specifed  g as  o r

vap o r  th at m i gh t o c c u r  wi th i n  i t,  th at i s  c ap ab l e  o f p r e ve n ti n g
th e  i g n i ti o n  o f a  specifed  ga s  o r  vap o r  s u r r o u n d i n g  th e  e n c l o ‐
s u r e  b y s p ar ks ,  fashes,  o r  e x p l o s i o n  o f th e  g as  o r  vap o r  wi th i n ,

a n d  th a t o p e r ate s  at s u c h  an  e x te r n a l  te m p e r a tu r e  th at a
s u r r o u n d i n g fammable  a tm o s p h e r e  wi l l  n o t b e  i gn i te d .
( C M P -1 4 )

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  AN S I / U L  1 2 0 3 ,  Explosion-Proof
and Dust-Ignition-Proof Electrical Equipment for Use in Hazardous
(Classifed) Locations,  fo r  a d d i ti o n a l  i n fo r m a ti o n .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  N E M A 2 5 0 ,  Enclosures for Electrical
Equipment (1 000 Volts Maximum),  fo r  a d d i ti o n a l  i n fo r m ati o n  o n
e x p l o s i o n p r o o f e n c l o s u r e s  th a t ar e  s o m e ti m e s  a d d i ti o n a l l y
m a r ke d  Typ e  7 .

E x p o s e d  ( as  ap p l i e d  to  l i ve  p ar ts ) .   C ap ab l e  o f b e i n g i n ad ve r ‐
te n tl y to u c h e d  o r  a p p r o a c h e d  n e ar e r  th an  a  s a fe  d i s tan c e  b y a
p e r s o n .  ( C M P - 1 )

I n fo r m ati o n a l  N o te :  T h i s  te r m  a p p l i e s  to  p a r ts  th at a r e  n o t s u i ta ‐
b l y g u a r d e d ,  i s o l a te d ,  o r  i n s u l a te d .

E x p o s e d  ( as  ap p l i e d  to  wi ri n g m e th o d s ) .   O n  o r  atta c h e d  to  th e
s u r fac e  o r  b e h i n d  p a n e l s  d e s i g n e d  to  a l l o w a c c e s s .  ( C M P -1 )

N E x p o s e d  ( O p ti c al  Fi b e r C ab l e  E x p o s e d  to  Ac c i d e n tal  C o n tac t) .  
A c o n d u c ti ve  o p ti c al  fber  c a b l e  i n  s u c h  a  p o s i ti o n  th a t,  i n  c a s e

o f fai l u r e  o f s u p p o r ts  o r  i n s u l a ti o n ,  c o n tac t b e twe e n  th e  c a b l e ' s
n o n –c u r r e n t-c ar r yi n g  c o n d u c ti ve  m e m b e r s  an d  a n  e l e c tr i c al

c i r c u i t m i g h t r e s u l t.  ( C M P -1 6 )

N E x p o s e d  ( to  Ac c i d e n tal  C o n tac t) .   A c i r c u i t i n  s u c h  a p o s i ti o n
th at,  i n  c a s e  o f fai l u r e  o f s u p p o r ts  o r  i n s u l ati o n ,  c o n ta c t wi th
a n o th e r  c i r c u i t m ay r e s u l t.  ( C M P -1 6 )

N E x p o s e d  C o n d uc ti ve  S u r fac e s .   T h o s e  s u r fac e s  th a t ar e  c ap ab l e
o f c ar r yi n g  e l e c tr i c  c u r r e n t an d  th a t ar e  u n p r o te c te d ,  u n i n s u l a‐

te d ,  u n e n c l o s e d ,  o r  u n g u a r d e d ,  p e r m i tti n g p e r s o n al  c o n tac t.
[ 9 9 : 3 . 3 . 5 4 ]  ( 5 1 7 )  ( C M P -1 5 )

I n fo r m a ti o n a l  N o te :  P a i n t,  a n o d i z i n g ,  an d  s i m i l ar  c o a ti n g s  ar e
n o t c o n s i d e r e d  s u i ta b l e  i n s u l a ti o n ,  u n l e s s  th e y a r e  l i s te d  fo r  s u c h
u s e .

E x te r n al l y O p e rab l e .   C ap ab l e  o f b e i n g  o p e r ate d  wi th o u t
e x p o s i n g th e  o p e r ato r  to  c o n tac t wi th  l i ve  p ar ts .  ( C M P -1 )

N Fac i l i ty,  O n - S i te  P o we r P ro d u c ti o n .  ( O n - S i te  P o we r P ro d u c ti o n
Fac i l i ty)   T h e  n o r m al  s u p p l y o f e l e c tr i c  p o we r  fo r  th e  s i te  th at i s
e x p e c te d  to  b e  c o n s tan tl y p r o d u c i n g  p o we r.  ( 6 9 5 )  ( C M P -1 3 )

N Fas te n e d - i n - P l ac e .   M o u n ti n g  m e an s  o f e q u i p m e n t i n  wh i c h  th e
fa s te n i n g  m e a n s  a r e  specifcally d e s i gn e d  to  p e r m i t r e m o val
wi th o u t th e  u s e  o f a to o l .  ( 6 2 5 )  ( C M P -1 2 )

N Faul t- M an age d  P o we r ( FM P ) .   A p o we r i n g  s ys te m  th a t m o n i to r s
fo r  fau l ts  a n d  c o n tr o l s  c u r r e n t d e l i ve r e d  to  e n s u r e  fa u l t e n e r g y
i s  l i m i te d .  ( 7 2 6 )  ( C M P -3 )

I n fo r m ati o n a l  N o te  N o .  1 :  T h e  m o n i to r i n g  a n d  c o n tr o l  s ys te m s
d i ffe r e n ti ate  fa u l t-m a n a g e d  p o we r  fr o m  e l e c tr i c  l i g h t an d  p o we r
c i r c u i ts ;  th e r e fo r e ,  a l te r n a ti ve  r e q u i r e m e n ts  to  th o s e  o f C h a p te r s
1  th r o u g h  4  a r e  g i ve n  r e g ar d i n g  m i n i m u m  wi r e  s i z e s ,  a m p a c i ty
ad j u s tm e n t a n d  c o r r e c ti o n  fac to r s ,  o ve r c u r r e n t p r o te c ti o n ,  i n s u ‐
l a ti o n  r e q u i r e m e n ts ,  a n d  wi r i n g  m e th o d s  an d  m a te r i a l s .

I n fo r m ati o n a l  N o te  N o .  2 :  A fa u l t-m a n ag e d  p o we r  c i r c u i t i s  a l s o
c o m m o n l y r e fe r r e d  to  a s  a  C l a s s  4  c i r c u i t.

Fau l t C u r re n t.   T h e  c u r r e n t d e l i ve r e d  at a  p o i n t o n  th e  s ys te m
d u r i n g a  s h o r t-c i r c u i t c o n d i ti o n .  ( C M P -1 0 )

Δ Fau l t C u r re n t,  Avai l ab l e .  ( Avai l ab l e  Fau l t C u r re n t)   T h e  l a r ge s t
am o u n t o f c u r r e n t c ap ab l e  o f b e i n g d e l i ve r e d  at a p o i n t o n  th e
s ys te m  d u r i n g  a s h o r t-c i r c u i t c o n d i ti o n .  ( C M P -1 0 )

I n fo r m ati o n a l  N o te :  A s h o r t-c i r c u i t c a n  o c c u r  d u r i n g  a b n o r m a l
c o n d i ti o n s  s u c h  a s  a fa u l t b e twe e n  c i r c u i t c o n d u c to r s  o r  a
g r o u n d  fa u l t.  S e e  I n fo r m a ti o n a l  N o te  F i g u r e  1 0 0 . 1 .

N Fau l t P ro te c ti o n  D e vi c e .   An  e l e c tr o n i c  d e vi c e  th at i s  i n te n d e d
fo r  th e  p r o te c ti o n  o f p e r s o n n e l  an d  fu n c ti o n s  u n d e r  fau l t

c o n d i ti o n s ,  s u c h  as  n e two r k-p o we r e d  b r o ad b a n d  c o m m u n i c a‐
ti o n s  c ab l e  s h o r t o r  o p e n  c i r c u i t,  to  l i m i t th e  c u r r e n t o r  vo l tag e ,
o r  b o th ,  fo r  a l o w-p o we r  n e two r k-p o we r e d  b r o ad b an d  c o m m u ‐

n i c ati o n s  c i r c u i t a n d  p r o vi d e  ac c e p tab l e  p r o te c ti o n  fr o m  e l e c ‐
tr i c  s h o c k.  ( 8 3 0 )  ( C M P -1 6 )

Fe e d e r.   Al l  c i r c u i t c o n d u c to r s  b e twe e n  th e  s e r vi c e  e q u i p m e n t,
th e  s o u r c e  o f a  s e p ar ate l y d e r i ve d  s ys te m ,  o r  o th e r  p o we r

s u p p l y s o u r c e  a n d  th e  fnal  b r a n c h - c i r c u i t o ve r c u r r e n t d e vi c e .
( C M P -1 0 )

N Fe e d e r As s e m b l y.   T h e  o ve rh e ad  o r  u n d e r- c h a s s i s  fe e d e r
c o n d u c to r s ,  i n c l u d i n g th e  e q u i p m e n t gr o u n d i n g  c o n d u c to r,

to ge th e r  wi th  th e  n e c e s s a r y fttings  an d  e q u i p m e n t;  o r  th e
p o we r-s u p p l y c o r d  a s s e m b l y fo r  a m o b i l e  h o m e ,  r e c r e ati o n al
ve h i c l e ,  o r  p ar k tr a i l e r,  identifed  fo r  th e  d e l i ve r y o f e n e r g y

fr o m  th e  s o u r c e  o f e l e c tr i c al  s u p p l y to  th e  p a n e l b o ar d  wi th i n
th e  m o b i l e  h o m e ,  r e c r e ati o n a l  ve h i c l e ,  o r  p ar k tr ai l e r.  ( C M P -7 )

Fe s to o n  L i gh ti n g.   A s tr i n g  o f o u td o o r  l i gh ts  th at i s  s u s p e n d e d
b e twe e n  two  p o i n ts .  ( C M P - 1 8 )

E q u i p m e n t

S o u rc e

O C P D

L o a d

S u p p l y  s o u rc e :  a c  o r  d c

Ava i l a b l e  fa u l t  c u rre n t

Ava i l a b l e  fa u l t  c u rre n t

Ava i l a b l e  fa u l t  c u rre n t

E q u i p m e n t  w i t h  a  s h o r t - c i rc u i t
c u r re n t  ra t i n g

O ve rc u rre n t  p ro t e c t i ve  d e v i c e
w i t h  a n  i n t e r r u p t i n g  ra t i n g

I n fo r m ati o n al  N o te  Fi gure  1 0 0 . 1   Avai l ab l e  Fau l t C u r re n t.
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ART I C L E  1 0 0  — D E F I N I T I O N SC H AP T E R 1

7 0 –4 0 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

Δ Fi b e rs / Fl yi n gs ,  C o m b u s ti b l e .  ( C o m b us ti b l e  Fi b e rs / Fl yi n gs )  
Fibers/fyings,  wh e r e  an y d i m e n s i o n  i s  gr e a te r  th an  5 0 0  μ m  i n

n o m i n al  s i z e ,  wh i c h  c a n  fo r m  a n  e x p l o s i b l e  m i x tu r e  wh e n
s u s p e n d e d  i n  a i r  at s tan d a r d  atm o s p h e r i c  p r e s s u r e  a n d  te m p e r ‐

a tu r e .  [ 4 9 9 : 3 . 3 . 4 . 1 ]  ( C M P -1 4 )

I n fo r m ati o n a l  N o te  N o .  1 :  T h i s  defnition  a n d  I n fo r m ati o n a l
N o te s  N o .  2  a n d  N o .  3  h a ve  b e e n  e x tr a c te d  fr o m
N F PA 4 9 9 - 2 0 2 1 ,  Recommended Practice for the Classifcation of

Combustible Dusts and of Hazardous (Classifed) Locations for Electri‐
cal Installations in Chemical Process Areas.  T h e  N F PA 4 9 9  r e fe r e n c e
i s  i n  b r a c ke ts .  O n l y e d i to r i a l  c h an g e s  we r e  m a d e  to  th e  e x tr a c ‐
te d  te x t to  m a ke  i t c o n s i s te n t wi th  th i s  Code.

I n fo r m ati o n a l  N o te  N o .  2 :  S e c ti o n  5 0 0 . 5 ( D )  defnes  a  C l a s s  I I I
l o c ati o n .  C o m b u s ti b l e  fbers/fyings  c a n  b e  s i m i l a r  i n  p h ys i c a l
fo r m  to  i g n i ti b l e  fbers/fyings  an d  p r o te c te d  u s i n g  th e  s a m e
e l e c tr i c al  e q u i p m e n t i n s ta l l a ti o n  m e th o d s .  E x a m p l e s  o f fbers/
fyings  i n c l u d e  fat p l a te l e t-s h a p e d  p a r ti c u l a te ,  s u c h  a s  m e ta l
fake,  a n d  fbrous  p a r ti c u l a te ,  s u c h  as  p a r ti c l e  b o a r d  c o r e  m a te ‐
r i a l .  I f th e  s m a l l e s t d i m e n s i o n  o f a  c o m b u s ti b l e  m ate r i a l  i s
g r e a te r  th a n  5 0 0  μ m ,  i t i s  u n l i ke l y th a t th e  m a te r i a l  wo u l d  b e
c o m b u s ti b l e  fbers/fyings,  a s  d e te r m i n e d  b y te s t.  F i n e l y d i vi d e d
s o l i d s  wi th  l e n g th s  th a t a r e  l a r g e  c o m p a r e d  to  th e i r  d i a m e te r  o r
th i c kn e s s  u s u al l y d o  n o t p a s s  th r o u g h  a  5 0 0  μ m  s i e ve ,  ye t wh e n
te s te d  c o u l d  p o te n ti a l l y b e  d e te r m i n e d  to  b e  e x p l o s i b l e .
[ 4 9 9 : A. 3 . 3 . 4 . 1 ]

I n fo r m ati o n a l  N o te  N o .  3 :  S e e  AS T M  E 1 2 2 6 ,  Standard Test
Method for Explosibility of Dust Clouds,  I S O  6 1 8 4 - 1 ,  Explosion protec‐
tion systems — Part 1 : Determination of explosion indices of combustible

dusts in air,  o r  I S O / I E C / U L  8 0 0 7 9 -2 0 -2 ,  Explosive atmospheres —
Part 20-2: Material characteristics — Combustible dusts test methods,

fo r  p r o c e d u r e s  fo r  d e te r m i n i n g  th e  e x p l o s i b i l i ty o f d u s ts .  A
m a te r i a l  th at i s  fo u n d  to  n o t p r e s e n t a n  e x p l o s i b l e  m i x tu r e
c o u l d  s ti l l  b e  a n  i g n i ti b l e  fber/fying,  a s  defned  i n  th i s  a r ti c l e .
H i s to r i c a l l y,  th e  e x p l o s i b i l i ty c o n d i ti o n  h a s  b e e n  d e s c r i b e d  a s
p r e s e n ti n g  a fash  fre  o r  e x p l o s i o n  h a z a r d .  I t c o u l d  b e  u n d e r ‐
s to o d  th a t th e  p o te n ti a l  h a z a r d  d u e  to  th e  fo r m a ti o n  o f a n
e x p l o s i b l e  m i x tu r e  wh e n  s u s p e n d e d  i n  a i r  a t s ta n d ar d  a tm o s ‐
p h e r i c  p r e s s u r e  a n d  te m p e r a tu r e  wo u l d  i n c l u d e  i g n i ti o n .
[ 4 9 9 : A. 3 . 3 . 4 . 1 ]

•
Fi b e rs / Fl yi n gs ,  I gn i ti b l e .  ( I gn i ti b l e  Fi b e rs / Fl yi n gs )   Fibers/
fyings  wh e r e  an y d i m e n s i o n  i s  g r e ate r  th an  5 0 0  µ m  i n  n o m i n al
s i z e ,  wh i c h  a r e  n o t l i ke l y to  b e  i n  s u s p e n s i o n  i n  q u an ti ti e s  to
p r o d u c e  an  e x p l o s i b l e  m i x tu r e ,  b u t c o u l d  p r o d u c e  a n  i g n i ti b l e
l aye r  fre  h a z a r d .  [ 4 9 9 : 3 . 3 . 4 . 2 ]  ( C M P - 1 4 )

I n fo r m a ti o n a l  N o te  N o .  1 :  T h i s  defnition  a n d  I n fo r m a ti o n a l
N o te  N o .  2  h a ve  b e e n  e x tr a c te d  fr o m  N F PA 4 9 9 - 2 0 2 1 ,  Recommen‐
ded Practice for the Classifcation of Combustible Dusts and of Hazard‐

ous (Classifed) Locations for Electrical Installations in Chemical
Process Areas.  T h e  N F PA 4 9 9  r e fe r e n c e  i s  i n  b r a c ke ts .  O n l y e d i to ‐
r i a l  c h a n g e s  we r e  m a d e  to  th e  e x tr a c te d  te x t to  m a ke  i t c o n s i s ‐
te n t wi th  th i s  Code.

I n fo r m a ti o n a l  N o te  N o .  2 :  S e c ti o n  5 0 0 . 5  o f th i s  Code p r e s c r i b e s  a
C l a s s  I I I  l o c a ti o n  as  o n e  wh e r e  i g n i ti b l e  fbers/fyings  ar e
p r e s e n t,  b u t n o t l i ke l y to  b e  i n  s u s p e n s i o n  i n  th e  a i r  i n  q u a n ti ti e s
suffcient to  p r o d u c e  i g n i ti b l e  m i x tu r e s .  T h i s  d e s c r i p ti o n
a d d r e s s e s  fbers/fyings  th a t d o  n o t p r e s e n t a  fash-fre  h a z a r d  o r
e x p l o s i o n  h a z a r d  b y te s t.  T h i s  c o u l d  b e  b e c a u s e  th o s e  fbers/
fyings  ar e  to o  l ar g e  o r  to o  a g g l o m e r a te d  to  b e  s u s p e n d e d  i n  a i r
i n  suffcient c o n c e n tr a ti o n ,  o r  a t a l l ,  u n d e r  typ i c a l  te s t c o n d i ‐
ti o n s .  Al te r n a ti ve l y,  th i s  c o u l d  b e  b e c au s e  th e y b u r n  s o  s l o wl y
th at,  wh e n  s u s p e n d e d  i n  a i r,  th e y d o  n o t p r o p a g a te  c o m b u s ti o n
a t a n y c o n c e n tr a ti o n .  I n  th i s  d o c u m e n t th e  z o n e  classifcation
s ys te m  i n c l u d e s  i g n i ti b l e  fbers/fyings  as  a fre  h az ar d  i n  a  l a ye r,
wh i c h  i s  n o t a d d r e s s e d  i n  th e  I E C  z o n e  s ys te m  ( s e e  I E C
6 0 0 7 9 - 1 0 - 2 ,  Explosive atmospheres — Part 1 0-2: Classifcation of areas
— Explosive dust atmospheres) .  Wh e r e  th e s e  a r e  p r e s e n t,  th e  u s e r

c o u l d  al s o  c o n s i d e r  i n s tal l a ti o n  i n  a c c o r d a n c e  wi th  Ar ti c l e  5 0 3  o f
th i s  Code.  [ 4 9 9 : A. 3 . 3 . 4 . 2 ]

Fi e l d  E val u ati o n  B o d y ( FE B ) .   An  o r ga n i z ati o n  o r  p a r t o f a n
o r g an i z a ti o n  th at p e r fo r m s  feld  e val u ati o n s  o f e l e c tr i c al  o r
o th e r  e q u i p m e n t.  [ 7 9 0 : 3 . 3 . 4 ]  ( C M P -1 )

I n fo r m ati o n a l  N o te :  S e e  N F PA 7 9 0 -2 0 2 1 ,  Standard for Competency
of Third-Party Field Evaluation Bodies,  p r o vi d e s  g u i d e l i n e s  fo r
e s ta b l i s h i n g  th e  qualifcation  a n d  c o m p e te n c y o f a b o d y
p e r fo r m i n g  feld  e va l u a ti o n s  o f e l e c tr i c a l  p r o d u c ts  a n d  a s s e m ‐
b l e s  wi th  e l e c tr i c a l  c o m p o n e n ts .

Fi e l d  L ab e l e d  ( as  ap p l i e d  to  e val uate d  p ro d u c ts ) .   E q u i p m e n t
o r  m a te r i al s  to  wh i c h  h as  b e e n  a ttac h e d  a l ab e l ,  s ym b o l ,  o r
o th e r  i d e n ti fyi n g  m ar k o f an  F E B  i n d i c a ti n g th e  e q u i p m e n t o r
m a te r i al s  we r e  e val u a te d  a n d  fo u n d  to  c o m p l y wi th  r e q u i r e ‐
m e n ts  as  d e s c r i b e d  i n  a n  ac c o m p an yi n g  feld  e va l u ati o n  r e p o r t.
[ 7 9 0 : 3 . 3 . 6 ]  ( C M P -1 )

N Fi re  Al ar m  C i rc u i t.   T h e  p o r ti o n  o f th e  wi r i n g s ys te m  b e twe e n
th e  l o ad  s i d e  o f th e  o ve r c u r r e n t d e vi c e  o r  th e  p o we r- l i m i te d
s u p p l y an d  th e  c o n n e c te d  e q u i p m e n t o f al l  c i r c u i ts  p o we r e d
an d  c o n tr o l l e d  b y th e  fre  al a r m  s ys te m .  F i r e  al ar m  c i r c u i ts  ar e
classifed  as  e i th e r  n o n –p o we r-l i m i te d  o r  p o we r-l i m i te d .
( C M P -3 )

N Fi re  Al ar m  C i rc u i t,  N o n - P o we r- L i m i te d  ( N P L FA) .  ( N o n - P o we r-
L i m i te d  Fi re  Al ar m  C i rc u i t)   A fre  al ar m  c i r c u i t p o we r e d  b y a
s o u r c e  th at i s  n o t p o we r  l i m i te d .  ( C M P -3 )

I n fo r m ati o n a l  N o te :  S e e  7 6 0 . 4 1  a n d  7 6 0 . 4 3  fo r  r e q u i r e m e n ts  fo r
n o n - p o we r-l i m i te d  fre  a l a r m  c i r c u i ts .

N Fi re  Al ar m  C i rc u i t,  P o we r- L i m i te d  ( P L FA) .  ( P o we r- L i m i te d  Fi re
Al ar m  C i rc u i t)   A fre  al a r m  c i r c u i t p o we r e d  b y a  p o we r-l i m i te d

s o u r c e  .  ( C M P -3 )

I n fo r m ati o n a l  N o te :  S e e  7 6 0 . 1 2 1  fo r  r e q u i r e m e n ts  o n  p o we r-
l i m i te d  fre  al a r m  c i r c u i ts .

Fi tti n g.   An  a c c e s s o r y s u c h  as  a  l o c kn u t,  b u s h i n g ,  o r  o th e r  p ar t
o f a wi r i n g  s ys te m  th a t i s  i n te n d e d  p r i m ar i l y to  p e r fo r m  a

m e c h a n i c al  r a th e r  th an  an  e l e c tr i c a l  fu n c ti o n .  ( C M P - 1 )

N Fi x e d  ( as  ap p l i e d  to  e q u i p m e n t) .   E q u i p m e n t th a t i s  fa s te n e d
o r  o th e r wi s e  s e c u r e d  a t a  specifc  l o c a ti o n .  ( 6 8 0 )  ( C M P -1 7 )

N Fi x e d - i n - P l ac e .   M o u n ti n g m e an s  o f e q u i p m e n t u s i n g fas te n e r s
th at r e q u i r e  a  to o l  fo r  r e m o va l .  ( 6 2 5 )  ( C M P -1 2 )

Δ Fl am e p ro o f “ d ” .   Typ e  o f p r o te c ti o n  wh e r e  th e  e n c l o s u r e  wi l l
wi th s ta n d  a n  i n te r n al  e x p l o s i o n  o f a fammable  m i x tu r e  th at
h a s  p e n e tr ate d  i n to  th e  i n te r i o r,  wi th o u t s u ffe r i n g  d a m ag e  an d

wi th o u t c a u s i n g  i g n i ti o n ,  th r o u g h  an y j o i n ts  o r  s tr u c tu r a l  o p e n ‐
i n g s  i n  th e  e n c l o s u r e  o f an  e x te r n al  e x p l o s i ve  g as  atm o s p h e r e
c o n s i s ti n g  o f o n e  o r  m o r e  o f th e  g as e s  o r  vap o r s  fo r  wh i c h  i t i s

d e s i g n e d .  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 - 1 ,  Explosive Atmospheres
— Part 1 : Equipment Protection by Flameproof Enclosures “d”,  fo r
ad d i ti o n a l  i n fo r m a ti o n .

N Fl am m ab l e  An e s th e ti c s .   Ga s e s  o r  va p o r s ,  s u c h  as  furoxene,
c yc l o p r o p a n e ,  d i vi n yl  e th e r,  e th yl  c h l o r i d e ,  e th yl  e th e r,  an d

e th yl e n e ,  th a t c o u l d  fo r m  fammable  o r  e x p l o s i ve  m i x tu r e s  wi th
ai r,  o x yg e n ,  o r  r e d u c i n g  g as e s  s u c h  as  n i tr o u s  o x i d e .  ( 5 1 7 )

( C M P -1 5 )

N Fl e x i b l e  B us  S ys te m s .   An  a s s e m b l y o f fexible  i n s u l ate d  b u s ,
wi th  a s ys te m  o f a s s o c i a te d  fttings  u s e d  to  s e c u r e ,  s u p p o r t,  an d

te r m i n a te  th e  b u s .  ( C M P -8 )
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ART I C L E  1 0 0  — D E F I N I T I O N S C H AP T E R 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –4 1

I n fo r m a ti o n a l  N o te :  F l e x i b l e  b u s  s ys te m s  a r e  e n g i n e e r e d  s ys te m s
fo r  a  specifc  s i te  l o c a ti o n  a n d  a r e  o r d i n a r i l y a s s e m b l e d  at th e
p o i n t o f i n s tal l a ti o n  fr o m  th e  c o m p o n e n ts  fu r n i s h e d  o r  s p e c i ‐
fed  b y th e  m a n u fac tu r e r.

N Fl e x i b l e  I n s u l ate d  B u s .   A fexible  r e c tan g u l ar  c o n d u c to r  wi th
a n  o ve r al l  i n s u l ati o n .  ( C M P -8 )

N Fl ywh e e l  E S S  ( FE S S ) .   A m e c h an i c al  E S S  c o m p o s e d  o f a s p i n ‐
n i n g m as s  r e fe r r e d  to  a s  a r o to r  an d  a n  e n e r g y c o n ve r s i o n

m e c h a n i s m  s u c h  a s  a m o to r-g e n e r ato r  th at c o n ve r ts  th e
m e c h a n i c al  e n e r g y to  e l e c tr i c al  e n e r g y.  ( 7 0 6 )  ( C M P -1 3 )

I n fo r m ati o n a l  N o te :  T h e r e  a r e  p r i m a r i l y two  typ e s  o f r o to r
c o n s tr u c ti o n s ,  s o l i d  m e tal  m a s s  d e s i g n  a n d  c o m p o s i te  fber
d e s i g n .

N Fo o tl i gh t.   A b o r d e r  l i g h t i n s tal l e d  o n  o r  i n  th e  s tag e .  ( 5 2 0 )
( C M P -1 5 )

N Fo r m i n g S h e l l .   A s tr u c tu r e  d e s i g n e d  to  s u p p o r t a we t-n i c h e
l u m i n a i r e  as s e m b l y a n d  i n te n d e d  fo r  m o u n ti n g  i n  a  p o o l  o r

fo u n tai n  s tr u c tu r e .  ( 6 8 0 )  ( C M P -1 7 )

N Fo u n tai n .   An  o r n a m e n ta l  s tr u c tu r e  o r  r e c r e ati o n al  wate r
fe atu r e  fr o m  wh i c h  o n e  o r  m o r e  j e ts  o r  s tr e a m s  o f wa te r  ar e
d i s c h ar g e d  i n to  th e  a i r,  i n c l u d i n g  s p l a s h  p a d s ,  o r n am e n tal

p o o l s ,  d i s p l a y p o o l s ,  a n d  refection  p o o l s .  T h e  defnition  d o e s
n o t i n c l u d e  d r i n ki n g wate r  fo u n ta i n s  o r  wa te r  c o o l e r s .  ( 6 8 0 )
( C M P -1 7 )

N Fram e .   C h a s s i s  r ai l  an d  a n y we l d e d  ad d i ti o n  th e r e to  o f m e tal
th i c kn e s s  o f 1 . 3 5  m m  ( 0 . 0 5 3  i n . )  o r  g r e ate r.  ( 5 5 1 )  ( C M P -7 )

Fre e  Ai r ( as  ap p l i e d  to  c o n d uc to rs ) .   O p e n  o r  ve n ti l ate d  e n vi ‐
r o n m e n t th a t a l l o ws  fo r  h e at d i s s i p a ti o n  an d  a i r  fow ar o u n d  an

i n s ta l l e d  c o n d u c to r.  ( C M P -6 )

Fu e l  C e l l .   An  e l e c tr o c h e m i c al  s ys te m  th at c o n s u m e s  fu e l  to
p r o d u c e  a n  e l e c tr i c  c u r r e n t.  I n  s u c h  c e l l s ,  th e  m a i n  c h e m i c al

r e a c ti o n  u s e d  fo r  p r o d u c i n g  e l e c tr i c  p o we r  i s  n o t c o m b u s ti o n .
H o we ve r,  th e r e  m a y b e  s o u r c e s  o f c o m b u s ti o n  u s e d  wi th i n  th e

o ve r al l  c e l l  s ys te m ,  s u c h  a s  r e fo r m e r s / fu e l  p r o c e s s o r s .  ( C M P -4 )

Fu e l  C e l l  S ys te m .   T h e  c o m p l e te  ag g r e ga te  o f e q u i p m e n t u s e d
to  c o n ve r t c h e m i c al  fu e l  i n to  u s a b l e  e l e c tr i c i ty an d  typ i c al l y

c o n s i s ti n g  o f a r e fo r m e r,  s tac k,  p o we r  i n ve r te r,  an d  a u x i l i ar y
e q u i p m e n t.  ( C M P -4 )

Fu s e .   An  o ve r c u r r e n t p r o te c ti ve  d e vi c e  wi th  a c i r c u i t-o p e n i n g
fu s i b l e  p ar t th at i s  h e a te d  a n d  s e ve r e d  b y th e  p a s s a ge  o f o ve r ‐

c u r r e n t th r o u g h  i t.  ( C M P - 1 0 )

I n fo r m a ti o n a l  N o te :  A fu s e  c o m p r i s e s  al l  th e  p a r ts  th a t fo r m  a
u n i t c a p a b l e  o f p e r fo r m i n g  th e  p r e s c r i b e d  fu n c ti o n s .  I t m a y o r
m a y n o t b e  th e  c o m p l e te  d e vi c e  n e c e s s a r y to  c o n n e c t i t i n to  an
e l e c tr i c a l  c i r c u i t.

•
Fu s e ,  E l e c tro n i c al l y Ac tuate d .  ( E l e c tro n i c al l y Ac tu ate d  Fu s e )  
An  o ve r c u r r e n t p r o te c ti ve  d e vi c e  th at g e n e r al l y c o n s i s ts  o f a
c o n tr o l  m o d u l e  th at p r o vi d e s  c u r r e n t-s e n s i n g ,  e l e c tr o n i c al l y
d e r i ve d  ti m e –c u r r e n t c h a r ac te r i s ti c s ,  e n e r g y to  i n i ti ate  tr i p p i n g ,
an d  an  i n te r r u p ti n g m o d u l e  th at i n te r r u p ts  c u r r e n t wh e n  a n
o ve r c u r r e n t o c c u r s .  S u c h  fu s e s  m ay o r  m ay n o t o p e r a te  i n  a
c u r r e n t- l i m i ti n g fas h i o n ,  d e p e n d i n g o n  th e  typ e  o f c o n tr o l
s e l e c te d .  ( C M P - 1 0 )

Δ Fu s e ,  E x p u l s i o n .  ( E x p ul s i o n  Fu s e )   A ve n te d  fu s e  u n i t i n  wh i c h
th e  e x p u l s i o n  e ffe c t o f ga s e s  p r o d u c e d  b y th e  ar c  an d  l i n i n g  o f
th e  fu s e h o l d e r,  e i th e r  al o n e  o r  ai d e d  b y a  s p r i n g ,  e x ti n gu i s h e s
th e  ar c .  ( C M P -1 0 )

Fu s e ,  N o n ve n te d  P o we r.  ( N o n ve n te d  P o we r Fu s e )   A fu s e  wi th ‐
o u t i n te n ti o n al  p r o vi s i o n  fo r  th e  e s c ap e  o f ar c  g as e s ,  l i q u i d s ,  o r

s o l i d  p ar ti c l e s  to  th e  atm o s p h e r e  d u r i n g  c i r c u i t i n te r r u p ti o n .
( C M P -1 0 )

Fu s e ,  P o we r.  ( P o we r Fu s e )   A ve n te d ,  n o n ve n te d ,  o r  c o n tr o l l e d
ve n te d  fu s e  u n i t i n  wh i c h  th e  a r c  i s  e x ti n g u i s h e d  b y b e i n g

d r awn  th r o u g h  s o l i d  m ate r i a l ,  g r an u l ar  m ate r i a l ,  o r  l i q u i d ,
e i th e r  a l o n e  o r  a i d e d  b y a s p r i n g.  ( C M P - 1 0 )

Fu s e ,  Ve n te d  P o we r.  ( Ve n te d  P o we r Fu s e )   A fu s e  wi th  p r o vi ‐
s i o n  fo r  th e  e s c a p e  o f a r c  ga s e s ,  l i q u i d s ,  o r  s o l i d  p a r ti c l e s  to  th e

s u r r o u n d i n g a tm o s p h e r e  d u r i n g  c i r c u i t i n te r r u p ti o n .  ( C M P -1 0 )
•
Δ G arage .   A b u i l d i n g  o r  p o r ti o n  o f a b u i l d i n g i n  wh i c h  o n e  o r

m o r e  s e l f-p r o p e l l e d  ve h i c l e s  c a n  b e  ke p t fo r  u s e ,  s al e ,  s to r ag e ,
r e n tal ,  r e p ai r,  e x h i b i ti o n ,  o r  d e m o n s tr ati o n  p u r p o s e s .  ( C M P - 1 )

I n fo r m ati o n a l  N o te :  S e e  5 1 1 . 1  fo r  c o m m e r c i a l  g a r a g e s ,  r e p a i r
an d  s to r a g e .

G arage ,  M aj o r Re p ai r.  ( M aj o r Re p ai r G arage )   A b u i l d i n g  o r
p o r ti o n s  o f a  b u i l d i n g  wh e r e  m a j o r  r e p ai r s ,  s u c h  as  e n gi n e

o ve rh au l s ,  p a i n ti n g ,  b o d y a n d  fe n d e r  wo r k,  we l d i n g  o r  gr i n d ‐
i n g,  an d  r e p ai r s  th at r e q u i r e  d r a i n i n g  o r  e m p tyi n g o f th e  m o to r
ve h i c l e  fu e l  tan k ar e  p e r fo r m e d  o n  m o to r  ve h i c l e s ,  i n c l u d i n g

as s o c i ate d  foor  s p a c e  u s e d  fo r  offces,  p ar ki n g ,  o r  s h o wr o o m s .
[ 3 0 A: 3 . 3 . 1 2 . 1 ]  ( C M P -1 4 )

G arage ,  M i n o r Re p ai r.  ( M i n o r Re p ai r G arage )   A b u i l d i n g o r
p o r ti o n s  o f a  b u i l d i n g u s e d  fo r  l u b r i c ati o n ,  i n s p e c ti o n ,  an d

m i n o r  a u to m o ti ve  m a i n te n an c e  wo r k,  s u c h  a s  e n g i n e  tu n e -u p s ,
r e p l a c e m e n t o f p a r ts ,  fuid  c h a n ge s  ( e . g . ,  o i l ,  an ti fr e e z e ,  tr an s ‐
m i s s i o n  fuid,  b r ake  fuid,  a i r-c o n d i ti o n i n g r e fr i ge r a n ts ) ,  b r a ke

s ys te m  r e p a i r s ,  ti r e  r o ta ti o n ,  an d  s i m i l a r  r o u ti n e  m ai n te n a n c e
wo r k,  i n c l u d i n g  th e  as s o c i ate d  foor  s p ac e  u s e d  fo r  offces,

p ar ki n g ,  o r  s h o wr o o m s .  [ 3 0 A: 3 . 3 . 1 2 . 2 ]  ( C M P - 1 4 )

N G e n e ral - P u rp o s e  C ab l e s ,  C ab l e  Ro u ti n g As s e m b l i e s ,  an d  Rac e ‐
ways .   C ab l e s ,  c a b l e  r o u ti n g  as s e m b l i e s ,  an d  r ac e wa ys  a r e  s u i ta‐

b l e  fo r  ge n e r a l -p u r p o s e  a p p l i c a ti o n s  a n d  ar e  r e s i s tan t to  th e
s p r e ad  o f fre.  ( 7 2 2 )  ( C M P - 3 )

G e n e rati n g C ap ac i ty,  I n ve r te r.  ( I n ve r te r G e n e rati n g C ap ac i ty)  
T h e  s u m  o f p a r al l e l -c o n n e c te d  i n ve r te r  m a x i m u m  c o n ti n u o u s

o u tp u t p o we r  at 4 0 ° C  i n  watts ,  ki l o watts ,  vo l t-a m p e r e s ,  o r
ki l o vo l t-a m p e r e s .  ( C M P -4 )

N G e n e rati n g S tati o n .   A p l an t wh e r e i n  e l e c tr i c  e n e r g y i s
p r o d u c e d  b y c o n ve r s i o n  fr o m  s o m e  o th e r  fo r m  o f e n e r g y ( e . g . ,

c h e m i c a l ,  n u c l e ar,  s o l ar,  wi n d ,  m e c h an i c al ,  o r  h yd r au l i c )  b y
m e a n s  o f s u i tab l e  ap p a r atu s .  ( C M P -4 )

N G e n e rato r ( G e n e rato r S e t) .   A m ac h i n e  th a t c o n ve r ts  m e c h a n i ‐
c a l  e n e r g y i n to  e l e c tr i c al  e n e r gy b y m e an s  o f a p r i m e  m o ve r

a n d  al te r n a to r  an d / o r  i n ve r te r.  ( C M P - 1 3 )

N G e n e rato r,  O n - S i te  S tan d b y.  ( O n - S i te  S tan d b y G e n e rato r)   A
fac i l i ty p r o d u c i n g  e l e c tr i c  p o we r  o n  s i te  as  th e  a l te r n ate  s u p p l y

o f e l e c tr i c  p o we r.  I t d i ffe r s  fr o m  an  o n -s i te  p o we r  p r o d u c ti o n
fac i l i ty i n  th at i t i s  n o t c o n s ta n tl y p r o d u c i n g p o we r.  ( 6 9 5 )
( C M P -1 3 )

N G ri d  B u s  Rai l .   A c o m b i n a ti o n  o f th e  b u s b ar,  th e  b u s b ar
s u p p o r t,  an d  th e  s tr u c tu r al  s u s p e n d e d  c e i l i n g g r i d  s ys te m .

( 3 9 3 )  ( C M P -1 8 )

G ro u n d .   T h e  e ar th .  ( C M P -5 )
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ART I C L E  1 0 0  — D E F I N I T I O N SC H AP T E R 1

7 0 –4 2 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

G ro u n d  Fau l t.   An  u n i n te n ti o n al ,  e l e c tr i c a l l y c o n d u c ti ve
c o n n e c ti o n  b e twe e n  an  u n g r o u n d e d  c o n d u c to r  o f an  e l e c tr i c al
c i r c u i t a n d  th e  n o r m a l l y n o n -c u r r e n t-c a r r yi n g  c o n d u c to r s ,
m e tal  e n c l o s u r e s ,  m e ta l  r ac e ways ,  m e ta l  e q u i p m e n t,  o r  e ar th .

( C M P -5 )

Δ G ro u n d - Fau l t C i rc u i t I n te r r u p te r ( G FC I ) .   A d e vi c e  i n te n d e d
fo r  th e  p r o te c ti o n  o f p e r s o n n e l  th at fu n c ti o n s  to  d e -e n e r g i z e  a
c i r c u i t o r  p o r ti o n  th e r e o f wi th i n  an  e s ta b l i s h e d  p e r i o d  o f ti m e
wh e n  a  gr o u n d -fau l t c u r r e n t e x c e e d s  th e  val u e s  e s ta b l i s h e d  fo r
a C l a s s  A d e vi c e .  ( C M P -2 )

I n fo r m a ti o n a l  N o te :  S e e  U L  9 4 3 ,  Standard for Ground-Fault Circuit
Interrupters,  fo r  fu r th e r  i n fo r m a ti o n .  C l a s s  A g r o u n d -fa u l t c i r c u i t
i n te r r u p te r s  tr i p  wh e n  th e  g r o u n d - fa u l t c u r r e n t i s  6  m A o r
h i g h e r  a n d  d o  n o t tr i p  wh e n  th e  g r o u n d -fa u l t c u r r e n t i s  l e s s
th an  4  m A.

N G ro u n d - Fau l t C i rc u i t I n te r r u p te r,  S p e c i al  P u rp o s e  ( S P G FC I ) .
( S p e c i al  P urp o s e  G ro un d - Fau l t C i rc u i t I n te r r u p te r)   A d e vi c e

i n te n d e d  fo r  th e  d e te c ti o n  o f g r o u n d -fau l t c u r r e n ts ,  u s e d  i n
c i r c u i ts  wi th  vo l tag e  to  g r o u n d  gr e a te r  th a n  1 5 0  vo l ts ,  th at fu n c ‐

ti o n s  to  d e - e n e r gi z e  a  c i r c u i t o r  p o r ti o n  o f a  c i r c u i t wi th i n  a n
e s tab l i s h e d  p e r i o d  o f ti m e  wh e n  a gr o u n d -fau l t c u r r e n t e x c e e d s
th e  va l u e s  e s tab l i s h e d  fo r  C l as s  C ,  D ,  o r  E  d e vi c e s .  ( C M P -2 )

I n fo r m a ti o n a l  N o te :  S e e  U L  9 4 3 C ,  Outline of Investigation for
Special Purpose Ground-Fault Circuit Interrupters,  fo r  i n fo r m a ti o n
o n  C l a s s e s  C ,  D ,  o r  E  s p e c i a l  p u r p o s e  g r o u n d -fau l t c i r c u i t i n te r ‐
r u p te r s .

G ro u n d - Fau l t C u r re n t P ath .   An  e l e c tr i c al l y c o n d u c ti ve  p ath
fr o m  th e  p o i n t o f a g r o u n d  fau l t o n  a  wi r i n g  s ys te m  th r o u gh
n o r m a l l y n o n –c u r r e n t- c a r r yi n g  c o n d u c to r s ,  gr o u n d e d  c o n d u c ‐
to r s ,  e q u i p m e n t,  o r  th e  e a r th  to  th e  e l e c tr i c a l  s u p p l y s o u r c e .
( C M P -5 )

I n fo r m ati o n a l  N o te :  E x a m p l e s  o f g r o u n d - fa u l t c u r r e n t p a th s  a r e
an y c o m b i n a ti o n  o f e q u i p m e n t g r o u n d i n g  c o n d u c to r s ,  m e ta l l i c
r ac e wa ys ,  m e ta l l i c  c a b l e  s h e a th s ,  e l e c tr i c a l  e q u i p m e n t,  a n d  an y
o th e r  e l e c tr i c al l y c o n d u c ti ve  m ate r i a l  s u c h  a s  m e ta l ,  wate r,  a n d
g a s  p i p i n g ;  s te e l  fr a m i n g  m e m b e r s ;  s tu c c o  m e s h ;  m e ta l  d u c ti n g ;
r e i n fo r c i n g  s te e l ;  s h i e l d s  o f c o m m u n i c a ti o n s  c a b l e s ;  g r o u n d e d
c o n d u c to r s ;  an d  th e  e ar th  i ts e l f.

G ro u n d - Fau l t C u r re n t P ath ,  E ffe c ti ve .  ( E ffe c ti ve  G ro u n d - Fau l t
C ur re n t P ath )   An  i n te n ti o n al l y c o n s tr u c te d ,  l o w-i m p e d a n c e
e l e c tr i c a l l y c o n d u c ti ve  p ath  d e s i gn e d  a n d  i n te n d e d  to  c ar r y
c u r r e n t d u r i n g  gr o u n d -fau l t e ve n ts  fr o m  th e  p o i n t o f a  g r o u n d
fa u l t o n  a wi r i n g s ys te m  to  th e  e l e c tr i c al  s u p p l y s o u r c e  an d  th a t
fac i l i tate s  th e  o p e r ati o n  o f th e  o ve r c u r r e n t p r o te c ti ve  d e vi c e  o r
gr o u n d -fau l t d e te c to r s .  ( C M P -5 )

N G ro u n d - Fau l t D e te c to r- I n te r r u p te r,  d c  ( G FD I ) .   A d e vi c e  th at
p r o vi d e s  p r o te c ti o n  fo r  P V s ys te m  d c  c i r c u i ts  b y d e te c ti n g  a
gr o u n d  fau l t an d  c o u l d  i n te r r u p t th e  fau l t p a th  i n  th e  d c
c i r c u i t.  ( 6 9 0 )  ( C M P -4 )

I n fo r m a ti o n a l  N o te :  S e e  U L  1 7 4 1 ,  Standard for Inverters,  Convert‐
ers,  Controllers and Interconnection System Equipment for Use with

Distributed Energy Resources,  a n d  U L  6 2 1 0 9 ,  Standard for Power
Converters for use in Photovoltaic Power Systems,  fo r  fu r th e r  i n fo r m a ‐

ti o n  o n  GF D I  e q u i p m e n t.

G ro u n d - Fau l t P ro te c ti o n  o f E q u i p m e n t ( G FP E ) .   A s ys te m
i n te n d e d  to  p r o vi d e  p r o te c ti o n  o f e q u i p m e n t fr o m  d a m ag i n g

l i n e -to -g r o u n d  fau l t c u r r e n ts  b y o p e r ati n g  to  c au s e  a d i s c o n ‐
n e c ti n g  m e an s  to  o p e n  a l l  u n gr o u n d e d  c o n d u c to r s  o f th e  fau l ‐

te d  c i r c u i t.  T h i s  p r o te c ti o n  i s  p r o vi d e d  a t c u r r e n t l e ve l s  l e s s
th an  th o s e  r e q u i r e d  to  p r o te c t c o n d u c to r s  fr o m  d a m ag e

th r o u g h  th e  o p e r a ti o n  o f a s u p p l y c i r c u i t o ve r c u r r e n t d e vi c e .
( C M P -5 )

G ro u n d e d  ( G ro u n d i n g) .   C o n n e c te d  ( c o n n e c ti n g)  to  g r o u n d
o r  to  a c o n d u c ti ve  b o d y th at e x te n d s  th e  g r o u n d  c o n n e c ti o n .

( C M P -5 )

N G ro u n d e d ,  Fu n c ti o n al l y.  ( Fu n c ti o n al l y G ro u n d e d )   A s ys te m
th a t h as  an  e l e c tr i c al  g r o u n d  r e fe r e n c e  fo r  o p e r ati o n al  p u r p o ‐
s e s  th at i s  n o t s o l i d l y g r o u n d e d .  ( C M P -4 )

I n fo r m a ti o n a l  N o te :  A fu n c ti o n a l l y g r o u n d e d  s ys te m  i s  o fte n
c o n n e c te d  to  g r o u n d  th r o u g h  a n  e l e c tr o n i c  m e a n s  i n te r n a l  to
a n  i n ve r te r  o r  c h a r g e  c o n tr o l l e r  th a t p r o vi d e s  g r o u n d - fa u l t
p r o te c ti o n .  E x a m p l e s  o f o p e r a ti o n a l  p u r p o s e s  fo r  fu n c ti o n a l l y
g r o u n d e d  s ys te m s  i n c l u d e  g r o u n d -fa u l t d e te c ti o n  a n d
p e r fo r m a n c e -r e l a te d  i s s u e s  fo r  s o m e  p o we r  s o u r c e s .

G ro u n d e d ,  S o l i d l y.  ( S o l i d l y G ro u n d e d )   C o n n e c te d  to  g r o u n d
wi th o u t i n s e r ti n g  an y r e s i s to r  o r  i m p e d a n c e  d e vi c e .  ( C M P -5 )

G ro u n d e d  C o n d uc to r.   A s ys te m  o r  c i r c u i t c o n d u c to r  th at i s
i n te n ti o n a l l y gr o u n d e d .  ( C M P - 5 )

I n fo r m a ti o n a l  N o te :  Al th o u g h  a n  e q u i p m e n t g r o u n d i n g
c o n d u c to r  i s  g r o u n d e d ,  i t i s  n o t c o n s i d e r e d  a  g r o u n d e d  c o n d u c ‐
to r.

N G ro u n d e d  S ys te m ,  I m p e d an c e .  ( I m p e d an c e  G ro u n d e d
S ys te m )   An  e l e c tr i c a l  s ys te m  th at i s  gr o u n d e d  b y i n te n ti o n al l y

c o n n e c ti n g  th e  s ys te m  n e u tr a l  p o i n t to  g r o u n d  th r o u g h  a n
i m p e d an c e  d e vi c e .  ( C M P -5 )

G ro u n d i n g C o n d uc to r,  E q u i p m e n t ( E G C ) .  ( E q u i p m e n t
G ro u n d i n g C o n d uc to r)   A c o n d u c ti ve  p ath ( s )  th a t i s  p ar t o f an

e ffe c ti ve  g r o u n d - fa u l t c u r r e n t p a th  a n d  c o n n e c ts  n o r m al l y n o n -
c u r r e n t- c a r r yi n g  m e ta l  p ar ts  o f e q u i p m e n t to ge th e r  an d  to  th e

s ys te m  g r o u n d e d  c o n d u c to r  o r  to  th e  g r o u n d i n g e l e c tr o d e
c o n d u c to r,  o r  b o th .  ( C M P - 5 )

I n fo r m ati o n a l  N o te  N o .  1 :  I t i s  r e c o g n i z e d  th a t th e  e q u i p m e n t
g r o u n d i n g  c o n d u c to r  a l s o  p e r fo r m s  b o n d i n g .

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  2 5 0 . 1 1 8  fo r  a  l i s t o f a c c e p ta b l e
e q u i p m e n t g r o u n d i n g  c o n d u c to r s .

N G ro u n d i n g C o n d uc to r,  I m p e d an c e .  ( I m p e d an c e  G ro u n d i n g
C o n d uc to r)   A c o n d u c to r  th a t c o n n e c ts  th e  s ys te m  n e u tr al
p o i n t to  th e  i m p e d an c e  d e vi c e  i n  an  i m p e d a n c e  g r o u n d e d

s ys te m .  ( C M P -5 )

G ro u n d i n g E l e c tro d e .   A c o n d u c ti n g  o b j e c t th r o u gh  wh i c h  a
d i r e c t c o n n e c ti o n  to  e ar th  i s  e s tab l i s h e d .  ( C M P -5 )

G ro u n d i n g E l e c tro d e  C o n d u c to r ( G E C ) .   A c o n d u c to r  u s e d  to
c o n n e c t th e  s ys te m  gr o u n d e d  c o n d u c to r  o r  th e  e q u i p m e n t to  a

g r o u n d i n g  e l e c tr o d e  o r  to  a p o i n t o n  th e  g r o u n d i n g  e l e c tr o d e
s ys te m .  ( C M P -5 )

N G ro u p e d .   C ab l e s  o r  c o n d u c to r s  p o s i ti o n e d  a d j ac e n t to  o n e
an o th e r  b u t n o t i n  c o n ti n u o u s  c o n ta c t wi th  e ac h  o th e r.  ( 5 2 0 )

( C M P -1 5 )

G u ard e d .   C o ve r e d ,  s h i e l d e d ,  fe n c e d ,  e n c l o s e d ,  o r  o th e r wi s e
p r o te c te d  b y m e a n s  o f s u i ta b l e  c o ve r s ,  c as i n g s ,  b ar r i e r s ,  r ai l s ,
s c r e e n s ,  m ats ,  o r  p l a tfo r m s  to  r e m o ve  th e  l i ke l i h o o d  o f

a p p r o a c h  o r  c o n tac t b y p e r s o n s  o r  o b j e c ts  to  a p o i n t o f d an g e r.
( C M P -1 )

G u e s t Ro o m .   An  ac c o m m o d a ti o n  c o m b i n i n g  l i vi n g,  s l e e p i n g ,
s a n i tar y,  an d  s to r a ge  fac i l i ti e s  wi th i n  a  c o m p a r tm e n t.  ( C M P -2 )
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ART I C L E  1 0 0  — D E F I N I T I O N S C H AP T E R 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –4 3

G u e s t S ui te .   An  a c c o m m o d ati o n  wi th  two  o r  m o r e  c o n ti gu o u s
r o o m s  c o m p r i s i n g  a c o m p a r tm e n t,  wi th  o r  wi th o u t d o o r s

b e twe e n  s u c h  r o o m s ,  th at p r o vi d e s  l i vi n g ,  s l e e p i n g,  s an i ta r y,
an d  s to r a ge  fac i l i ti e s .  ( C M P -2 )

N G u tte r,  M e tal  Au x i l i ar y.  ( M e tal  Au x i l i ar y G utte r)   A s h e e t m e tal
e n c l o s u r e  u s e d  to  s u p p l e m e n t wi r i n g  s p ac e s  a t m e te r  c e n te r s ,

d i s tr i b u ti o n  c e n te r s ,  s wi tc h g e ar,  s wi tc h b o ar d s ,  a n d  s i m i l ar
p o i n ts  o f wi r i n g  s ys te m s .  T h e  e n c l o s u r e  h a s  h i n ge d  o r  r e m o va‐
b l e  c o ve r s  fo r  h o u s i n g an d  p r o te c ti n g e l e c tr i c al  wi r e s ,  c a b l e ,

a n d  b u s b ar s .  T h e  e n c l o s u r e  i s  d e s i gn e d  fo r  c o n d u c to r s  to  b e
l ai d  o r  s e t i n  p l a c e  a fte r  th e  e n c l o s u r e s  h a ve  b e e n  i n s tal l e d  as  a
c o m p l e te  s ys te m .  ( C M P -8 )

N G u tte r,  N o n m e tal l i c  Au x i l i ar y.  ( N o n m e tal l i c  Au x i l i ar y G u tte r)  
A fame-retardant,  n o n m e ta l l i c  e n c l o s u r e  u s e d  to  s u p p l e m e n t

wi r i n g s p a c e s  at m e te r  c e n te r s ,  d i s tr i b u ti o n  c e n te r s ,  s wi tc h g e ar,
s wi tc h b o ar d s ,  a n d  s i m i l ar  p o i n ts  o f wi r i n g s ys te m s .  T h e  e n c l o ‐

s u r e  h as  h i n g e d  o r  r e m o vab l e  c o ve r s  fo r  h o u s i n g  an d  p r o te c t‐
i n g  e l e c tr i c al  wi r e s ,  c a b l e ,  an d  b u s b a r s .  T h e  e n c l o s u r e  i s
d e s i g n e d  fo r  c o n d u c to r s  to  b e  l a i d  o r  s e t i n  p l ac e  a fte r  th e

e n c l o s u r e s  h a ve  b e e n  i n s ta l l e d  as  a c o m p l e te  s ys te m .  ( C M P -8 )

H ab i tab l e  Ro o m .   A r o o m  i n  a b u i l d i n g  fo r  l i vi n g ,  s l e e p i n g ,
e ati n g ,  o r  c o o ki n g ,  b u t e x c l u d i n g  b a th r o o m s ,  to i l e t r o o m s ,  c l o s ‐
e ts ,  h al l ways ,  s to r a ge  o r  u ti l i ty s p a c e s ,  an d  s i m i l ar  a r e as .
( C M P -2 )

H an d h o l e  E n c l o s u re .   An  e n c l o s u r e  fo r  u s e  i n  u n d e r g r o u n d
s ys te m s ,  p r o vi d e d  wi th  an  o p e n  o r  c l o s e d  b o tto m ,  an d  s i z e d  to

al l o w p e r s o n n e l  to  r e a c h  i n to ,  b u t n o t e n te r,  fo r  th e  p u r p o s e  o f
i n s ta l l i n g ,  o p e r a ti n g,  o r  m ai n ta i n i n g  e q u i p m e n t o r  wi r i n g  o r

b o th .  ( C M P -9 )

N H az ard  C u r re n t.   F o r  a g i ve n  s e t o f c o n n e c ti o n s  i n  an  i s o l ate d
p o we r  s ys te m ,  th e  to tal  c u r r e n t th a t wo u l d  fow th r o u gh  a l o w
i m p e d an c e  i f i t we r e  c o n n e c te d  b e twe e n  e i th e r  i s o l a te d

c o n d u c to r  an d  g r o u n d .  [ 9 9 : 3 . 3 . 7 2 ]  ( 5 1 7 )  ( C M P -1 5 )

N Hazard Current,  Fault.  (Fault Hazard Current)  T h e  h az ar d
c u r r e n t o f a  g i ve n  i s o l a te d  p o we r  s ys te m  wi th  al l  d e vi c e s
c o n n e c te d  e x c e p t th e  l i n e  i s o l ati o n  m o n i to r.  [ 9 9 : 3 . 3 . 7 2 . 1 ]

( 5 1 7 )  ( C M P -1 5 )

N Monitor Hazard Current.   T h e  h az ar d  c u r r e n t o f th e  l i n e  i s o l a‐
ti o n  m o n i to r  a l o n e .  [ 9 9 : 3 . 3 . 7 2 . 2 ]  ( 5 1 7 )  ( C M P -1 5 )

N Total Hazard Current.   T h e  h az ar d  c u r r e n t o f a gi ve n  i s o l a te d
s ys te m  wi th  al l  d e vi c e s ,  i n c l u d i n g  th e  l i n e  i s o l a ti o n  m o n i to r,

c o n n e c te d .  [ 9 9 : 3 . 3 . 7 2 . 3 ]  ( 5 1 7 )  ( C M P -1 5 )

N H e ad e r.   Tr a n s ve r s e  m e ta l  r a c e ways  fo r  e l e c tr i c a l  c o n d u c to r s ,
p r o vi d i n g a c c e s s  to  p r e d e te r m i n e d  c e l l s  o f a p r e c as t c e l l u l a r
c o n c r e te  foor,  th e r e b y p e r m i tti n g th e  i n s tal l ati o n  o f e l e c tr i c al

c o n d u c to r s  fr o m  a d i s tr i b u ti o n  c e n te r  to  th e  foor  c e l l s .
( C M P -8 )

N H e al th  C are  Fac i l i ti e s .   B u i l d i n g s ,  p o r ti o n s  o f b u i l d i n g s ,  o r
m o b i l e  e n c l o s u r e s  i n  wh i c h  h u m an  m e d i c al ,  d e n tal ,  p s yc h i a tr i c ,
n u r s i n g ,  o b s te tr i c al ,  o r  s u r g i c al  c ar e  i s  p r o vi d e d .  [ 9 9 : 3 . 3 . 7 3 ]

( C M P -1 5 )

I n fo r m ati o n a l  N o te :  E x a m p l e s  o f h e al th  c ar e  fa c i l i ti e s  i n c l u d e ,
b u t a r e  n o t l i m i te d  to ,  h o s p i ta l s ,  n u r s i n g  h o m e s ,  l i m i te d  c a r e
fa c i l i ti e s ,  c l i n i c s ,  m e d i c a l  a n d  d e n tal  offces,  a n d  a m b u l ato r y
c a r e  c e n te r s ,  wh e th e r  p e r m a n e n t o r  m o va b l e .

N H e al th  C are  Fac i l i ty’ s  G o ve r n i n g B o d y.   T h e  p e r s o n  o r  p e r s o n s
wh o  h ave  th e  o ve r a l l  l e g al  r e s p o n s i b i l i ty fo r  th e  o p e r ati o n  o f a

h e a l th  c a r e  fa c i l i ty.  [ 9 9 : 3 . 3 . 7 4 ]  ( 5 1 7 )  ( C M P -1 5 )

N H e ati n g E q u i p m e n t.   An y e q u i p m e n t th a t i s  u s e d  fo r  h e ati n g
p u r p o s e s  an d  wh o s e  h e a t i s  ge n e r a te d  b y i n d u c ti o n  o r  d i e l e c ‐

tr i c  m e th o d s .  ( 6 6 5 )  ( C M P -1 2 )

N H e ati n g P an e l .   A c o m p l e te  a s s e m b l y p r o vi d e d  wi th  a j u n c ti o n
b o x  o r  a  l e n g th  o f fexible  c o n d u i t fo r  c o n n e c ti o n  to  a b r a n c h

c i r c u i t.  ( C M P -1 7 )

N H e ati n g P an e l  S e t.   A r i gi d  o r  n o n r i gi d  a s s e m b l y p r o vi d e d  wi th
n o n h e a ti n g l e a d s  o r  a te r m i n a l  j u n c ti o n  as s e m b l y identifed  a s
b e i n g s u i ta b l e  fo r  c o n n e c ti o n  to  a  wi r i n g  s ys te m .  ( C M P - 1 7 )

N H e ati n g S ys te m .   A c o m p l e te  s ys te m  c o n s i s ti n g o f c o m p o n e n ts
s u c h  a s  h e ati n g  e l e m e n ts ,  fa s te n i n g d e vi c e s ,  n o n h e a ti n g c i r c u i t

wi r i n g,  l e a d s ,  te m p e r atu r e  c o n tr o l l e r s ,  s a fe ty s i gn s ,  j u n c ti o n
b o x e s ,  r a c e ways ,  an d  fttings.  ( 4 2 6 )  ( C M P - 1 7 )

N H e ati n g S ys te m ,  I m p e d an c e .  ( I m p e d an c e  H e ati n g S ys te m )   A
s ys te m  i n  wh i c h  h e at i s  ge n e r a te d  i n  a n  o b j e c t,  s u c h  a s  a  p i p e ,

r o d ,  o r  c o m b i n ati o n  o f s u c h  o b j e c ts  s e r vi n g  as  a h e ati n g
e l e m e n t,  b y c a u s i n g  c u r r e n t to  fow th r o u g h  s u c h  o b j e c ts  b y

d i r e c t c o n n e c ti o n  to  an  a c  vo l tag e  s o u r c e  fr o m  an  i s o l a ti n g
tr a n s fo r m e r.  I n  s o m e  i n s tal l ati o n s  th e  o b j e c t i s  e m b e d d e d  i n
th e  s u r fa c e  to  b e  h e a te d  o r  c o n s ti tu te s  th e  e x p o s e d  c o m p o n e n t

to  b e  h e a te d .  ( C M P -1 7 )

N H e ati n g S ys te m ,  I n d u c ti o n .  ( I n d u c ti o n  H e ati n g S ys te m )   A
s ys te m  i n  wh i c h  h e at i s  ge n e r a te d  i n  a  p i p e l i n e  o r  ve s s e l  wa l l  b y
i n d u c i n g  c u r r e n t i n  th e  p i p e l i n e  o r  ve s s e l  wa l l  fr o m  an  e x te r n al

i s o l ate d  ac  feld  s o u r c e .  ( C M P - 1 7 )

N H e ati n g S ys te m ,  S k i n  E ffe c t.  ( S k i n - E ffe c t H e ati n g S ys te m )   A
s ys te m  i n  wh i c h  h e at i s  g e n e r ate d  o n  th e  i n n e r  s u r fa c e  o f a
fe r r o m ag n e ti c  e n ve l o p e  e m b e d d e d  i n  o r  fas te n e d  to  th e

s u r fac e  to  b e  h e a te d .

I n fo r m ati o n a l  N o te :  Typ i c a l l y,  a n  e l e c tr i c a l l y i n s u l a te d  c o n d u c ‐
to r  i s  r o u te d  th r o u g h  a n d  c o n n e c te d  to  th e  e n ve l o p e  at th e
o th e r  e n d .  T h e  e n ve l o p e  a n d  th e  e l e c tr i c a l l y i n s u l a te d  c o n d u c ‐
to r  ar e  c o n n e c te d  to  a n  a c  vo l tag e  s o u r c e  fr o m  an  i s o l ati n g
tr a n s fo r m e r.  ( C M P - 1 7 )

H e r m e ti c  Re fri ge ran t M o to r- C o m p re s s o r.   A c o m b i n a ti o n
c o n s i s ti n g  o f a c o m p r e s s o r  an d  m o to r,  b o th  o f wh i c h  a r e

e n c l o s e d  i n  th e  s a m e  h o u s i n g ,  wi th  n o  e x te r n a l  s h a ft o r  s h aft
s e a l s ,  wi th  th e  m o to r  o p e r ati n g  i n  th e  r e fr i g e r an t.  ( C M P -1 1 )

H o i s tway.   An y s h aftway,  h atc h way,  we l l  h o l e ,  o r  o th e r  ve r ti c al
o p e n i n g  o r  s p a c e  i n  wh i c h  a n  e l e vato r  o r  d u m b wa i te r  i s

d e s i g n e d  to  o p e r a te .  ( C M P -1 2 )
•
N H o s p i tal .   A b u i l d i n g o r  p o r ti o n  th e r e o f u s e d  o n  a  2 4 -h o u r

b a s i s  fo r  th e  m e d i c a l ,  p s yc h i a tr i c ,  o b s te tr i c a l ,  o r  s u r g i c al  c ar e  o f
fo u r  o r  m o r e  i n p ati e n ts .  [101:3 . 3 . 1 5 2 ]  ( C M P -1 5 )

N H o s t S i gn .   A s i gn  o r  o u tl i n e  l i g h ti n g s ys te m  al r e ad y i n s tal l e d  i n
th e  feld  th a t i s  d e s i gn a te d  fo r  feld  c o n ve r s i o n  o f th e  i l l u m i n a‐

ti o n  s ys te m  wi th  a retroft ki t.  ( 6 0 0 )  ( C M P -1 8 )

N H yd ro m as s age  B ath tu b .   A p e r m an e n tl y i n s ta l l e d  b ath tu b
e q u i p p e d  wi th  a r e c i r c u l ati n g  p i p i n g  s ys te m ,  p u m p ,  a n d  a s s o c i ‐
a te d  e q u i p m e n t.  I t i s  d e s i g n e d  s o  i t c an  ac c e p t,  c i r c u l a te ,  an d

d i s c h ar g e  wate r  u p o n  e a c h  u s e .  ( 6 8 0 )  ( C M P - 1 7 )

Identifed  ( as  ap p l i e d  to  e q u i p m e n t) .   Re c o gn i z a b l e  a s  s u i tab l e
fo r  th e  specifc  p u r p o s e ,  fu n c ti o n ,  u s e ,  e n vi r o n m e n t,  a p p l i c a‐
ti o n ,  a n d  s o  fo r th ,  wh e r e  d e s c r i b e d  i n  a p ar ti c u l ar  Code r e q u i r e ‐
m e n t.  ( C M P -1 )

I n fo r m ati o n a l  N o te :  S o m e  e x a m p l e s  o f wa ys  to  d e te r m i n e  s u i ta ‐
b i l i ty o f e q u i p m e n t fo r  a  specifc  p u r p o s e ,  e n vi r o n m e n t,  o r
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7 0 –4 4 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

a p p l i c a ti o n  i n c l u d e  i n ve s ti g a ti o n s  b y a  qualifed  te s ti n g  l a b o r a ‐
to r y ( l i s ti n g  a n d  l a b e l i n g ) ,  an  i n s p e c ti o n  a g e n c y,  o r  o th e r  o r g a n ‐
i z ati o n s  c o n c e r n e d  wi th  p r o d u c t e va l u a ti o n .

I n  S i gh t Fro m  ( Wi th i n  S i gh t Fro m )  ( Wi th i n  S i gh t) .   E q u i p m e n t
th a t i s  vi s i b l e  an d  n o t m o r e  th an  1 5  m  ( 5 0  ft)  d i s tan t fr o m
o th e r  e q u i p m e n t i s  in sight from th at o th e r  e q u i p m e n t.  ( C M P -1 )

I n fo r m a ti o n a l  N o te :  S e e  1 1 0 . 2 9  fo r  a d d i ti o n a l  i n fo r m a ti o n .

Δ I n c re as e d  S afe ty “ e ” .   Typ e  o f p r o te c ti o n  ap p l i e d  to  e l e c tr i c al
e q u i p m e n t th a t d o e s  n o t p r o d u c e  a r c s  o r  s p ar ks  i n  n o r m al  s e r v‐

i c e  an d  u n d e r  specifed  a b n o r m a l  c o n d i ti o n s ,  i n  wh i c h  ad d i ‐
ti o n a l  m e as u r e s  ar e  a p p l i e d  to  gi ve  i n c r e a s e d  s e c u r i ty a ga i n s t
th e  p o s s i b i l i ty o f e x c e s s i ve  te m p e r a tu r e s  an d  o f th e  o c c u r r e n c e

o f ar c s  an d  s p a r ks .  ( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 - 7 ,  Explosive Atmospheres
— Part 7: Equipment Protection by Increased Safety “e”,  fo r  a d d i ti o n a l
i n fo r m ati o n .

N I n d u c ti o n  H e ati n g ( I n d u c ti o n  M e l ti n g)  ( I n d u c ti o n  We l d i n g) .  
T h e  h e ati n g ,  m e l ti n g ,  o r  we l d i n g o f a n o m i n al l y c o n d u c ti ve

m a te r i al  d u e  to  i ts  o wn  I 2 R l o s s e s  wh e n  th e  m a te r i al  i s  p l ac e d
i n  a va r yi n g  e l e c tr o m a gn e ti c  feld.  ( 6 6 5 )  ( C M P -1 2 )

Δ I n d u s tri al  C o n tro l  P an e l .   An  as s e m b l y o f two  o r  m o r e  c o m p o ‐
n e n ts  c o n s i s ti n g  o f o n e  o f th e  fo l l o wi n g:  ( 1 )  p o we r  c i r c u i t

c o m p o n e n ts  o n l y,  s u c h  a s  m o to r  c o n tr o l l e r s ,  o ve r l o ad  r e l ays ,
fu s e d  d i s c o n n e c t s wi tc h e s ,  an d  c i r c u i t b r e ake r s ;  ( 2 )  c o n tr o l

c i r c u i t c o m p o n e n ts  o n l y,  s u c h  a s  p u s h  b u tto n s ,  p i l o t l i gh ts ,
s e l e c to r  s wi tc h e s ,  ti m e r s ,  s wi tc h e s ,  a n d  c o n tr o l  r e l ays ;  ( 3 )  a
c o m b i n ati o n  o f p o we r  a n d  c o n tr o l  c i r c u i t c o m p o n e n ts .  T h e s e

c o m p o n e n ts ,  wi th  as s o c i ate d  wi r i n g a n d  te r m i n a l s ,  ar e  m o u n ‐
te d  o n ,  o r  c o n tai n e d  wi th i n ,  a n  e n c l o s u r e  o r  m o u n te d  o n  a
s u b p an e l .  ( C M P -1 1 )

I n fo r m a ti o n a l  N o te :  T h e  i n d u s tr i a l  c o n tr o l  p an e l  d o e s  n o t
i n c l u d e  th e  c o n tr o l l e d  e q u i p m e n t.

N I n d u s tri al  I n s tal l ati o n ,  S u p e r vi s e d .  ( S u p e r vi s e d  I n d u s tri al
I n s tal l ati o n )   T h e  i n d u s tr i a l  p o r ti o n s  o f a fac i l i ty wh e r e  a l l  o f

th e  fo l l o wi n g  c o n d i ti o n s  ar e  m e t:

( 1 ) C o n d i ti o n s  o f m ai n te n a n c e  a n d  e n gi n e e r i n g  s u p e r vi s i o n
e n s u r e  th a t o n l y qualifed  p e r s o n s  m o n i to r  an d  s e r vi c e
th e  s ys te m .

( 2 ) T h e  p r e m i s e s  wi r i n g  s ys te m  h a s  2 5 0 0  kVA o r  gr e a te r  o f
l o ad  u s e d  i n  i n d u s tr i al  p r o c e s s ( e s ) ,  m an u fa c tu r i n g  ac ti vi ‐
ti e s ,  o r  b o th ,  a s  c al c u l a te d  i n  ac c o r d an c e  wi th  Ar ti c l e  2 2 0 .

( 3 ) T h e  p r e m i s e s  h a s  a t l e as t o n e  s e r vi c e  o r  fe e d e r  th a t i s
m o r e  th a n  1 5 0  vo l ts  to  gr o u n d  a n d  m o r e  th a n  3 0 0  vo l ts
p h as e -to -p h a s e .

T h i s  defnition  e x c l u d e s  i n s ta l l ati o n s  i n  b u i l d i n g s  u s e d  b y
th e  i n d u s tr i al  fa c i l i ty fo r  offces,  war e h o u s e s ,  ga r ag e s ,  m ac h i n e
s h o p s ,  an d  r e c r e a ti o n a l  fac i l i ti e s  th a t ar e  n o t a n  i n te gr a l  p a r t o f

th e  i n d u s tr i al  p l an t,  s u b s tati o n ,  o r  c o n tr o l  c e n te r.  ( 2 4 0 )
( C M P -1 0 )

Δ I n fo r m ati o n  Te c h n o l o gy E q u i p m e n t ( I T E ) .   E q u i p m e n t an d
s ys te m s  r a te d  1 0 0 0  vo l ts  o r  l e s s ,  n o r m a l l y fo u n d  i n  offces  o r

o th e r  b u s i n e s s  e s ta b l i s h m e n ts  an d  s i m i l ar  e n vi r o n m e n ts  c l as s i ‐
fed  as  o r d i n a r y l o c a ti o n s ,  th at a r e  u s e d  fo r  c r e ati o n  an d
m a n i p u l a ti o n  o f d a ta ,  vo i c e ,  vi d e o ,  a n d  s i m i l a r  s i g n al s  th at ar e

n o t c o m m u n i c a ti o n s  e q u i p m e n t a n d  d o  n o t p r o c e s s  c o m m u n i ‐
c a ti o n s  c i r c u i ts .  ( C M P -1 2 )

I n fo r m a ti o n a l  N o te :  S e e  U L  6 0 9 5 0 - 1 ,  Information Technology
Equipment — Safety — Part 1 : General Requirements,  o r  U L  6 2 3 6 8 -1 ,

Audio/Video Information and Communication Technology Equipment

Part 1 : Safety Requirements,  fo r  i n fo r m a ti o n  o n  l i s ti n g  r e q u i r e ‐
m e n ts  fo r  b o th  i n fo r m a ti o n  te c h n o l o g y e q u i p m e n t a n d  c o m m u ‐
n i c a ti o n s  e q u i p m e n t.

I n fo r m ati o n  Te c h n o l o gy E q ui p m e n t Ro o m .   A r o o m  wi th i n  th e
i n fo r m ati o n  te c h n o l o g y e q u i p m e n t a r e a th a t c o n tai n s  th e
i n fo r m a ti o n  te c h n o l o gy e q u i p m e n t.  [ 7 5 : 3 . 3 . 1 5 ]  ( C M P -1 2 )

I n n e rd u c t.   A n o n m e ta l l i c  r a c e way p l ac e d  wi th i n  a  l ar g e r  r a c e ‐
way.  ( C M P -1 6 )

N I n s u l ate d  B u s  P i p e  ( I B P ) .   A c yl i n d r i c a l  s o l i d  o r  h o l l o w c o n d u c ‐
to r  wi th  a s o l i d  i n s u l a ti o n  s ys te m ,  h avi n g  c o n d u c ti ve  g r ad i n g
l aye r s  a n d  a  g r o u n d i n g l aye r  i m b e d d e d  i n  th e  i n s u l a ti o n ,  an d
p r o vi d e d  wi th  a n  o ve r a l l  c o ve r i n g  o f i n s u l ati n g  o r  m e ta l l i c
m a te r i al .  I B P  i s  al s o  r e fe r r e d  to  a s  tu b u l ar  c o ve r e d  c o n d u c to r
( T C C ) .  ( C M P -8 )

N I n s u l ate d  B u s  P i p e  S ys te m .   An  a s s e m b l y th at i n c l u d e s  b u s
p i p e ,  c o n n e c to r s ,  fttings,  m o u n ti n g  s tr u c tu r e s ,  an d  o th e r
fttings  a n d  ac c e s s o r i e s .  ( C M P - 8 )

N I n s ul ati n g E n d .   An  i n s u l a to r  d e s i gn e d  to  e l e c tr i c al l y i n s u l a te
th e  e n d  o f a  fat c o n d u c to r  c a b l e  ( Typ e  F C C ) .  ( 3 2 4 )  ( C M P -6 )

I n te rac ti ve  M o d e .   T h e  o p e r ati n g  m o d e  fo r  p o we r  p r o d u c ti o n
e q u i p m e n t o r  m i c r o gr i d s  th at o p e r ate  i n  p ar al l e l  wi th  an d  a r e
c a p ab l e  o f d e l i ve r i n g e n e r g y to  a n  e l e c tr i c  p o we r  p r o d u c ti o n
an d  d i s tr i b u ti o n  n e two r k o r  o th e r  p r i m ar y s o u r c e .  ( C M P -4 )

I n fo r m ati o n a l  N o te :  I n te r a c ti ve  m o d e  i s  a n  o p e r a ti o n a l  m o d e  o f
b o th  i n te r a c ti ve  s ys te m s  a n d  o f e q u i p m e n t s u c h  a s  i n te r a c ti ve
i n ve r te r s .

I n te r r u p ti n g Rati n g.   T h e  h i gh e s t c u r r e n t a t r a te d  vo l tag e  th at
a d e vi c e  i s  identifed  to  i n te r r u p t u n d e r  s ta n d ar d  te s t c o n d i ‐
ti o n s .  ( C M P -1 0 )

I n fo r m ati o n a l  N o te :  E q u i p m e n t i n te n d e d  to  i n te r r u p t c u r r e n t at
o th e r  th a n  fa u l t l e ve l s  m a y h a ve  i ts  i n te r r u p ti n g  r a ti n g  i m p l i e d
i n  o th e r  r a ti n g s ,  s u c h  a s  h o r s e p o we r  o r  l o c ke d  r o to r  c u r r e n t.

I n te rs ys te m  B o n d i n g Te r m i n ati o n  ( I B T ) .   A d e vi c e  th at
p r o vi d e s  a  m e an s  fo r  c o n n e c ti n g i n te r s ys te m  b o n d i n g  c o n d u c ‐
to r s  fo r  c o m m u n i c ati o n s  s ys te m s  to  th e  g r o u n d i n g e l e c tr o d e
s ys te m .  ( C M P -1 6 )

Δ I n tri n s i c  S afe ty “ i ” .   Typ e  o f p r o te c ti o n  wh e r e  an y s p a r k o r
th e r m al  e ffe c t i s  i n c ap a b l e  o f c au s i n g i g n i ti o n  o f a m i x tu r e  o f
fammable  o r  c o m b u s ti b l e  m ate r i a l  i n  a i r  u n d e r  p r e s c r i b e d  te s t
c o n d i ti o n s .  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  9 1 3 ,  Intrinsically Safe Appara‐
tus and Associated Apparatus for Use in Class I,  II,  and III,  Division 1 ,
Hazardous (Classifed) Locations;  an d  AN S I / U L  6 0 0 7 9 -1 1 ,  Explosive

Atmospheres — Part 1 1 : Equipment Protection by Intrinsic Safety “i”,
fo r  a d d i ti o n al  i n fo r m a ti o n .

I n tri n s i c al l y S afe  Ap p aratu s .   Ap p a r atu s  i n  wh i c h  a l l  th e  c i r c u i ts
ar e  i n tr i n s i c a l l y s afe .  ( C M P -1 4 )

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  AN S I / U L  9 1 3 ,  Intrinsically Safe
Apparatus and Associated Apparatus for Use in Class I,  II,  and III,
Division 1 ,  Hazardous (Classifed) Locations,  a n d  AN S I /

U L  6 0 0 7 9 -1 1 ,  Explosive Atmospheres — Part 1 1 : Equipment Protection
by Intrinsic Safety “i”,  fo r  a d d i ti o n a l  i n fo r m a ti o n .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  AN S I / I S A RP  1 2 . 0 6 . 0 1 ,  Recommen‐
ded Practice for Wiring Methods for Hazardous (Classifed) Locations

Instrumentation — Part 1 : Intrinsic Safety,  fo r  i n s ta l l a ti o n  i n fo r m a ‐
ti o n .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –4 5

Δ I n tri n s i c al l y S afe  C i rc u i t.   A c i r c u i t i n  wh i c h  an y s p ar k o r  th e r ‐
m a l  e ffe c t i s  i n c a p a b l e  o f c au s i n g  i g n i ti o n  o f a  m i x tu r e  o f fam‐
mable  o r  c o m b u s ti b l e  m ate r i al  i n  ai r  u n d e r  p r e s c r i b e d  te s t

c o n d i ti o n s .  ( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  9 1 3 ,  Intrinsically Safe Appara‐
tus and Associated Apparatus for Use in Class I,  II,  and III,  Division 1 ,
Hazardous (Classifed) Locations,  an d  AN S I / U L  6 0 0 7 9 -1 1 ,  Explosive

Atmospheres — Part 1 1 : Equipment Protection by Intrinsic Safety “i”,
fo r  te s t c o n d i ti o n s .

I n tri n s i c al l y S afe  C i rc u i ts ,  D i ffe re n t.  ( D i ffe re n t I n tri n s i c al l y
S afe  C i rc u i ts )   I n tr i n s i c al l y s afe  c i r c u i ts  i n  wh i c h  th e  p o s s i b l e
i n te r c o n n e c ti o n s  h ave  n o t b e e n  e val u ate d  an d  identifed  a s

i n tr i n s i c al l y s a fe .  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  9 1 3 ,  Intrinsically Safe Appara‐
tus and Associated Apparatus for Use in Class I,  II,  and III,  Division 1 ,

Hazardous (Classifed) Locations,  an d  AN S I / U L  6 0 0 7 9 -1 1 ,  Explosive
Atmospheres — Part 1 1 : Equipment Protection by Intrinsic Safety “i”,
fo r  a d d i ti o n al  i n fo r m a ti o n .

I n tri n s i c al l y S afe  S ys te m .   An  as s e m b l y o f i n te r c o n n e c te d
i n tr i n s i c al l y s a fe  a p p a r atu s ,  as s o c i ate d  ap p ar a tu s ,  a n d  i n te r c o n ‐

n e c ti n g  c ab l e s ,  i n  wh i c h  th o s e  p a r ts  o f th e  s ys te m  th at m i g h t b e
u s e d  i n  h az ar d o u s  (classifed)  l o c ati o n s  ar e  i n tr i n s i c al l y s afe

c i r c u i ts .  ( C M P -1 4 )

I n fo r m a ti o n a l  N o te  N o .  1 :  An  i n tr i n s i c a l l y s a fe  s ys te m  m i g h t
i n c l u d e  m o r e  th a n  o n e  i n tr i n s i c a l l y s a fe  c i r c u i t.

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  AN S I / U L  9 1 3 ,  Intrinsically Safe
Apparatus and Associated Apparatus for Use in Class I,  II,  and III,
Division 1 ,  Hazardous (Classifed) Locations;  AN S I / U L  6 0 0 7 9 -1 1 ,

Explosive Atmospheres — Part 1 1 : Equipment Protection by Intrinsic
Safety “i”;  a n d  AN S I / U L  6 0 0 7 9 - 2 5 ,  Explosive Atmospheres —
Part 25: Intrinsically Safe Electrical Systems,  fo r  a d d i ti o n a l  i n fo r m a ‐

ti o n .

I n fo r m a ti o n a l  N o te  N o .  3 :  S e e  AN S I / I S A RP  1 2 . 0 6 . 0 1 ,  Recommen‐
ded Practice for Wiring Methods for Hazardous (Classifed) Locations

Instrumentation — Part 1 : Intrinsic Safety,  fo r  i n s ta l l a ti o n  i n fo r m a ‐
ti o n .

N I n vas i ve  P ro c e d u re .   An y p r o c e d u r e  th a t p e n e tr a te s  th e  p r o te c ‐
ti ve  s u r fac e s  o f a  p ati e n t’ s  b o d y ( i . e . ,  s ki n ,  m u c o u s  m e m b r a n e ,
c o r n e a )  an d  th at i s  p e r fo r m e d  wi th  an  as e p ti c  feld  ( p r o c e d u r al
s i te ) .  [ N o t i n c l u d e d  i n  th i s  c a te g o r y a r e  p l ac e m e n t o f p e r i p h ‐

e r a l  i n tr a ve n o u s  n e e d l e s  o r  c ath e te r s  u s e d  to  a d m i n i s te r  fuids
an d / o r  m e d i c ati o n s ,  g as tr o i n te s ti n a l  e n d o s c o p i e s  ( i . e . ,  s i gm o i ‐
d o s c o p i e s ) ,  i n s e r ti o n  o f u r e th r al  c ath e te r s ,  a n d  o th e r  s i m i l a r

p r o c e d u r e s . ]  [ 9 9 : 3 . 3 . 9 1 ]  ( 5 1 7 )  ( C M P -1 5 )

I n ve r te r.   E q u i p m e n t th a t c h an g e s  d c  to  ac .  ( C M P -4 )

I n ve r te r,  I n te rac ti ve .  ( I n te rac ti ve  I n ve r te r)   I n ve r te r  e q u i p m e n t
h a vi n g th e  c ap a b i l i ty to  o p e r a te  o n l y i n  i n te r ac ti ve  m o d e .
( C M P -1 3 )

I n ve r te r,  M u l ti m o d e .  ( M u l ti m o d e  I n ve r te r)   I n ve r te r  e q u i p ‐
m e n t c ap ab l e  o f o p e r a ti n g i n  b o th  i n te r a c ti ve  a n d  i s l an d

m o d e s .  ( C M P -4 )

N I n ve r te r,  S tan d - al o n e .  ( S tan d - al o n e  I n ve r te r)   I n ve r te r  e q u i p ‐
m e n t h avi n g  th e  c ap a b i l i ti e s  to  o p e r a te  o n l y i n  i s l an d  m o d e .

( C M P -4 )

I n ve r te r I n p u t C i rc u i t.   C o n d u c to r s  c o n n e c te d  to  th e  d c  i n p u t
o f an  i n ve r te r.  ( C M P - 1 3 )

I n ve r te r O u tp u t C i rc u i t.   C o n d u c to r s  c o n n e c te d  to  th e
a c  o u tp u t o f an  i n ve r te r.  ( C M P -1 3 )

N I n ve r te r U ti l i z ati o n  O u tp u t C i rc u i t.   C o n d u c to r s  b e twe e n  th e
m u l ti m o d e  o r  s ta n d -a l o n e  i n ve r te r  a n d  u ti l i z ati o n  e q u i p m e n t.

( 7 0 6 )  ( C M P -1 3 )

N I r ri gati o n  M ac h i n e .   An  e l e c tr i c a l l y d r i ve n  o r  c o n tr o l l e d
m a c h i n e ,  wi th  o n e  o r  m o r e  m o to r s ,  n o t h an d -p o r ta b l e ,  an d

u s e d  p r i m a r i l y to  tr an s p o r t an d  d i s tr i b u te  wa te r  fo r  ag r i c u l tu r al
p u r p o s e s .  ( 6 7 5 )  ( C M P -7 )

N I r ri gati o n  M ac h i n e ,  C e n te r P i vo t.  ( C e n te r P i vo t I r ri gati o n
M ac h i n e )   A m u l ti m o to r e d  i r r i g ati o n  m a c h i n e  th at r e vo l ve s

a r o u n d  a c e n tr a l  p i vo t an d  e m p l o ys  al i gn m e n t s wi tc h e s  o r  s i m i ‐
l ar  d e vi c e s  to  c o n tr o l  i n d i vi d u a l  m o to r s .  ( 6 7 5 )  ( C M P -7 )

Δ I s l an d  M o d e .   T h e  o p e r ati n g  m o d e  fo r  p o we r  p r o d u c ti o n
e q u i p m e n t o r  m i c r o gr i d s  th at al l o ws  e n e r g y to  b e  s u p p l i e d  to

l o ad s  th at ar e  d i s c o n n e c te d  fr o m  a n  e l e c tr i c  p o we r  p r o d u c ti o n
an d  d i s tr i b u ti o n  n e two r k o r  o th e r  p r i m ar y p o we r  s o u r c e .
( C M P -4 )

I s o l ate d  ( as  ap p l i e d  to  l o c ati o n ) .   N o t r e a d i l y a c c e s s i b l e  to
p e r s o n s  u n l e s s  s p e c i al  m e an s  fo r  a c c e s s  ar e  u s e d .  ( C M P - 1 )

N I s o l ate d  P o we r S ys te m .   A s ys te m  c o m p r i s i n g  a n  i s o l ati o n  tr an s ‐
fo r m e r  o r  i ts  e q u i val e n t,  a l i n e  i s o l a ti o n  m o n i to r,  a n d  i ts
u n g r o u n d e d  c i r c u i t c o n d u c to r s .  [ 9 9 : 3 . 3 . 9 3 ]  ( 5 1 7 )  ( C M P -1 5 )

N I s o l ati o n  Tran s fo r m e r.   A tr an s fo r m e r  o f th e  m u l ti p l e - wi n d i n g
typ e ,  wi th  th e  p r i m a r y an d  s e c o n d a r y wi n d i n g s  p h ys i c al l y s e p a‐

r ate d ,  th at i n d u c ti ve l y c o u p l e s  i ts  u n g r o u n d e d  s e c o n d ar y wi n d ‐
i n g  to  th e  g r o u n d e d  fe e d e r  s ys te m  th at e n e r g i z e s  i ts  p r i m ar y

wi n d i n g.  [ 9 9 : 3 . 3 . 9 4 ]  ( 5 1 7 )  ( C M P -1 5 )

Ki tc h e n .   An  a r e a wi th  a s i n k a n d  p e r m an e n t p r o vi s i o n s  fo r
fo o d  p r e p ar a ti o n  a n d  c o o ki n g .  ( C M P -2 )

L ab e l e d .   E q u i p m e n t o r  m a te r i al s  to  wh i c h  h as  b e e n  a ttac h e d  a
l ab e l ,  s ym b o l ,  o r  o th e r  i d e n ti fyi n g  m ar k o f a n  o r g an i z a ti o n  th at

i s  ac c e p tab l e  to  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  an d
c o n c e r n e d  wi th  p r o d u c t e va l u a ti o n ,  th a t m a i n tai n s  p e r i o d i c
i n s p e c ti o n  o f p r o d u c ti o n  o f l ab e l e d  e q u i p m e n t o r  m ate r i a l s ,

a n d  b y wh o s e  l a b e l i n g  th e  m a n u fac tu r e r  i n d i c a te s  c o m p l i a n c e
wi th  ap p r o p r i ate  s tan d ar d s  o r  p e r fo r m an c e  i n  a  specifed
m a n n e r.  ( C M P -1 )

I n fo r m ati o n a l  N o te :  I f a l i s te d  p r o d u c t i s  o f s u c h  a  s i z e ,  s h a p e ,
m a te r i a l ,  o r  s u r fa c e  te x tu r e  th a t i t i s  n o t p o s s i b l e  to  a p p l y l e g i b l y
th e  c o m p l e te  l a b e l  to  th e  p r o d u c t,  th e  c o m p l e te  l a b e l  m ay
ap p e a r  o n  th e  s m a l l e s t u n i t c o n tai n e r  i n  wh i c h  th e  p r o d u c t i s
p a c ka g e d .

L au n d r y Are a.   An  ar e a  c o n tai n i n g o r  d e s i g n e d  to  c o n ta i n  a
l au n d r y tr ay,  c l o th e s  wa s h e r,  o r  c l o th e s  d r ye r.  ( C M P - 2 )

N L e akage - C u r re n t D e te c to r- I n te r r u p te r ( L C D I ) .   A d e vi c e  p r o vi ‐
d e d  i n  a p o we r  s u p p l y c o r d  o r  c o r d  s e t th at s e n s e s  l e a ka ge

c u r r e n t fowing  b e twe e n  o r  fr o m  th e  c o r d  c o n d u c to r s  an d
i n te r r u p ts  th e  c i r c u i t a t a  p r e d e te r m i n e d  l e ve l  o f l e akag e
c u r r e n t.  ( 4 4 0 )  ( C M P - 1 1 )

N L E D  S i gn  I l l u m i n ati o n  S ys te m .   A c o m p l e te  l i gh ti n g  s ys te m  fo r
u s e  i n  s i g n s  a n d  o u tl i n e  l i g h ti n g  c o n s i s ti n g  o f l i gh t-e m i tti n g

d i o d e  ( L E D )  l i g h t s o u r c e s ,  p o we r  s u p p l i e s ,  wi r e ,  an d  c o n n e c ‐
to r s  to  c o m p l e te  th e  i n s tal l ati o n .  ( 6 0 0 )  ( C M P -1 8 )

N L e gal l y Re q u i re d  S tan d b y S ys te m s .   T h o s e  s ys te m s  r e q u i r e d
a n d  s o  c l as s e d  a s  l e g al l y r e q u i r e d  s tan d b y b y m u n i c i p a l ,  s tate ,

fe d e r al ,  o r  o th e r  c o d e s  o r  b y an y go ve r n m e n tal  a ge n c y h avi n g
j u r i s d i c ti o n .  T h e s e  s ys te m s  ar e  i n te n d e d  to  au to m ati c al l y s u p p l y
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ART I C L E  1 0 0  — D E F I N I T I O N SC H AP T E R 1

7 0 –4 6 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

p o we r  to  s e l e c te d  l o ad s  ( o th e r  th an  th o s e  c l as s e d  a s  e m e r ge n c y
s ys te m s )  i n  th e  e ve n t o f fa i l u r e  o f th e  n o r m al  s o u r c e .  ( C M P - 1 3 )

N L i fe  S afe ty B ran c h .   A s ys te m  o f fe e d e r s  a n d  b r an c h  c i r c u i ts
s u p p l yi n g p o we r  fo r  l i gh ti n g ,  r e c e p tac l e s ,  an d  e q u i p m e n t
e s s e n ti a l  fo r  l i fe  s afe ty th a t i s  au to m ati c a l l y c o n n e c te d  to  al te r ‐
n ate  p o we r  s o u r c e s  b y o n e  o r  m o r e  tr an s fe r  s wi tc h e s  d u r i n g
i n te r r u p ti o n  o f th e  n o r m a l  p o we r  s o u r c e .  [ 9 9 : 3 . 3 . 9 7 ]  ( 5 1 7 )

( C M P -1 5 )

N L i gh ti n g As s e m b l y,  C o rd - an d - P l ug- C o n n e c te d .  ( C o rd - an d - P l ug-
C o n n e c te d  L i gh ti n g As s e m b l y)   A l i g h ti n g  as s e m b l y c o n s i s ti n g
o f a l u m i n a i r e  i n te n d e d  fo r  i n s tal l a ti o n  i n  th e  wal l  o f a  s p a,  h o t
tu b ,  o r  s to r ab l e  p o o l ,  an d  a c o r d -an d -p l u g -c o n n e c te d  tr a n s ‐
fo r m e r  o r  p o we r  s u p p l y.  ( 6 8 0 )  ( C M P -1 7 )

N L i gh ti n g As s e m b l y,  T h ro u gh - Wal l .  ( T h ro u gh - Wal l  L i gh ti n g
As s e m b l y)   A l i gh ti n g  as s e m b l y i n te n d e d  fo r  i n s tal l ati o n  ab o ve
gr a d e ,  o n  o r  th r o u g h  th e  wal l  o f a p o o l ,  c o n s i s ti n g o f two  i n te r ‐
c o n n e c te d  gr o u p s  o f c o m p o n e n ts  s e p a r ate d  b y th e  p o o l  wal l .
( 6 8 0 )  ( C M P -1 7 )

L i gh ti n g O u tl e t.   An  o u tl e t i n te n d e d  fo r  th e  d i r e c t c o n n e c ti o n
o f a l a m p h o l d e r  o r  l u m i n ai r e .  ( C M P -1 8 )

Δ L i gh ti n g Trac k .  ( Trac k  L i gh ti n g)   A m a n u fac tu r e d  as s e m b l y
d e s i g n e d  to  s u p p o r t an d  e n e r g i z e  l u m i n ai r e s  th at a r e  c a p ab l e
o f b e i n g  r e ad i l y r e p o s i ti o n e d  o n  th e  tr a c k.  I ts  l e n g th  c a n  b e
al te r e d  b y th e  ad d i ti o n  o r  s u b tr ac ti o n  o f s e c ti o n s  o f tr ac k.
( C M P -1 8 )

N L i m i te d  C are  Fac i l i ty.   A b u i l d i n g o r  p o r ti o n  o f a  b u i l d i n g u s e d
o n  a 2 4 - h o u r  b a s i s  fo r  th e  h o u s i n g o f fo u r  o r  m o r e  p e r s o n s  wh o
ar e  i n c a p ab l e  o f s e l f-p r e s e r vati o n  b e c a u s e  o f ag e ;  p h ys i c al  l i m i ‐
ta ti o n  d u e  to  a c c i d e n t o r  i l l n e s s ;  o r  l i m i tati o n s  s u c h  a s  i n te l l e c ‐
tu a l  d i s a b i l i ty/ d e ve l o p m e n ta l  d i s a b i l i ty,  m e n ta l  i l l n e s s ,  o r
c h e m i c a l  d e p e n d e n c y.  [101:3 . 3 . 9 3 . 2 ]  ( C M P -1 5 )

Δ L i m i te d  Fi n i s h i n g Wo rks tati o n .   A p o we r-ve n ti l a te d  ap p ar a tu s
th a t i s  c ap a b l e  o f confning  th e  vap o r s ,  m i s ts ,  r e s i d u e s ,  d u s ts ,  o r
d e p o s i ts  th at ar e  ge n e r a te d  b y a l i m i te d  s p r ay ap p l i c a ti o n  p r o c ‐
e s s .  S u c h  ap p ar a tu s  i s  n o t a  s p r a y b o o th  o r  s p r a y r o o m ,  a s
h e r e i n  defned.  [ 3 3 : 3 . 3 . 2 3 . 1 ]  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  N F PA 3 3 ,  Standard for Spray Application
Using Flammable or Combustible Materials,  S e c ti o n  1 4 . 3 ,  fo r  i n fo r ‐
m a ti o n  o n  l i m i te d  fnishing  wo r ks ta ti o n s .

N L i n e  I s o l ati o n  M o n i to r.   A te s t i n s tr u m e n t d e s i g n e d  to  c o n ti n u ‐
al l y c h e c k th e  b a l an c e d  an d  u n b a l a n c e d  i m p e d a n c e  fr o m  e a c h

l i n e  o f an  i s o l ate d  c i r c u i t to  g r o u n d  an d  e q u i p p e d  wi th  a b u i l t-
i n  te s t c i r c u i t to  e x e r c i s e  th e  al ar m  wi th o u t ad d i n g  to  th e  l e a k‐

ag e  c u r r e n t h az ar d .  [ 9 9 : 3 . 3 . 9 9 ]  ( 5 1 7 )  ( C M P -1 5 )

Δ L i q u i d  I m m e rs i o n  “ o ” .   Typ e  o f p r o te c ti o n  wh e r e  e l e c tr i c al
e q u i p m e n t i s  i m m e r s e d  i n  a  p r o te c ti ve  l i q u i d  s o  th at a n  e x p l o ‐
s i ve  atm o s p h e r e  th at m i g h t b e  a b o ve  th e  l i q u i d  o r  o u ts i d e  th e

e n c l o s u r e  c a n n o t b e  i g n i te d .  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 - 6 ,  Explosive Atmospheres
— Part 6: Equipment Protection by Liquid Immersion “o”,  fo r  a d d i ‐
ti o n a l  i n fo r m ati o n .

L i s te d .   E q u i p m e n t,  m a te r i al s ,  o r  s e r vi c e s  i n c l u d e d  i n  a  l i s t
p u b l i s h e d  b y a n  o r ga n i z ati o n  th a t i s  a c c e p ta b l e  to  th e  au th o r i ty
h a vi n g j u r i s d i c ti o n  an d  c o n c e r n e d  wi th  e val u ati o n  o f p r o d u c ts
o r  s e r vi c e s ,  th a t m ai n ta i n s  p e r i o d i c  i n s p e c ti o n  o f p r o d u c ti o n  o f
l i s te d  e q u i p m e n t o r  m ate r i al s  o r  p e r i o d i c  e val u ati o n  o f s e r vi c e s ,
an d  wh o s e  l i s ti n g  s tate s  th a t e i th e r  th e  e q u i p m e n t,  m a te r i al ,  o r

s e r vi c e  m e e ts  ap p r o p r i ate  d e s i g n ate d  s tan d ar d s  o r  h a s  b e e n
te s te d  an d  fo u n d  s u i tab l e  fo r  a  specifed  p u r p o s e .  ( C M P -1 )

I n fo r m a ti o n a l  N o te :  T h e  m e a n s  fo r  i d e n ti fyi n g  l i s te d  e q u i p m e n t
m a y va r y fo r  e a c h  o r g a n i z a ti o n  c o n c e r n e d  wi th  p r o d u c t e va l u a ‐
ti o n ,  s o m e  o f wh i c h  d o  n o t r e c o g n i z e  e q u i p m e n t a s  l i s te d  u n l e s s
i t i s  a l s o  l ab e l e d .  U s e  o f th e  s ys te m  e m p l o ye d  b y th e  l i s ti n g
o r g a n i z a ti o n  a l l o ws  th e  a u th o r i ty h a vi n g  j u r i s d i c ti o n  to  i d e n ti fy a
l i s te d  p r o d u c t.

L i ve  P ar ts .   E n e r g i z e d  c o n d u c ti ve  c o m p o n e n ts .  ( C M P -1 )

N L o ad  M an age m e n t.   T h e  p r o c e s s  wi th i n  an  e n e r gy m an ag e m e n t
s ys te m  th at l i m i ts  th e  to ta l  e l e c tr i c a l  l o a d  o n  a n  e l e c tr i c al
s u p p l y s ys te m  to  a s e t val u e  b y ad j u s ti n g o r  c o n tr o l l i n g  th e  i n d i ‐
vi d u a l  l o a d s .  ( 6 2 5 )  ( C M P -1 2 )

I n fo r m a ti o n a l  N o te :  L o a d  m a n a g e m e n t i s  s o m e ti m e s  c a l l e d
demand-side management ( D S M ) .

N L o c ati o n ,  An e s th e ti z i n g.  ( An e s th e ti z i n g L o c ati o n )   An y s p a c e
wi th i n  a fac i l i ty th at h a s  b e e n  d e s i g n ate d  fo r  th e  ad m i n i s tr a ti o n

o f a n y fammable  o r  nonfammable  i n h al ati o n  an e s th e ti c  ag e n t
d u r i n g e x a m i n ati o n  o r  tr e atm e n t,  i n c l u d i n g  th e  u s e  o f s u c h
ag e n ts  fo r  r e l a ti ve  a n al g e s i a .  ( 5 1 7 )  ( C M P - 1 5 )

N L o c ati o n ,  An e s th e ti z i n g,  Fl am m ab l e .  ( Fl am m ab l e  An e s th e ti z i n g
L o c ati o n )   An y a r e a o f th e  fac i l i ty th at h as  b e e n  d e s i g n ate d  to

b e  u s e d  fo r  th e  ad m i n i s tr ati o n  o f an y fammable  i n h al a ti o n
an e s th e ti c  ag e n ts  i n  th e  n o r m al  c o u r s e  o f e x a m i n ati o n  o r  tr e a t‐

m e n t.  ( 5 1 7 )  ( C M P -1 5 )

L o c ati o n ,  D am p .  ( D am p  L o c ati o n )   L o c a ti o n s  p r o te c te d  fr o m
we ath e r  an d  n o t s u b j e c t to  s atu r a ti o n  wi th  wate r  o r  o th e r
l i q u i d s  b u t s u b j e c t to  m o d e r ate  d e g r e e s  o f m o i s tu r e .  ( C M P -1 )

I n fo r m ati o n a l  N o te :  E x a m p l e s  o f s u c h  l o c a ti o n s  i n c l u d e  p a r ti a l l y
p r o te c te d  l o c a ti o n s  u n d e r  c a n o p i e s ,  m a r q u e e s ,  r o o fe d  o p e n
p o r c h e s ,  a n d  l i ke  l o c a ti o n s ,  a n d  i n te r i o r  l o c a ti o n s  s u b j e c t to
m o d e r ate  d e g r e e s  o f m o i s tu r e ,  s u c h  as  s o m e  b a s e m e n ts ,  s o m e
b a r n s ,  an d  s o m e  c o l d - s to r a g e  wa r e h o u s e s .

L o c ati o n ,  D r y.  ( D r y L o c ati o n )   A l o c a ti o n  n o t n o r m a l l y s u b j e c t
to  d a m p n e s s  o r  we tn e s s .  A l o c ati o n  classifed  as  d r y m a y b e

te m p o r a r i l y s u b j e c t to  d am p n e s s  o r  we tn e s s ,  a s  i n  th e  c a s e  o f a
b u i l d i n g  u n d e r  c o n s tr u c ti o n .  ( C M P -1 )

N L o c ati o n ,  Re m o te .  ( Re m o te  L o c ati o n )   A l o c a ti o n ,  o th e r  th an  a
m o ti o n  p i c tu r e  o r  te l e vi s i o n  s tu d i o ,  wh e r e  a  p r o d u c ti o n  i s
flmed  o r  r e c o r d e d .  ( 5 3 0 )  ( C M P -1 5 )

L o c ati o n ,  We t.  ( We t L o c ati o n )   A l o c a ti o n  th a t i s  o n e  o r  m o r e
o f th e  fo l l o wi n g:

( 1 ) U n p r o te c te d  a n d  e x p o s e d  to  we ath e r
( 2 ) S u b j e c t to  s a tu r ati o n  wi th  wate r  an d  o th e r  l i q u i d s
( 3 ) U n d e r g r o u n d
( 4 ) I n  c o n c r e te  s l ab s  o r  m as o n r y i n  d i r e c t c o n tac t wi th  th e

e ar th
( C M P -1 )

I n fo r m a ti o n a l  N o te :  A ve h i c l e  wa s h i n g  a r e a  i s  a n  e x a m p l e  o f a
we t l o c ati o n  s a tu r a te d  wi th  wa te r  o r  o th e r  l i q u i d s .

N L o c ati o n ,  We t P ro c e d u re .  ( We t P ro c e d u re  L o c ati o n )   T h e  ar e a
i n  a p ati e n t c ar e  s p ac e  wh e r e  a p r o c e d u r e  i s  p e r fo r m e d  th at i s

n o r m al l y s u b j e c t to  we t c o n d i ti o n s  wh i l e  p a ti e n ts  a r e  p r e s e n t,
i n c l u d i n g  s tan d i n g  fuids  o n  th e  foor  o r  d r e n c h i n g  o f th e  wo r k
a r e a,  e i th e r  o f wh i c h  c o n d i ti o n  i s  i n ti m a te  to  th e  p a ti e n t o r
s taff.  [ 9 9 : 3 . 3 . 1 8 7 ]  ( 5 1 7 )  ( C M P -1 5 )
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ART I C L E  1 0 0  — D E F I N I T I O N S C H AP T E R 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –4 7

I n fo r m a ti o n a l  N o te :  Ro u ti n e  h o u s e k e e p i n g  p r o c e d u r e s  an d  i n c i ‐
d e n tal  s p i l l a g e  o f l i q u i d s  d o  n o t defne  a  we t p r o c e d u r e  l o c a ‐
ti o n .  [ 9 9 : A. 3 . 3 . 1 8 7 ]

N L o c ati o n s ,  H az ard o u s  (Classifed) .  [ H az ard o us  (Classifed)
L o c ati o n s ]   L o c ati o n s  wh e r e  fre  o r  e x p l o s i o n  h a z a r d s  m i g h t
e x i s t d u e  to  fammable  ga s e s ,  fammable  l i q u i d –p r o d u c e d

vap o r s ,  c o m b u s ti b l e  l i q u i d –p r o d u c e d  va p o r s ,  c o m b u s ti b l e
d u s ts ,  c o m b u s ti b l e  fber/fyings,  o r  i gn i ti b l e  fbers/fyings.
( C M P -1 4 )

L o c ati o n s ,  Unclassifed.  (Unclassifed  L o c ati o n s )   L o c ati o n s
d e te r m i n e d  to  b e  n e i th e r  C l as s  I ,  D i vi s i o n  1 ;  C l a s s  I ,  D i vi s i o n  2 ;

Z o n e  0 ;  Z o n e  1 ;  Z o n e  2 ;  C l as s  I I ,  D i vi s i o n  1 ;  C l as s  I I ,  D i vi s i o n  2 ;
C l a s s  I I I ,  D i vi s i o n  1 ;  C l as s  I I I ,  D i vi s i o n  2 ;  Z o n e  2 0 ;  Z o n e  2 1 ;

Z o n e  2 2 ;  n o r  a n y c o m b i n ati o n  th e r e o f.  ( C M P -1 4 )

N L o n g- T i m e  Rati n g.   A r a ti n g b as e d  o n  an  o p e r a ti n g i n te r val  o f
5  m i n u te s  o r  l o n ge r.  ( 6 6 0 )  ( C M P -1 2 )

N L o n g- T i m e  Rati n g ( S tan d b y P o we r) .   A r ati n g  b a s e d  o n  a n
o p e r ati n g  i n te r val  o f 5  m i n u te s  o r  l o n g e r.  ( 5 1 7 )  ( C M P -1 5 )

N L o u d s p e ak e r ( S p e ak e r) .   E q u i p m e n t th at c o n ve r ts  an  ac  e l e c ‐
tr i c  s i g n al  i n to  an  a c o u s ti c  s i g n al .  ( 6 4 0 )  ( C M P -1 2 )

N L o w- Vo l tage  C o n tac t L i m i t.   A vo l ta ge  n o t e x c e e d i n g  th e  fo l l o w‐
i n g val u e s :

( 1 ) 1 5  vo l ts  ( RM S )  fo r  s i n u s o i d al  a c
( 2 ) 2 1 . 2  vo l ts  p e a k fo r  n o n s i n u s o i d al  ac
( 3 ) 3 0  vo l ts  fo r  c o n ti n u o u s  d c
( 4 ) 1 2 . 4  vo l ts  p e ak fo r  d c  th a t i s  i n te r r u p te d  at a  r ate  o f 1 0  to

2 0 0  H z
( 6 8 0 )  ( C M P -1 7 )

N L o w- Vo l tage  S u s p e n d e d  C e i l i n g P o we r D i s tri b u ti o n  S ys te m .   A
s ys te m  th at s e r ve s  as  a s u p p o r t fo r  a  fnished  c e i l i n g  s u r fac e  an d
c o n s i s ts  o f a  b u s b ar  a n d  b u s b ar  s u p p o r t s ys te m  to  d i s tr i b u te
p o we r  to  u ti l i z ati o n  e q u i p m e n t s u p p l i e d  b y a  C l as s  2  p o we r

s u p p l y.  ( 3 9 3 )  ( C M P -1 8 )

L u m i n ai re .   A c o m p l e te  l i g h ti n g u n i t c o n s i s ti n g o f a l i g h t
s o u r c e  s u c h  a s  a  l a m p  o r  l am p s ,  to g e th e r  wi th  th e  p ar ts
d e s i g n e d  to  p o s i ti o n  th e  l i g h t s o u r c e  an d  c o n n e c t i t to  th e

p o we r  s u p p l y.  I t m a y al s o  i n c l u d e  p a r ts  to  p r o te c t th e  l i g h t
s o u r c e  o r  th e  b al l as t o r  to  d i s tr i b u te  th e  l i g h t.  A l a m p h o l d e r
i ts e l f i s  n o t a  l u m i n ai r e .  ( C M P - 1 8 )

N L u m i n ai re ,  D r y- N i c h e .  ( D r y- N i c h e  L u m i n ai re )   A l u m i n ai r e
i n te n d e d  fo r  i n s ta l l ati o n  i n  th e  foor  o r  wal l  o f a p o o l ,  s p a ,  o r

fo u n tai n  i n  a  n i c h e  th a t i s  s e a l e d  ag ai n s t th e  e n tr y o f wate r.
( 6 8 0 )  ( C M P -1 7 )

N L u m i n ai re ,  N o - N i c h e .  ( N o - N i c h e  L um i n ai re )   A l u m i n ai r e
i n te n d e d  fo r  i n s tal l ati o n  a b o ve  o r  b e l o w th e  wate r  wi th o u t a

n i c h e .  ( 6 8 0 )  ( C M P -1 7 )

N L u m i n ai re ,  We t- N i c h e .  ( We t- N i c h e  L u m i n ai re )   A l u m i n ai r e
i n te n d e d  fo r  i n s ta l l a ti o n  i n  a fo r m i n g s h e l l  m o u n te d  i n  a p o o l

o r  fo u n tai n  s tr u c tu r e  wh e r e  th e  l u m i n a i r e  wi l l  b e  c o m p l e te l y
s u r r o u n d e d  b y wate r.  ( 6 8 0 )  ( C M P -1 7 )

N M ac h i n e  Ro o m .   An  e n c l o s e d  m ac h i n e r y s p ac e  o u ts i d e  th e
h o i s twa y,  i n te n d e d  fo r  fu l l  b o d i l y e n tr y,  th at c o n ta i n s  th e  e l e c ‐

tr i c a l  d r i vi n g m ac h i n e  o r  th e  h yd r a u l i c  m a c h i n e .  T h e  r o o m
c o u l d  al s o  c o n ta i n  e l e c tr i c al  an d / o r  m e c h a n i c al  e q u i p m e n t
u s e d  d i r e c tl y i n  c o n n e c ti o n  wi th  th e  e l e va to r  o r  d u m b wa i te r.

( 6 2 0 )  ( C M P -1 2 )

N M ac h i n e  Ro o m  an d  C o n tro l  Ro o m ,  Re m o te .  ( Re m o te  M ac h i n e
Ro o m  an d  C o n tro l  Ro o m )   A m ac h i n e  r o o m  o r  c o n tr o l  r o o m

th a t i s  n o t atta c h e d  to  th e  o u ts i d e  p e r i m e te r  o r  s u r fac e  o f th e
wal l s ,  c e i l i n g ,  o r  foor  o f th e  h o i s twa y.  ( 6 2 0 )  ( C M P -1 2 )

N M ac h i n e r y,  I n d us tri al  ( I n d u s tri al  M ac h i n e ) .  ( I n d u s tri al  M ac h i ‐
n e r y)   A p o we r-d r i ve n  m a c h i n e  ( o r  a  gr o u p  o f m a c h i n e s  wo r k‐

i n g  to g e th e r  i n  a  c o o r d i n a te d  m an n e r ) ,  n o t p o r tab l e  b y h an d
wh i l e  wo r ki n g ,  th at i s  u s e d  to  p r o c e s s  m ate r i a l  b y c u tti n g ;  fo r m ‐

i n g;  p r e s s u r e ;  e l e c tr i c al ,  th e r m al ,  o r  o p ti c a l  te c h n i q u e s ;  l a m i n a‐
ti o n ;  o r  a c o m b i n ati o n  o f th e s e  p r o c e s s e s .  I t c an  i n c l u d e
as s o c i ate d  e q u i p m e n t u s e d  to  tr an s fe r  m ate r i al  o r  to o l i n g ,

i n c l u d i n g  fxtures,  to  as s e m b l e / d i s as s e m b l e ,  to  i n s p e c t o r  te s t,
o r  to  p a c ka ge .  T h e  as s o c i ate d  e l e c tr i c al  e q u i p m e n t,  i n c l u d i n g
th e  l o gi c  c o n tr o l l e r ( s )  an d  a s s o c i a te d  s o ftwar e  o r  l o gi c  to g e th e r

wi th  th e  m ac h i n e  ac tu ato r s  a n d  s e n s o r s ,  ar e  c o n s i d e r e d  a s  p a r t
o f th e  i n d u s tr i a l  m ac h i n e .  ( C M P -1 2 )

N M ac h i n e r y S p ac e .   A s p a c e  i n s i d e  o r  o u ts i d e  th e  h o i s tway,  i n te n ‐
d e d  to  b e  a c c e s s e d  wi th  o r  wi th o u t fu l l  b o d i l y e n tr y,  th at
c o n tai n s  th e  e l e vato r,  d u m b wai te r,  p l a tfo r m  l i ft,  o r  s tai r wa y

c h a i r l i ft e q u i p m e n t an d  c o u l d  al s o  c o n ta i n  e q u i p m e n t u s e d
d i r e c tl y i n  c o n n e c ti o n  wi th  th e  e l e vato r,  d u m b wa i te r,  p l a tfo r m
l i ft,  o r  s ta i r way c h a i r l i ft.  ( 6 2 0 )  ( C M P -1 2 )

N M ac h i n e r y S p ac e  an d  C o n tro l  S p ac e ,  Re m o te .  ( Re m o te  M ac h i ‐
n e r y S p ac e  an d  C o n tro l  S p ac e )   A m ac h i n e r y s p ac e  o r  c o n tr o l

s p ac e  th at i s  n o t wi th i n  th e  h o i s twa y,  m ac h i n e  r o o m ,  o r  c o n tr o l
r o o m  an d  th at i s  n o t attac h e d  to  th e  o u ts i d e  p e r i m e te r  o r

s u r fac e  o f th e  wal l s ,  c e i l i n g,  o r  foor  o f th e  h o i s tway.  ( 6 2 0 )
( C M P -1 2 )

N M an u fac tu re d  H o m e .   A s tr u c tu r e ,  tr an s p o r tab l e  i n  o n e  o r
m o r e  s e c ti o n s ,  wh i c h  i n  th e  tr a ve l i n g  m o d e  i s  2 . 4  m  ( 8  ft)  o r

m o r e  i n  wi d th  o r  1 2 . 2  m  ( 4 0  ft)  o r  m o r e  i n  l e n g th ,  o r  wh e n
e r e c te d  o n  s i te  i s  2 9 . 7 7  m 2  ( 3 2 0  ft2 )  o r  m o r e  i s  b u i l t o n  a

p e r m an e n t c h a s s i s  an d  i s  d e s i gn e d  to  b e  u s e d  as  a  d we l l i n g  wi th
o r  wi th o u t a p e r m an e n t fo u n d a ti o n ,  wh e th e r  o r  n o t c o n n e c te d

to  th e  u ti l i ti e s ,  an d  i n c l u d e s  p l u m b i n g ,  h e ati n g ,  a i r  c o n d i ti o n ‐
i n g ,  a n d  e l e c tr i c a l  s ys te m s  c o n tai n e d  th e r e i n .  T h e  te r m
i n c l u d e s  a n y s tr u c tu r e  th a t m e e ts  al l  th e  r e q u i r e m e n ts  o f th i s

p ar a gr a p h  e x c e p t th e  s i z e  r e q u i r e m e n ts  a n d  wi th  r e s p e c t to
wh i c h  th e  m an u fac tu r e r  vo l u n tar i l y fles  a certifcation
r e q u i r e d  b y th e  r e g u l a to r y a ge n c y.  C al c u l ati o n s  u s e d  to  d e te r ‐

m i n e  th e  n u m b e r  o f s q u ar e  m e te r s  ( s q u a r e  fe e t)  i n  a  s tr u c tu r e
ar e  b as e d  o n  th e  s tr u c tu r e ' s  e x te r i o r  d i m e n s i o n s  an d  i n c l u d e
al l  e x p an d ab l e  r o o m s ,  c ab i n e ts ,  an d  o th e r  p r o j e c ti o n s  c o n tai n ‐

i n g i n te r i o r  s p a c e ,  b u t d o  n o t i n c l u d e  b ay wi n d o ws .
[ 5 0 1 : 1 . 2 . 1 2 ]  ( C M P - 7 )

I n fo r m ati o n a l  N o te  N o .  1 :  U n l e s s  o th e r wi s e  i n d i c a te d ,  th e  te r m
mobile home i n c l u d e s  m an u fa c tu r e d  h o m e  a n d  e x c l u d e s  p ar k
tr a i l e r s .

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  th e  a p p l i c a b l e  b u i l d i n g  c o d e  fo r
defnition  o f th e  te r m  permanent foundation.

I n fo r m ati o n a l  N o te  N o .  3 :  S e e  2 4  C F R P a r t 3 2 8 0 ,  Manufactured
Home Construction and Safety Standards,  of the Federal Department of

Housing and Urban Development,  fo r  a d d i ti o n a l  i n fo r m a ti o n  o n
th e  defnition.

N M an u fac tu re d  Wi ri n g S ys te m .   A s ys te m  c o n tai n i n g  c o m p o n e n t
p ar ts  th a t ar e  as s e m b l e d  i n  th e  p r o c e s s  o f m an u fa c tu r e  an d

c a n n o t b e  i n s p e c te d  a t th e  b u i l d i n g  s i te  wi th o u t d a m a ge  o r
d e s tr u c ti o n  to  th e  as s e m b l y an d  u s e d  fo r  th e  c o n n e c ti o n  o f

l u m i n a i r e s ,  u ti l i z a ti o n  e q u i p m e n t,  c o n ti n u o u s  p l u g -i n  typ e
b u s ways ,  a n d  o th e r  d e vi c e s .  ( 6 0 4 )  ( C M P -7 )
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ART I C L E  1 0 0  — D E F I N I T I O N SC H AP T E R 1

7 0 –4 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

N M ari n a.   A fac i l i ty,  g e n e r al l y o n  th e  wate r fr o n t,  th a t s to r e s  an d
s e r vi c e s  b o ats  i n  b e r th s ,  o n  m o o r i n g s ,  a n d  i n  d r y s to r ag e  o r  d r y

s tac k s to r ag e .  [ 3 0 3 : 3 . 3 . 1 3 ]  ( 5 5 5 )  ( C M P -7 )

N M ax i m u m  O u tp u t P o we r.   T h e  m ax i m u m  p o we r  d e l i ve r e d  b y
an  amplifer  i n to  i ts  r ate d  l o a d  as  d e te r m i n e d  u n d e r  specifed

te s t c o n d i ti o n s .  ( 6 4 0 )  ( C M P -1 2 )

I n fo r m a ti o n a l  N o te :  T h e  m a x i m u m  o u tp u t p o we r  c a n  e x c e e d
th e  m a n u fac tu r e r ’ s  r a te d  o u tp u t p o we r  fo r  th e  s a m e  amplifer.

N M ax i m u m  O utp u t P o we r.   T h e  m a x i m u m  1  m i n u te  a ve r a ge
p o we r  o u tp u t a  wi n d  tu r b i n e  p r o d u c e s  i n  n o r m al  s te ad y-s tate
o p e r ati o n  ( i n s tan tan e o u s  p o we r  o u tp u t c an  b e  h i gh e r ) .  ( 6 9 4 )

( C M P -4 )

N M ax i m u m  Vo l tage .   T h e  g r e ate s t d i ffe r e n c e  i n  p o te n ti al
p r o d u c e d  b e twe e n  an y two  c o n d u c to r s  o f a wi n d  tu r b i n e
c i r c u i t.  ( 6 9 4 )  ( C M P -4 )

N M ax i m u m  Wate r L e ve l .   T h e  h i g h e s t l e ve l  th a t wate r  c an  r e a c h
b e fo r e  i t s p i l l s  o u t.  ( 6 8 0 )  ( C M P -1 7 )

N M e d i c al  Offce.   A b u i l d i n g o r  p ar t th e r e o f i n  wh i c h  th e  fo l l o w‐
i n g o c c u r :

( 1 ) E x am i n a ti o n s  an d  m i n o r  tr e a tm e n ts / p r o c e d u r e s
p e r fo r m e d  u n d e r  th e  c o n ti n u o u s  s u p e r vi s i o n  o f a m e d i ‐

c a l  p r o fe s s i o n al ;
( 2 ) T h e  u s e  o f l i m i te d  to  m i n i m al  s e d a ti o n  an d  tr e atm e n t o r

p r o c e d u r e s  th at d o  n o t r e n d e r  th e  p a ti e n t i n c ap a b l e  o f
s e l f-p r e s e r vati o n  u n d e r  e m e r g e n c y c o n d i ti o n s ;  an d

( 3 ) N o  o ve r n i gh t s tays  fo r  p a ti e n ts  o r  2 4 -h o u r  o p e r ati o n s .
[ 9 9 : 3 . 3 . 1 1 0 ]  ( C M P -1 5 )

Δ M e m b ran e  E n c l o s u re .   A te m p o r a r y e n c l o s u r e  u s e d  fo r  th e
s p r ayi n g  o f wo r kp i e c e s  th at c a n n o t b e  m o ve d  i n to  a s p r ay

b o o th  wh e r e  o p e n  s p r ayi n g  i s  n o t p r a c ti c a l  d u e  to  p r o x i m i ty to
o th e r  o p e r ati o n s ,  fnish  q u a l i ty,  o r  c o n c e r n s  s u c h  a s  th e  c o l l e c ‐

ti o n  o f o ve r s p r ay.  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  N F PA 3 3 ,  Standard for Spray Application
Using Flammable or Combustible Materials,  C h a p te r  1 8 ,  fo r  i n fo r m a ‐
ti o n  o n  th e  c o n s tr u c ti o n  a n d  u s e  o f m e m b r an e  e n c l o s u r e s .

N M e s s e n ge r- S u p p o r te d  Wi ri n g.   An  e x p o s e d  wi r i n g s u p p o r t
s ys te m  u s i n g a  m e s s e n g e r  wi r e  to  s u p p o r t i n s u l ate d  c o n d u c to r s
b y an y o n e  o f th e  fo l l o wi n g :

( 1 ) A m e s s e n ge r  wi th  r i n gs  an d  s a d d l e s  fo r  c o n d u c to r
s u p p o r t

( 2 ) A m e s s e n g e r  wi th  a feld-installed  l a s h i n g  m a te r i al  fo r
c o n d u c to r  s u p p o r t

( 3 ) F ac to r y-as s e m b l e d  ae r i al  c a b l e
( 4 ) M u l ti p l e x  c ab l e s  u ti l i z i n g a  b a r e  c o n d u c to r,  fac to r y as s e m ‐

b l e d  an d  twi s te d  wi th  o n e  o r  m o r e  i n s u l a te d  c o n d u c to r s ,
s u c h  a s  d u p l e x ,  tr i p l e x ,  o r  q u ad r u p l e x  typ e  o f c o n s tr u c ‐

ti o n
( C M P -6 )

M e s s e n ge r Wi re  ( M e s s e n ge r) .   A wi r e  th a t i s  r u n  al o n g  wi th  o r
i n te g r al  wi th  a  c a b l e  o r  c o n d u c to r  to  p r o vi d e  m e c h an i c al

s u p p o r t fo r  th e  c a b l e  o r  c o n d u c to r.  ( C M P -6 )

N M e tal  S h i e l d  C o n n e c ti o n s .   M e an s  o f c o n n e c ti o n  fo r  fat
c o n d u c to r  c a b l e s  ( Typ e  F C C )  d e s i g n e d  to  e l e c tr i c al l y an d

m e c h an i c al l y c o n n e c t a m e tal  s h i e l d  to  an o th e r  m e ta l  s h i e l d ,  to
a r e c e p tac l e  h o u s i n g o r  s e l f-c o n ta i n e d  d e vi c e ,  o r  to  a  tr a n s i ti o n
as s e m b l y.  ( 3 2 4 )  ( C M P -6 )

N M i c ro gri d .   An  e l e c tr i c  p o we r  s ys te m  c a p a b l e  o f o p e r ati n g  i n
i s l an d  m o d e  a n d  c ap ab l e  o f b e i n g  i n te r c o n n e c te d  to  an  e l e c tr i c

p o we r  p r o d u c ti o n  a n d  d i s tr i b u ti o n  n e two r k o r  o th e r  p r i m ar y
s o u r c e  wh i l e  o p e r ati n g  i n  i n te r a c ti ve  m o d e ,  wh i c h  i n c l u d e s  th e

a b i l i ty to  d i s c o n n e c t fr o m  a n d  r e c o n n e c t to  a p r i m a r y s o u r c e
an d  o p e r a te  i n  i s l an d  m o d e .  ( C M P -4 )

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  I E E E  1 5 4 7 ,  IEEE Standard for Inter‐
connection and Interoperability of Distributed Energy Resources with
Associated Electric Power Systems Interface;  I E E E  2 0 3 0 . 7 ,  IEEE Stand‐
ard for the Specifcation of Microgrid Controllers;  I E E E  2 0 3 0 . 8 ,  IEEE

Standard for the Testing of Microgrid Controllers;  a n d
U L 1 0 0 8 B ,  Outline for Source Interconnection,  fo r  a d d i ti o n a l  i n fo r ‐
m a ti o n  a b o u t m i c r o g r i d s .

I n fo r m a ti o n a l  N o te  N o .  2 :  E x am p l e s  o f p o we r  s o u r c e s  i n  m i c r o ‐
g r i d s  i n c l u d e  s u c h  i te m s  a s  p h o to vo l ta i c  s ys te m s ,  g e n e r a to r s ,  fu e l
c e l l  s ys te m s ,  wi n d  e l e c tr i c  s ys te m s ,  e n e r g y s to r a g e  s ys te m s ,  e l e c ‐
tr i c  ve h i c l e s  th at a r e  u s e d  a s  a s o u r c e  o f s u p p l y,  a n d  e l e c tr i c a l
p o we r  c o n ve r s i o n  fr o m  o th e r  e n e r g y s o u r c e s .

N M i c ro gri d ,  H e al th  C are  ( H e al th  C are  M i c ro gri d  S ys te m ) .
( H e al th  C are  M i c ro gri d )   A g r o u p  o f i n te r c o n n e c te d  l o ad s  an d
d i s tr i b u te d  e n e r gy r e s o u r c e s  wi th i n  c l e ar l y defned  b o u n d ar i e s

th at ac ts  as  a s i n g l e  c o n tr o l l ab l e  e n ti ty wi th  r e s p e c t to  th e  u ti l ‐
i ty.  [ 9 9 : 3 . 3 . 7 5 ]  ( 5 1 7 )  ( C M P -1 5 )

N M i c ro gri d  C o n tro l  S ys te m  ( M C S ) .   A s tr u c tu r e d  c o n tr o l  s ys te m
th a t m an a ge s  m i c r o gr i d  o p e r ati o n s ,  fu n c ti o n a l i ti e s  fo r  u ti l i ty

i n te r o p e r ab i l i ty,  i s l a n d e d  o p e r a ti o n s ,  an d  tr a n s i ti o n s .  ( C M P - 4 )

I n fo r m ati o n a l  N o te :  M C S  d i ffe r  fr o m  m u l ti p l e  s ta n d b y g e n e r a ‐
to r s  o r  u n i n te r r u p ti b l e  p o we r  s u p p l i e s  th a t a r e  e va l u a te d  a n d
r ate d  to  o p e r a te  a s  a s i n g l e  s o u r c e  o f b a c ku p  p o we r  u p o n  l o s s  o f
th e  p r i m ar y p o we r  s o u r c e .  M C S  fu n c ti o n s  i n c l u d e  c o o r d i n ati o n ,
tr a n s i ti o n s ,  a n d  i n te r o p e r a b i l i ty b e twe e n  m u l ti p l e  p o we r  s o u r ‐
c e s .

N M i c ro gri d  I n te rc o n n e c t D e vi c e  ( M I D ) .   A d e vi c e  th at e n a b l e s  a
m i c r o g r i d  s ys te m  to  s e p a r ate  fr o m  a n d  r e c o n n e c t to  an  i n te r ‐
c o n n e c te d  p r i m a r y p o we r  s o u r c e .  ( C M P -4 )

N M i x e r.   E q u i p m e n t u s e d  to  c o m b i n e  a n d  l e ve l  m atc h  a m u l ti ‐
p l i c i ty o f e l e c tr o n i c  s i g n al s ,  s u c h  a s  fr o m  m i c r o p h o n e s ,  e l e c ‐

tr o n i c  i n s tr u m e n ts ,  an d  r e c o r d e d  au d i o .  ( 6 4 0 )  ( C M P -1 2 )

N M o b i l e .   X -r ay e q u i p m e n t m o u n te d  o n  a p e r m an e n t b a s e  wi th
wh e e l s  a n d / o r  c a s te r s  fo r  m o vi n g wh i l e  c o m p l e te l y a s s e m b l e d .

( 6 6 0 )  ( C M P -1 2 )

N M o b i l e  H o m e .   A fac to r y-as s e m b l e d  s tr u c tu r e  o r  s tr u c tu r e s
tr a n s p o r ta b l e  i n  o n e  o r  m o r e  s e c ti o n s  th a t ar e  b u i l t o n  a
p e r m an e n t c h as s i s  an d  d e s i gn e d  to  b e  u s e d  as  a  d we l l i n g  wi th ‐

o u t a p e r m an e n t fo u n d a ti o n  wh e r e  c o n n e c te d  to  th e  r e q u i r e d
u ti l i ti e s  an d  th at i n c l u d e  th e  p l u m b i n g ,  h e ati n g ,  ai r-
c o n d i ti o n i n g ,  an d  e l e c tr i c a l  s ys te m s  c o n tai n e d  th e r e i n .

( C M P -7 )

I n fo r m ati o n a l  N o te :  U n l e s s  o th e r wi s e  i n d i c a te d ,  th e  te r m  mobile
home i n c l u d e s  m an u fa c tu r e d  h o m e  a n d  e x c l u d e s  p a r k tr a i l e r s .

N M o b i l e  H o m e  L o t.   A d e s i g n ate d  p o r ti o n  o f a m o b i l e  h o m e
p ar k d e s i g n e d  fo r  th e  a c c o m m o d ati o n  o f o n e  m o b i l e  h o m e

a n d  i ts  ac c e s s o r y b u i l d i n g s  o r  s tr u c tu r e s  fo r  th e  e x c l u s i ve  u s e  o f
i ts  o c c u p a n ts .  ( 5 5 0 )  ( C M P -7 )

N M o b i l e  H o m e  P ark .   A c o n ti g u o u s  p ar c e l  o f l an d  th at i s  u s e d
fo r  th e  a c c o m m o d ati o n  o f m o b i l e  h o m e s  th at a r e  i n te n d e d  to

b e  o c c u p i e d .  ( 5 5 0 )  ( C M P -7 )
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ART I C L E  1 0 0  — D E F I N I T I O N S C H AP T E R 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –4 9

N M o d u l e ,  AC .  ( AC  M o d u l e )   A c o m p l e te ,  e n vi r o n m e n tal l y
p r o te c te d  u n i t c o n s i s ti n g o f s o l a r  c e l l s ,  i n ve r te r,  an d  o th e r

c o m p o n e n ts ,  d e s i gn e d  to  p r o d u c e  a c  p o we r.  ( 6 9 0 )  ( C M P -4 )

N M o d u l e  S ys te m ,  AC .  ( AC  M o d u l e  S ys te m )   An  as s e m b l y o f a c
m o d u l e s ,  wi r i n g  m e th o d s ,  m ate r i al s ,  a n d  s u b a s s e m b l i e s  th at ar e
e val u a te d ,  identifed,  an d  defned  a s  a  s ys te m .  ( 6 9 0 )  ( C M P -4 )

N M o m e n tar y Rati n g.   A r a ti n g b as e d  o n  an  o p e r ati n g  i n te r val
th a t d o e s  n o t e x c e e d  5  s e c o n d s .  ( 6 6 0 )  ( C M P -1 2 )

N M o m e n tar y Rati n g ( M ax i m um  P o we r) .   A r a ti n g b a s e d  o n  a n
o p e r ati n g  i n te r va l  th a t d o e s  n o t e x c e e d  5  s e c o n d s .  ( 5 1 7 )

( C M P -1 5 )

N M o n i to r.   An  e l e c tr i c al  o r  e l e c tr o n i c  m e an s  to  o b s e r ve ,  r e c o r d ,
o r  d e te c t th e  o p e r a ti o n  o r  c o n d i ti o n  o f th e  e l e c tr i c  p o we r
s ys te m  o r  ap p ar a tu s .  ( 7 5 0 )  ( C M P - 1 3 )

N M o n o p o l e  C i rc u i t.   An  e l e c tr i c al  s u b s e t o f a P V s ys te m  th at h a s
two  c o n d u c to r s  i n  th e  o u tp u t c i r c u i t,  o n e  p o s i ti ve  ( + )  a n d  o n e

n e ga ti ve  ( − ) .  ( 6 9 0 )  ( C M P -4 )

N M o n o rai l .   O ve rh e ad  tr ac k an d  h o i s t s ys te m  fo r  m o vi n g m a te ‐
r i al  a r o u n d  th e  b o atya r d  o r  m o vi n g  a n d  l au n c h i n g  b o ats .

[ 3 0 3 : 3 . 3 . 1 6 ]  ( 5 5 5 )  ( C M P -7 )

N M o o ri n g( s ) .   An y p l ac e  wh e r e  a b o at i s  we t s to r e d  o r  b e r th e d .
[ 3 0 3 : 3 . 3 . 1 7 ]  ( 5 5 5 )  ( C M P - 7 )

N M o ti o n  P i c tu re  S tu d i o  ( Te l e vi s i o n  S tu d i o ) .   A b u i l d i n g,  g r o u p
o f b u i l d i n g s ,  o th e r  s tr u c tu r e s ,  a n d  o u td o o r  ar e a s  d e s i gn e d ,

c o n s tr u c te d ,  p e r m a n e n tl y al te r e d ,  d e s i gn a te d ,  o r  a p p r o ve d  fo r
th e  p u r p o s e  o f m o ti o n  p i c tu r e  o r  te l e vi s i o n  p r o d u c ti o n .  ( 5 3 0 )
( C M P -1 5 )

M o to r C o n tro l  C e n te r.   An  a s s e m b l y o f o n e  o r  m o r e  e n c l o s e d
s e c ti o n s  h a vi n g a  c o m m o n  p o we r  b u s  an d  p r i n c i p al l y c o n ta i n ‐

i n g  m o to r  c o n tr o l  u n i ts .  ( C M P -1 1 )

Δ M o to r Fu e l  D i s p e n s i n g Fac i l i ty.   T h a t p o r ti o n  o f a  p r o p e r ty
wh e r e  m o to r  fu e l s  a r e  s to r e d  an d  d i s p e n s e d  fr o m  fxed  e q u i p ‐

m e n t i n to  th e  fu e l  ta n ks  o f m o to r  ve h i c l e s  o r  m a r i n e  c r aft o r
i n to  a p p r o ve d  c o n tai n e r s ,  i n c l u d i n g  al l  e q u i p m e n t u s e d  i n
c o n n e c ti o n  th e r e wi th .  [ 3 0 A: 3 . 3 . 1 1 ]  ( C M P - 1 4 )

I n fo r m ati o n a l  N o te :  S e e  5 1 1 . 1  wi th  r e s p e c t to  e l e c tr i c a l  wi r i n g
an d  e q u i p m e n t fo r  o th e r  a r e as  u s e d  a s  l u b r i to r i u m s ,  s e r vi c e
r o o m s ,  r e p a i r  r o o m s ,  offces,  s a l e s r o o m s ,  c o m p r e s s o r  r o o m s ,
an d  s i m i l a r  l o c a ti o n s .

N M u l ti - C i rc u i t C ab l e  O u tl e t E n c l o s u re .   An  e n c l o s u r e  c o n tai n i n g
o n e  o r  m o r e  m u l ti -c i r c u i t p l u gs ,  r e c e p tac l e s ,  o r  b o th .  ( 5 2 0 )

( C M P -1 5 )

Δ M u l ti o u tl e t As s e m b l y.   A s u r fac e ,  fush,  o r  fr e e s tan d i n g  a s s e m ‐
b l ag e  wi th  a  r ac e way an d  fttings  o r  o th e r  e n c l o s u r e  p r o vi d e d

wi th  o n e  o r  m o r e  r e c e p ta c l e s ,  fo r  th e  p u r p o s e  o f s u p p l yi n g
p o we r  to  u ti l i z ati o n  e q u i p m e n t.  ( C M P -1 8 )

N N ac e l l e .   An  e n c l o s u r e  h o u s i n g  th e  al te r n a to r  a n d  o th e r  p ar ts
o f a wi n d  tu r b i n e .  ( 6 9 4 )  ( C M P -4 )

N N e o n  Tu b i n g.   E l e c tr i c -d i s c h a r ge  l u m i n o u s  tu b i n g ,  i n c l u d i n g
c o l d  c ath o d e  l u m i n o u s  tu b i n g ,  th a t i s  m an u fac tu r e d  i n to
s h a p e s  to  i l l u m i n a te  s i g n s ,  fo r m  l e tte r s ,  p ar ts  o f l e tte r s ,  s ke l e to n

tu b i n g,  o u tl i n e  l i g h ti n g ,  o th e r  d e c o r ati ve  e l e m e n ts ,  o r  ar t
fo r m s  a n d  flled  wi th  va r i o u s  i n e r t ga s e s .  ( 6 0 0 )  ( C M P - 1 8 )

N N e two rk  I n te r fac e  U n i t ( N I U ) .   A d e vi c e  th a t c o n ve r ts  a  b r o a d ‐
b a n d  s i g n al  i n to  c o m p o n e n t vo i c e ,  a u d i o ,  vi d e o ,  d ata,  an d

i n te r ac ti ve  s e r vi c e s  s i gn a l s  a n d  p r o vi d e s  i s o l ati o n  b e twe e n  th e
n e two r k p o we r  an d  th e  p r e m i s e s  s i gn a l  c i r c u i ts .  T h e s e  d e vi c e s
o fte n  c o n ta i n  p r i m ar y an d  s e c o n d a r y p r o te c to r s .  ( C M P -1 6 )

N N e two rk  Te r m i n al .   A d e vi c e  th a t c o n ve r ts  n e two r k-p r o vi d e d
s i gn a l s  ( o p ti c al ,  e l e c tr i c a l ,  o r  wi r e l e s s )  i n to  c o m p o n e n t s i gn a l s ,

i n c l u d i n g  vo i c e ,  au d i o ,  vi d e o ,  d ata,  wi r e l e s s ,  o p ti c a l ,  an d  i n te r ‐
a c ti ve  s e r vi c e s ,  an d  i s  c o n s i d e r e d  a n e two r k d e vi c e  o n  th e  p r e m ‐
i s e s  th at i s  c o n n e c te d  to  a  c o m m u n i c a ti o n s  s e r vi c e  p r o vi d e r

an d  i s  p o we r e d  at th e  p r e m i s e s .  ( C M P -1 6 )

N e u tral  C o n d uc to r.   T h e  c o n d u c to r  c o n n e c te d  to  th e  n e u tr al
p o i n t o f a s ys te m  th at i s  i n te n d e d  to  c ar r y c u r r e n t u n d e r
n o r m al  c o n d i ti o n s .  ( C M P -5 )

N e u tral  P o i n t.   T h e  c o m m o n  p o i n t o n  a wye -c o n n e c ti o n  i n  a
p o l yp h a s e  s ys te m  o r  m i d p o i n t o n  a s i n gl e -p h a s e ,  3 -wi r e  s ys te m ,

o r  m i d p o i n t o f a s i n g l e -p h as e  p o r ti o n  o f a 3 - p h as e  d e l ta  s ys te m ,
o r  a m i d p o i n t o f a 3 -wi r e ,  d i r e c t- c u r r e n t s ys te m .  ( C M P -5 )

I n fo r m a ti o n a l  N o te :  At th e  n e u tr al  p o i n t o f th e  s ys te m ,  th e
ve c to r i a l  s u m  o f th e  n o m i n al  vo l ta g e s  fr o m  a l l  o th e r  p h a s e s
wi th i n  th e  s ys te m  th a t u ti l i z e  th e  n e u tr a l ,  wi th  r e s p e c t to  th e
n e u tr a l  p o i n t,  i s  z e r o  p o te n ti a l .

N o n au to m ati c .   Re q u i r i n g  h u m an  i n te r ve n ti o n  to  p e r fo r m  a
fu n c ti o n .  ( C M P -1 )

Δ N o n i n c e n d i ve  C i rc u i t.   A c i r c u i t,  o th e r  th a n  feld  wi r i n g ,  i n
wh i c h  an y a r c  o r  th e r m a l  e ffe c t p r o d u c e d  u n d e r  i n te n d e d

o p e r ati n g  c o n d i ti o n s  o f th e  e q u i p m e n t,  i s  n o t c ap a b l e ,  u n d e r
specifed  te s t c o n d i ti o n s ,  o f i g n i ti n g  th e  fammable  g as –ai r,

va p o r –ai r,  o r  d u s t–ai r  m i x tu r e .  ( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  1 2 1 2 0 1 ,  Nonincendive Electri‐
cal Equipment for Use in Class I and II,  Division 2 and Class III,  Divi‐
sions 1  and 2 Hazardous (Classifed) Locations,  fo r  a d d i ti o n a l

i n fo r m ati o n .

Δ N o n i n c e n d i ve  C o m p o n e n t.   A c o m p o n e n t h avi n g  c o n ta c ts  fo r
m a ki n g o r  b r e a ki n g a n  i n c e n d i ve  c i r c u i t an d  th e  c o n tac ti n g
m e c h a n i s m  i s  c o n s tr u c te d  s o  th at th e  c o m p o n e n t i s  i n c a p ab l e

o f i gn i ti n g th e  specifed  fammable  g as –ai r  o r  vap o r –ai r
m i x tu r e .  T h e  h o u s i n g  o f s u c h  a c o m p o n e n t i s  n o t i n te n d e d  to

e x c l u d e  th e  fammable  atm o s p h e r e  o r  c o n ta i n  a n  e x p l o s i o n .
( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  1 2 1 2 0 1 ,  Nonincendive Electri‐
cal Equipment for Use in Class I and II,  Division 2 and Class III,  Divi‐
sions 1  and 2 Hazardous (Classifed) Locations,  fo r  a d d i ti o n a l

i n fo r m a ti o n .

Δ N o n i n c e n d i ve  E q u i p m e n t.   E q u i p m e n t h avi n g  e l e c tr i c al / e l e c ‐
tr o n i c  c i r c u i tr y th at i s  i n c a p ab l e ,  u n d e r  n o r m al  o p e r a ti n g

c o n d i ti o n s ,  o f c a u s i n g  i gn i ti o n  o f a specifed  fammable  ga s –a i r,
vap o r –ai r,  o r  d u s t–a i r  m i x tu r e  d u e  to  ar c i n g  o r  th e r m a l  m e a n s .

( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  1 2 1 2 0 1 ,  Nonincendive Electri‐
cal Equipment for Use in Class I and II,  Division 2 and Class III,  Divi‐
sions 1  and 2 Hazardous (Classifed) Locations,  fo r  a d d i ti o n a l

i n fo r m ati o n .

N o n i n c e n d i ve  Fi e l d  Wi ri n g.   Wi r i n g  th at e n te r s  o r  l e ave s  an
e q u i p m e n t e n c l o s u r e  an d ,  u n d e r  n o r m al  o p e r ati n g  c o n d i ti o n s

o f th e  e q u i p m e n t,  i s  n o t c ap a b l e ,  d u e  to  ar c i n g o r  th e r m al
e ffe c ts ,  o f i g n i ti n g  th e  fammable  ga s –ai r,  vap o r –a i r,  o r  d u s t–ai r
m i x tu r e .  N o r m a l  o p e r ati o n  i n c l u d e s  o p e n i n g,  s h o r ti n g ,  o r

gr o u n d i n g  th e  feld  wi r i n g.  ( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  1 2 1 2 0 1 ,  Nonincendive Electri‐
cal Equipment for Use in Class I and II,  Division 2 and Class III,  Divi‐
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7 0 –5 0 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

sions 1  and 2 Hazardous (Classifed) Locations,  fo r  a d d i ti o n a l
i n fo r m a ti o n .

Δ N o n i n c e n d i ve  Fi e l d  Wi ri n g Ap p aratu s .   Ap p a r atu s  i n te n d e d  to
b e  c o n n e c te d  to  n o n i n c e n d i ve  feld  wi r i n g .  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  1 2 1 2 0 1 ,  Nonincendive Electri‐
cal Equipment for Use in Class I and II,  Division 2 and Class III,  Divi‐
sions 1  and 2 Hazardous (Classifed) Locations,  fo r  a d d i ti o n a l

i n fo r m a ti o n .

N o n l i n e ar L o ad .   A l o ad  wh e r e  th e  wave  s h a p e  o f th e  s te ad y-
s tate  c u r r e n t d o e s  n o t fo l l o w th e  wa ve  s h ap e  o f th e  ap p l i e d  vo l t‐
ag e .  ( C M P -1 )

I n fo r m a ti o n a l  N o te :  E l e c tr o n i c  e q u i p m e n t,  e l e c tr o n i c / e l e c tr i c -
d i s c h a r g e  l i g h ti n g ,  a d j u s tab l e -s p e e d  d r i ve  s ys te m s ,  a n d  s i m i l ar
e q u i p m e n t m a y b e  n o n l i n e a r  l o a d s .

N N o n m e tal l i c  E x te n s i o n .   An  a s s e m b l y o f two  i n s u l a te d  c o n d u c ‐
to r s  wi th i n  a  n o n m e tal l i c  j a c ke t o r  an  e x tr u d e d  th e r m o p l a s ti c

c o ve r i n g .  T h e  classifcation  i n c l u d e s  s u r fa c e  e x te n s i o n s  i n te n ‐
d e d  fo r  m o u n ti n g d i r e c tl y o n  th e  s u r fac e  o f wal l s  o r  c e i l i n g s .

( C M P -6 )

N N o n s p ark i n g.   C o n s tr u c te d  to  m i n i m i z e  th e  r i s k o f a r c s  o r
s p ar ks  c ap a b l e  o f c r e ati n g  a n  i g n i ti o n  h a z a r d  d u r i n g c o n d i ti o n s
o f n o r m a l  o p e r a ti o n .  ( C M P - 1 4 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  1 2 1 2 0 1 ,  Nonincendive Electri‐
cal Equipment for Use in Class I and II,  Division 2 and Class III,  Divi‐
sions 1  and 2 Hazardous (Classifed) Locations,  fo r  a d d i ti o n a l

i n fo r m a ti o n .

N N o r m al / E m e rge n c y P o we r S o u rc e .   A p o we r  s o u r c e  o n  th e
o u tp u t s i d e  o f a tr an s fe r  s wi tc h  o r  u n i n te r r u p ti b l e  p o we r  s u p p l y

th a t i s  au to m ati c al l y avai l a b l e  u p o n  l o s s  o f n o r m al  p o we r.  ( 7 0 0 )
( C M P -1 3 ) .

N N o r m al  H i gh - Wate r L e ve l  ( as  ap p l i e s  to  e l e c tri c al  d atu m  p l an e
d i s tan c e s ) .   N a tu r al  o r  Artifcially M ad e  S h o r e l i n e s :  An  e l e va‐

ti o n  d e l i n e ati n g  th e  h i gh e s t wa te r  l e ve l  th at h a s  b e e n  m ai n ‐
ta i n e d  fo r  a suffcient p e r i o d  o f ti m e  to  l e ave  e vi d e n c e  u p o n

th e  l an d s c a p e ,  c o m m o n l y th e  p o i n t wh e r e  th e  n atu r al  ve ge ta‐
ti o n  c h an g e s  fr o m  p r e d o m i n an tl y a q u ati c  to  p r e d o m i n an tl y
te r r e s tr i al .

Ri ve r s  an d  S tr e am s :  T h e  e l e vati o n  o f th e  to p  o f th e  b a n k o f
th e  c h an n e l .  S tr e a m s ,  r i ve r s ,  an d  tr i b u ta r i e s  th a t ar e  p r o n e  to
fooding  an d  e ffe c ts  o f wate r  r u n o ff s h al l  c o n s i d e r  th e  “ b a n k‐
fu l l  s tag e ”  wh e r e  a n  e s tab l i s h e d  g au ge  h e i g h t a t a  g i ve n  l o c a‐

ti o n  al o n g  a  r i ve r  o r  s tr e a m ,  ab o ve  wh i c h  a r i s e  i n  wate r  s u r fa c e
wi l l  c a u s e  th e  r i ve r  o r  s tr e am  to  overfow th e  l o we s t n a tu r al
s tr e am  b an k s o m e wh e r e  i n  th e  c o r r e s p o n d i n g  r e a c h .

F l o o d  C o n tr o l  B o d i e s  o f Wa te r :  T h e  food  p o o l  m ax i m u m
wate r  s u r fac e  e l e va ti o n  o f a  r e s e r vo i r,  e q u a l  to  th e  e l e vati o n  o f

th e  s p i l l way.

Nonfood  C o n tr o l  B o d i e s  o f Wate r :  T h e  fowage  e as e m e n t
b o u n d ar y i n  wh i c h  th e  h i gh e s t wate r  s u r fa c e  e l e va ti o n  defned

b y th e  ar e a  e x i s ti n g  b e twe e n  g o ve r n m e n tal -o wn e d  p r o p e r ty
l i n e ( s )  a n d  a c o n to u r  l i n e  wi th  p e r p e tu a l  r i g h ts  to  food  th e

a r e a i n  c o n n e c ti o n  wi th  th e  o p e r ati o n  o f th e  r e s e r vo i r.

( C M P ‐7 )

N N u rs e s ’  S tati o n .   A s p a c e  i n te n d e d  to  p r o vi d e  a c e n te r  o f n u r s ‐
i n g  ac ti vi ty fo r  a gr o u p  o f n u r s e s  s e r vi n g  b e d  p ati e n ts ,  wh e r e
p ati e n t c al l s  a r e  r e c e i ve d ,  n u r s e s  d i s p atc h e d ,  n u r s e s ’  n o te s  wr i t‐

te n ,  i n p ati e n t c h ar ts  p r e p ar e d ,  an d  m e d i c ati o n s  p r e p ar e d  fo r
d i s tr i b u ti o n  to  p ati e n ts .  Wh e r e  s u c h  a c ti vi ti e s  a r e  c a r r i e d  o n  i n

m o r e  th an  o n e  l o c ati o n  wi th i n  a  n u r s i n g u n i t,  al l  s u c h  s e p a r ate
s p ac e s  a r e  c o n s i d e r e d  a  to  b e  p ar ts  o f th e  n u r s e s ’  s tati o n .  ( 5 1 7 )

( C M P -1 5 )

N N u rs i n g H o m e .   A b u i l d i n g o r  p o r ti o n  o f a b u i l d i n g  u s e d  o n  a
2 4 -h o u r  b a s i s  fo r  th e  h o u s i n g an d  n u r s i n g c ar e  o f fo u r  o r  m o r e

p e r s o n s  wh o ,  b e c au s e  o f m e n tal  o r  p h ys i c al  i n c ap ac i ty,  m i g h t
b e  u n a b l e  to  p r o vi d e  fo r  th e i r  o wn  n e e d s  a n d  s afe ty wi th o u t th e
as s i s ta n c e  o f an o th e r  p e r s o n .  [101: 3 . 3 . 1 5 0 . 2 ]  ( C M P -1 5 )

N Offce  Fu r n i s h i n g.   C u b i c l e  p an e l s ,  p ar ti ti o n s ,  s tu d y c a r r e l s ,
wo r ks ta ti o n s ,  d e s ks ,  s h e l vi n g s ys te m s ,  an d  s to r ag e  u n i ts  th a t

m a y b e  m e c h an i c a l l y a n d  e l e c tr i c al l y i n te r c o n n e c te d  to  fo r m
an  offce  fu r n i s h i n g  s ys te m .  ( C M P - 1 8 )

O i l  I m m e rs i o n .   E l e c tr i c a l  e q u i p m e n t i m m e r s e d  i n  a p r o te c ti ve
l i q u i d  s o  th at a n  e x p l o s i ve  a tm o s p h e r e  th a t m i g h t b e  ab o ve  th e

l i q u i d  o r  o u ts i d e  th e  e n c l o s u r e  c an n o t b e  i gn i te d .  ( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  1 2 1 2 0 1 ,  Nonincendive Electri‐
cal Equipment for Use in Class I and II,  Division 2 and Class III,  Divi‐
sions 1  and 2 Hazardous (Classifed) Locations,  fo r  a d d i ti o n a l

i n fo r m ati o n .

N O p e n  Wi ri n g o n  I n s u l ato rs .   An  e x p o s e d  wi r i n g  m e th o d  u s i n g
c l e ats ,  kn o b s ,  tu b e s ,  a n d  fexible  tu b i n g  fo r  th e  p r o te c ti o n  an d

s u p p o r t o f s i n gl e  i n s u l ate d  c o n d u c to r s  r u n  i n  o r  o n  b u i l d i n g s .
( C M P -6 )

N O p e rati n g D e vi c e .   T h e  c a r  s wi tc h ,  p u s h b u tto n s ,  ke y o r  to gg l e
s wi tc h ( s ) ,  o r  o th e r  d e vi c e s  u s e d  to  a c ti va te  th e  o p e r a ti o n
c o n tr o l l e r.  ( 6 2 0 )  ( C M P -1 2 )

N O p e rato r.   T h e  i n d i vi d u al  r e s p o n s i b l e  fo r  s ta r ti n g,  s to p p i n g ,
a n d  c o n tr o l l i n g  an  am u s e m e n t r i d e  o r  s u p e r vi s i n g a c o n c e s ‐

s i o n .  ( 5 2 5 )  ( C M P -1 5 )

Δ O p ti c al  Rad i ati o n .   E l e c tr o m a gn e ti c  r ad i a ti o n  a t wave l e n g th s  i n
va c u u m  b e twe e n  th e  r e gi o n  o f tr an s i ti o n  to  X -r ays  an d  th e
r e gi o n  o f tr an s i ti o n  to  r ad i o  wave s  th at i s  ap p r o x i m a te l y

b e twe e n  1  n m  an d  1 0 0 0  μ m .  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 -2 8 ,  Explosive Atmos‐
pheres — Part 28: Protection of Equipment and Transmission Systems
Using Optical Radiation,  fo r  i n fo r m a ti o n  o n  typ e s  o f p r o te c ti o n
th a t c an  b e  a p p l i e d  to  m i n i m i z e  th e  r i s k  o f i g n i ti o n  i n  e x p l o s i ve
atm o s p h e r e s  fr o m  o p ti c a l  r a d i a ti o n  i n  th e  wa ve l e n g th  r an g e
fr o m  3 8 0  n m  to  1 0  μ m .

Δ O p ti c al  Rad i ati o n ,  I n h e re n tl y S afe  “ o p  i s ” .  ( I n h e re n tl y S afe
O p ti c al  Rad i ati o n  “ o p  i s ” )   Typ e  o f p r o te c ti o n  to  m i n i m i z e  th e

r i s k o f i gn i ti o n  i n  e x p l o s i ve  atm o s p h e r e s  fr o m  o p ti c a l  r ad i a ti o n
wh e r e  vi s i b l e  o r  i n fr a r e d  r ad i ati o n  i s  i n c a p ab l e  o f p r o d u c i n g
suffcient e n e r g y u n d e r  n o r m a l  o r  specifed  fau l t c o n d i ti o n s  to

i gn i te  a  specifc  e x p l o s i ve  a tm o s p h e r e .  ( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 -2 8 ,  Explosive Atmos‐
pheres — Part 28: Protection of Equipment and Transmission Systems

Using Optical Radiation,  fo r  a d d i ti o n a l  i n fo r m ati o n .

Δ O p ti c al  Rad i ati o n ,  P ro te c te d  “ o p  p r” .  ( P ro te c te d  O p ti c al  Rad i ‐
ati o n  “ o p  p r” )   Typ e  o f p r o te c ti o n  to  m i n i m i z e  th e  r i s k o f i g n i ‐
ti o n  i n  e x p l o s i ve  atm o s p h e r e s  fr o m  o p ti c a l  r ad i ati o n  wh e r e

vi s i b l e  o r  i n fr a r e d  r a d i ati o n  i s  confned  i n s i d e  o p ti c a l  fber  o r
o th e r  tr an s m i s s i o n  m e d i u m  u n d e r  n o r m al  c o n s tr u c ti o n s  o r
c o n s tr u c ti o n s  wi th  ad d i ti o n a l  m e c h an i c al  p r o te c ti o n  b as e d  o n

th e  a s s u m p ti o n  th at th e r e  i s  n o  e s c ap e  o f r ad i ati o n  fr o m  th e
confnement.  ( C M P -1 4 )
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I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 -2 8 ,  Explosive Atmos‐
pheres — Part 28: Protection of Equipment and Transmission Systems

Using Optical Radiation,  fo r  a d d i ti o n a l  i n fo r m ati o n .

Δ O p ti c al  S ys te m  Wi th  I n te rl o c k  “ o p  s h ” .   Typ e  o f p r o te c ti o n  to
m i n i m i z e  th e  r i s k o f i g n i ti o n  i n  e x p l o s i ve  a tm o s p h e r e s  fr o m
o p ti c al  r ad i ati o n  wh e r e  vi s i b l e  o r  i n fr a r e d  r a d i ati o n  i s  confned

i n s i d e  o p ti c a l  fber  o r  o th e r  tr a n s m i s s i o n  m e d i u m  wi th  i n te r ‐
l o c k c u to ff p r o vi d e d  to  r e l i ab l y r e d u c e  th e  unconfned  b e a m
s tr e n g th  to  s afe  l e ve l s  wi th i n  a  specifed  ti m e  i n  c as e  th e
confnement fa i l s  an d  th e  r ad i a ti o n  b e c o m e s  unconfned.

( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 -2 8 ,  Explosive Atmos‐
pheres — Part 28: Protection of Equipment and Transmission Systems

Using Optical Radiation,  fo r  a d d i ti o n a l  i n fo r m ati o n .

N O p ti o n al  S tan d b y S ys te m s .   T h o s e  s ys te m s  i n te n d e d  to  s u p p l y
p o we r  to  p u b l i c  o r  p r i va te  fac i l i ti e s  o r  p r o p e r ty wh e r e  l i fe  s a fe ty
d o e s  n o t d e p e n d  o n  th e  p e r fo r m an c e  o f th e  s ys te m .  T h e s e

s ys te m s  ar e  i n te n d e d  to  s u p p l y o n -s i te  g e n e r ate d  o r  s to r e d
p o we r  to  s e l e c te d  l o ad s  e i th e r  a u to m a ti c al l y o r  m an u a l l y.
( C M P -1 3 )

N O rgan ,  E l e c tro n i c .  ( E l e c tro n i c  O rgan )   A m u s i c al  i n s tr u m e n t
th at i m i tate s  th e  s o u n d  o f a  p i p e  o r g an  b y p r o d u c i n g s o u n d

e l e c tr o n i c a l l y.  ( C M P -1 2 )

I n fo r m a ti o n a l  N o te :  M o s t n e w e l e c tr o n i c  o r g an s  p r o d u c e  s o u n d
d i g i ta l l y a n d  ar e  c al l e d  d i g i ta l  o r g a n s .

N O rgan ,  P i p e .  ( P i p e  O rgan )   A m u s i c al  i n s tr u m e n t th a t p r o d u ‐
c e s  s o u n d  b y d r i vi n g  p r e s s u r i z e d  ai r  ( c al l e d  wind)  th r o u g h

p i p e s  s e l e c te d  vi a a  ke yb o a r d .  ( C M P -1 2 )

N O rgan ,  P i p e  S o u n d i n g Ap p aratu s .  ( P i p e  O rgan  S o u n d i n g Ap p a‐
ratus )  ( P i p e  O rgan  C h am b e r) .   T h e  s o u n d -p r o d u c i n g  p a r t o f a

p i p e  o r ga n ,  i n c l u d i n g,  b u t n o t l i m i te d  to ,  p i p e s ,  c h i m e s ,  b e l l s ,
th e  p r e s s u r i z e d  a i r- ( wi n d -)  p r o d u c i n g  e q u i p m e n t ( b l o we r ) ,

as s o c i ate d  c o n tr o l s ,  an d  p o we r  e q u i p m e n t.  ( C M P -1 2 )

O u tl e t.   A p o i n t o n  th e  wi r i n g  s ys te m  at wh i c h  c u r r e n t i s  take n
to  s u p p l y u ti l i z a ti o n  e q u i p m e n t.  ( C M P -1 )

N O utl e t B o x  H o o d .   A h o u s i n g s h i e l d  i n te n d e d  to  ft o ve r  a fac e ‐
p l a te  fo r  fush-mounted  wi r i n g d e vi c e s ,  o r  an  i n te g r al  c o m p o ‐

n e n t o f an  o u tl e t b o x  o r  o f a fac e p l ate  fo r  fush-mounted
wi r i n g d e vi c e s .  T h e  h o o d  d o e s  n o t s e r ve  to  c o m p l e te  th e  e l e c ‐

tr i c a l  e n c l o s u r e ;  i t r e d u c e s  th e  r i s k o f wate r  c o m i n g i n  c o n tac t
wi th  e l e c tr i c a l  c o m p o n e n ts  wi th i n  th e  h o o d ,  s u c h  as  atta c h ‐
m e n t p l u g s ,  c u r r e n t ta p s ,  s u r ge  p r o te c ti ve  d e vi c e s ,  d i r e c t p l u g-

i n  tr a n s fo r m e r  u n i ts ,  o r  wi r i n g d e vi c e s .  ( C M P -1 8 )

O utl i n e  L i gh ti n g.   An  ar r a n ge m e n t o f i n c a n d e s c e n t l a m p s ,
e l e c tr i c -d i s c h a r ge  l i gh ti n g ,  o r  o th e r  e l e c tr i c a l l y p o we r e d  l i g h t
s o u r c e s  to  o u tl i n e  o r  c a l l  atte n ti o n  to  c e r ta i n  fe atu r e s  s u c h  a s

th e  s h ap e  o f a  b u i l d i n g  o r  th e  d e c o r ati o n  o f a wi n d o w.
( C M P -1 8 )

N O u tp ut C ab l e  to  th e  E l e c tri c  Ve h i c l e .   An  a s s e m b l y c o n s i s ti n g  o f
a l e n gth  o f fexible  E V c ab l e  an d  an  e l e c tr i c  ve h i c l e  c o n n e c to r

( s u p p l yi n g  p o we r  to  th e  e l e c tr i c  ve h i c l e ) .  ( 6 2 5 )  ( C M P - 1 2 )

N O utp u t C ab l e  to  th e  P ri m ar y P ad .   A m u l ti c o n d u c to r,  s h i e l d e d
c a b l e  as s e m b l y c o n s i s ti n g o f c o n d u c to r s  to  c ar r y th e  h i gh -
fr e q u e n c y e n e r g y an d  an y s tatu s  s i g n al s  b e twe e n  th e  c h ar g e r

p o we r  c o n ve r te r  a n d  th e  p r i m ar y p ad .  ( 6 2 5 )  ( C M P - 1 2 )

O ve rc u r re n t.   An y c u r r e n t i n  e x c e s s  o f th e  r a te d  c u r r e n t o f
e q u i p m e n t o r  th e  a m p ac i ty o f a c o n d u c to r.  I t m a y r e s u l t fr o m
o ve r l o a d ,  s h o r t c i r c u i t,  o r  g r o u n d  fau l t.  ( C M P -1 0 )

I n fo r m a ti o n a l  N o te :  A c u r r e n t i n  e x c e s s  o f r a ti n g  m a y b e  a c c o m ‐
m o d a te d  b y c e r ta i n  e q u i p m e n t a n d  c o n d u c to r s  fo r  a  g i ve n  s e t o f
c o n d i ti o n s .  T h e r e fo r e ,  th e  r u l e s  fo r  o ve r c u r r e n t p r o te c ti o n  ar e
specifc  fo r  p ar ti c u l ar  s i tu a ti o n s .

Δ O ve rc u r re n t P ro te c ti ve  D e vi c e ,  B ran c h - C i rc u i t.  ( B ran c h - C i rc ui t
O ve rc u r re n t P ro te c ti ve  D e vi c e )   A d e vi c e  c ap ab l e  o f p r o vi d i n g
p r o te c ti o n  fo r  s e r vi c e ,  fe e d e r,  a n d  b r an c h  c i r c u i ts  an d  e q u i p ‐

m e n t o ve r  th e  fu l l  r an g e  o f o ve r c u r r e n ts  b e twe e n  i ts  r ate d
c u r r e n t a n d  i ts  i n te r r u p ti n g  r ati n g .  ( C M P -1 0 )

N O ve rc u r re n t P ro te c ti ve  D e vi c e ,  C u r re n t- L i m i ti n g.  ( C u r re n t-
L i m i ti n g O ve rc ur re n t P ro te c ti ve  D e vi c e )   A d e vi c e  th at,  wh e n

i n te r r u p ti n g  c u r r e n ts  i n  i ts  c u r r e n t-l i m i ti n g  r an g e ,  r e d u c e s  th e
c u r r e n t fowing  i n  th e  fau l te d  c i r c u i t to  a m a gn i tu d e  s u b s tan ‐
ti al l y l e s s  th an  th at o b tai n ab l e  i n  th e  s a m e  c i r c u i t i f th e  d e vi c e

we r e  r e p l ac e d  wi th  a s o l i d  c o n d u c to r  h avi n g  c o m p ar a b l e  i m p e ‐
d an c e .  ( 2 4 0 )  ( C M P -1 0 )

O ve rc u r re n t P ro te c ti ve  D e vi c e ,  S up p l e m e n tar y.  ( S u p p l e m e n ‐
tar y O ve rc ur re n t P ro te c ti ve  D e vi c e )   A d e vi c e  i n te n d e d  to

p r o vi d e  l i m i te d  o ve r c u r r e n t p r o te c ti o n  fo r  specifc  ap p l i c ati o n s
an d  u ti l i z a ti o n  e q u i p m e n t s u c h  as  l u m i n ai r e s  an d  ap p l i an c e s .
T h i s  l i m i te d  p r o te c ti o n  i s  i n  a d d i ti o n  to  th e  p r o te c ti o n  p r o vi ‐

d e d  i n  th e  r e q u i r e d  b r an c h  c i r c u i t b y th e  b r a n c h -c i r c u i t o ve r ‐
c u r r e n t p r o te c ti ve  d e vi c e .  ( C M P - 1 0 )

N O ve rh e ad  G an tr y.   A s tr u c tu r e  c o n s i s ti n g  o f h o r i z o n tal  fr a m e ‐
wo r k,  s u p p o r te d  b y ve r ti c a l  c o l u m n s  s p an n i n g  ab o ve  electrifed

tr u c k p ar ki n g  s p a c e s ,  th at s u p p o r ts  e q u i p m e n t,  ap p l i an c e s ,
r ac e way,  a n d  o th e r  n e c e s s ar y c o m p o n e n ts  fo r  th e  p u r p o s e  o f
s u p p l yi n g  e l e c tr i c al ,  H VAC ,  i n te r n e t,  c o m m u n i c ati o n s ,  an d

o th e r  s e r vi c e s  to  th e  s p a c e s .  ( 6 2 6 )  ( C M P -1 2 )

O ve rl o ad .   O p e r a ti o n  o f e q u i p m e n t i n  e x c e s s  o f n o r m a l ,  fu l l -
l o ad  r ati n g ,  o r  o f a c o n d u c to r  i n  e x c e s s  o f i ts  a m p ac i ty th at,
wh e n  i t p e r s i s ts  fo r  a suffcient l e n gth  o f ti m e ,  wo u l d  c au s e

d am ag e  o r  d an g e r o u s  o ve rh e ati n g .  A fa u l t,  s u c h  a s  a  s h o r t
c i r c u i t o r  g r o u n d  fau l t,  i s  n o t an  o ve r l o a d .  ( C M P -1 0 )

N P ac k age d  T h e rap e u ti c  Tub  o r H yd ro th e rap e u ti c  Tan k E q u i p ‐
m e n t As s e m b l y.   A fa c to r y-fab r i c a te d  u n i t c o n s i s ti n g  o f wate r-

c i r c u l a ti n g,  h e ati n g ,  an d  c o n tr o l  e q u i p m e n t m o u n te d  o n  a
c o m m o n  b as e ,  i n te n d e d  to  o p e r a te  a  th e r ap e u ti c  tu b  o r  h yd r o ‐
th e r a p e u ti c  tan k.  E q u i p m e n t c an  i n c l u d e  p u m p s ,  ai r  b l o we r s ,

h e a te r s ,  l i g h ts ,  c o n tr o l s ,  s an i ti z e r  ge n e r a to r s ,  an d  s o  fo r th .
( 6 8 0 )  ( C M P -1 7 )

P an e l b o ard .   A s i n gl e  p an e l  o r  g r o u p  o f p an e l  u n i ts  d e s i gn e d
fo r  a s s e m b l y i n  th e  fo r m  o f a s i n gl e  p an e l ,  i n c l u d i n g  b u s e s  an d

a u to m a ti c  o ve r c u r r e n t d e vi c e s ,  an d  e q u i p p e d  wi th  o r  wi th o u t
s wi tc h e s  fo r  th e  c o n tr o l  o f l i g h t,  h e at,  o r  p o we r  c i r c u i ts ;
d e s i g n e d  to  b e  p l a c e d  i n  a c a b i n e t,  e n c l o s u r e ,  o r  c u to u t b o x

p l a c e d  i n  o r  a ga i n s t a  wal l ,  p ar ti ti o n ,  o r  o th e r  s u p p o r t;  an d
ac c e s s i b l e  o n l y fr o m  th e  fr o n t.  ( C M P -9 )

N P an e l b o ard ,  E n c l o s e d .  ( E n c l o s e d  P an e l b o ard )   An  as s e m b l y o f
b u s e s  an d  c o n n e c ti o n s ,  o ve r c u r r e n t d e vi c e s ,  an d  c o n tr o l  ap p a‐

r a tu s  wi th  o r  wi th o u t s wi tc h e s  o r  o th e r  e q u i p m e n t,  i n s ta l l e d  i n
a c a b i n e t,  c u to u t b o x ,  o r  e n c l o s u r e  s u i tab l e  fo r  a  p a n e l b o ar d
ap p l i c a ti o n .  ( C M P -9 )

N P ark E l e c tri c al  Wi ri n g S ys te m s .   Al l  o f th e  e l e c tr i c al  wi r i n g ,
l u m i n a i r e s ,  e q u i p m e n t,  an d  ap p u r te n a n c e s  r e l ate d  to  e l e c tr i c al

i n s ta l l ati o n s  wi th i n  a  m o b i l e  h o m e  p ar k,  i n c l u d i n g  th e  m o b i l e
h o m e  s e r vi c e  e q u i p m e n t.  ( 5 5 0 )  ( C M P -7 )
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ART I C L E  1 0 0  — D E FI N I T I O N SC H AP T E R 1

7 0 –5 2 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

N P ark Trai l e r.   A u n i t th at i s  b u i l t o n  a s i n g l e  c h as s i s  m o u n te d  o n
wh e e l s  a n d  h as  a gr o s s  tr ai l e r  a r e a n o t e x c e e d i n g  3 7  m 2

( 4 0 0  ft2 )  i n  th e  s e t- u p  m o d e .  ( 5 5 2 )  ( C M P -7 )

N P ar t- Wi n d i n g M o to rs .   A p a r t-wi n d i n g s tar t i n d u c ti o n  o r
s yn c h r o n o u s  m o to r  i s  o n e  th a t i s  ar r a n ge d  fo r  s ta r ti n g b y frst
e n e r g i z i n g  p a r t o f i ts  p r i m a r y ( ar m a tu r e )  wi n d i n g  an d ,  s u b s e ‐

q u e n tl y,  e n e r gi z i n g th e  r e m a i n d e r  o f th i s  wi n d i n g  i n  o n e  o r
m o r e  s te p s .  A s ta n d a r d  p a r t-wi n d i n g s tar t i n d u c ti o n  m o to r  i s
a r r an g e d  s o  th at o n e -h a l f o f i ts  p r i m a r y wi n d i n g c an  b e  e n e r ‐

gi z e d  i n i ti al l y,  a n d ,  s u b s e q u e n tl y,  th e  r e m a i n i n g h a l f c an  b e
e n e r g i z e d ,  b o th  h al ve s  th e n  c a r r yi n g  e q u al  c u r r e n t.  ( C M P  1 1 )

I n fo r m ati o n a l  N o te :  A h e r m e ti c  r e fr i g e r an t m o to r-c o m p r e s s o r  i s
n o t c o n s i d e r e d  a  s ta n d ar d  p ar t-wi n d i n g  s ta r t i n d u c ti o n  m o to r.

N P as s e n ge r Tran s p o r tati o n  Fac i l i ti e s .   An y ar e a  o p e n  to  th e
p u b l i c  a s s o c i a te d  wi th  p as s e n ge r  tr an s p o r tati o n  s u c h  a s  a n
ai r p o r t,  b u s  te r m i n al ,  h i gh wa y r e s t s to p  a n d  s e r vi c e  ar e a ,

m a r i n a,  s e ap o r t,  fe r r y s l i p ,  s u b way s tati o n ,  tr ai n  s tati o n ,  o r  p o r t
o f e n tr y.  ( C M P -1 8 )

N P ati e n t B e d  L o c ati o n .   T h e  l o c ati o n  o f a p a ti e n t s l e e p i n g b e d ,
o r  th e  b e d  o r  p r o c e d u r e  ta b l e  o f a C ate go r y 1  s p ac e .

[ 9 9 : 3 . 3 . 1 3 8 ]  ( C M P -1 5 )

N P ati e n t C are –Re l ate d  E l e c tri c al  E q u i p m e n t.   E l e c tr i c al  e q u i p ‐
m e n t ap p l i an c e  th at i s  i n te n d e d  to  b e  u s e d  fo r  d i ag n o s ti c ,  th e r ‐

a p e u ti c ,  o r  m o n i to r i n g p u r p o s e s  i n  a  p a ti e n t c ar e  vi c i n i ty.
[ 9 9 : 3 . 3 . 1 3 9 ]  ( 5 1 7 )  ( C M P -1 5 )

N P ati e n t C are  S p ac e  C ate go r y.   An y s p ac e  o f a  h e al th  c a r e  fac i l i ty
wh e r e i n  p a ti e n ts  ar e  i n te n d e d  to  b e  e x a m i n e d  o r  tr e a te d .
[ 9 9 : 3 . 3 . 1 4 0 ]  ( 5 1 7 )  ( C M P -1 5 )

I n fo r m a ti o n a l  N o te  N o .  1 :  T h e  h e al th  c ar e  fa c i l i ty’ s  g o ve r n i n g
b o d y d e s i g n a te s  p ati e n t c a r e  s p a c e  i n  a c c o r d a n c e  wi th  th e  typ e
o f p ati e n t c a r e  a n ti c i p a te d .

I n fo r m a ti o n a l  N o te  N o .  2 :  B u s i n e s s  offces,  c o r r i d o r s ,  l o u n g e s ,
d a y r o o m s ,  d i n i n g  r o o m s ,  o r  s i m i l a r  a r e a s  typ i c a l l y a r e  n o t c l a s s i ‐
fed  a s  p ati e n t c a r e  s p ac e s .  [ 9 9 : A. 3 . 3 . 1 4 0 ]

N Category 1  Space (Category 1 ).   S p a c e  i n  wh i c h  fa i l u r e  o f e q u i p ‐
m e n t o r  a s ys te m  i s  l i ke l y to  c au s e  m aj o r  i n j u r y o r  d e ath  o f

p ati e n ts ,  s taff,  o r  vi s i to r s .  [ 9 9 : 3 . 3 . 1 4 0 . 1 ]  ( C M P -1 5 )

I n fo r m ati o n a l  N o te :  T h e s e  s p a c e s ,  fo r m e r l y kn o wn  as  c r i ti c a l
c a r e  r o o m s ,  ar e  typ i c a l l y wh e r e  p a ti e n ts  a r e  i n te n d e d  to  b e
s u b j e c te d  to  i n va s i ve  p r o c e d u r e s  an d  c o n n e c te d  to  l i n e -
o p e r a te d ,  p a ti e n t c a r e –r e l a te d  a p p l i a n c e s .  E x a m p l e s  i n c l u d e ,
b u t a r e  n o t l i m i te d  to ,  s p e c i a l  c a r e  p a ti e n t r o o m s  u s e d  fo r  c r i ti ‐
c a l  c a r e ,  i n te n s i ve  c a r e ,  an d  s p e c i a l  c a r e  tr e a tm e n t r o o m s  s u c h
as  an g i o g r a p h y l a b o r a to r i e s ,  c a r d i ac  c a th e te r i z a ti o n  l a b o r a to r i e s ,
d e l i ve r y r o o m s ,  o p e r ati n g  r o o m s ,  p o s t- a n e s th e s i a  c a r e  u n i ts ,
tr a u m a  r o o m s ,  a n d  o th e r  s i m i l a r  r o o m s .  [ 9 9 : A. 3 . 3 . 1 4 0 . 1 ]

N Category 2 Space (Category 2).   S p a c e  i n  wh i c h  fa i l u r e  o f e q u i p ‐
m e n t o r  a s ys te m  i s  l i ke l y to  c a u s e  m i n o r  i n j u r y to  p ati e n ts ,

s taff,  o r  vi s i to r s .  [ 9 9 : 3 . 3 . 1 4 0 . 2 ]  ( C M P -1 5 )

I n fo r m ati o n a l  N o te :  T h e s e  s p a c e s  we r e  fo r m e r l y kn o wn  a s
g e n e r a l  c a r e  r o o m s .  E x a m p l e s  i n c l u d e ,  b u t a r e  n o t l i m i te d  to ,
i n p a ti e n t b e d r o o m s ,  d i a l ys i s  r o o m s ,  i n  vi tr o  fe r ti l i z a ti o n  r o o m s ,
p r o c e d u r a l  r o o m s ,  a n d  s i m i l a r  r o o m s .  [ 9 9 : A. 3 . 3 . 1 4 0 . 2 ]

N Category 3 Space (Category 3).   S p ac e  i n  wh i c h  th e  fa i l u r e  o f
e q u i p m e n t o r  a s ys te m  i s  n o t l i ke l y to  c au s e  i n j u r y to  p ati e n ts ,
s taff,  o r  vi s i to r s  b u t c an  c au s e  d i s c o m fo r t.  [ 9 9 : 3 . 3 . 1 4 0 . 3 ]  ( 5 1 7 )

( C M P -1 5 )

I n fo r m ati o n a l  N o te :  T h e s e  s p ac e s ,  fo r m e r l y kn o wn  a s  b a s i c  c a r e
r o o m s ,  a r e  typ i c a l l y wh e r e  b as i c  m e d i c a l  o r  d e n ta l  c a r e ,  tr e a t‐
m e n t,  o r  e x a m i n a ti o n s  ar e  p e r fo r m e d .  E x a m p l e s  i n c l u d e ,  b u t
ar e  n o t l i m i te d  to ,  e x a m i n a ti o n  o r  tr e a tm e n t r o o m s  i n  c l i n i c s ,
m e d i c a l  a n d  d e n tal  offces,  n u r s i n g  h o m e s ,  an d  l i m i te d  c a r e
fa c i l i ti e s .  [ 9 9 : A. 3 . 3 . 1 4 0 . 3 ]

N Category 4 Space (Category 4).   S p a c e  i n  wh i c h  fa i l u r e  o f e q u i p ‐
m e n t o r  a s ys te m  i s  n o t l i ke l y to  h ave  a p h ys i c a l  i m p a c t o n
p ati e n t c a r e .  [ 9 9 : 3 . 3 . 1 4 0 . 4 ]  ( 5 1 7 )  ( C M P -1 5 )

I n fo r m a ti o n a l  N o te :  T h e s e  s p a c e s  we r e  fo r m e r l y kn o wn  a s
s u p p o r t r o o m s .  E x a m p l e s  o f s u p p o r t s p a c e s  i n c l u d e ,  b u t a r e  n o t
l i m i te d  to ,  a n e s th e s i a  wo r k  r o o m s ,  s te r i l e  s u p p l y,  l a b o r a to r i e s ,
m o r g u e s ,  wa i ti n g  r o o m s ,  u ti l i ty r o o m s ,  a n d  l o u n g e s .
[ 9 9 : A. 3 . 3 . 1 4 0 . 4 ]

N P ati e n t C are  Vi c i n i ty.   A s p a c e ,  wi th i n  a  l o c ati o n  i n te n d e d  fo r
th e  e x am i n a ti o n  an d  tr e atm e n t o f p a ti e n ts ,  e x te n d i n g  1 . 8  m
( 6  ft)  b e yo n d  th e  n o r m al  l o c ati o n  o f th e  b e d ,  c h ai r,  tab l e ,

tr e a d m i l l ,  o r  o th e r  d e vi c e  th a t s u p p o r ts  th e  p a ti e n t d u r i n g
e x am i n ati o n  a n d  tr e a tm e n t a n d  e x te n d i n g  ve r ti c al l y to  2 . 3  m
( 7  ft 6  i n . )  ab o ve  th e  foor.  [ 9 9 : 3 . 3 . 1 4 1 ]  ( 5 1 7 )  ( C M P -1 5 )

N P ati e n t E q u i p m e n t G ro u n d i n g P o i n t.   A j ac k o r  te r m i n al  th a t
s e r ve s  as  th e  c o l l e c ti o n  p o i n t fo r  r e d u n d an t g r o u n d i n g o f e l e c ‐

tr i c  ap p l i an c e s  s e r vi n g  a p ati e n t c ar e  vi c i n i ty o r  fo r  g r o u n d i n g
o th e r  i te m s  i n  o r d e r  to  e l i m i n ate  e l e c tr o m a gn e ti c  i n te r fe r e n c e

p r o b l e m s .  [ 9 9 : 3 . 3 . 1 4 2 ]  ( 5 1 7 )  ( C M P -1 5 )

N P e r fo r m an c e  Are a.   T h e  s tag e  a n d  au d i e n c e  s e ati n g  ar e a  a s s o c i ‐
ate d  wi th  a te m p o r ar y s tag e  s tr u c tu r e ,  wh e th e r  i n d o o r s  o r

o u td o o r s ,  c o n s tr u c te d  o f s c a ffo l d i n g ,  tr u s s ,  p l a tfo r m s ,  o r  s i m i l a r
d e vi c e s ,  th at i s  u s e d  fo r  th e  p r e s e n tati o n  o f th e atr i c a l  o r  m u s i ‐

c a l  p r o d u c ti o n s  o r  fo r  p u b l i c  p r e s e n tati o n s .  ( 5 2 0 )  ( C M P -1 5 )

N P e r m an e n t Am u s e m e n t Attrac ti o n .   A r i d e  d e vi c e ,  e n te r ta i n ‐
m e n t d e vi c e ,  o r  a c o m b i n a ti o n  o f b o th  th at i s  i n s ta l l e d  s u c h
th a t p o r tab i l i ty o r  r e l o c ati o n  i s  i m p r a c ti c a b l e .  ( 5 2 2 )  ( C M P -1 5 )

N P e r m an e n tl y I n s tal l e d  D e c o rati ve  Fo u n tai n s  an d  Refection
P o o l s .   T h o s e  th a t a r e  c o n s tr u c te d  i n  th e  g r o u n d ,  o n  th e

gr o u n d ,  o r  i n  a b u i l d i n g i n  s u c h  a m an n e r  th at th e  fo u n tai n
c a n n o t b e  r e ad i l y d i s as s e m b l e d  fo r  s to r ag e ,  wh e th e r  o r  n o t

s e r ve d  b y e l e c tr i c al  c i r c u i ts  o f an y n atu r e .  T h e s e  u n i ts  ar e
p r i m a r i l y c o n s tr u c te d  fo r  th e i r  ae s th e ti c  val u e  a n d  ar e  n o t
i n te n d e d  fo r  s wi m m i n g o r  wad i n g .  ( 6 8 0 )  ( C M P -1 7 )

N P e rs o n n e l  P ro te c ti o n  S ys te m  ( as  ap p l i e d  to  E VS E ) .   A s ys te m  o f
p e r s o n n e l  p r o te c ti o n  d e vi c e s  an d  c o n s tr u c ti o n al  fe a tu r e s  th a t

wh e n  u s e d  to g e th e r  p r o vi d e  p r o te c ti o n  ag ai n s t e l e c tr i c  s h o c k
o f p e r s o n n e l .  ( 6 2 5 )  ( C M P -1 2 )

N P h as e ,  M an u fac tu re d .  ( M an u fac tu re d  P h as e )   T h e  p h as e  th at
o r i gi n ate s  a t th e  p h a s e  c o n ve r te r  a n d  i s  n o t s o l i d l y c o n n e c te d

to  e i th e r  o f th e  s i n g l e - p h as e  i n p u t c o n d u c to r s .  ( C M P -1 3 )

N P h as e  C o n ve r te r.   An  e l e c tr i c a l  d e vi c e  th a t c o n ve r ts  s i n g l e -
p h as e  p o we r  to  3 -p h as e  e l e c tr i c  p o we r.  ( C M P -1 3 )

I n fo r m a ti o n a l  N o te :  P h a s e  c o n ve r te r s  h a ve  c h a r a c te r i s ti c s  th a t
m o d i fy th e  s ta r ti n g  to r q u e  a n d  l o c ke d -r o to r  c u r r e n t o f m o to r s
s e r ve d ,  an d  c o n s i d e r ati o n  i s  r e q u i r e d  i n  s e l e c ti n g  a  p h a s e
c o n ve r te r  fo r  a  specifc  l o a d .

N P h as e  C o n ve r te r,  Ro tar y.  ( Ro tar y- P h as e  C o n ve r te r)   A d e vi c e
th a t c o n s i s ts  o f a r o tar y tr a n s fo r m e r  an d  c a p a c i to r  p an e l ( s )  th at

p e r m i ts  th e  o p e r ati o n  o f 3 -p h a s e  l o a d s  fr o m  a s i n gl e -p h a s e
s u p p l y.  ( 4 5 5 )  ( C M P -1 3 )
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –5 3

N P h as e  C o n ve r te r,  S tati c .  ( S tati c - P h as e  C o n ve r te r)   A d e vi c e
wi th o u t r o tati n g  p ar ts ,  s i z e d  fo r  a  gi ve n  3 -p h a s e  l o a d  to  p e r m i t

o p e r ati o n  fr o m  a s i n g l e -p h as e  s u p p l y.  ( 4 5 5 )  ( C M P - 1 3 )

N P h o to vo l tai c  C e l l  ( P V) .  ( S o l ar C e l l ) .   T h e  b a s i c  p h o to vo l tai c
d e vi c e  th at g e n e r ate s  d c  e l e c tr i c i ty wh e n  e x p o s e d  to  l i g h t.
( C M P -4 )

P i e r.   A s tr u c tu r e  e x te n d i n g  o ve r  th e  wate r  an d  s u p p o r te d  o n  a
fxed  fo u n d ati o n  (fxed  p i e r ) ,  o r  o n  fotation  (foating  p i e r ) ,
th a t p r o vi d e s  ac c e s s  to  th e  wa te r.  [ 3 0 3 : 3 . 3 . 1 8 ]  ( C M P -7 )

P i e r,  Fi x e d .  ( Fi x e d  P i e r)   P i e r  c o n s tr u c te d  o n  a p e r m an e n t,
fxed  fo u n d a ti o n ,  s u c h  as  o n  p i l e s ,  th at p e r m an e n tl y e s tab l i s h e s

th e  e l e vati o n  o f th e  s tr u c tu r e  d e c k wi th  r e s p e c t to  l an d .
[ 3 0 3 : 3 . 3 . 1 8 . 2 ]  ( C M P -7 )

P i e r,  Fl o ati n g.  ( Fl o ati n g P i e r)   P i e r  d e s i gn e d  wi th  i n h e r e n t
fotation  c a p ab i l i ty th at al l o ws  th e  s tr u c tu r e  to  foat o n  th e

wate r  s u r fa c e  a n d  r i s e  a n d  fa l l  wi th  wate r  l e ve l  c h an g e s .
[ 3 0 3 : 3 . 3 . 1 8 . 3 ]  ( C M P -7 )

N P i p e l i n e .   A l e n gth  o f p i p e  i n c l u d i n g  p u m p s ,  val ve s ,  fanges,
c o n tr o l  d e vi c e s ,  s tr ai n e r s ,  a n d / o r  s i m i l a r  e q u i p m e n t fo r

c o n ve yi n g fuids.  ( C M P -1 7 )

P l e n u m .   A c o m p ar tm e n t o r  c h am b e r  to  wh i c h  o n e  o r  m o r e  ai r
d u c ts  a r e  c o n n e c te d  a n d  th at fo r m s  p a r t o f th e  ai r  d i s tr i b u ti o n

s ys te m .  ( C M P -3 )

N P l e n u m  C ab l e ,  C ab l e  Ro uti n g As s e m b l i e s ,  an d  Rac e ways .  
C ab l e s ,  c ab l e  r o u ti n g  as s e m b l i e s ,  an d  r a c e ways  th at h ave

a d e q u ate  fre-resistant an d  l o w s m o ke -p r o d u c i n g  c h a r ac te r i s ti c s
an d  ar e  s u i tab l e  fo r  u s e  i n  d u c ts ,  p l e n u m s ,  a n d  o th e r  s p ac e s

u s e d  fo r  e n vi r o n m e n ta l  ai r.  ( 7 2 2 )  ( C M P -3 )

N P o i n t o f E n tran c e .   T h e  p o i n t wi th i n  a  b u i l d i n g a t wh i c h  th e
wi r e  o r  c ab l e  e m e r g e s  fr o m  an  e x te r n a l  wal l ,  fr o m  th e  r o o f,  o r

fr o m  a c o n c r e te  foor  s l ab .  ( C M P -1 6 )

N P o o l .   M a n u fac tu r e d  o r  feld-constructed  e q u i p m e n t d e s i gn e d
to  c o n ta i n  wate r  o n  a  p e r m a n e n t o r  s e m i p e r m an e n t b as i s  an d
u s e d  fo r  s wi m m i n g,  wad i n g ,  i m m e r s i o n ,  o r  th e r ap e u ti c  p u r p o ‐

s e s .  ( 6 8 0 )  ( C M P -1 7 )

N P o o l ,  I m m e rs i o n .  ( I m m e rs i o n  P o o l )   A p o o l  fo r  c e r e m o n i a l  o r
r i tu al  i m m e r s i o n  o f u s e r s ,  wh i c h  i s  d e s i gn e d  an d  i n te n d e d  to
h a ve  i ts  c o n te n ts  d r ai n e d  o r  d i s c h ar g e d .  ( 6 8 0 )  ( C M P -1 7 )

N P o o l ,  P e r m an e n tl y I n s tal l e d  S wi m m i n g,  Wad i n g,  I m m e rs i o n ,
an d  T h e rap e u ti c .  ( P e r m an e n tl y I n s tal l e d  S wi m m i n g,  Wad i n g,
I m m e rs i o n ,  an d  T h e rap e u ti c  P o o l s )   T h o s e  th at a r e  c o n s tr u c ‐

te d  o r  i n s tal l e d  i n  th e  g r o u n d  o r  p ar ti a l l y i n  th e  gr o u n d ,  an d
al l  p o o l s  i n s tal l e d  i n s i d e  o f a  b u i l d i n g,  wh e th e r  o r  n o t s e r ve d  b y
e l e c tr i c al  c i r c u i ts  o f a n y n a tu r e .  ( 6 8 0 )  ( C M P -1 7 )

N P o o l ,  S to rab l e ;  u s e d  fo r S wi m m i n g,  Wad i n g,  o r I m m e rs i o n
( S to rab l e  I m m e rs i o n  P o o l ) .  ( S to rab l e  P o o l )   P o o l s  i n s tal l e d

e n ti r e l y o n  o r  a b o ve  th e  g r o u n d  th at ar e  i n te n d e d  to  b e  s to r e d
wh e n  n o t i n  u s e  a n d  ar e  d e s i g n e d  fo r  e as e  o f r e l o c ati o n ,

r e g ar d l e s s  o f wate r  d e p th .  ( 6 8 0 )  ( C M P -1 7 )

N P o o l  C o ve r,  E l e c tri c al l y O p e rate d .  ( E l e c tri c al l y O p e rate d  P o o l
C o ve r)   M o to r-d r i ve n  e q u i p m e n t d e s i g n e d  to  c o ve r  an d
u n c o ve r  th e  wate r  s u r fa c e  o f a p o o l  b y m e an s  o f a  fexible  s h e e t

o r  r i g i d  fr a m e .  ( 6 8 0 )  ( C M P - 1 7 )

N P o o l  L i ft,  E l e c tri c al l y P o we re d .  ( E l e c tri c al l y P o we re d  P o o l
L i ft)   An  e l e c tr i c a l l y p o we r e d  l i ft th a t p r o vi d e s  a c c e s s i b i l i ty fo r

p e o p l e  wi th  d i s ab i l i ti e s  to  a n d  fr o m  a p o o l  o r  s p a .  ( 6 8 0 )
( C M P -1 7 )

N P o r tab l e .   A d e vi c e  i n te n d e d  fo r  i n d o o r  o r  o u td o o r  u s e  th at i s
d e s i g n e d  to  b e  h a n d -c ar r i e d  fr o m  l o c ati o n  to  l o c a ti o n ,  o r  e as i l y

tr a n s p o r te d  wi th o u t th e  u s e  o f o th e r  d e vi c e s  o r  e q u i p m e n t.
( 6 2 5 )  ( C M P -1 2 )

N P o r tab l e .   X -r ay e q u i p m e n t d e s i g n e d  to  b e  h an d -c ar r i e d .  ( 6 6 0 )
( C M P -1 2 )

N P o r tab l e  ( as  ap p l i e d  to  e q u i p m e n t) .   E q u i p m e n t th at i s  a c tu al l y
m o ve d  o r  c a n  e a s i l y b e  m o ve d  fr o m  o n e  p l ac e  to  an o th e r  i n

n o r m al  u s e .  ( 6 8 0 )  ( C M P -1 7 )

N P o r tab l e  P o we r D i s tri b u ti o n  U n i t.   A p o we r  d i s tr i b u ti o n  b o x
c o n tai n i n g r e c e p ta c l e s  an d  o ve r c u r r e n t d e vi c e s .  ( 5 2 0 )

( C M P -1 5 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  1 6 4 0 ,  Portable Power-
Distribution Equipment,  fo r  i n fo r m ati o n  o n  p o r ta b l e  p o we r  d i s tr i ‐
b u ti o n  u n i ts .

N P o r tab l e  S tr u c tu re s .   U n i ts  d e s i g n e d  to  b e  m o ve d  i n c l u d i n g ,
b u t n o t l i m i te d  to ,  am u s e m e n t r i d e s ,  a ttr ac ti o n s ,  c o n c e s s i o n s ,

te n ts ,  tr ai l e r s ,  tr u c ks ,  an d  s i m i l a r  u n i ts .  ( 5 2 5 )  ( C M P -1 5 )

N P o r tab l e  S u b s tati o n .   A p o r tab l e  a s s e m b l y,  u s u al l y m o u n te d  o n
a tr ai l e r,  c o n tai n i n g  p r i m a r y an d  s e c o n d ar y s wi tc h g e ar  a n d  a
tr a n s fo r m e r.  ( 5 3 0 )  ( C M P - 1 5 )

Δ P o wd e r Fi l l i n g “ q ” .   Typ e  o f p r o te c ti o n  wh e r e  e l e c tr i c al  p ar ts
c a p ab l e  o f i gn i ti n g an  e x p l o s i ve  a tm o s p h e r e  a r e  fxed  i n  p o s i ‐

ti o n  an d  c o m p l e te l y s u r r o u n d e d  b y flling  m ate r i a l  ( g l a s s  o r
q u ar tz  p o wd e r )  to  p r e ve n t th e  i g n i ti o n  o f an  e x te r n al  e x p l o s i ve

a tm o s p h e r e .  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 - 5 ,  Explosive Atmospheres
— Part 5: Equipment protection by powder flling “q”,  fo r  a d d i ti o n a l
i n fo r m a ti o n .

P o we r O u tl e t.   An  e n c l o s e d  a s s e m b l y th at m ay i n c l u d e  r e c e p ta‐
c l e s ,  c i r c u i t b r e ake r s ,  fu s e h o l d e r s ,  fu s e d  s wi tc h e s ,  b u s e s ,  an d
watt- h o u r  m e te r  m o u n ti n g m e an s ;  i n te n d e d  to  s u p p l y an d
c o n tr o l  p o we r  to  m o b i l e  h o m e s ,  r e c r e a ti o n al  ve h i c l e s ,  p ar k
tr ai l e r s ,  o r  b o a ts  o r  to  s e r ve  a s  a m e an s  fo r  d i s tr i b u ti n g  p o we r
r e q u i r e d  to  o p e r ate  m o b i l e  o r  te m p o r ar i l y i n s ta l l e d  e q u i p m e n t.
( C M P -7 )

N P o we r O u tl e t,  M ari n a.  ( M ari n a P o we r O u tl e t)   An  e n c l o s e d
as s e m b l y th at c a n  i n c l u d e  e q u i p m e n t s u c h  a s  r e c e p ta c l e s ,
c i r c u i t b r e ake r s ,  fu s e d  s wi tc h e s ,  fu s e s ,  wa tt-h o u r  m e te r s ,  p a n e l ‐

b o a r d s ,  an d  m o n i to r i n g  m e an s  identifed  fo r  m a r i n a u s e .  ( 5 5 5 )
( C M P -7 )

P o we r P ro d u c ti o n  E q ui p m e n t.   E l e c tr i c al  ge n e r a ti n g e q u i p ‐
m e n t s u p p l i e d  b y a n y s o u r c e  o th e r  th an  a u ti l i ty s e r vi c e ,  u p  to
th e  s o u r c e  s ys te m  d i s c o n n e c ti n g  m e a n s .  ( C M P - 4 )

I n fo r m a ti o n a l  N o te :  E x a m p l e s  o f p o we r  p r o d u c ti o n  e q u i p m e n t
i n c l u d e  s u c h  i te m s  as  g e n e r a to r s ,  s o l a r  p h o to vo l ta i c  s ys te m s ,  a n d
fu e l  c e l l  s ys te m s .

N P o we r S o u rc e  O utp u t C o n d u c to rs .   T h e  c o n d u c to r s  b e twe e n
p o we r  p r o d u c ti o n  e q u i p m e n t a n d  th e  s e r vi c e  o r  o th e r  p r e m i s e s
wi r i n g.  ( C M P -4 )

N P o we r S u p p l y.   A C l as s  2  p o we r  s u p p l y c o n n e c te d  b e twe e n  th e
b r a n c h - c i r c u i t p o we r  d i s tr i b u ti o n  s ys te m  a n d  th e  b u s b ar  l o w-

vo l tag e  s u s p e n d e d  c e i l i n g p o we r  d i s tr i b u ti o n  s ys te m .  ( 3 9 3 )
( C M P -1 8 )
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ART I C L E  1 0 0  — D E FI N I T I O N SC H AP T E R 1

7 0 –5 4 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

N P o we r- S u p p l y C o rd .   An  as s e m b l y c o n s i s ti n g o f a n  a ttac h m e n t
p l u g a n d  a l e n gth  o f fexible  c o r d  c o n n e c te d  to  u ti l i z a ti o n

e q u i p m e n t.  ( C M P -6 )

N P re m i s e s .   T h e  l an d  a n d  b u i l d i n gs  l o c a te d  o n  th e  u s e r ’ s  s i d e  o f
th e  p o i n t o f d e m a r c ati o n  b e twe e n  th e  c o m m u n i c a ti o n s  s e r vi c e

p r o vi d e r  an d  th e  u s e r.  ( 8 0 0 )  ( C M P -1 6 )

N P re m i s e s - P o we re d .   U s i n g  p o we r  p r o vi d e d  l o c al l y fr o m  th e
p r e m i s e s .  ( C M P -1 6 )

P re m i s e s  Wi ri n g ( S ys te m ) .   I n te r i o r  an d  e x te r i o r  wi r i n g ,  i n c l u d ‐
i n g  p o we r,  l i g h ti n g ,  c o n tr o l ,  an d  s i g n al  c i r c u i t wi r i n g to g e th e r

wi th  a l l  th e i r  a s s o c i a te d  h a r d wa r e ,  fttings,  an d  wi r i n g  d e vi c e s ,
b o th  p e r m an e n tl y a n d  te m p o r ar i l y i n s tal l e d .  T h i s  i n c l u d e s  o n e
o f th e  fo l l o wi n g:

( 1 ) Wi r i n g  fr o m  th e  s e r vi c e  p o i n t o r  p o we r  s o u r c e  to  th e
o u tl e ts

( 2 ) Wi r i n g  fr o m  a n d  i n c l u d i n g  th e  p o we r  s o u r c e  to  th e
o u tl e ts  wh e r e  th e r e  i s  n o  s e r vi c e  p o i n t

S u c h  wi r i n g d o e s  n o t i n c l u d e  wi r i n g i n te r n al  to  ap p l i an c e s ,
l u m i n ai r e s ,  m o to r s ,  c o n tr o l l e r s ,  m o to r  c o n tr o l  c e n te r s ,  an d

s i m i l a r  e q u i p m e n t.  ( C M P -1 )

I n fo r m a ti o n a l  N o te :  P o we r  s o u r c e s  i n c l u d e ,  b u t a r e  n o t l i m i te d
to ,  i n te r c o n n e c te d  o r  s ta n d -a l o n e  b a tte r i e s ,  s o l a r  p h o to vo l ta i c
s ys te m s ,  o th e r  d i s tr i b u te d  g e n e r a ti o n  s ys te m s ,  o r  g e n e r ato r s .

Δ P re s s u ri z e d .   T h e  p r o c e s s  o f s u p p l yi n g  a n  e n c l o s u r e  wi th  a
p r o te c ti ve  g as  wi th  o r  wi th o u t c o n ti n u o u s  fow a t suffcient

p r e s s u r e  to  p r e ve n t th e  e n tr an c e  o f c o m b u s ti b l e  d u s t o r  i g n i ti ‐
b l e  fbers/fyings.  ( C M P -1 4 )

Δ P re s s u ri z e d  E n c l o s u re  “ p ” .   Typ e  o f p r o te c ti o n  fo r  e l e c tr i c al
e q u i p m e n t th at u s e s  th e  te c h n i q u e  o f gu ar d i n g  ag ai n s t th e

i n g r e s s  o f th e  e x te r n al  a tm o s p h e r e ,  wh i c h  m i gh t b e  e x p l o s i ve ,
i n to  an  e n c l o s u r e  b y m ai n tai n i n g  a  p r o te c ti ve  g as  th e r e i n  a t a
p r e s s u r e  ab o ve  th at o f th e  e x te r n a l  atm o s p h e r e .  ( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L - 6 0 0 7 9 -2 ,  Explosive Atmospheres
— Part 2: Equipment protection by pressurized enclosures “p”,  fo r  a d d i ‐
ti o n a l  i n fo r m a ti o n .

N P re s s u ri z e d  Ro o m  “ p ” .   A r o o m  vo l u m e  p r o te c te d  b y p r e s s u r i ‐
z ati o n  an d  o f suffcient s i z e  to  p e r m i t th e  e n tr y o f a  p e r s o n  wh o
m i gh t o c c u p y th e  r o o m .  ( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 -1 3 ,  Explosive Atmos‐
pheres — Part 1 3: Equipment protection by pressurized room “p” and
artifcially ventilated room “v”,  fo r  i n fo r m a ti o n  o n  th e  r e q u i r e ‐

m e n ts  fo r  r o o m s  i n te n d e d  fo r  h u m a n  e n tr y wh e r e  p r e s s u r i z a ti o n
i s  u s e d  a s  a  m e a n s  o f r e d u c i n g  th e  r i s k o f e x p l o s i o n .

N P ri m ar y P ad .   A d e vi c e  e x te r n al  to  th e  E V th at tr a n s fe r s  p o we r
vi a th e  c o n tac tl e s s  c o u p l i n g as  p a r t o f a wi r e l e s s  p o we r  tr an s fe r

s ys te m .  ( 6 2 5 )  ( C M P -1 2 )

N P ri m ar y S o u rc e .   An  e l e c tr i c  u ti l i ty o r  an o th e r  s o u r c e  o f p o we r
th at ac ts  as  th e  m a i n  fo r m i n g  an d  s tab i l i z i n g  s o u r c e  i n  an  e l e c ‐

tr i c  p o we r  s ys te m .  ( C M P -4 )

P ri m e  M o ve r.   T h e  m a c h i n e  th a t s u p p l i e s  th e  m e c h a n i c al
h o r s e p o we r  to  a  ge n e r a to r.  ( C M P -1 3 )

P ro c e s s  S e al .   A s e al  b e twe e n  e l e c tr i c al  s ys te m s  an d  fammable
o r  c o m b u s ti b l e  p r o c e s s  fuids  wh e r e  a fa i l u r e  c o u l d  a l l o w th e

m i gr a ti o n  o f p r o c e s s  fuids  i n to  th e  p r e m i s e s ’  wi r i n g s ys te m .
( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  1 2 2 7 0 1 ,  Requirements for Proc‐
ess Sealing Between Electrical Systems and Flammable or Combustible

Process Fluids,  fo r  a d d i ti o n a l  i n fo r m a ti o n .

N P ro d uc ti o n  Are as .   Ar e as  wh e r e  p o r ta b l e  e l e c tr i c al  e q u i p m e n t
i s  u s e d  to  i m p l e m e n t th e  c a p tu r e  o f i m a ge s .  ( 5 3 0 )  ( C M P -1 5 )

N P ro j e c to r,  N o n p ro fe s s i o n al .  ( N o n p ro fe s s i o n al  P ro j e c to r)  
T h o s e  typ e s  o f p r o j e c to r s  th at d o  n o t c o m p l y wi th  th e  defni‐
tion  o f Professional-Type Projector.  ( 5 4 0 )  ( C M P -1 5 )

N P ro j e c to r,  P ro fe s s i o n al - Typ e .  ( P ro fe s s i o n al - Typ e  P ro j e c to r)   A
typ e  o f p r o j e c to r  u s i n g  3 5 - o r  7 0 -m m  flm  th a t h as  a m i n i m u m

wi d th  o f 3 5  m m  ( 1 3 ∕8  i n . )  a n d  h as  o n  e ac h  e d g e  2 1 2  p e r fo r a‐
ti o n s  p e r  m e te r  ( 5 . 4  p e r fo r a ti o n s  p e r  i n c h ) ,  o r  a typ e  u s i n g

c a r b o n  a r c ,  x e n o n ,  o r o th e r  l i g h t s o u r c e  e q u i p m e n t th at d e ve l ‐
o p s  h a z a r d o u s  ga s e s ,  d u s t,  o r  r a d i ati o n .  ( 5 4 0 )  ( C M P -1 5 )

N P ro s c e n i u m .   T h e  wal l  a n d  a r c h  th a t s e p ar a te s  th e  s tag e  fr o m
th e  au d i to r i u m  ( i . e . ,  h o u s e ) .  ( 5 2 0 )  ( C M P -1 5 )

Δ P ro te c ti o n  b y E n c l o s ure  “ t” .   Typ e  o f p r o te c ti o n  fo r  e x p l o s i ve
d u s t a tm o s p h e r e s  wh e r e  e l e c tr i c al  e q u i p m e n t i s  p r o vi d e d  wi th

a n  e n c l o s u r e  p r o vi d i n g d u s t i n gr e s s  p r o te c ti o n  an d  a m e an s  to
l i m i t s u r fac e  te m p e r atu r e s .  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 -3 1 ,  Explosive Atmos‐
pheres — Part 31 : Equipment Dust Ignition Protection by Enclosure “t”,
fo r  a d d i ti o n a l  i n fo r m a ti o n .

N P s yc h i atri c  H o s p i tal .   A b u i l d i n g u s e d  e x c l u s i ve l y fo r  th e  p s yc h i ‐
a tr i c  c a r e ,  o n  a 2 4 -h o u r  b a s i s ,  o f fo u r  o r  m o r e  i n p ati e n ts .  ( 5 1 7 )

( C M P -1 5 )

Δ P u rge d  an d  P re s s uri z e d .   T h e  p r o c e s s  o f ( 1 )  p u r g i n g ,  s u p p l yi n g
an  e n c l o s u r e  wi th  a p r o te c ti ve  ga s  at a suffcient fow a n d  p o s i ‐
ti ve  p r e s s u r e  to  r e d u c e  th e  c o n c e n tr ati o n  o f a n y fammable  g as

o r  vap o r  i n i ti al l y p r e s e n t to  an  ac c e p tab l e  l e ve l ;  an d  ( 2 )  p r e s ‐
s u r i z ati o n ,  s u p p l yi n g an  e n c l o s u r e  wi th  a p r o te c ti ve  g as  wi th  o r

wi th o u t c o n ti n u o u s  fow a t suffcient p r e s s u r e  to  p r e ve n t th e
e n tr an c e  o f a  fammable  g as  o r  va p o r,  a  c o m b u s ti b l e  d u s t,  o r  an

i g n i ti b l e  fber.  ( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  N F PA 4 9 6 ,  Standard for Purged and Pres‐
surized Enclosures for Electrical Equipment,  fo r  a d d i ti o n a l  i n fo r m a ‐

ti o n .

N P u rp o s e - B u i l t.   A c u s to m  l u m i n ai r e ,  a p i e c e  o f l i g h ti n g  e q u i p ‐
m e n t,  o r  an  e ffe c t th at i s  c o n s tr u c te d  fo r  a specifc  p u r p o s e  an d
i s  n o t s e r i al l y m a n u fac tu r e d  o r  a va i l ab l e  fo r  g e n e r al  s al e .  ( 5 3 0 )

( C M P -1 5 )

N P V D C  C i rc u i t ( P V S ys te m  D C  C i rc ui t) .   An y d c  c o n d u c to r  i n
P V s o u r c e  c i r c u i ts ,  P V s tr i n g c i r c u i ts ,  an d  P V d c -to -d c  c o n ve r te r

c i r c u i ts .  ( 6 9 0 )  ( C M P -4 )

N PV DC Circuit,  Source.  (PV Source Circuit)  T h e  P V d c  c i r c u i t
c o n d u c to r s  b e twe e n  m o d u l e s  i n  a  P V s tr i n g  c i r c u i t,  an d  fr o m

P V s tr i n g  c i r c u i ts  o r  d c  c o m b i n e r s ,  to  d c  c o m b i n e r s ,  e l e c tr o n i c
p o we r  c o n ve r te r s ,  o r  a  d c  P V s ys te m  d i s c o n n e c ti n g m e an s .
( 6 9 0 )  ( C M P -4 )

N PV DC Circuit,  String.  (PV String Circuit)  T h e  P V s o u r c e  c i r c u i t
c o n d u c to r s  o f o n e  o r  m o r e  s e r i e s - c o n n e c te d  P V m o d u l e s .  ( 6 9 0 )
( C M P -4 )

N P V M o d u l e  ( M o d u l e ) .   A c o m p l e te ,  e n vi r o n m e n ta l l y p r o te c te d
u n i t c o n s i s ti n g o f s o l ar  c e l l s  an d  o th e r  c o m p o n e n ts  d e s i gn e d  to

p r o d u c e  d c  p o we r.  ( C M P - 4 )
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P V ( P h o to vo l tai c )  S ys te m  ( P V S ys te m )  ( P h o to vo l tai c  S ys te m ) .  
T h e  to tal  c o m p o n e n ts ,  c i r c u i ts ,  an d  e q u i p m e n t u p  to  an d

i n c l u d i n g  th e  P V s ys te m  d i s c o n n e c ti n g  m e a n s  th at,  i n  c o m b i n a‐
ti o n ,  c o n ve r t s o l a r  e n e r gy i n to  e l e c tr i c  e n e r g y.  ( C M P -4 )

Qualifed  P e rs o n .   O n e  wh o  h as  s ki l l s  an d  kn o wl e d ge  r e l ate d  to
th e  c o n s tr u c ti o n  an d  o p e r ati o n  o f th e  e l e c tr i c a l  e q u i p m e n t an d
i n s ta l l ati o n s  an d  h a s  r e c e i ve d  s afe ty tr a i n i n g to  r e c o g n i z e  an d

a vo i d  th e  h a z a r d s  i n vo l ve d .  ( C M P -1 )

I n fo r m ati o n a l  N o te :  S e e  N F PA 70E- 2 0 2 1 ,  Standard for Electrical
Safety in the Workplace,  fo r  e l e c tr i c a l  s a fe ty tr a i n i n g  r e q u i r e m e n ts .

Δ Rac e way.   An  e n c l o s e d  c h an n e l  d e s i g n e d  e x p r e s s l y fo r  h o l d i n g
wi r e s ,  c a b l e s ,  o r  b u s b a r s ,  wi th  a d d i ti o n al  fu n c ti o n s  as  p e r m i tte d

i n  th i s  Code.  ( C M P -8 )

N Rac e way C e l l .   A s i n g l e  e n c l o s e d  tu b u l a r  s p ac e  i n  a  c e l l u l a r
m e tal  o r  c o n c r e te  foor  m e m b e r,  th e  a x i s  o f th e  c e l l  b e i n g
p ar a l l e l  to  th e  a x i s  o f th e  foor  m e m b e r.  ( C M P -8 )

N Rac e way,  C e l l u l ar M e tal  Fl o o r.  ( C e l l u l ar M e tal  Fl o o r Rac e way)  
T h e  h o l l o w s p ac e s  o f c e l l u l ar  m e ta l  foors,  to ge th e r  wi th  s u i ta‐

b l e  fttings,  th at m ay b e  ap p r o ve d  as  e n c l o s e d  c h an n e l  fo r  e l e c ‐
tr i c a l  c o n d u c to r s .  ( C M P -8 )

Rac e way,  C o m m u n i c ati o n s .  ( C o m m u n i c ati o n s  Rac e way)   An
e n c l o s e d  c h an n e l  o f n o n m e tal l i c  m ate r i a l s  d e s i gn e d  e x p r e s s l y

fo r  h o l d i n g  c o m m u n i c a ti o n s  wi r e s  an d  c ab l e s ;  o p ti c a l  fber
c a b l e s ;  d a ta  c ab l e s  a s s o c i a te d  wi th  i n fo r m a ti o n  te c h n o l o g y an d

c o m m u n i c a ti o n s  e q u i p m e n t;  C l a s s  2 ,  C l as s  3 ,  an d  Typ e  P LT C
c a b l e s ;  a n d  p o we r-l i m i te d  fre  a l a r m  c a b l e s  i n  p l e n u m ,  r i s e r,
a n d  g e n e r al - p u r p o s e  a p p l i c ati o n s .  ( C M P -1 6 )

N Rac e way,  S tr u t- Typ e  C h an n e l .  ( S tr u t- Typ e  C h an n e l  Rac e way)   A
m e tal  r a c e way th at i s  i n te n d e d  to  b e  m o u n te d  to  th e  s u r fa c e  o f

o r  s u s p e n d e d  fr o m  a  s tr u c tu r e ,  wi th  as s o c i ate d  ac c e s s o r i e s  fo r
th e  i n s tal l ati o n  o f e l e c tr i c a l  c o n d u c to r s  an d  c a b l e s .  ( C M P -8 )

N Rac e way,  S u r fac e  M e tal .  ( S u r fac e  M e tal  Rac e way)   A m e tal
r ac e way th at i s  i n te n d e d  to  b e  m o u n te d  to  th e  s u r fa c e  o f a

s tr u c tu r e ,  wi th  a s s o c i a te d  c o u p l i n g s ,  c o n n e c to r s ,  b o x e s ,  an d
fttings  fo r  th e  i n s tal l ati o n  o f e l e c tr i c a l  c o n d u c to r s .  ( C M P -8 )

N Rac e way,  S u r fac e  N o n m e tal l i c .  ( S u r fac e  N o n m e tal l i c  Rac e way)  
A n o n m e tal l i c  r a c e way th at i s  i n te n d e d  to  b e  m o u n te d  to  th e
s u r fac e  o f a  s tr u c tu r e ,  wi th  a s s o c i a te d  c o u p l i n g s ,  c o n n e c to r s ,

b o x e s ,  an d  fttings  fo r  th e  i n s tal l ati o n  o f e l e c tr i c a l  c o n d u c to r s .
( C M P -8 )

N Rac e way,  Underfoor.  (Underfoor Rac e way)   A r ac e wa y an d
as s o c i ate d  c o m p o n e n ts  d e s i g n e d  an d  i n te n d e d  fo r  i n s ta l l a ti o n

b e n e a th  o r  fush  wi th  th e  s u r fac e  o f a foor  fo r  th e  i n s tal l a ti o n
o f c ab l e s  an d  e l e c tr i c a l  c o n d u c to r s .  ( C M P - 8 )

N Rai l .   T h e  s tr u c tu r a l  s u p p o r t fo r  th e  s u s p e n d e d  c e i l i n g  s ys te m
typ i c a l l y fo r m i n g  th e  c e i l i n g  g r i d  s u p p o r ti n g  th e  c e i l i n g ti l e

a n d  l i s te d  u ti l i z a ti o n  e q u i p m e n t,  s u c h  as  s e n s o r s ,  ac tu ato r s ,
A/ V d e vi c e s ,  an d  l o w-vo l tag e  l u m i n a i r e s  a n d  s i m i l ar  e l e c tr i c al
e q u i p m e n t.  ( 3 9 3 )  ( C M P -1 8 )

Rai n p ro o f.   C o n s tr u c te d ,  p r o te c te d ,  o r  tr e a te d  s o  as  to  p r e ve n t
r a i n  fr o m  i n te r fe r i n g wi th  th e  s u c c e s s fu l  o p e r ati o n  o f th e  ap p a‐

r atu s  u n d e r  specifed  te s t c o n d i ti o n s .  ( C M P -1 )

Rai n ti gh t.   C o n s tr u c te d  o r  p r o te c te d  s o  th at e x p o s u r e  to  a b e a t‐
i n g  r ai n  wi l l  n o t r e s u l t i n  th e  e n tr a n c e  o f wate r  u n d e r  specifed

te s t c o n d i ti o n s .  ( C M P -1 )

N Rate d - L o ad  C u r re n t ( RL C ) .   T h e  c u r r e n t o f a h e r m e ti c  r e fr i g‐
e r a n t m o to r-c o m p r e s s o r  r e s u l ti n g wh e n  i t i s  o p e r ate d  at th e

r ate d  l o ad ,  r a te d  vo l tag e ,  a n d  r ate d  fr e q u e n c y o f th e  e q u i p ‐
m e n t i t s e r ve s .  ( 4 4 0 )  ( C M P -1 1 )

N Rate d  O u tp u t P o we r.   T h e  amplifer  m an u fa c tu r e r ’ s  s ta te d  o r
m a r ke d  o u tp u t p o we r  c a p ab i l i ty i n to  i ts  r ate d  l o ad .  ( 6 4 0 )

( C M P -1 2 )

N Rate d  P o we r.   T h e  o u tp u t p o we r  o f a  wi n d  tu r b i n e  a t i ts  r a te d
wi n d  s p e e d .  ( 6 9 4 )  ( C M P -4 )

I n fo r m ati o n a l  N o te :  S e e  I E C  6 1 4 0 0 -1 2 - 1 ,  Power Performance Meas‐
urements of Electricity Producing Wind Turbines,  fo r  th e  m e th o d  fo r

m e a s u r i n g  wi n d  tu r b i n e  p o we r  o u tp u t.

Re c e p tac l e .   A c o n tac t d e vi c e  i n s ta l l e d  a t th e  o u tl e t fo r  th e
c o n n e c ti o n  o f an  a ttac h m e n t p l u g ,  o r  fo r  th e  d i r e c t c o n n e c ti o n
o f e l e c tr i c al  u ti l i z ati o n  e q u i p m e n t d e s i g n e d  to  m a te  wi th  th e
c o r r e s p o n d i n g  c o n tac t d e vi c e .  A s i n g l e  r e c e p tac l e  i s  a s i n gl e
c o n tac t d e vi c e  wi th  n o  o th e r  c o n tac t d e vi c e  o n  th e  s am e  yo ke
o r  s tr ap .  A m u l ti p l e  r e c e p tac l e  i s  two  o r  m o r e  c o n ta c t d e vi c e s
o n  th e  s a m e  yo ke  o r  s tr a p .  ( C M P -1 8 )

I n fo r m ati o n a l  N o te :  A d u p l e x  r e c e p ta c l e  i s  a n  e x a m p l e  o f a
m u l ti p l e  r e c e p ta c l e  th a t h a s  two  r e c e p ta c l e s  o n  th e  s a m e  yo k e  o r
s tr a p .

N Re c e p tac l e ,  We i gh t- S u p p o r ti n g C e i l i n g ( WS C R) .  ( We i gh t-
S up p o r ti n g C e i l i n g Re c e p tac l e )   A c o n tac t d e vi c e  i n s ta l l e d  at an
o u tl e t b o x  fo r  th e  c o n n e c ti o n  a n d  s u p p o r t o f l u m i n a r i e s  o r

c e i l i n g-s u s p e n d e d  ( p a d d l e )  fa n s  u s i n g  a we i gh t-s u p p o r ti n g
a ttac h m e n t ftting  ( WS AF ) .  ( C M P - 1 8 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / N E M A WD  6 ,  American National
Standard for Wiring Devices — Dimensional Specifcations,  fo r  th e
s ta n d a r d  confguration  o f we i g h t-s u p p o r ti n g  c e i l i n g  r e c e p ta c l e s
an d  r e l ate d  we i g h t-s u p p o r ti n g  a ttac h m e n t fttings.

Re c e p tac l e  O u tl e t.   An  o u tl e t wh e r e  o n e  o r  m o r e  r e c e p ta c l e s
ar e  i n s ta l l e d .  ( C M P -1 8 )

Re c o n d i ti o n e d .   E l e c tr o m e c h a n i c al  s ys te m s ,  e q u i p m e n t,  ap p a‐
r atu s ,  o r  c o m p o n e n ts  th at ar e  r e s to r e d  to  o p e r a ti n g c o n d i ti o n s .
T h i s  p r o c e s s  d i ffe r s  fr o m  n o r m a l  s e r vi c i n g o f e q u i p m e n t th at
re m a i n s  wi th i n  a fa c i l i ty,  o r  r e p l a c e m e n t o f l i s te d  e q u i p m e n t o n
a o n e -to -o n e  b as i s .  ( C M P -1 )

I n fo r m a ti o n a l  N o te :  T h e  te r m  reconditioned i s  fr e q u e n tl y r e fe r r e d
to  a s  rebuilt,  refurbished,  o r  remanufactured.

N Re c re ati o n al  Ve h i c l e  ( RV)  ( C am p i n g Trai l e r)  ( M o to r H o m e )
( Trave l  Trai l e r)  ( Tr uc k  C am p e r) .   A ve h i c l e  o r  s l i d e -i n  c am p e r

th at i s  p r i m a r i l y d e s i g n e d  a s  te m p o r a r y l i vi n g  q u ar te r s  fo r
r e c r e a ti o n al ,  c a m p i n g ,  o r  s e a s o n a l  u s e ;  h as  i ts  o wn  m o ti ve
p o we r  o r  i s  m o u n te d  o n  o r  to we d  b y a n o th e r  ve h i c l e ;  i s  r e gu l a‐

te d  b y th e  N ati o n al  H i gh way Traffc  S afe ty Ad m i n i s tr a ti o n  as  a
ve h i c l e  o r  ve h i c l e  e q u i p m e n t;  d o e s  n o t r e q u i r e  a s p e c i al  h i gh ‐
way u s e  p e r m i t fo r  o p e r ati o n  o n  th e  h i g h wa ys ;  an d  c an  b e  e as i l y
tr a n s p o r te d  an d  s e t u p  o n  a  d a i l y b as i s  b y an  i n d i vi d u al .

[ 1 1 9 2 : 3 . 3 . 5 2 ]  ( 5 5 1 )  ( C M P -7 )

I n fo r m ati o n a l  N o te :  S e e  N F PA 1 1 9 2 ,  Standard on Recreational
Vehicles,  I n fo r m a ti ve  An n e x  A,  fo r  p r o d u c t typ e s  a n d  defnitions

fo r  m o to r  h o m e s  a n d  to wa b l e  r e c r e a ti o n a l  ve h i c l e s .

N Re c re ati o n al  Ve h i c l e  P ark .   An y p a r c e l  o r  tr ac t o f l a n d  u n d e r
th e  c o n tr o l  o f a n y p e r s o n ,  o r g an i z ati o n ,  o r  g o ve r n m e n ta l  e n ti ty
wh e r e i n  two  o r  m o r e  r e c r e ati o n al  ve h i c l e ,  r e c r e ati o n al  p a r k

tr a i l e r,  an d / o r  o th e r  c am p i n g s i te s  ar e  o ffe r e d  fo r  u s e  b y th e
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ART I C L E  1 0 0  — D E FI N I T I O N SC H AP T E R 1

7 0 –5 6 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

p u b l i c  o r  m e m b e r s  o f a n  o r g an i z a ti o n  fo r  o ve r n i g h t s tays .  ( 5 5 1 )
( C M P -7 )

N Re c re ati o n al  Ve h i c l e  S i te .   A specifc  a r e a wi th i n  a r e c r e ati o n al
ve h i c l e  p ar k o r  c a m p g r o u n d  th at i s  s e t as i d e  fo r  u s e  b y a c am p ‐
i n g u n i t.  ( 5 5 1 )  ( C M P -7 )

N Re c re ati o n al  Ve h i c l e  S i te  S up p l y E q u i p m e n t.   A p o we r  o u tl e t
as s e m b l y l o c ate d  n e ar  th e  p o i n t o f e n tr an c e  o f s u p p l y c o n d u c ‐
to r s  to  a r e c r e a ti o n al  ve h i c l e  s i te  a n d  i n te n d e d  to  c o n s ti tu te  th e
d i s c o n n e c ti n g  m e an s  fo r  c o n n e c te d  r e c r e ati o n al  ve h i c l e s .
( 5 5 1 )  ( C M P -7 )

N Re c re ati o n al  Ve h i c l e  S tan d .   T h at ar e a o f a r e c r e ati o n al  ve h i c l e
s i te  i n te n d e d  fo r  th e  p l a c e m e n t o f a r e c r e ati o n a l  ve h i c l e .  ( 5 5 1 )
( C M P -7 )

N Re fe re n c e  G ro u n d i n g P o i n t.   T h e  gr o u n d  b u s  o f th e  p a n e l ‐
b o a r d  o r  i s o l ate d  p o we r  s ys te m  p a n e l  s u p p l yi n g  th e  p ati e n t
c a r e  r o o m .  [ 9 9 : 3 . 3 . 1 5 8 ]  ( 5 1 7 )  ( C M P - 1 5 )

N Re l ati ve  An al ge s i a.   A s tate  o f s e d ati o n  an d  p ar ti a l  b l o c k o f p ai n
p e r c e p ti o n  p r o d u c e d  i n  a  p a ti e n t b y th e  i n h a l a ti o n  o f c o n c e n ‐
tr ati o n s  o f n i tr o u s  o x i d e  insuffcient to  p r o d u c e  l o s s  o f
c o n s c i o u s n e s s  ( c o n s c i o u s  s e d a ti o n ) .  ( 5 1 7 )  ( C M P -1 5 )

N Re l ay,  Au to m ati c  L o ad  C o n tro l .  ( Au to m ati c  L o ad  C o n tro l
Re l ay)   An  e m e r ge n c y l i gh ti n g  c o n tr o l  d e vi c e  u s e d  to  s e t
n o r m al l y d i m m e d  o r  n o r m a l l y-o ff s wi tc h e d  e m e r g e n c y l i g h ti n g
e q u i p m e n t to  fu l l  p o we r  i l l u m i n ati o n  l e ve l s  i n  th e  e ve n t o f a
l o s s  o f th e  n o r m al  s u p p l y b y b yp a s s i n g th e  d i m m i n g/ s wi tc h i n g
c o n tr o l s ,  a n d  to  r e tu r n  th e  e m e r ge n c y l i gh ti n g  e q u i p m e n t to
n o r m a l  s ta tu s  wh e n  th e  d e vi c e  s e n s e s  th e  n o r m al  s u p p l y h a s
b e e n  r e s to r e d .  ( 7 0 0 )  ( C M P -1 3 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  9 2 4 ,  Emergency Lighting and
Power Equipment,  fo r  th e  r e q u i r e m e n ts  c o ve r i n g  a u to m a ti c  l o a d
c o n tr o l  r e l a ys .

Re m o te - C o n tro l  C i rc ui t.   An y e l e c tr i c al  c i r c u i t th a t c o n tr o l s  a n y
o th e r  c i r c u i t th r o u gh  a  r e l ay o r  a n  e q u i val e n t d e vi c e .  ( C M P -3 )

N Re m o te  D i s c o n n e c t C o n tro l .   An  e l e c tr i c  d e vi c e  an d  c i r c u i t th a t
c o n tr o l s  a d i s c o n n e c ti n g  m e a n s  th r o u g h  a r e l a y o r  e q u i va l e n t
d e vi c e .  ( 6 4 5 )  ( C M P -1 2 )

N Re s i s tan c e  H e ati n g E l e m e n t.   A specifc  s e p a r ate  e l e m e n t to
ge n e r ate  h e a t th a t i s  s tan d - al o n e ,  e x te r n al l y atta c h e d  to ,
e m b e d d e d  i n ,  i n te gr a te d  wi th ,  o r  i n te r n al  to  th e  o b j e c t to  b e
h e ate d .  ( C M P -1 7 )

I n fo r m ati o n a l  N o te :  Tu b u l a r  h e a te r s ,  s tr i p  h e a te r s ,  h e ati n g
c a b l e ,  h e a ti n g  ta p e ,  h e a ti n g  b l a n ke ts ,  i m m e r s i o n  h e a te r s ,  a n d
h e ati n g  p a n e l s  a r e  e x a m p l e s  o f r e s i s ta n c e  h e a te r s .

N Re s tri c te d  I n d u s tri al  E s tab l i s h m e n t [ as  ap p l i e d  to  h az ard o us
(classifed)  l o c ati o n s ] .   E s tab l i s h m e n t wi th  r e s tr i c te d  p u b l i c

a c c e s s ,  wh e r e  th e  c o n d i ti o n s  o f m ai n te n an c e  a n d  s u p e r vi s i o n
e n s u r e  th at o n l y qualifed  p e r s o n s  s e r vi c e  th e  i n s ta l l a ti o n .

( C M P -1 4 )

Δ Retroft Ki t.   A c o m p l e te  s u b as s e m b l y o f p ar ts  an d  d e vi c e s  fo r
feld  c o n ve r s i o n  o f u ti l i z ati o n  e q u i p m e n t.  ( C M P - 1 8 )

N Retroft Ki t,  G e n e ral  U s e .  ( G e n e ral  U s e  Retroft Ki t)   A ki t
c o n s i s ti n g  o f p r i m ar y p ar ts ,  wh i c h  d o e s  n o t i n c l u d e  a l l  th e  p ar ts

fo r  a c o m p l e te  s u b as s e m b l y b u t i n c l u d e s  a  l i s t o f r e q u i r e d  p ar ts
a n d  i n s tal l ati o n  i n s tr u c ti o n s  to  c o m p l e te  th e  s u b as s e m b l y i n
th e  feld.  ( 6 0 0 )  ( C M P -1 8 )

N Retroft Ki t,  S i gn  Specifc.  ( S i gn  Specifc  Retroft Ki t)   A ki t
c o n s i s ti n g  o f th e  n e c e s s a r y p a r ts  an d  h ar d war e  to  a l l o w fo r  feld

i n s ta l l ati o n  i n  a h o s t s i gn ,  b as e d  o n  th e  i n c l u d e d  i n s ta l l a ti o n
i n s tr u c ti o n s .  ( 6 0 0 )  ( C M P -1 8 )

N Re ve rs e  P o l ari ty P ro te c ti o n  ( B ac k fe e d  P ro te c ti o n ) .   A s ys te m
th at p r e ve n ts  two  i n te r c o n n e c te d  p o we r  s u p p l i e s ,  c o n n e c te d

p o s i ti ve  to  n e ga ti ve ,  fr o m  p a s s i n g c u r r e n t fr o m  o n e  p o we r
s o u r c e  i n to  a s e c o n d  p o we r  s o u r c e .  ( 3 9 3 )  ( C M P -1 8 )

N Ri d e  D e vi c e .   A d e vi c e  o r  c o m b i n ati o n  o f d e vi c e s  th a t c a r r y,
c o n ve y,  o r  d i r e c t a p e r s o n ( s )  o ve r  o r  th r o u g h  a  fxed  o r  r e s tr i c ‐

te d  c o u r s e  wi th i n  a defned  ar e a  fo r  th e  p r i m a r y p u r p o s e  o f
am u s e m e n t o r  e n te r tai n m e n t.  ( 5 2 2 )  ( C M P -1 5 )

N Ri s e r C ab l e ,  C ab l e  Ro u ti n g As s e m b l i e s ,  an d  Rac e ways .   C a b l e s ,
c a b l e  r o u ti n g  as s e m b l i e s ,  a n d  r a c e ways  th a t h a ve  fre-resistant

c h a r ac te r i s ti c s  c ap ab l e  o f p r e ve n ti n g th e  c ar r yi n g o f fre  fr o m
foor  to  foor  a n d  ar e  s u i ta b l e  fo r  u s e  i n  a ve r ti c a l  r u n  i n  a s h aft
o r  fr o m  foor  to  foor.  ( 7 2 2 )  ( C M P - 3 )

N S afe  Z o n e .   L o w p r o b ab i l i ty o f d a m ag e  o th e r  th an  a  s l i g h t s we l ‐
l i n g  o f th e  c ap ac i to r  c as e ,  a s  identifed  b y th e  c a s e  r u p tu r e
c u r ve  o f th e  c ap ac i to r.  ( 4 6 0 )  ( C M P -1 1 )

N S afe ty C i rc u i t.   T h e  p a r t o f a c o n tr o l  s ys te m  c o n tai n i n g o n e  o r
m o r e  d e vi c e s  th at p e r fo r m  a s afe ty-r e l ate d  fu n c ti o n .  [ 7 9 : 3 . 3 . 9 5 ]

( C M P -1 2 )

I n fo r m a ti o n a l  N o te :  S e e  N F PA 7 9 -2 0 2 1 ,  Electrical Standard for
Industrial Machinery.  Safety-related control system a n d  safety interlock
circuit a r e  c o m m o n  te r m s  th a t c a n  b e  u s e d  to  r e fe r  to  th e  s a fe ty
c i r c u i t i n  o th e r  s ta n d ar d s .  T h e  s a fe ty c i r c u i t c an  i n c l u d e  h a r d -
wi r e d ,  c o m m u n i c a ti o n ,  a n d  s o ftwa r e -r e l a te d  c o m p o n e n ts .

S e al ab l e  E q u i p m e n t.   E q u i p m e n t e n c l o s e d  i n  a c as e  o r  c a b i n e t
th a t i s  p r o vi d e d  wi th  a m e a n s  o f s e a l i n g  o r  l o c ki n g  s o  th at l i ve
p ar ts  c an n o t b e  m ad e  ac c e s s i b l e  wi th o u t o p e n i n g th e  e n c l o ‐

s u r e .  ( C M P -1 )

I n fo r m ati o n a l  N o te :  T h e  e q u i p m e n t m ay o r  m a y n o t b e  o p e r a ‐
b l e  wi th o u t o p e n i n g  th e  e n c l o s u r e .

N S e al e d  [ as  ap p l i e d  to  h az ard o u s  (classifed)  l o c ati o n s ] .  
C o n s tr u c te d  s u c h  th at e q u i p m e n t i s  s e al e d  e ffe c ti ve l y a ga i n s t
e n tr y o f an  e x te r n al  a tm o s p h e r e  a n d  i s  n o t o p e n e d  d u r i n g

n o r m a l  o p e r ati o n  o r  fo r  an y m a i n te n an c e  ac ti vi ti e s .  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  1 2 1 2 0 1 ,  Nonincendive Electri‐
cal Equipment for Use in Class I and II,  Division 2 and Class III,  Divi‐
sions 1  and 2 Hazardous (Classifed) Locations,  fo r  a d d i ti o n a l

i n fo r m a ti o n .

Δ S e al e d ,  H e r m e ti c al l y.  ( H e r m e ti c al l y S e al e d )   S e a l e d  ag ai n s t th e
e n tr an c e  o f an  e x te r n al  atm o s p h e r e ,  s u c h  th at th e  s e al  i s  m ad e
b y fu s i o n  o f m e ta l  to  m e tal ,  c e r am i c  to  m e tal ,  o r  g l a s s  to  m e tal .

( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  1 2 1 2 0 1 ,  Nonincendive Electri‐
cal Equipment for Use in Class I and II,  Division 2 and Class III,  Divi‐
sions 1  and 2 Hazardous (Classifed) Locations,  fo r  a d d i ti o n a l

i n fo r m ati o n .

N S e c ti o n  S i gn .   A s i gn  o r  o u tl i n e  l i g h ti n g s ys te m ,  s h i p p e d  a s
s u b as s e m b l i e s ,  th at r e q u i r e s  feld-installed  wi r i n g  b e twe e n  th e
s u b as s e m b l i e s  to  c o m p l e te  th e  o ve r al l  s i g n .  T h e  s u b a s s e m b l i e s

a r e  e i th e r  p h ys i c al l y j o i n e d  to  fo r m  a s i n g l e  s i g n  u n i t o r  ar e
i n s ta l l e d  a s  s e p ar ate  r e m o te  p ar ts  o f a n  o ve r a l l  s i gn .  ( 6 0 0 )
( C M P -1 8 )
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ART I C L E  1 0 0  — D E F I N I T I O N S C H AP T E R 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –5 7

N S e l e c te d  Re c e p tac l e s .   A m i n i m al  n u m b e r  o f r e c e p tac l e s  s e l e c ‐
te d  b y th e  h e al th  c ar e  fac i l i ty’ s  g o ve r n i n g  b o d y as  n e c e s s a r y to

p r o vi d e  e s s e n ti al  p ati e n t c a r e  a n d  fac i l i ty s e r vi c e s  d u r i n g  l o s s  o f
n o r m al  p o we r.  [ 9 9 : 3 . 3 . 1 6 4 ]  ( 5 1 7 )  ( C M P - 1 5 )

N S e l f- C o n tai n e d  T h e rap e u ti c  Tu b s  o r H yd ro th e rap e u ti c  Tan ks .  
A fac to r y-fa b r i c ate d  u n i t c o n s i s ti n g  o f a th e r ap e u ti c  tu b  o r

h yd r o th e r ap e u ti c  ta n k wi th  a l l  wate r- c i r c u l a ti n g,  h e ati n g ,  an d
c o n tr o l  e q u i p m e n t i n te g r al  to  th e  u n i t.  E q u i p m e n t m ay

i n c l u d e  p u m p s ,  ai r  b l o we r s ,  h e ate r s ,  l i gh t c o n tr o l s ,  s an i ti z e r
ge n e r a to r s ,  a n d  s o  fo r th .  ( 6 8 0 )  ( C M P - 1 7 )

N S e p arab l e  P o we r S u p p l y C ab l e  As s e m b l y.   A fexible  c o r d  o r
c a b l e ,  i n c l u d i n g u n gr o u n d e d ,  g r o u n d e d ,  a n d  e q u i p m e n t

g r o u n d i n g  c o n d u c to r s ,  p r o vi d e d  wi th  a  c o r d  c o n n e c to r,  an
atta c h m e n t p l u g ,  a n d  a l l  o th e r  fttings,  gr o m m e ts ,  o r  d e vi c e s
i n s ta l l e d  fo r  th e  p u r p o s e  o f d e l i ve r i n g  e n e r g y fr o m  th e  s o u r c e

o f e l e c tr i c al  s u p p l y to  th e  tr u c k o r  tr an s p o r t r e fr i g e r ate d  u n i t
( T RU )  fanged  s u r fac e  i n l e t.  ( 6 2 6 )  ( C M P - 1 2 )

S e p arate l y D e ri ve d  S ys te m .   An  e l e c tr i c al  p o we r  s u p p l y o u tp u t,
o th e r  th an  a  s e r vi c e ,  h a vi n g n o  d i r e c t c o n n e c ti o n ( s )  to  c i r c u i t

c o n d u c to r s  o f a n y o th e r  e l e c tr i c a l  s o u r c e  o th e r  th an  th o s e
e s tab l i s h e d  b y g r o u n d i n g a n d  b o n d i n g  c o n n e c ti o n s .  ( C M P -5 )

S e r vi c e .   T h e  c o n d u c to r s  an d  e q u i p m e n t c o n n e c ti n g  th e  s e r v‐
i n g u ti l i ty to  th e  wi r i n g s ys te m  o f th e  p r e m i s e s  s e r ve d .
( C M P -1 0 )

S e r vi c e  C o n d u c to rs .   T h e  c o n d u c to r s  fr o m  th e  s e r vi c e  p o i n t to
th e  s e r vi c e  d i s c o n n e c ti n g m e an s .  ( C M P -1 0 )

S e r vi c e  C o n d u c to rs ,  O ve rh e ad .  ( O ve rh e ad  S e r vi c e  C o n d u c ‐
to rs )   T h e  o ve rh e ad  c o n d u c to r s  b e twe e n  th e  s e r vi c e  p o i n t an d
th e  frst p o i n t o f c o n n e c ti o n  to  th e  s e r vi c e -e n tr an c e  c o n d u c to r s
a t th e  b u i l d i n g  o r  o th e r  s tr u c tu r e .  ( C M P -1 0 )

S e r vi c e  C o n d u c to rs ,  U n d e rgro u n d .  ( U n d e rgro u n d  S e r vi c e
C o n d uc to rs )   T h e  u n d e r gr o u n d  c o n d u c to r s  b e twe e n  th e  s e r v‐

i c e  p o i n t a n d  th e  frst p o i n t o f c o n n e c ti o n  to  th e  s e r vi c e -
e n tr an c e  c o n d u c to r s  i n  a te r m i n al  b o x ,  m e te r,  o r  o th e r

e n c l o s u r e ,  i n s i d e  o r  o u ts i d e  th e  b u i l d i n g  wal l .  ( C M P -1 0 )

I n fo r m ati o n a l  N o te :  Wh e r e  th e r e  i s  n o  te r m i n a l  b o x ,  m e te r,  o r
o th e r  e n c l o s u r e ,  th e  p o i n t o f c o n n e c ti o n  i s  c o n s i d e r e d  to  b e  th e
p o i n t o f e n tr a n c e  o f th e  s e r vi c e  c o n d u c to r s  i n to  th e  b u i l d i n g .

S e r vi c e  D ro p .   T h e  o ve rh e ad  c o n d u c to r s  b e twe e n  th e  s e r vi n g
u ti l i ty an d  th e  s e r vi c e  p o i n t.  ( C M P -1 0 )

•
N S e r vi c e - E n tran c e  C o n d u c to r As s e m b l y.   M u l ti p l e  s i n g l e -

i n s u l a te d  c o n d u c to r s  twi s te d  to g e th e r  wi th o u t an  o ve r a l l  c o ve r ‐
i n g,  o th e r  th a n  an  o p ti o n al  b i n d e r  i n te n d e d  o n l y to  ke e p  th e

c o n d u c to r s  to g e th e r.  ( C M P -6 )

Δ S e r vi c e - E n tran c e  C o n d u c to rs .   T h e  s e r vi c e  c o n d u c to r s  b e twe e n
th e  te r m i n a l s  o f th e  s e r vi c e  e q u i p m e n t to  th e  s e r vi c e  d r o p ,

o ve rh e ad  s e r vi c e  c o n d u c to r s ,  s e r vi c e  l a te r a l ,  o r  u n d e r g r o u n d
s e r vi c e  c o n d u c to r s .  ( C M P -1 0 )

I n fo r m a ti o n a l  N o te :  Wh e r e  s e r vi c e  e q u i p m e n t i s  l o c a te d  o u ts i d e
th e  b u i l d i n g  wa l l s ,  th e r e  c o u l d  b e  n o  s e r vi c e -e n tr a n c e  c o n d u c ‐
to r s  o r  th e y m i g h t b e  e n ti r e l y o u ts i d e  th e  b u i l d i n g .

S e r vi c e  E q ui p m e n t.   T h e  n e c e s s a r y e q u i p m e n t,  c o n s i s ti n g o f a
c i r c u i t b r e a ke r ( s )  o r  s wi tc h ( e s )  an d  fu s e ( s )  a n d  th e i r  ac c e s s o ‐
ri e s ,  c o n n e c te d  to  th e  s e r vi n g  u ti l i ty a n d  i n te n d e d  to  c o n s ti tu te
th e  m ai n  c o n tr o l  an d  d i s c o n n e c t o f th e  s e r vi n g  u ti l i ty.
( C M P -1 0 )

N S e r vi c e  E q u i p m e n t,  M o b i l e  H o m e .  ( M o b i l e  H o m e  S e r vi c e
E q u i p m e n t)   T h e  e q u i p m e n t c o n ta i n i n g  th e  d i s c o n n e c ti n g

m e a n s ,  o ve r c u r r e n t p r o te c ti ve  d e vi c e s ,  an d  r e c e p tac l e s  o r  o th e r
m e a n s  fo r  c o n n e c ti n g  a  m o b i l e  h o m e  fe e d e r  as s e m b l y.  ( 5 5 0 )

( C M P -7 )

S e r vi c e  L ate ral .   T h e  u n d e r g r o u n d  c o n d u c to r s  b e twe e n  th e
u ti l i ty e l e c tr i c  s u p p l y s ys te m  an d  th e  s e r vi c e  p o i n t.  ( C M P -1 0 )

S e r vi c e  P o i n t.   T h e  p o i n t o f c o n n e c ti o n  b e twe e n  th e  fa c i l i ti e s
o f th e  s e r vi n g  u ti l i ty an d  th e  p r e m i s e s  wi r i n g .  ( C M P -1 0 )

I n fo r m a ti o n a l  N o te :  T h e  s e r vi c e  p o i n t c a n  b e  d e s c r i b e d  as  th e
p o i n t o f d e m a r c a ti o n  b e twe e n  wh e r e  th e  s e r vi n g  u ti l i ty e n d s  a n d
th e  p r e m i s e s  wi r i n g  b e g i n s .  T h e  s e r vi n g  u ti l i ty g e n e r al l y specifes
th e  l o c ati o n  o f th e  s e r vi c e  p o i n t b a s e d  o n  th e  c o n d i ti o n s  o f s e r v‐
i c e .

N S e r vi c i n g.   T h e  p r o c e s s  o f fo l l o wi n g  a m an u fa c tu r e r ' s  s e t o f
i n s tr u c ti o n s  o r  a p p l i c a b l e  i n d u s tr y s tan d a r d s  to  an a l yz e ,  a d j u s t,

o r  p e r fo r m  p r e s c r i b e d  a c ti o n s  u p o n  e q u i p m e n t wi th  th e  i n te n ‐
ti o n  to  p r e s e r ve  o r  r e s to r e  th e  o p e r ati o n al  p e r fo r m a n c e  o f th e
e q u i p m e n t.  ( C M P -1 )

I n fo r m ati o n a l  N o te :  S e r vi c i n g  o fte n  e n c o m p a s s e s  m a i n te n a n c e
an d  r e p ai r  a c ti vi ti e s .

N S h o re  P o we r.   T h e  e l e c tr i c al  e q u i p m e n t r e q u i r e d  to  p o we r  a
foating  ve s s e l  i n c l u d i n g,  b u t n o t l i m i te d  to ,  th e  r e c e p ta c l e  an d
c o r d s .  ( 5 5 5 )  ( C M P - 7 )

N S h o re l i n e .   T h e  fa r th e s t e x te n t o f s tan d i n g  wate r  u n d e r  th e
a p p l i c a b l e  c o n d i ti o n s  th at d e te r m i n e  th e  e l e c tr i c a l  d a tu m

p l a n e  fo r  th e  specifed  b o d y o f wate r.  ( 6 8 2 )  ( C M P - 1 7 )

N S h o r t C i rc u i t.   An  a b n o r m al  c o n n e c ti o n  ( i n c l u d i n g an  a r c )  o f
r e l ati ve l y l o w i m p e d a n c e ,  wh e th e r  m ad e  a c c i d e n tal l y o r  i n te n ‐

ti o n a l l y,  b e twe e n  two  o r  m o r e  p o i n ts  o f d i ffe r e n t p o te n ti al .
( C M P -1 0 )

S h o r t- C i rc u i t C u r re n t Rati n g.   T h e  p r o s p e c ti ve  s ym m e tr i c al
fa u l t c u r r e n t at a n o m i n al  vo l tag e  to  wh i c h  a n  a p p a r atu s  o r

s ys te m  i s  ab l e  to  b e  c o n n e c te d  wi th o u t s u s tai n i n g  d a m a ge
e x c e e d i n g defned  ac c e p tan c e  c r i te r i a.  ( C M P - 1 0 )

S h o w Wi n d o w.   An y wi n d o w,  i n c l u d i n g  wi n d o ws  ab o ve  d o o r s ,
u s e d  o r  d e s i g n e d  to  b e  u s e d  fo r  th e  d i s p l a y o f g o o d s  o r  ad ve r ti s ‐
i n g  m ate r i al ,  wh e th e r  i t i s  fu l l y o r  p a r tl y e n c l o s e d  o r  e n ti r e l y

o p e n  a t th e  r e a r  a n d  wh e th e r  o r  n o t i t h as  a p l atfo r m  r a i s e d
h i g h e r  th an  th e  s tr e e t foor  l e ve l .  ( C M P -2 )

N S i gn ,  P h o to vo l tai c  ( P V)  P o we re d  ( P V P o we re d  S i gn ) .  [ P h o to ‐
vo l tai c  ( P V)  P o we re d  S i gn ]   A c o m p l e te  s i gn  p o we r e d  b y s o l a r

e n e r g y c o n s i s ti n g  o f al l  c o m p o n e n ts  an d  s u b as s e m b l i e s  fo r
i n s ta l l ati o n  e i th e r  a s  a n  o ff-gr i d  s ta n d -a l o n e ,  o n - gr i d  i n te r ac ti ve ,
o r  n o n -g r i d  i n te r a c ti ve  s ys te m .  ( 6 0 0 )  ( C M P -1 8 )

N S i gn  B o d y.   A p o r ti o n  o f a s i g n  th a t m ay p r o vi d e  p r o te c ti o n
fr o m  th e  we ath e r  b u t i s  n o t an  e l e c tr i c a l  e n c l o s u r e .  ( 6 0 0 )

( C M P -1 8 )

S i gn al i n g C i rc u i t.   An y e l e c tr i c a l  c i r c u i t th at e n e r g i z e s  s i g n al i n g
e q u i p m e n t.  ( C M P -3 )

Δ S i m p l e  Ap p aratu s .   An  e l e c tr i c al  c o m p o n e n t o r  c o m b i n ati o n  o f
c o m p o n e n ts  o f s i m p l e  c o n s tr u c ti o n  wi th  well-defned  e l e c tr i c al

p ar a m e te r s  th a t d o e s  n o t g e n e r ate  m o r e  th an  1 . 5  vo l ts ,  1 0 0  m A,
an d  2 5  m W,  o r  a  p as s i ve  c o m p o n e n t th a t d o e s  n o t d i s s i p ate
m o r e  th an  1 . 3  watts  a n d  i s  c o m p a ti b l e  wi th  th e  i n tr i n s i c  s a fe ty

o f th e  c i r c u i t i n  wh i c h  i t i s  u s e d .  ( C M P -1 4 )
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ART I C L E  1 0 0  — D E FI N I T I O N SC H AP T E R 1

7 0 –5 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

I n fo r m a ti o n a l  N o te  N o .  1 :  T h e  fo l l o wi n g  a r e  e x a m p l e s  o f s i m p l e
a p p a r a tu s :

( 1 ) P a s s i ve  c o m p o n e n ts ;  fo r  e x a m p l e ,  s wi tc h e s ,  i n s tr u m e n t
c o n n e c to r s ,  p l u g s  a n d  s o c k e ts ,  j u n c ti o n  b o x e s ,  r e s i s ta n c e
te m p e r a tu r e  d e vi c e s ,  a n d  s i m p l e  s e m i c o n d u c to r  d e vi c e s
s u c h  a s  L E D s

( 2 ) S o u r c e s  o f s to r e d  e n e r gy c o n s i s ti n g  o f s i n g l e  c o m p o n e n ts
i n  s i m p l e  c i r c u i ts  wi th  well-defned  p a r a m e te r s ;  fo r  e x a m ‐
p l e ,  c a p a c i to r s  o r  i n d u c to r s ,  wh o s e  val u e s  ar e  c o n s i d e r e d
wh e n  d e te r m i n i n g  th e  o ve r a l l  s a fe ty o f th e  s ys te m

( 3 ) S o u r c e s  o f g e n e r a te d  e n e r g y;  fo r  e x a m p l e ,  th e r m o c o u p l e s
an d  p h o to c e l l s ,  th at d o  n o t g e n e r a te  m o r e  th a n  1 . 5  vo l ts ,
1 0 0  m A,  a n d  2 5  m W

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  AN S I / U L  9 1 3 ,  Intrinsically Safe
Apparatus and Associated Apparatus for Use in Class I,  II,  and III,

Division 1 ,  Hazardous (Classifed) Locations,  a n d  AN S I /
U L  6 0 0 7 9 - 1 1 ,  Explosive Atmospheres — Part 1 1 : Equipment Protection

by Intrinsic Safety “i”,  fo r  a d d i ti o n a l  i n fo r m a ti o n .

S i n gl e - P o l e  S e p arab l e  C o n n e c to r.   A d e vi c e  th at i s  i n s ta l l e d  a t
th e  e n d s  o f p o r tab l e ,  fexible,  s i n gl e -c o n d u c to r  c a b l e  th at i s
u s e d  to  e s tab l i s h  c o n n e c ti o n  o r  d i s c o n n e c ti o n  b e twe e n  two

c a b l e s  o r  o n e  c ab l e  a n d  a s i n g l e -p o l e ,  p an e l - m o u n te d  s e p a r ab l e
c o n n e c to r.  ( C M P -1 8 )

N S i te - I s o l ati n g D e vi c e .   A p o l e -m o u n te d  d i s c o n n e c ti n g  m e a n s
i n s ta l l e d  a t th e  d i s tr i b u ti o n  p o i n t fo r  th e  p u r p o s e s  o f i s o l ati o n ,
s ys te m  m ai n te n an c e ,  e m e r ge n c y d i s c o n n e c ti o n ,  o r  c o n n e c ti o n

o f o p ti o n al  s tan d b y s ys te m s .  ( 5 4 7 )  ( C M P -7 )

N S ke l e to n  Tu b i n g.   N e o n  tu b i n g  th at i s  i ts e l f th e  s i gn  o r  o u tl i n e
l i g h ti n g  an d  i s  n o t a ttac h e d  to  a n  e n c l o s u r e  o r  s i g n  b o d y.  ( 6 0 0 )

( C M P -1 8 )

N S l i p .   A b e r th i n g s p ac e  b e twe e n  o r  a d j ac e n t to  p i e r s ,  wh a r ve s ,
o r  d o c ks ;  th e  wate r  ar e a s  a s s o c i a te d  wi th  b o a t o c c u p ati o n .
[ 3 0 3 : 3 . 3 . 2 1 ]  ( 5 5 5 )  ( C M P - 7 )

I n fo r m a ti o n a l  N o te :  S e e  th e  defnition  o f Berth fo r  a d d i ti o n a l
i n fo r m ati o n .

N S o l i d - S tate  P h as e - C o n tro l  D i m m e r.   A s o l i d -s tate  d i m m e r  wh e r e
th e  wave  s h ap e  o f th e  s te ad y- s tate  c u r r e n t d o e s  n o t fo l l o w th e

wave  s h ap e  o f th e  ap p l i e d  vo l tag e  s u c h  th at th e  wa ve  s h a p e  i s
n o n l i n e ar.  ( C M P - 1 5 )

N S o l i d - S tate  S i n e  Wave  D i m m e r.   A s o l i d -s tate  d i m m e r  wh e r e  th e
wave  s h ap e  o f th e  s te ad y-s tate  c u r r e n t fo l l o ws  th e  wave  s h ap e  o f

th e  ap p l i e d  vo l ta ge  s u c h  th at th e  wave  s h a p e  i s  l i n e a r.
( C M P -1 5 )

N S p a o r H o t Tu b .   A h yd r o m a s s a ge  p o o l ,  o r  tu b  fo r  r e c r e a ti o n al
o r  th e r ap e u ti c  u s e ,  n o t l o c ate d  i n  h e al th  c a r e  fac i l i ti e s ,

d e s i g n e d  fo r  i m m e r s i o n  o f u s e r s ,  an d  u s u al l y h a vi n g a flter,
h e a te r,  an d  m o to r-d r i ve n  b l o we r.  I t m ay b e  i n s tal l e d  i n d o o r s  o r

o u td o o r s ,  o n  th e  gr o u n d  o r  s u p p o r ti n g s tr u c tu r e ,  o r  i n  th e
g r o u n d  o r  s u p p o r ti n g  s tr u c tu r e .  Ge n e r al l y,  th e y a r e  n o t
d e s i g n e d  o r  i n te n d e d  to  h ave  i ts  c o n te n ts  d r a i n e d  o r

d i s c h ar g e d  a fte r  e ac h  u s e .  ( 6 8 0 )  ( C M P -1 7 )

N S p a o r H o t Tub ,  P ac k age d  E q u i p m e n t As s e m b l y.  ( P ac k age d
S p a o r H o t Tu b  E q u i p m e n t As s e m b l y)   A fa c to r y-fab r i c a te d  u n i t
c o n s i s ti n g  o f wate r-c i r c u l ati n g ,  h e a ti n g,  an d  c o n tr o l  e q u i p m e n t
m o u n te d  o n  a c o m m o n  b as e ,  i n te n d e d  to  o p e r ate  a s p a o r  h o t

tu b .  E q u i p m e n t c an  i n c l u d e  p u m p s ,  ai r  b l o we r s ,  h e ate r s ,  l i gh ts ,
c o n tr o l s ,  s an i ti z e r  g e n e r ato r s ,  an d  s o  fo r th .  ( 6 8 0 )  ( C M P -1 7 )

N S p a o r H o t Tu b ,  S e l f- C o n tai n e d .  ( S e l f- C o n tai n e d  S p a o r H o t
Tu b )   F ac to r y- fa b r i c ate d  u n i t c o n s i s ti n g o f a  s p a  o r  h o t tu b

ve s s e l  wi th  al l  wate r-c i r c u l a ti n g,  h e ati n g ,  an d  c o n tr o l  e q u i p ‐

m e n t i n te g r al  to  th e  u n i t.  E q u i p m e n t c a n  i n c l u d e  p u m p s ,  ai r
b l o we r s ,  h e a te r s ,  l i g h ts ,  c o n tr o l s ,  s an i ti z e r  g e n e r ato r s ,  a n d  s o

fo r th .  ( 6 8 0 )  ( C M P -1 7 )

N S p a o r H o t Tu b ,  S to rab l e .  ( S to rab l e  S p a o r H o t Tu b )   S p as  o r
h o t tu b s  i n s tal l e d  e n ti r e l y o n  o r  ab o ve  th e  gr o u n d  th a t ar e
i n te n d e d  to  b e  s to r e d  wh e n  n o t i n  u s e  a n d  a r e  d e s i gn e d  fo r

e as e  o f r e l o c ati o n .  ( 6 8 0 )  ( C M P -1 7 )

N S p ac e .   A p o r ti o n  o f th e  h e al th  c a r e  fac i l i ty d e s i g n ate d  b y th e
h e a l th  c a r e  fa c i l i ty' s  g o ve r n i n g  b o d y th at s e r ve s  a specifc
p u r p o s e .  [ 9 9 : 3 . 3 . 1 7 1 ]  ( 5 1 7 )  ( C M P -1 5 )

S p e c i al  P e r m i s s i o n .   T h e  wr i tte n  c o n s e n t o f th e  au th o r i ty
h avi n g  j u r i s d i c ti o n .  ( C M P -1 )

N S p e c i al  P ro te c ti o n  “ s ” .   Typ e  o f p r o te c ti o n  th at p e r m i ts  d e s i g n ,
a s s e s s m e n t,  a n d  te s ti n g o f e q u i p m e n t th a t c a n n o t b e  fu l l y
a s s e s s e d  wi th i n  a r e c o g n i z e d  typ e  o f p r o te c ti o n  o r  c o m b i n a ti o n

o f r e c o g n i z e d  typ e s  o f p r o te c ti o n  b e c au s e  o f fu n c ti o n a l  o r
o p e r ati o n al  l i m i tati o n s ,  b u t th a t c a n  b e  d e m o n s tr a te d  to
p r o vi d e  th e  n e c e s s ar y e q u i p m e n t p r o te c ti o n  l e ve l  ( E P L ) .

( C M P -1 4 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 -3 3 ,  Explosive Atmos‐
pheres — Part 33: Equipment Protection by Special Protection “s”,  fo r

a d d i ti o n a l  i n fo r m ati o n .

N S p e c i al - P u rp o s e  M u l ti - C i rc u i t C ab l e  S ys te m .   A p o r tab l e
b r a n c h -c i r c u i t d i s tr i b u ti o n  s ys te m  c o n s i s ti n g o f o n e  o r  m o r e

tr u n k c ab l e s  a n d  o p ti o n al  b r e ako u t a s s e m b l i e s  o r  m u l ti -c i r c u i t
o u tl e t e n c l o s u r e s .  ( 5 2 0 )  ( C M P -1 5 )

N S p i d e r ( C ab l e  S p l i c i n g B l o c k ) .   A d e vi c e  th a t c o n tai n s  b u s b a r s
th a t ar e  i n s u l ate d  fr o m  e ac h  o th e r  fo r  th e  p u r p o s e  o f s p l i c i n g

o r  d i s tr i b u ti n g p o we r  to  p o r ta b l e  c a b l e s  a n d  c o r d s  th at ar e
te r m i n a te d  wi th  s i n gl e -p o l e  b u s b ar  c o n n e c to r s .  ( 5 3 0 )

( C M P -1 5 )

N S p i n  D o wn .   A s h u td o wn  c o n d i ti o n  o f th e  F E S S ,  wh e r e  e n e r g y
i s  b e i n g  d i s s i p a te d  an d  th e  fywheel  r o to r  i s  s l o wi n g d o wn  to  a
s to p .  ( 7 0 6 )  ( C M P -1 3 )

I n fo r m ati o n a l  N o te :  A c o m p l e te  s to p  o f a fywheel  r o to r  c a n n o t
o c c u r  i n s ta n ta n e o u s l y b e c a u s e  o f th e  h i g h  ki n e ti c  e n e r g y o f th e
r o to r,  b u t r ath e r  o c c u r s  o ve r  ti m e  a s  a r e s u l t o f fr i c ti o n  fo r c e s

ac ti n g  o n  th e  r o to r.

N S p l as h  P ad .   A fo u n ta i n  i n te n d e d  fo r  r e c r e ati o n al  u s e  b y p e d e s ‐
tr i an s  an d  d e s i g n e d  to  c o n ta i n  n o  m o r e  th a n  2 5  m m  ( 1  i n . )  o f

wate r  d e p th .  T h i s  defnition  d o e s  n o t i n c l u d e  s h o we r s  i n te n d e d
fo r  h yg i e n i c  r i n s i n g p r i o r  to  u s e  o f a p o o l ,  s p a ,  o r  o th e r  wa te r

fe a tu r e .  ( 6 8 0 )  ( C M P -1 7 )

Δ S p ray Are a.   An y fu l l y e n c l o s e d ,  p a r tl y e n c l o s e d ,  o r  u n e n c l o s e d
ar e a i n  wh i c h  fammable  o r  c o m b u s ti b l e  vap o r s ,  m i s ts ,  r e s i d u e s ,
d u s ts ,  o r  d e p o s i ts  a r e  p r e s e n t d u e  to  th e  o p e r a ti o n  o f s p r ay

p r o c e s s e s ,  i n c l u d i n g :

( 1 ) a n y a r e a i n  th e  d i r e c t p ath  o f a s p r a y ap p l i c ati o n  p r o c e s s ;
( 2 ) th e  i n te r i o r  o f a  s p r a y b o o th ,  s p r ay r o o m ,  o r  l i m i te d

fnishing  wo r ks ta ti o n ,  a s  h e r e i n  defned;
( 3 ) th e  i n te r i o r  o f a n y e x h a u s t p l e n u m ,  e l i m i n ato r  s e c ti o n ,  o r

s c r u b b e r  s e c ti o n ;
( 4 ) th e  i n te r i o r  o f an y e x h au s t d u c t o r  e x h au s t s tac k l e ad i n g

fr o m  a s p r ay ap p l i c ati o n  p r o c e s s ;
( 5 ) th e  i n te r i o r  o f a n y ai r  r e c i r c u l a ti o n  p ath  u p  to  a n d  i n c l u d ‐

i n g  r e c i r c u l a ti o n  p ar ti c u l ate  flters;
( 6 ) an y s o l ve n t c o n c e n tr a to r  ( p o l l u ti o n  ab a te m e n t)  u n i t o r

s o l ve n t r e c o ve r y ( d i s ti l l a ti o n )  u n i t;  a n d
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –5 9

( 7 ) th e  i n s i d e  o f a m e m b r a n e  e n c l o s u r e .

T h e  fo l l o wi n g ar e  n o t p ar t o f th e  s p r a y a r e a:

( 1 ) fr e s h  ai r  m ake -u p  u n i ts ;
( 2 ) a i r  s u p p l y d u c ts  an d  a i r  s u p p l y p l e n u m s ;
( 3 ) r e c i r c u l a ti o n  a i r  s u p p l y d u c ts  d o wn s tr e a m  o f re c i r c u l a ti o n

p ar ti c u l ate  flters;  a n d
( 4 ) e x h a u s t d u c ts  fr o m  s o l ve n t c o n c e n tr a to r  ( p o l l u ti o n  ab a te ‐

m e n t)  u n i ts .  [ 3 3 : 3 . 3 . 2 . 3 ]  ( C M P -1 4 )

I n fo r m a ti o n a l  N o te  N o .  1 :  U n e n c l o s e d  s p r ay a r e a s  a r e  l o c a ti o n s
o u ts i d e  o f b u i l d i n g s  o r  ar e  l o c a l i z e d  o p e r a ti o n s  wi th i n  a  l a r g e r
ro o m  o r  s p a c e .  S u c h  a r e as  a r e  n o r m al l y p r o vi d e d  wi th  s o m e
l o c al  vap o r  e x tr a c ti o n / ve n ti l a ti o n  s ys te m .  I n  a u to m a te d  o p e r a ‐
ti o n s ,  th e  a r e a  l i m i ts  a r e  th e  m a x i m u m  a r e a  i n  th e  d i r e c t p a th  o f
s p r a y o p e r a ti o n s .  I n  m an u a l  o p e r a ti o n s ,  th e  ar e a  l i m i ts  a r e  th e
m a x i m u m  a r e a  o f s p r a y wh e n  a i m e d  a t 9 0  d e g r e e s  to  th e  a p p l i ‐
c a ti o n  s u r fa c e .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  defnitions  fo r  limited fnishing
workstation a n d  membrane enclosure fo r  ad d i ti o n a l  i n fo r m a ti o n .

S p ray Are a,  O u td o o r.  ( O utd o o r S p ray Are a)   A s p r a y ar e a  th a t
i s  o u ts i d e  th e  confnes  o f a b u i l d i n g  o r  th a t h as  a c an o p y o r
r o o f th a t d o e s  n o t l i m i t th e  d i s s i p ati o n  o f th e  h e a t o f a fre  o r

d i s p e r s i o n  o f fammable  va p o r s  a n d  d o e s  n o t r e s tr i c t fre-
fghting  a c c e s s  a n d  c o n tr o l .  F o r  th e  p u r p o s e  o f th i s  s ta n d ar d ,
an  o u td o o r  s p r ay a r e a c an  b e  tr e a te d  as  an  u n e n c l o s e d  s p r ay

a r e a as  defned  i n  th i s  Code.  [ 3 3 : 3 . 3 . 2 . 3 . 1 ]  ( C M P -1 4 )

S p ray Are a,  U n e n c l o s e d .  ( U n e n c l o s e d  S p ray Are a)   An y s p r a y
ar e a th a t i s  n o t confned  b y a l i m i te d  fnishing  wo r ks tati o n ,
s p r ay b o o th ,  o r  s p r ay r o o m ,  as  h e r e i n  defned.  [ 3 3 : 3 . 3 . 2 . 3 . 2 ]

( C M P -1 4 )

S p ray B o o th .   A p o we r-ve n ti l ate d  e n c l o s u r e  fo r  a s p r a y ap p l i c a‐
ti o n  o p e r a ti o n  o r  p r o c e s s  th a t confnes  a n d  l i m i ts  th e  e s c ap e  o f
th e  m ate r i a l  b e i n g s p r aye d ,  i n c l u d i n g vap o r s ,  m i s ts ,  d u s ts ,  an d

r e s i d u e s  th at a r e  p r o d u c e d  b y th e  s p r ayi n g  o p e r ati o n  an d
c o n d u c ts  o r  d i r e c ts  th e s e  m a te r i al s  to  an  e x h au s t s ys te m .
[ 3 3 : 3 . 3 . 1 9 ]  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  A s p r ay b o o th  i s  a n  e n c l o s u r e  o r  i n s e r t
wi th i n  a  l a r g e r  r o o m  u s e d  fo r  s p r a yi n g ,  c o a ti n g ,  a n d / o r  d i p p i n g
ap p l i c a ti o n s .  A s p r a y b o o th  c a n  b e  fu l l y e n c l o s e d  o r  h a ve  o p e n
fr o n t o r  fa c e  an d  c a n  i n c l u d e  a  s e p a r a te  c o n ve yo r  e n tr an c e  a n d
e x i t.  T h e  s p r a y b o o th  i s  p r o vi d e d  wi th  a  d e d i c ate d  ve n ti l a ti o n
e x h a u s t wi th  s u p p l y a i r  fr o m  th e  l a r g e r  r o o m  o r  fr o m  a  d e d i c a ‐
te d  a i r  s u p p l y.

S p ray Ro o m .   A p o we r-ve n ti l ate d  fu l l y e n c l o s e d  r o o m  wi th  a
specifed  fre  r e s i s tan c e  r ati n g  u s e d  e x c l u s i ve l y fo r  o p e n  s p r a y‐

i n g  o f fammable  o r  c o m b u s ti b l e  m a te r i al s .  [ 3 3 : 3 . 3 . 2 0 ]
( C M P -1 4 )

N S tage  E ffe c t ( S p e c i al  E ffe c t) .   An  e l e c tr i c al  o r  e l e c tr o m e c h a n i ‐
c a l  p i e c e  o f e q u i p m e n t u s e d  to  s i m u l a te  a  d i s ti n c ti ve  vi s u al  o r

au d i b l e  e ffe c t,  s u c h  a s  a wi n d  m a c h i n e ,  l i gh tn i n g  s i m u l ato r,  o r
s u n s e t p r o j e c to r.  ( C M P -1 5 )

N S tage  E q u i p m e n t.   E q u i p m e n t at a n y l o c ati o n  o n  th e  p r e m i s e s
i n te g r al  to  th e  s ta ge  p r o d u c ti o n  i n c l u d i n g ,  b u t n o t l i m i te d  to ,

e q u i p m e n t fo r  l i g h ti n g,  au d i o ,  s p e c i al  e ffe c ts ,  r i gg i n g ,  m o ti o n
c o n tr o l ,  p r o j e c ti o n ,  o r  vi d e o .  ( 5 2 0 )  ( C M P - 1 5 )

N S tage  L i gh ti n g H o i s t.   A m o to r i z e d  l i fti n g  d e vi c e  th at c o n tai n s  a
m o u n ti n g p o s i ti o n  fo r  o n e  o r  m o r e  l u m i n ai r e s ,  wi th  wi r i n g

d e vi c e s  fo r  c o n n e c ti o n  o f l u m i n ai r e s  to  b r a n c h  c i r c u i ts ,  an d
i n te g r al  fexible  c ab l e s  to  al l o w th e  l u m i n ai r e s  to  tr ave l  o ve r  th e
l i fti n g r a n ge  o f th e  h o i s t wh i l e  e n e r gi z e d .  ( 5 2 0 )  ( C M P -1 5 )

N S tage  P ro p e r ty.   An  ar ti c l e  o r  o b j e c t u s e d  a s  a vi s u a l  e l e m e n t i n
a m o ti o n  p i c tu r e  o r  te l e vi s i o n  p r o d u c ti o n ,  e x c e p t p a i n te d  b ac k‐
gr o u n d s  ( s c e n e r y)  a n d  c o s tu m e s .  ( 5 3 0 )  ( C M P -1 5 )

N S tage  S e t.   A specifc  ar e a s e t u p  wi th  te m p o r ar y s c e n e r y an d
p r o p e r ti e s  d e s i g n e d  a n d  ar r a n ge d  fo r  a  p ar ti c u l ar  s c e n e  i n  a

m o ti o n  p i c tu r e  o r  te l e vi s i o n  p r o d u c ti o n .  ( C M P -1 5 )

N S tage  S wi tc h b o ard ,  Fi x e d .  ( Fi x e d  S tage  S wi tc h b o ard )   A p e r m a‐
n e n tl y i n s tal l e d  s wi tc h b o ar d ,  p an e l b o a r d ,  o r  r ac k c o n tai n i n g
d i m m e r s  o r  r e l ays  wi th  a s s o c i a te d  o ve r c u r r e n t p r o te c ti ve  d e vi ‐

c e s ,  o r  o ve r c u r r e n t p r o te c ti ve  d e vi c e s  a l o n e ,  u s e d  p r i m a r i l y to
fe e d  s tag e  e q u i p m e n t.  ( C M P -1 5 )

N S tage  S wi tc h b o ard ,  P o r tab l e .  ( P o r tab l e  S tage  S wi tc h b o ard )   A
p o r ta b l e  r ac k o r  p a c k c o n ta i n i n g d i m m e r s  o r  r e l ays  wi th  a s s o c i ‐

ate d  o ve r c u r r e n t p r o te c ti ve  d e vi c e s ,  o r  o ve r c u r r e n t p r o te c ti ve
d e vi c e s  a l o n e ,  u s e d  to  fe e d  s ta ge  e q u i p m e n t.  ( 5 2 0 )  ( C M P - 1 5 )

N S tan d  L am p .   A p o r tab l e  s ta n d  th at c o n ta i n s  a  g e n e r al -p u r p o s e
l u m i n a i r e  o r  l am p h o l d e r  wi th  g u ar d  fo r  th e  p u r p o s e  o f p r o vi d ‐

i n g  ge n e r a l  i l l u m i n a ti o n  o n  a s tag e ,  i n  a n  au d i to r i u m ,  o r  i n  a
s tu d i o .  ( 5 2 0 )  ( C M P -1 5 )

S tan d - Al o n e  S ys te m .   A s ys te m  th at i s  n o t c o n n e c te d  to  an  e l e c ‐
tr i c  p o we r  p r o d u c ti o n  an d  d i s tr i b u ti o n  n e two r k.  ( C M P -4 )

N S tati o n ar y ( as  ap p l i e d  to  e q u i p m e n t) .   E q u i p m e n t th a t i s  n o t
m o ve d  fr o m  o n e  p l a c e  to  a n o th e r  i n  n o r m a l  u s e .  ( 6 8 0 )

( C M P -1 7 )

N S to rage ,  D r y S tac k .  ( D r y S tac k  S to rage )   A fa c i l i ty,  e i th e r
c o ve r e d  o r  u n c o ve r e d ,  c o n s tr u c te d  o f h o r i z o n tal  an d  ve r ti c al

s tr u c tu r a l  m e m b e r s  d e s i g n e d  to  al l o w p l ac e m e n t o f s m al l  b o ats
i n  defned  s l o ts  a r r an g e d  b o th  h o r i z o n tal l y a n d  ve r ti c a l l y.
[ 3 0 3 : 3 . 3 . 2 4 . 2 ]  ( 5 5 5 )  ( C M P -7 )

N S to re d - E n e rgy P o we r S u p p l y S ys te m  ( S E P S S ) .   A c o m p l e te
fu n c ti o n i n g E P S S  p o we r e d  b y a  s to r e d - e n e r gy e l e c tr i c al  s o u r c e .

( C M P -1 3 )

N S tran d i n g,  C o m p ac t.  ( C o m p ac t S tran d i n g)   A c o n d u c to r s tr an d ‐
i n g m e th o d  i n  wh i c h  e a c h  l aye r  o f s tr an d s  i s  p r e s s e d  to g e th e r

to  m i n i m i z e  th e  g ap s  b e twe e n  th e  s tr a n d s  s o  th e  o ve r al l  d i am e ‐
te r  o f th e  fnished  c o n d u c to r  i s  l e s s  th an  a  c o n c e n tr i c  s tr a n d e d
c o n d u c to r  an d  l e s s  th an  a c o m p r e s s e d  s tr an d e d  c o n d u c to r.

( C M P -6 )

N S tran d i n g,  C o m p re s s e d .  ( C o m p re s s e d  S tran d i n g)   A c o n d u c to r
s tr an d i n g  m e th o d  i n  wh i c h  th e  o u te r  l aye r  o f s tr a n d s  i s  p r e s s e d

to ge th e r  s o  th e  o ve r al l  d i am e te r  o f th e  fnished  c o n d u c to r  i s
l e s s  th an  a  c o n c e n tr i c  s tr a n d e d  c o n d u c to r  b u t gr e a te r  th an  a

c o m p a c t s tr a n d e d  c o n d u c to r.  ( C M P -6 )

N S tran d i n g,  C o n c e n tri c .  ( C o n c e n tri c  S tran d i n g)   A c o n d u c to r
c o n s i s ti n g  o f a s tr ai gh t c e n tr al  s tr a n d  s u r r o u n d e d  b y o n e  o r

m o r e  l a ye r s  o f s tr an d s ,  h e l i c al l y l ai d  i n  a  ge o m e tr i c  p atte r n .
( C M P -6 )

N S tri p  L i gh t.   A l u m i n a i r e  wi th  m u l ti p l e  l a m p s  ar r an g e d  i n  a  r o w.
( 5 2 0 )  ( C M P -1 5 )

S tr u c ture .   T h at wh i c h  i s  b u i l t o r  c o n s tr u c te d ,  o th e r  th a n
e q u i p m e n t.  ( C M P -1 )

N S tr u c ture ,  Re l o c atab l e .  ( Re l o c atab l e  S tr u c tu re )   A fa c to r y-
a s s e m b l e d  s tr u c tu r e  o r  s tr u c tu r e s  tr a n s p o r ta b l e  i n  o n e  o r  m o r e

s e c ti o n s  th a t ar e  b u i l t o n  a  p e r m an e n t c h a s s i s  a n d  d e s i g n e d  to
b e  u s e d  as  o th e r  th a n  a d we l l i n g u n i t wi th o u t a  p e r m a n e n t
fo u n d ati o n .  ( 5 4 5 )  ( C M P -7 )
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ART I C L E  1 0 0  — D E F I N I T I O N SC H AP T E R 1

7 0 –6 0 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

I n fo r m a ti o n a l  N o te :  E x a m p l e s  o f r e l o c a ta b l e  s tr u c tu r e s  ar e
th o s e  u n i ts  th a t ar e  e q u i p p e d  fo r  s l e e p i n g  p u r p o s e s  o n l y,
c o n tr a c to r ’ s  a n d  o th e r  o n - s i te  offces,  c o n s tr u c ti o n  j o b  d o r m i to ‐
r i e s ,  s tu d i o  d r e s s i n g  r o o m s ,  b a n ks ,  c l i n i c s ,  s to r e s ,  s h o we r  fa c i l i ‐
ti e s  a n d  r e s tr o o m s ,  tr a i n i n g c e n te r s ,  o r  fo r  th e  d i s p l a y o r
d e m o n s tr a ti o n  o f m e r c h a n d i s e  o r  m a c h i n e s .

N S ub as s e m b l y.   C o m p o n e n t p ar ts  o r  a  s e g m e n t o f a  s i gn ,  retroft
ki t,  o r  o u tl i n e  l i g h ti n g s ys te m  th a t,  wh e n  as s e m b l e d ,  fo r m s  a
c o m p l e te  u n i t o r  p r o d u c t.  ( 6 0 0 )  ( C M P - 1 8 )

S u b s tati o n .   An  a s s e m b l a ge  o f e q u i p m e n t ( e . g. ,  s wi tc h e s ,  i n te r ‐
r u p ti n g  d e vi c e s ,  c i r c u i t b r e ake r s ,  b u s e s ,  an d  tr an s fo r m e r s )

th r o u g h  wh i c h  e l e c tr i c  e n e r g y i s  p as s e d  fo r  th e  p u r p o s e  o f
d i s tr i b u ti o n ,  s wi tc h i n g,  o r  m o d i fyi n g i ts  c h ar ac te r i s ti c s .

( C M P -9 )

N S up e r vi s o r y C o n tro l  an d  D ata Ac q u i s i ti o n  ( S C AD A) .   An  e l e c ‐
tr o n i c  s ys te m  th at p r o vi d e s  m o n i to r i n g a n d  c o n tr o l s  fo r  th e
o p e r ati o n  o f th e  c r i ti c a l  o p e r a ti o n s  p o we r  s ys te m .  ( C M P -1 3 )

I n fo r m a ti o n a l  N o te :  T h i s  c a n  i n c l u d e  th e  fre  al a r m  s ys te m ,
s e c u r i ty s ys te m ,  c o n tr o l  o f th e  H VAC ,  th e  s ta r t/ s to p / m o n i to r i n g

o f th e  p o we r  s u p p l i e s  a n d  e l e c tr i c al  d i s tr i b u ti o n  s ys te m ,  a n n u n ‐
c i a ti o n  an d  c o m m u n i c a ti o n s  e q u i p m e n t to  e m e r g e n c y p e r s o n ‐
n e l ,  fac i l i ty o c c u p a n ts ,  an d  r e m o te  o p e r a to r s .

N S u p p o r t Are as .   Ar e a s ,  o th e r  th an  fxed  p r o d u c ti o n  offces,
i n te n d e d  to  s u p p o r t p r o d u c ti o n  an d  wh e r e  i m a ge  c ap tu r e  wi l l

n o t ta ke  p l ac e .  S u c h  ar e as  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,
m o b i l e  p r o d u c ti o n  offces,  s to r a ge ,  a n d  wo r ks p ac e s ;  ve h i c l e s
an d  tr ai l e r s  fo r  c a s t,  m a ke u p ,  h ai r,  l i gh ti n g ,  g r i p ,  wa r d r o b e ,

p r o p s ,  c ate r i n g ,  an d  c r aft s e r vi c e s ;  an d  p o r tab l e  r e s tr o o m s .
( 5 3 0 )  ( C M P -1 5 )

S u rge  Ar re s te r.   A p r o te c ti ve  d e vi c e  fo r  l i m i ti n g s u r ge  vo l tag e s
b y d i s c h ar g i n g  o r  b yp as s i n g  s u r g e  c u r r e n t;  i t a l s o  p r e ve n ts

c o n ti n u e d  fow o f fo l l o w c u r r e n t wh i l e  r e m a i n i n g c ap ab l e  o f
r e p e ati n g  th e s e  fu n c ti o n s .  ( C M P - 1 0 )

Δ S u rge - P ro te c ti ve  D e vi c e  ( S P D ) .   A p r o te c ti ve  d e vi c e  fo r  l i m i ti n g
tr a n s i e n t vo l tag e s  b y d i ve r ti n g  o r  l i m i ti n g  s u r g e  c u r r e n t;  i t a l s o
p r e ve n ts  c o n ti n u e d  fow o f fo l l o w c u r r e n t wh i l e  r e m ai n i n g

c a p ab l e  o f r e p e ati n g  th e s e  fu n c ti o n s  an d  i s  d e s i gn a te d  a s
fo l l o ws :

( 1 ) Typ e  1 :  P e r m an e n tl y c o n n e c te d  S P D s  i n te n d e d  fo r  i n s tal ‐
l ati o n  b e twe e n  th e  s e c o n d ar y o f th e  s e r vi c e  tr an s fo r m e r
a n d  th e  l i n e  s i d e  o f th e  s e r vi c e  d i s c o n n e c t o ve r c u r r e n t

d e vi c e
( 2 ) Typ e  2 :  P e r m an e n tl y c o n n e c te d  S P D s  i n te n d e d  fo r  i n s tal ‐

l ati o n  o n  th e  l o a d  s i d e  o f th e  s e r vi c e  d i s c o n n e c t o ve r c u r ‐
r e n t d e vi c e ,  i n c l u d i n g  S P D s  l o c ate d  at th e  b r an c h  p a n e l

( 3 ) Typ e  3 :  P o i n t o f u ti l i z ati o n  S P D s
( 4 ) Typ e  4 :  C o m p o n e n t S P D s ,  i n c l u d i n g d i s c r e te  c o m p o ‐

n e n ts ,  a s  we l l  a s  a s s e m b l i e s .  ( C M P - 1 0 )

I n fo r m ati o n a l  N o te :  S e e  U L  1 4 4 9 ,  Standard for Surge Protective
Devices,  fo r  fu r th e r  i n fo r m a ti o n  o n  S P D s .

N S us p e n d e d  C e i l i n g G ri d .   A s ys te m  th at s e r ve s  a s  a s u p p o r t fo r  a
fnished  c e i l i n g s u r fa c e  a n d  o th e r  u ti l i z ati o n  e q u i p m e n t.  ( 3 9 3 )

( C M P -1 8 )

S wi tc h ,  G e n e ral - U s e .  ( G e n e ral - U s e  S wi tc h )   A s wi tc h  i n te n d e d
fo r  u s e  i n  g e n e r al  d i s tr i b u ti o n  an d  b r a n c h  c i r c u i ts .  I t i s  r a te d  i n

am p e r e s ,  a n d  i t i s  c ap ab l e  o f i n te r r u p ti n g  i ts  r ate d  c u r r e n t a t i ts
r a te d  vo l tag e .  ( C M P -9 )

S wi tc h ,  G e n e ral - U s e  S n ap .  ( G e n e ral - U s e  S n ap  S wi tc h )   A fo r m
o f g e n e r al -u s e  s wi tc h  c o n s tr u c te d  s o  th a t i t c an  b e  i n s ta l l e d  i n

d e vi c e  b o x e s  o r  o n  b o x  c o ve r s ,  o r  o th e r wi s e  u s e d  i n  c o n j u n c ‐
ti o n  wi th  wi r i n g  s ys te m s  r e c o g n i z e d  b y th i s  Code.  ( C M P -9 )

S wi tc h ,  I s o l ati n g.  ( I s o l ati n g S wi tc h )   A s wi tc h  i n te n d e d  fo r
i s o l ati n g  an  e l e c tr i c a l  c i r c u i t fr o m  th e  s o u r c e  o f p o we r.  I t h a s

n o  i n te r r u p ti n g r a ti n g,  an d  i t i s  i n te n d e d  to  b e  o p e r ate d  o n l y
a fte r  th e  c i r c u i t h as  b e e n  o p e n e d  b y s o m e  o th e r  m e an s .
( C M P -9 )

S wi tc h ,  M o to r- C i rc u i t.  ( M o to r- C i rc u i t S wi tc h )   A s wi tc h  r a te d  i n
h o r s e p o we r  th at i s  c ap a b l e  o f i n te r r u p ti n g  th e  m a x i m u m  o p e r ‐

ati n g  o ve r l o ad  c u r r e n t o f a m o to r  o f th e  s am e  h o r s e p o we r
r ati n g  a s  th e  s wi tc h  a t th e  r ate d  vo l ta ge .  ( C M P -1 1 )

Δ S wi tc h b o ard .   A l ar g e  s i n g l e  p a n e l ,  fr am e ,  o r  as s e m b l y o f p an e l s
o n  wh i c h  a r e  m o u n te d  o n  th e  fac e ,  b ac k,  o r  b o th ,  s wi tc h e s ,

o ve r c u r r e n t a n d  o th e r  p r o te c ti ve  d e vi c e s ,  b u s e s ,  an d  u s u al l y
i n s tr u m e n ts . ( C M P -9 )

I n fo r m a ti o n a l  N o te :  T h e s e  as s e m b l i e s  c a n  b e  a c c e s s i b l e  fr o m
th e  r e a r  o r  s i d e  a s  we l l  a s  fr o m  th e  fr o n t an d  a r e  n o t i n te n d e d  to
b e  i n s ta l l e d  i n  c a b i n e ts .

S wi tc h ge ar.   An  as s e m b l y c o m p l e te l y e n c l o s e d  o n  a l l  s i d e s  an d
to p  wi th  s h e e t m e ta l  ( e x c e p t fo r  ve n ti l a ti n g o p e n i n gs  an d
i n s p e c ti o n  wi n d o ws )  an d  c o n tai n i n g p r i m ar y p o we r  c i r c u i t
s wi tc h i n g,  i n te r r u p ti n g  d e vi c e s ,  o r  b o th ,  wi th  b u s e s  an d
c o n n e c ti o n s .  T h e  as s e m b l y m ay i n c l u d e  c o n tr o l  an d  a u x i l i ar y
d e vi c e s .  Ac c e s s  to  th e  i n te r i o r  o f th e  e n c l o s u r e  i s  p r o vi d e d  b y
d o o r s ,  r e m o va b l e  c o ve r s ,  o r  b o th .  ( C M P -9 )

I n fo r m ati o n a l  N o te :  Al l  s wi tc h g e a r  s u b j e c t to  NEC r e q u i r e m e n ts
i s  m e ta l  e n c l o s e d .  S wi tc h g e a r  r ate d  b e l o w 1 0 0 0  V o r  l e s s  m a y b e
identifed  as  “ l o w-vo l ta g e  p o we r  c i r c u i t b r e a ke r  s wi tc h g e ar. ”

S wi tc h g e a r  r a te d  o ve r  1 0 0 0  V m a y b e  identifed  a s  “ m e tal -
e n c l o s e d  s wi tc h g e a r ”  o r  “ m e ta l -c l a d  s wi tc h g e ar. ”  S wi tc h g e ar  i s

avai l a b l e  i n  n o n –a r c - r e s i s ta n t o r  ar c -r e s i s tan t c o n s tr u c ti o n s .

S wi tc h i n g D e vi c e ( as  ap p l i e d  to  e q u i p m e n t rate d  o ve r 1 0 0 0  vo l ts
ac ,  1 5 0 0  vo l ts  d c ,  n o m i n al ) .   A d e vi c e  d e s i gn e d  to  c l o s e ,  o p e n ,
o r  b o th ,  o n e  o r  m o r e  e l e c tr i c al  c i r c u i ts .  ( C M P -9 )

Cutout.   An  as s e m b l y o f a  fu s e  s u p p o r t wi th  e i th e r  a fu s e h o l d e r,
fu s e  c ar r i e r,  o r  d i s c o n n e c ti n g  b l ad e .  T h e  fu s e h o l d e r  o r  fu s e
c a r r i e r  m a y i n c l u d e  a  c o n d u c ti n g  e l e m e n t ( fu s e  l i n k)  o r  m ay
ac t a s  th e  d i s c o n n e c ti n g  b l a d e  b y th e  i n c l u s i o n  o f a n o n fu s i b l e
m e m b e r.

•
Disconnecting Switch (or Isolating Switch).   A m e c h an i c a l  s wi tc h i n g
d e vi c e  u s e d  fo r  i s o l a ti n g a c i r c u i t o r  e q u i p m e n t fr o m  a s o u r c e
o f p o we r.

Interrupter Switch.   A s wi tc h i n g  d e vi c e  c a p a b l e  o f m a ki n g,  c ar r y‐
i n g,  an d  i n te r r u p ti n g  specifed  c u r r e n ts .

Δ Oil-Filled Cutout.   A c u to u t i n  wh i c h  al l  o r  p ar t o f th e  fu s e
s u p p o r t an d  i ts  fu s e  l i n k o r  d i s c o n n e c ti n g  b l ad e  i s  m o u n te d  i n
o i l  wi th  c o m p l e te  i m m e r s i o n  o f th e  c o n tac ts  an d  th e  fu s i b l e
p o r ti o n  o f th e  c o n d u c ti n g e l e m e n t ( fu s e  l i n k)  s o  th a t ar c  i n te r ‐
ru p ti o n  b y s e ve r i n g  o f th e  fu s e  l i n k o r  b y o p e n i n g  o f th e
c o n tac ts  wi l l  o c c u r  u n d e r  o i l .

Oil Switch.   A s wi tc h i n g  d e vi c e  h a vi n g c o n ta c ts  th at o p e r ate
u n d e r  o i l  ( o r  a s kar e l  o r  o th e r  s u i tab l e  l i q u i d ) .

Regulator Bypass Switch.   A s wi tc h i n g  d e vi c e  o r  c o m b i n ati o n  o f
s wi tc h i n g d e vi c e s  d e s i gn e d  to  b yp a s s  e q u i p m e n t u s e d  to  c o n tr o l
vo l tag e  l e ve l s  o r  r e l ate d  c i r c u i t c h ar a c te r i s ti c s .

••
N S ys te m  I s o l ati o n  E q u i p m e n t.   A r e d u n d a n tl y m o n i to r e d ,

r e m o te l y o p e r ate d  c o n ta c to r-i s o l a ti n g s ys te m ,  p ac kag e d  to
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ART I C L E  1 0 0  — D E F I N I T I O N S C H AP T E R 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –6 1

p r o vi d e  th e  d i s c o n n e c ti o n / i s o l ati o n  fu n c ti o n ,  c ap ab l e  o f verif‐
able  o p e r a ti o n  fr o m  m u l ti p l e  r e m o te  l o c ati o n s  b y m e an s  o f

l o c ko u t s wi tc h e s ,  e a c h  h avi n g  th e  c a p a b i l i ty o f b e i n g p ad l o c ke d
i n  th e  “ o ff”  ( o p e n )  p o s i ti o n .  ( 4 3 0 )  ( C M P -1 1 )

N Tap  C o n d u c to r.   A c o n d u c to r,  o th e r  th an  a s e r vi c e  c o n d u c to r,
th a t h as  o ve r c u r r e n t p r o te c ti o n  ah e a d  o f i ts  p o i n t o f s u p p l y

th at e x c e e d s  th e  val u e  p e r m i tte d  fo r  s i m i l a r  c o n d u c to r s  th a t
ar e  p r o te c te d  a s  d e s c r i b e d  e l s e wh e r e  i n  2 4 0 . 4 .  ( 2 4 0 )  ( C M P -1 0 )

N Tas k I l l um i n ati o n .   P r o vi s i o n s  fo r  th e  m i n i m u m  l i g h ti n g
r e q u i r e d  to  c ar r y o u t n e c e s s ar y tas ks  i n  th e  ar e a s  d e s c r i b e d  i n

5 1 7 . 3 4 ( A) ,  i n c l u d i n g  s afe  a c c e s s  to  s u p p l i e s  an d  e q u i p m e n t
an d  a c c e s s  to  e x i ts .  [ 9 9 : 3 . 3 . 1 7 7 ]  ( 5 1 7 )  ( C M P -1 5 )

N Te c h n i c al  P o we r S ys te m .   An  e l e c tr i c a l  d i s tr i b u ti o n  s ys te m
wh e r e  th e  e q u i p m e n t g r o u n d i n g c o n d u c to r  i s  i s o l ate d  fr o m  th e
p r e m i s e s  g r o u n d e d  c o n d u c to r  an d  th e  p r e m i s e s  e q u i p m e n t

g r o u n d i n g  c o n d u c to r  e x c e p t at a s i n g l e  g r o u n d e d  te r m i n a ti o n
p o i n t wi th i n  a b r a n c h -c i r c u i t p an e l b o a r d ,  a t th e  o r i gi n ati n g
( m ai n  b r e a ke r )  b r an c h -c i r c u i t p a n e l b o ar d  o r  at th e  p r e m i s e s

g r o u n d i n g  e l e c tr o d e .  ( 6 4 0 )  ( C M P - 1 2 )

N Te m p o rar y E q u i p m e n t.   P o r tab l e  wi r i n g  a n d  e q u i p m e n t i n te n ‐
d e d  fo r  u s e  wi th  e ve n ts  o f a  tr an s i e n t o r  te m p o r ar y n a tu r e
wh e r e  al l  e q u i p m e n t i s  p r e s u m e d  to  b e  r e m o ve d  at th e  c o n c l u ‐

s i o n  o f th e  e ve n t.  ( 6 4 0 )  ( C M P -1 2 )

N Te r m i n al  ( as  ap p l i e d  to  b atte ri e s ) .   T h a t p a r t o f a c e l l ,
c o n tai n e r,  o r  b atte r y to  wh i c h  an  e x te r n al  c o n n e c ti o n  i s  m ad e
( c o m m o n l y identifed  a s  p o s t,  p i l l ar,  p o l e ,  o r  te r m i n al  p o s t) .

( C M P -1 3 )

T h e r m al  P ro te c to r ( as  ap p l i e d  to  m o to rs ) .   A p r o te c ti ve  d e vi c e
fo r  as s e m b l y as  an  i n te g r al  p ar t o f a m o to r  o r  m o to r-
c o m p r e s s o r  th a t,  wh e n  p r o p e r l y a p p l i e d ,  p r o te c ts  th e  m o to r

a ga i n s t d an g e r o u s  o ve rh e a ti n g d u e  to  o ve r l o ad  a n d  fai l u r e  to
s tar t.  ( C M P -1 1 )

I n fo r m ati o n a l  N o te :  T h e  th e r m a l  p r o te c to r  m ay c o n s i s t o f o n e
o r  m o r e  s e n s i n g  e l e m e n ts  i n te g r al  wi th  th e  m o to r  o r  m o to r-
c o m p r e s s o r  an d  a n  e x te r n al  c o n tr o l  d e vi c e .

N T h e r m al  Re s i s ti vi ty.   T h e  h e at tr an s fe r  c ap a b i l i ty th r o u g h  a
s u b s tan c e  b y c o n d u c ti o n .  ( C M P -6 )

I n fo r m ati o n a l  N o te :  T h e r m a l  r e s i s ti vi ty i s  th e  r e c i p r o c a l  o f th e r ‐
m a l  c o n d u c ti vi ty a n d  i s  d e s i g n a te d  Rh o ,  wh i c h  i s  e x p r e s s e d  i n
th e  u n i ts  ° C - c m / W.

T h e r m al l y P ro te c te d  ( as  ap p l i e d  to  m o to rs ) .   A m o to r  o r
m o to r-c o m p r e s s o r  th at i s  p r o vi d e d  wi th  a  th e r m al  p r o te c to r.
( C M P -1 1 )

N To p  S h i e l d .   A g r o u n d e d  m e tal  s h i e l d  c o ve r i n g  u n d e r-c ar p e t
c o m p o n e n ts  o f th e  fat c o n d u c to r  c a b l e  ( Typ e  F C C )  s ys te m  fo r
th e  p u r p o s e s  o f p r o vi d i n g  p r o te c ti o n  a ga i n s t p h ys i c al  d am ag e .
( 3 2 4 )  ( C M P -6 )

N To we r.   A p o l e  o r  o th e r  s tr u c tu r e  th a t s u p p o r ts  a wi n d  tu r b i n e .
( 6 9 4 )  ( C M P -4 )

Tran s fe r S wi tc h .   An  a u to m a ti c  o r  n o n au to m ati c  d e vi c e  fo r
tr a n s fe r r i n g  o n e  o r  m o r e  l o ad  c o n d u c to r  c o n n e c ti o n s  fr o m
o n e  p o we r  s o u r c e  to  an o th e r.  ( C M P -1 3 )

N Tran s fe r S wi tc h ,  B ran c h - C i rc u i t E m e rge n c y L i gh ti n g.  ( B ran c h -
C i rc u i t E m e rge n c y L i gh ti n g Tran s fe r S wi tc h )   A d e vi c e  c o n n e c ‐
te d  o n  th e  l o ad  s i d e  o f a b r an c h -c i r c u i t o ve r c u r r e n t p r o te c ti ve
d e vi c e  th at tr an s fe r s  o n l y e m e r g e n c y l i gh ti n g  l o ad s  fr o m  th e

n o r m a l  p o we r  s o u r c e  to  a n  e m e r g e n c y p o we r  s o u r c e .  ( 7 0 0 )
( C M P -1 3 )

I n fo r m a ti o n a l  N o te :  S e e  AN S I / U L  1 0 0 8 ,  Transfer Switch Equip‐
ment,  fo r  i n fo r m a ti o n  c o ve r i n g  b r a n c h - c i r c u i t e m e r g e n c y l i g h t‐
i n g  tr a n s fe r  s wi tc h e s .

Tran s fe r S wi tc h ,  B yp as s  I s o l ati o n .  ( B yp as s  I s o l ati o n  Tran s fe r
S wi tc h )   A m an u a l ,  n o n a u to m a ti c ,  o r  a u to m a ti c  o p e r ate d
d e vi c e  u s e d  i n  c o n j u n c ti o n  wi th  a tr an s fe r  s wi tc h  to  p r o vi d e  a
m e a n s  o f d i r e c tl y c o n n e c ti n g l o ad  c o n d u c to r s  to  a p o we r
s o u r c e  an d  o f d i s c o n n e c ti n g th e  tr a n s fe r  s wi tc h .  ( C M P -1 3 )

N Tran s fe r S wi tc h ,  M e te r- M o u n te d .  ( M e te r- M o u n te d  Tran s fe r
S wi tc h )   A tr a n s fe r  s wi tc h  c o n n e c te d  b e twe e n  th e  u ti l i ty m e te r
an d  th e  m e te r  b as e .  ( C M P -1 3 )

I n fo r m ati o n a l  N o te :  M e te r-m o u n te d  tr an s fe r  s wi tc h e s  c a n  p l u g
i n to  th e  m e te r  b a s e .  Tr a n s fe r  s wi tc h e s  th a t i n c o r p o r a te  th e
m e te r  b a s e  i n  th e  tr a n s fe r  e q u i p m e n t a s s e m b l y a r e  n o t c o n s i d ‐
e r e d  m e te r-m o u n te d  tr a n s fe r  s wi tc h e s .

N Tran s fo r m e r.   E q u i p m e n t,  e i th e r  s i n gl e -p h a s e  o r  p o l yp h a s e ,
th a t u s e s  e l e c tr o m a gn e ti c  i n d u c ti o n  to  c o n ve r t c u r r e n t an d
vo l tag e  i n  a p r i m ar y c i r c u i t i n to  c u r r e n t an d  vo l tag e  i n  a s e c o n ‐

d ar y c i r c u i t.  ( C M P -9 )

N Tran s i ti o n  As s e m b l y.   An  as s e m b l y to  fac i l i tate  c o n n e c ti o n  o f
th e  fat c o n d u c to r  c a b l e  ( Typ e  F C C )  s ys te m  to  o th e r  wi r i n g
s ys te m s ,  i n c o r p o r ati n g  ( 1 )  a m e an s  o f e l e c tr i c a l  i n te r c o n n e c ‐

ti o n  an d  ( 2 )  a  s u i tab l e  b o x  o r  c o ve r i n g  fo r  p r o vi d i n g  e l e c tr i c al
s a fe ty a n d  p r o te c ti o n  a ga i n s t p h ys i c a l  d a m a ge .  ( 3 2 4 )  ( C M P - 6 )

N Tran s p o r t Re fri ge rate d  U n i t ( T RU ) .   A tr a i l e r  o r  c o n tai n e r,
wi th  i n te g r ate d  c o o l i n g o r  h e ati n g ,  o r  b o th ,  u s e d  fo r  th e

p u r p o s e  o f m ai n tai n i n g  th e  d e s i r e d  e n vi r o n m e n t o f
te m p e r a tu r e -s e n s i ti ve  g o o d s  o r  p r o d u c ts .  ( 6 2 6 )  ( C M P - 1 2 )

N Tran s p o r tab l e .   X -r ay e q u i p m e n t th a t i s  to  b e  i n s tal l e d  i n  a
ve h i c l e  o r  th at m ay b e  r e a d i l y d i s as s e m b l e d  fo r  tr an s p o r t i n  a

ve h i c l e .  ( 6 6 0 )  ( C M P -1 2 )

N Tr uc k .   A m o to r  ve h i c l e  d e s i g n e d  fo r  th e  tr an s p o r tati o n  o f
go o d s ,  s e r vi c e s ,  an d  e q u i p m e n t.  ( 6 2 6 )  ( C M P -1 2 )

N Tr u c k  C o u p l e r.   A tr u c k fanged  s u r fac e  i n l e t a n d  m a ti n g c o r d
c o n n e c to r.  ( 6 2 6 )  ( C M P -1 2 )

N Tr uc k  Fl an ge d  S u r fac e  I n l e t.   T h e  d e vi c e ( s )  o n  th e  tr u c k i n to
wh i c h  th e  c o n n e c to r ( s )  i s  i n s e r te d  to  p r o vi d e  e l e c tr i c  e n e r g y

an d  o th e r  s e r vi c e s .  T h i s  d e vi c e  i s  p ar t o f th e  tr u c k c o u p l e r.  F o r
th e  p u r p o s e s  o f th i s  a r ti c l e ,  th e  tr u c k fanged  s u r fa c e  i n l e t i s

c o n s i d e r e d  to  b e  p a r t o f th e  tr u c k a n d  n o t p a r t o f th e  e l e c tr i ‐
fed  tr u c k p a r ki n g s p a c e  s u p p l y e q u i p m e n t.  ( 6 2 6 )  ( C M P -1 2 )

N Tr u n k  C ab l e .   A p o r ta b l e  e x te n s i o n  c ab l e  c o n ta i n i n g  s i x  o r
m o r e  b r an c h  c i r c u i ts ,  a m al e  m u l ti p o l e  p l u g ,  an d  a fe m al e

m u l ti p o l e  r e c e p ta c l e .  ( 5 2 0 )  ( C M P -1 5 )

N Tu b i n g,  E l e c tri c al  M e tal l i c  ( E M T ) .  ( E l e c tri c al  M e tal l i c  Tub i n g)  
An  u n th r e a d e d  th i n wa l l  r a c e way o f c i r c u l a r  c r o s s  s e c ti o n
d e s i g n e d  fo r  th e  p h ys i c a l  p r o te c ti o n  an d  r o u ti n g  o f c o n d u c to r s

a n d  c ab l e s  an d  fo r  u s e  as  a n  e q u i p m e n t g r o u n d i n g c o n d u c to r
wh e n  i n s ta l l e d  u ti l i z i n g a p p r o p r i ate  fttings.  ( C M P -8 )

N Tu b i n g,  E l e c tri c al  N o n m e tal l i c  ( E N T ) .  ( E l e c tri c al  N o n m e tal l i c
Tu b i n g)   A n o n m e tal l i c ,  p l i ab l e ,  c o r r u ga te d  r a c e way o f c i r c u l a r

c r o s s  s e c ti o n  wi th  i n te gr a l  o r  as s o c i ate d  c o u p l i n g s ,  c o n n e c to r s ,
a n d  fttings  fo r  th e  i n s ta l l ati o n  o f e l e c tr i c al  c o n d u c to r s .  I t i s

c o m p o s e d  o f a m ate r i a l  th a t i s  r e s i s tan t to  m o i s tu r e  an d  c h e m i ‐
c a l  atm o s p h e r e s  a n d  i s  fame  r e tar d an t.
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ART I C L E  1 0 0  — D E FI N I T I O N SC H AP T E R 1

7 0 –6 2 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

A p l i ab l e  r a c e way i s  a  r ac e wa y th at c an  b e  b e n t b y h a n d  wi th
a  re as o n ab l e  fo r c e  b u t wi th o u t o th e r  as s i s tan c e .  ( C M P -8 )

N Tub i n g,  Fl e x i b l e  M e tal l i c  ( FM T ) .  ( Fl e x i b l e  M e tal l i c  Tu b i n g)   A
m e tal  r ac e wa y th at i s  c i r c u l a r  i n  c r o s s  s e c ti o n ,  fexible,  an d

l i q u i d ti g h t wi th o u t a  n o n m e tal l i c  j ac ke t.  ( C M P -8 )

N Two - Fe r.   An  as s e m b l y c o n tai n i n g  o n e  m a l e  p l u g  a n d  two
fe m al e  c o r d  c o n n e c to r s  u s e d  to  c o n n e c t two  l o a d s  to  o n e

b r an c h  c i r c u i t.  ( 5 2 0 )  ( C M P -1 5 )

Δ Typ e  o f P ro te c ti o n  “ n ” .   Typ e  o f p r o te c ti o n  wh e r e  e l e c tr i c al
e q u i p m e n t,  i n  n o r m al  o p e r a ti o n ,  i s  n o t c ap ab l e  o f i g n i ti n g  a

s u rr o u n d i n g e x p l o s i ve  g as  atm o s p h e r e  a n d  a  fau l t c a p a b l e  o f
c a u s i n g  i g n i ti o n  i s  n o t l i ke l y to  o c c u r.  ( C M P -1 4 )

I n fo r m ati o n a l  N o te :  S e e  AN S I / U L  6 0 0 7 9 -1 5 ,  Explosive Atmos‐
pheres — Part 1 5: Equipment Protection by Type of Protection “n”,  fo r
ad d i ti o n a l  i n fo r m a ti o n .

U n gro u n d e d .   N o t c o n n e c te d  to  gr o u n d  o r  to  a  c o n d u c ti ve
b o d y th a t e x te n d s  th e  gr o u n d  c o n n e c ti o n .  ( C M P -5 )

Δ U n i n te r r u p ti b l e  P o we r S u p p l y ( U P S ) .   A d e vi c e  o r  s ys te m  th a t
p r o vi d e s  q u a l i ty an d  c o n ti n u i ty o f a c  p o we r  th r o u gh  th e  u s e  o f

a  s to r e d -e n e r g y d e vi c e  as  th e  b a c ku p  p o we r  s o u r c e  fo r  a p e r i o d
o f ti m e  wh e n  th e  n o r m a l  p o we r  s u p p l y i s  i n c ap ab l e  o f p e r fo r m ‐

i n g  a c c e p ta b l y.  ( C M P -1 3 )

N U n i t E q u i p m e n t.   A b atte r y- e q u i p p e d  e m e r g e n c y l u m i n ai r e
th a t i l l u m i n a te s  o n l y a s  p ar t o f th e  e m e r g e n c y i l l u m i n a ti o n

s ys te m  an d  i s  n o t i l l u m i n a te d  wh e n  th e  n o r m a l  s u p p l y i s  avai l a‐
b l e .  ( C M P -1 3 )

U ti l i z ati o n  E q u i p m e n t.   E q u i p m e n t th at u ti l i z e s  e l e c tr i c  e n e r g y
fo r  e l e c tr o n i c ,  e l e c tr o m e c h an i c al ,  c h e m i c al ,  h e ati n g ,  l i gh ti n g ,

o r  s i m i l ar  p u r p o s e s .  ( C M P -1 )

N Val ve  Ac tu ato r M o to r ( VAM )  As s e m b l i e s .   A m a n u fac tu r e d
as s e m b l y,  u s e d  to  o p e r ate  a  val ve ,  c o n s i s ti n g  o f an  ac tu ato r
m o to r  a n d  o th e r  c o m p o n e n ts  s u c h  as  m o to r  c o n tr o l l e r s ,  to r q u e
s wi tc h e s ,  l i m i t s wi tc h e s ,  an d  o ve r l o a d  p r o te c ti o n .  ( 4 3 0 )

( C M P -1 1 )

I n fo r m ati o n a l  N o te :  VAM s  typ i c a l l y h a ve  s h o r t-ti m e  d u ty a n d
h i g h -to r q u e  c h a r a c te r i s ti c s .

Ve n ti l ate d .   P r o vi d e d  wi th  a m e an s  to  p e r m i t c i r c u l ati o n  o f ai r
suffcient to  r e m o ve  an  e x c e s s  o f h e a t,  fu m e s ,  o r  va p o r s .

( C M P -1 4 )

N Ve s s e l .   A c o n tai n e r  s u c h  a s  a  b ar r e l ,  d r u m ,  o r  tan k fo r  h o l d i n g
fuids  o r  o th e r  m a te r i al .  ( C M P -1 7 )

Vo l ati l e  Fl am m ab l e  L i q u i d .   A fammable  l i q u i d  h avi n g  a fash
p o i n t b e l o w 3 8 ° C  ( 1 0 0 ° F ) ,  o r  a fammable  l i q u i d  wh o s e

te m p e r a tu r e  i s  ab o ve  i ts  fash  p o i n t,  o r  a C l a s s  I I  c o m b u s ti b l e
l i q u i d  th a t h as  a  va p o r  p r e s s u r e  n o t e x c e e d i n g  2 7 6  kP a

( 4 0  p s i a)  a t 3 8 ° C  ( 1 0 0 ° F )  an d  wh o s e  te m p e r atu r e  i s  a b o ve  i ts
fash  p o i n t.  ( C M P - 1 4 )

Vo l tage  ( o f a c i rc u i t) .   T h e  gr e a te s t r o o t-m e an -s q u a r e  ( r m s )
( e ffe c ti ve )  d i ffe r e n c e  o f p o te n ti al  b e twe e n  an y two  c o n d u c to r s
o f th e  c i r c u i t c o n c e r n e d .  ( C M P -1 )

I n fo r m ati o n a l  N o te :  S o m e  s ys te m s ,  s u c h  a s  3 - p h a s e  4 - wi r e ,
s i n g l e -p h a s e  3 -wi r e ,  a n d  3 - wi r e  d i r e c t c u r r e n t,  m a y h a ve  va r i o u s
c i r c u i ts  o f va r i o u s  vo l ta g e s .

N Vo l tage ,  H i gh .  ( H i gh  Vo l tage )   A p o te n ti a l  d i ffe r e n c e  o f m o r e
th a n  1 0 0 0  vo l ts ,  n o m i n a l .  ( C M P -9 )

I n fo r m ati o n a l  N o te :  C i r c u i ts  a n d  e q u i p m e n t r a te d  a t p o te n ti a l
d i ffe r e n c e s  o f m o r e  th a n  1 0 0 0  vo l ts  a n d  u p  to  5 2  kV ar e  a l s o
c o m m o n l y r e fe r r e d  to  a s  m e d i u m  vo l ta g e .

N Vo l tage ,  L o w.  ( L o w Vo l tage ) .   An  e l e c tr o m o ti ve  fo r c e  r ate d
2 4  vo l ts ,  n o m i n a l ,  o r  l e s s .  ( 5 5 1 )  ( C M P -7 )

Δ Vo l tage ,  N o m i n al .  ( N o m i n al  Vo l tage )   A n o m i n al  val u e  as s i g n e d
to  a  c i r c u i t o r  s ys te m  fo r  th e  p u r p o s e  o f c o n ve n i e n tl y d e s i gn a t‐
i n g  i ts  vo l ta ge  c l a s s  ( e . g . ,  1 2 0 / 2 4 0  vo l ts ,  4 8 0 Y/ 2 7 7  vo l ts ,

6 0 0  vo l ts ) .  ( C M P - 1 )

I n fo r m ati o n a l  N o te  N o .  1 :  T h e  a c tu a l  vo l tag e  a t wh i c h  a  c i r c u i t
o p e r a te s  c a n  va r y fr o m  th e  n o m i n a l  wi th i n  a r a n g e  th a t p e r m i ts
s a ti s fa c to r y o p e r a ti o n  o f e q u i p m e n t.

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  AN S I  C 8 4 . 1 -2 0 1 1 ,  Voltage Ratings
for Electric Power Systems and Equipment (60 Hz).

N Vo l tage ,  N o m i n al  ( as  ap p l i e d  to  b atte r y o r c e l l ) . ( N o m i n al  Vo l t‐
age )   T h e  val u e  a s s i gn e d  to  a  c e l l  o r  b a tte r y o f a g i ve n  vo l ta ge
c l as s  fo r  th e  p u r p o s e  o f c o n ve n i e n t d e s i gn a ti o n .  T h e  o p e r a ti n g

vo l tag e  o f th e  c e l l  o r  b a tte r y m ay var y a b o ve  o r  b e l o w th i s  val u e .
( C M P -1 3 )

I n fo r m ati o n a l  N o te :  T h e  m o s t c o m m o n  n o m i n a l  c e l l  vo l ta g e s
ar e  2  vo l ts  p e r  c e l l  fo r  th e  l e a d -a c i d  b a tte r i e s ,  1 . 2  vo l ts  p e r  c e l l
fo r  a l k al i  b a tte r i e s ,  a n d  3 . 2  to  3 . 8  vo l ts  p e r  c e l l  fo r  L i -i o n  b a tte r ‐
i e s .  N o m i n a l  vo l ta g e s  m i g h t var y wi th  d i ffe r e n t c h e m i s tr i e s .

Vo l tage  to  G ro u n d .   F o r  g r o u n d e d  c i r c u i ts ,  th e  vo l tag e  b e twe e n
th e  g i ve n  c o n d u c to r  a n d  th at p o i n t o r  c o n d u c to r  o f th e  c i r c u i t
th a t i s  g r o u n d e d ;  fo r  u n gr o u n d e d  c i r c u i ts ,  th e  gr e a te s t vo l tag e

b e twe e n  th e  gi ve n  c o n d u c to r  an d  a n y o th e r  c o n d u c to r  o f th e
c i r c u i t.  ( C M P -1 )

Wate r ti gh t.   C o n s tr u c te d  s o  th at m o i s tu r e  wi l l  n o t e n te r  th e
e n c l o s u r e  u n d e r  specifed  te s t c o n d i ti o n s .  ( C M P -1 )

We ath e rp ro o f.   C o n s tr u c te d  o r  p r o te c te d  s o  th at e x p o s u r e  to
th e  we ath e r  wi l l  n o t i n te r fe r e  wi th  s u c c e s s fu l  o p e r a ti o n .

( C M P -1 )

I n fo r m ati o n a l  N o te :  Rai n p r o o f,  r a i n ti g h t,  o r  wa te r ti g h t e q u i p ‐
m e n t c a n  fulfll  th e  r e q u i r e m e n ts  fo r  we a th e r p r o o f wh e r e  va r y‐
i n g  we a th e r  c o n d i ti o n s  o th e r  th a n  we tn e s s ,  s u c h  a s  s n o w,  i c e ,
d u s t,  o r  te m p e r a tu r e  e x tr e m e s ,  a r e  n o t a  fac to r.

•
N Wh ar f.   A s tr u c tu r e  a t th e  s h o r e l i n e  th at h a s  a  p l atfo r m  b u i l t

a l o n g  a n d  p ar a l l e l  to  a  b o d y o f wa te r  wi th  e i th e r  an  o p e n  d e c k
o r  a  s u p e r s tr u c tu r e .  [ 3 0 7 : 3 . 3 . 2 8 ]  ( 5 5 5 )  ( C M P -7 )

N Wi n d  Tu rb i n e .   A m e c h a n i c al  d e vi c e  th a t c o n ve r ts  wi n d  e n e r g y
to  e l e c tr i c al  e n e r g y.  ( C M P -4 )

N Wi n d  Turb i n e  O u tp u t C i rc u i t.  ( Tu rb i n e  O u tp u t C i rc ui t)   T h e
c i r c u i t c o n d u c to r s  b e twe e n  th e  i n te r n al  c o m p o n e n ts  o f a  wi n d

tu r b i n e  ( wh i c h  m i gh t i n c l u d e  an  al te r n ato r,  i n te g r ate d  r e c ti ‐
fer,  c o n tr o l l e r,  an d / o r  i n ve r te r )  a n d  o th e r  e q u i p m e n t.  ( 6 9 4 )

( C M P -4 )

N Wi re .   A fac to r y as s e m b l y o f o n e  o r  m o r e  i n s u l a te d  c o n d u c to r s
wi th o u t a n  o ve r al l  c o ve r i n g.  ( 8 0 5 )  ( C M P -1 6 )

N Wi re l e s s  P o we r Tran s fe r ( WP T ) .   T h e  tr an s fe r  o f e l e c tr i c al
e n e r gy fr o m  a p o we r  s o u r c e  to  an  e l e c tr i c a l  l o ad  vi a m ag n e ti c
felds  b y a  c o n ta c tl e s s  m e a n s  b e twe e n  a p r i m a r y d e vi c e  an d  a

s e c o n d a r y d e vi c e .  ( 6 2 5 )  ( C M P -1 2 )

N Wi re l e s s  P o we r Tran s fe r E q u i p m e n t ( WP T E ) .   E q u i p m e n t
i n s ta l l e d  specifcally fo r  th e  p u r p o s e  o f tr an s fe r r i n g  e n e r g y

b e twe e n  th e  p r e m i s e s  wi r i n g  an d  th e  e l e c tr i c  ve h i c l e  wi th o u t
p h ys i c al  e l e c tr i c a l  c o n tac t.  ( 6 2 5 )  ( C M P -1 2 )
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ART I C L E  1 1 0  — GE N E RAL  RE QU I RE M E N T S  F O R E L E C T RI C AL  I N S TAL L AT I O N S 1 1 0 . 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –6 3

I n fo r m a ti o n a l  N o te  N o .  1 :  T h e  g e n e r a l  fo r m  o f WP T E  c o n s i s ts
o f two  p h ys i c a l  p a c ka g e s :  a  c o n tr o l  b o x  a n d  a  p r i m ar y p a d .

I n fo r m a ti o n a l  N o te  N o .  2 :  E l e c tr i c  ve h i c l e  p o we r  e x p o r t e q u i p ‐
m e n t a n d  wi r e l e s s  p o we r  tr a n s fe r  e q u i p m e n t a r e  s o m e ti m e s
c o n ta i n e d  i n  o n e  s e t o f e q u i p m e n t,  s o m e ti m e s  r e fe r r e d  to  a s  a
b i d i r e c ti o n al  WP T E .

N Wi re ways ,  M e tal .  ( M e tal  Wi re ways )   S h e e t m e tal  tr o u g h s  wi th
h i n ge d  o r  r e m o va b l e  c o ve r s  fo r  h o u s i n g  an d  p r o te c ti n g  e l e c tr i ‐

c a l  wi r e s  a n d  c ab l e  a n d  i n  wh i c h  c o n d u c to r s  ar e  l a i d  i n  p l a c e
a fte r  th e  r ac e wa y h a s  b e e n  i n s tal l e d  a s  a c o m p l e te  s ys te m .
( C M P -8 )

N Wi re ways ,  N o n m e tal l i c .  ( N o n m e tal l i c  Wi re ways )   F l am e -
r e ta r d an t,  n o n m e tal l i c  tr o u g h s  wi th  r e m o va b l e  c o ve r s  fo r  h o u s ‐

i n g a n d  p r o te c ti n g  e l e c tr i c al  wi r e s  a n d  c ab l e s  i n  wh i c h
c o n d u c to r s  a re  l a i d  i n  p l a c e  afte r  th e  r a c e way h as  b e e n  i n s ta l ‐

l e d  a s  a  c o m p l e te  s ys te m .  ( C M P -8 )

N Wo rk  S ur fac e .   A fxed,  s tati o n ar y,  o r  p o r ta b l e  s u r fa c e  typ i c al l y
i n te n d e d  fo r  d r y u s e  a n d  fo r  tas ks  o th e r  th a n  fo o d  p r e p ar a ti o n ,
p e r s o n a l  l a va ti o n ,  o r  l a u n d e r i n g th at p r e s e n ts  an  i n c i d e n tal  r i s k
o f s p i l l a ge  o f s m al l e r  q u a n ti ti e s  o f b e ve r a ge s  a n d  o th e r  l i q u i d s

u p o n  o u tl e ts  m o u n te d  d i r e c tl y o n  o r  r e c e s s e d  i n  th e  s u r fac e .
( C M P -2 )

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  U L  1 1 1 ,  Outline of Investigation for
Multioutlet Assemblies,  a n d  U L  9 6 2 A,  Furniture Power Distribution

Units,  wh i c h  e s ta b l i s h  th e  p e r fo r m a n c e  e val u a ti o n  c r i te r i a  a n d
c o n s tr u c ti o n  c r i te r i a.

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  4 0 6 . 5 ( F ) ,  4 0 6 . 5 ( G) ( 1 ) ,  a n d
4 0 6 . 5 ( H )  fo r  i n fo r m a ti o n  o n  r e c e p ta c l e s  fo r  wo r k s u r fac e s
d i s ti n g u i s h e d  fr o m  r e c e p ta c l e s  fo r  c o u n te r s  a n d  c o u n te r to p s .

N Z o n e .   A p h ys i c al l y identifable  ar e a  ( s u c h  a s  b ar r i e r s  o r  s e p ar a‐
ti o n  b y d i s ta n c e )  wi th i n  an  i n fo r m ati o n  te c h n o l o g y e q u i p m e n t

r o o m ,  wi th  d e d i c ate d  p o we r  an d  c o o l i n g  s ys te m s  fo r  th e  i n fo r ‐
m a ti o n  te c h n o l o gy e q u i p m e n t o r  s ys te m s .  ( 6 4 5 )  ( C M P -1 2 )

•

ART I C L E  1 1 0
G e n e ral  Re q u i re m e n ts  fo r E l e c tri c al

I n s tal l ati o n s

P ar t I . G e n e ral

1 1 0 . 1  S c o p e .  T h i s  ar ti c l e  c o ve r s  g e n e r al  r e q u i r e m e n ts  fo r  th e
e x a m i n ati o n  a n d  a p p r o val ,  i n s tal l ati o n  an d  u s e ,  ac c e s s  to  an d
s p ac e s  a b o u t e l e c tr i c al  c o n d u c to r s  a n d  e q u i p m e n t;  e n c l o s u r e s
i n te n d e d  fo r  p e r s o n n e l  e n tr y;  an d  tu n n e l  i n s tal l ati o n s .

I n fo r m a ti o n a l  N o te :  S e e  I n fo r m a ti ve  An n e x  J  fo r  i n fo r m a ti o n
r e g ar d i n g  AD A a c c e s s i b i l i ty d e s i g n .

1 1 0 . 2  Ap p ro val .  T h e  c o n d u c to r s  an d  e q u i p m e n t r e q u i r e d  o r
p e r m i tte d  b y th i s  Code s h a l l  b e  ac c e p tab l e  o n l y i f ap p r o ve d .

I n fo r m ati o n a l  N o te :  S e e  9 0 . 7 ,  E x am i n a ti o n  o f E q u i p m e n t fo r
S a fe ty,  a n d  1 1 0 . 3 ,  E x a m i n ati o n ,  Identifcation,  I n s ta l l a ti o n ,  a n d
U s e  o f E q u i p m e n t.  S e e  defnitions  o f Approved,  Identifed,  Labeled,

an d  Listed.

1 1 0 . 3  E x am i n ati o n ,  Identifcation,  I n s tal l ati o n ,  U s e ,  an d  L i s t‐
i n g ( P ro d u c t Certifcation)  o f E q u i p m e n t.

( A)  E x am i n ati o n .  I n  j u d g i n g  e q u i p m e n t,  c o n s i d e r a ti o n s  s u c h
as  th e  fo l l o wi n g s h al l  b e  e val u a te d :

( 1 ) S u i ta b i l i ty fo r  i n s ta l l a ti o n  an d  u s e  i n  c o n fo r m i ty wi th  th i s
Code

I n fo r m ati o n a l  N o te  N o .  1 :  E q u i p m e n t m a y b e  n e w,  r e c o n d i ‐
ti o n e d ,  r e fu r b i s h e d ,  o r  r e m a n u fa c tu r e d .

I n fo r m ati o n a l  N o te  N o .  2 :  S u i ta b i l i ty o f e q u i p m e n t u s e  m ay b e
identifed  b y a d e s c r i p ti o n  m a r ke d  o n  o r  p r o vi d e d  wi th  a p r o d ‐
u c t to  i d e n ti fy th e  s u i ta b i l i ty o f th e  p r o d u c t fo r  a  specifc
p u r p o s e ,  e n vi r o n m e n t,  o r  ap p l i c a ti o n .  S p e c i a l  c o n d i ti o n s  o f u s e
o r  o th e r  l i m i ta ti o n s  a n d  o th e r  p e r ti n e n t i n fo r m a ti o n  m a y b e
m a r ke d  o n  th e  e q u i p m e n t,  i n c l u d e d  i n  th e  p r o d u c t i n s tr u c ti o n s ,
o r  i n c l u d e d  i n  th e  a p p r o p r i a te  l i s ti n g  a n d  l ab e l i n g  i n fo r m ati o n .
S u i tab i l i ty o f e q u i p m e n t m a y b e  e vi d e n c e d  b y l i s ti n g  o r  l a b e l i n g .

( 2 ) M e c h an i c a l  s tr e n g th  a n d  d u r ab i l i ty,  i n c l u d i n g,  fo r  p ar ts
d e s i g n e d  to  e n c l o s e  an d  p r o te c t o th e r  e q u i p m e n t,  th e

a d e q u a c y o f th e  p r o te c ti o n  th u s  p r o vi d e d
( 3 ) Wi r e -b e n d i n g an d  c o n n e c ti o n  s p ac e
( 4 ) E l e c tr i c al  i n s u l ati o n
( 5 ) H e ati n g  e ffe c ts  u n d e r  n o r m a l  c o n d i ti o n s  o f u s e  an d  al s o

u n d e r  ab n o r m al  c o n d i ti o n s  l i ke l y to  ar i s e  i n  s e r vi c e
( 6 ) Ar c i n g  e ffe c ts
( 7 ) Classifcation  b y typ e ,  s i z e ,  vo l tag e ,  c u r r e n t c ap ac i ty,  an d

specifc  u s e
( 8 ) C yb e r s e c u r i ty fo r  n e two r k-c o n n e c te d  l i fe  s afe ty e q u i p ‐

m e n t to  ad d r e s s  i ts  a b i l i ty to  wi th s ta n d  u n au th o r i z e d
u p d ate s  an d  m a l i c i o u s  atta c ks  wh i l e  c o n ti n u i n g to

p e r fo r m  i ts  i n te n d e d  s a fe ty fu n c ti o n al i ty

I n fo r m a ti o n a l  N o te  N o .  3 :  S e e  th e  AN S I / I S A 6 2 4 4 3  s e r i e s  o f
s ta n d a r d s  fo r  i n d u s tr i a l  a u to m a ti o n  a n d  c o n tr o l  s ys te m s ,  th e
U L  2 9 0 0  s e r i e s  o f s ta n d a r d s  fo r  s o ftwa r e  c yb e r s e c u r i ty fo r
n e two r k-c o n n e c ta b l e  p r o d u c ts ,  an d  U L  5 5 0 0 ,  Standard for Remote

Software Updates,  wh i c h  a r e  s ta n d a r d s  th a t p r o vi d e  fr a m e wo r ks  to
m i ti g a te  c u r r e n t a n d  fu tu r e  s e c u r i ty c yb e r s e c u r i ty vu l n e r a b i l i ti e s
a n d  a d d r e s s  s o ftwa r e  i n te g r i ty i n  s ys te m s  o f e l e c tr i c al  e q u i p ‐
m e n t.

( 9 ) O th e r  fa c to r s  th at c o n tr i b u te  to  th e  p r ac ti c al  s afe gu ar d ‐
i n g o f p e r s o n s  u s i n g  o r  l i ke l y to  c o m e  i n  c o n ta c t wi th  th e
e q u i p m e n t

( B )  I n s tal l ati o n  an d  U s e .  E q u i p m e n t th at i s  l i s te d ,  l ab e l e d ,  o r
b o th ,  o r  identifed  fo r  a u s e  s h al l  b e  i n s tal l e d  a n d  u s e d  i n

ac c o r d an c e  wi th  a n y i n s tr u c ti o n s  i n c l u d e d  i n  th e  l i s ti n g ,  l ab e l ‐
i n g,  o r  identifcation.

I n fo r m ati o n a l  N o te :  T h e  i n s tal l a ti o n  a n d  u s e  i n s tr u c ti o n s  m ay
b e  p r o vi d e d  i n  th e  fo r m  o f p r i n te d  m a te r i a l ,  q u i c k  r e s p o n s e
( QR)  c o d e ,  o r  th e  a d d r e s s  o n  th e  i n te r n e t wh e r e  u s e r s  c a n
d o wn l o a d  th e  r e q u i r e d  i n s tr u c ti o n s .

( C )  L i s ti n g.  P r o d u c t te s ti n g,  e va l u a ti o n ,  an d  l i s ti n g ( p r o d u c t
certifcation)  s h a l l  b e  p e r fo r m e d  b y r e c o g n i z e d  qualifed  e l e c ‐
tr i c a l  te s ti n g l ab o r ato r i e s  an d  s h al l  b e  i n  a c c o r d an c e  wi th  a p p l i ‐

c a b l e  p r o d u c t s ta n d ar d s  r e c o g n i z e d  as  ac h i e vi n g  e q u i val e n t
an d  e ffe c ti ve  s afe ty fo r  e q u i p m e n t i n s ta l l e d  to  c o m p l y wi th  th i s
Code.

I n fo r m a ti o n a l  N o te :  T h e  O c c u p ati o n a l  S a fe ty a n d  H e al th
Ad m i n i s tr a ti o n  ( O S H A)  r e c o g n i z e s  qualifed  e l e c tr i c a l  te s ti n g
l a b o r a to r i e s  th a t p e r fo r m  e val u a ti o n s ,  te s ti n g ,  a n d  certifcation
o f c e r ta i n  p r o d u c ts  to  e n s u r e  th a t th e y m e e t th e  r e q u i r e m e n ts  o f
b o th  th e  c o n s tr u c ti o n  a n d  g e n e r a l  i n d u s tr y O S H A e l e c tr i c a l
s ta n d a r d s .  I f th e  l i s ti n g  ( p r o d u c t certifcation)  i s  d o n e  u n d e r  a
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ART I C L E  1 1 0  — GE N E RAL  RE QU I RE M E N T S  F O R E L E C T RI C AL  I N S TAL L AT I O N S1 1 0 . 4

7 0 –6 4 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

qualifed  e l e c tr i c a l  te s ti n g  l a b o r a to r y p r o g r a m ,  th i s  l i s ti n g  m ar k
signifes  th a t th e  te s te d  a n d  certifed  p r o d u c t c o m p l i e s  wi th  th e
r e q u i r e m e n ts  o f o n e  o r  m o re  a p p r o p r i a te  p r o d u c t s a fe ty te s t
s ta n d a r d s .

1 1 0 . 4  Vo l tage s .  T h e  vo l ta ge  c o n s i d e r e d  s h a l l  b e  th at at wh i c h
th e  c i r c u i t o p e r ate s .  T h e  vo l tag e  r ati n g  o f e l e c tr i c a l  e q u i p m e n t
s h a l l  n o t b e  l e s s  th a n  th e  n o m i n a l  vo l ta ge  o f a c i r c u i t to  wh i c h
i t i s  c o n n e c te d .

1 1 0 . 5  C o n d u c to rs .  C o n d u c to r s  u s e d  to  c ar r y c u r r e n t s h al l  b e
o f c o p p e r,  a l u m i n u m ,  o r  c o p p e r- c l ad  al u m i n u m  u n l e s s  o th e r ‐
wi s e  p r o vi d e d  i n  th i s  Code.  I f th e  c o n d u c to r  m a te r i al  i s  n o t
specifed,  th e  s i z e s  gi ve n  i n  th i s  Code s h al l  ap p l y to  c o p p e r
c o n d u c to r s .  I f o th e r  m ate r i al s  ar e  u s e d ,  th e  s i z e  s h a l l  b e
c h a n ge d  a c c o r d i n g l y.

1 1 0 . 6  C o n d u c to r S i z e s .  C o n d u c to r  s i z e s  a r e  e x p r e s s e d  i n
Am e r i c a n  Wi r e  Gau ge  ( AWG)  o r  i n  c i r c u l a r  m i l s .

1 1 0 . 7  Wi ri n g I n te gri ty.  C o m p l e te d  wi r i n g i n s ta l l a ti o n s  s h a l l  b e
fr e e  fr o m  s h o r t c i r c u i ts ,  g r o u n d  fau l ts ,  o r  an y c o n n e c ti o n s  to
gr o u n d  o th e r  th an  a s  r e q u i r e d  o r  p e r m i tte d  e l s e wh e r e  i n  th i s
Code.

1 1 0 . 8  Wi ri n g M e th o d s .  O n l y wi r i n g  m e th o d s  r e c o g n i z e d  a s
s u i tab l e  a r e  i n c l u d e d  i n  th i s  Code.  T h e  r e c o gn i z e d  m e th o d s  o f
wi r i n g  s h a l l  b e  p e r m i tte d  to  b e  i n s ta l l e d  i n  an y typ e  o f b u i l d i n g ,

o c c u p an c y,  o r  p r e m i s e s  wi r i n g s ys te m ,  e x c e p t as  o th e r wi s e
p r o vi d e d  i n  th i s  Code.

1 1 0 . 9  I n te r r u p ti n g Rati n g.  E q u i p m e n t i n te n d e d  to  i n te r r u p t
c u r r e n t a t fau l t l e ve l s  s h a l l  h ave  an  i n te r r u p ti n g r a ti n g a t n o m i ‐
n al  c i r c u i t vo l tag e  at l e a s t e q u al  to  th e  a va i l a b l e  fau l t c u r r e n t a t

th e  l i n e  te r m i n a l s  o f th e  e q u i p m e n t.

E q u i p m e n t i n te n d e d  to  i n te r r u p t c u r r e n t at o th e r  th a n  fau l t
l e ve l s  s h al l  h ave  an  i n te r r u p ti n g  r a ti n g a t n o m i n a l  c i r c u i t vo l t‐
age  a t l e a s t e q u a l  to  th e  c u r r e n t th at m u s t b e  i n te r r u p te d .

1 1 0 . 1 0  C i rc ui t I m p e d an c e ,  S h o r t- C i rc u i t C u r re n t Rati n gs ,  an d
O th e r C h arac te ri s ti c s .  T h e  o ve r c u r r e n t p r o te c ti ve  d e vi c e s ,  th e
to ta l  i m p e d a n c e ,  th e  e q u i p m e n t s h o r t- c i r c u i t c u r r e n t r ati n g s ,
an d  o th e r  c h a r ac te r i s ti c s  o f th e  c i r c u i t to  b e  p r o te c te d  s h a l l  b e
s e l e c te d  an d  c o o r d i n ate d  to  p e r m i t th e  c i r c u i t p r o te c ti ve  d e vi ‐
c e s  u s e d  to  c l e ar  a  fa u l t to  d o  s o  wi th o u t e x te n s i ve  d am a ge  to
th e  e l e c tr i c al  e q u i p m e n t o f th e  c i r c u i t.  T h i s  fau l t s h al l  b e
as s u m e d  to  b e  e i th e r  b e twe e n  two  o r  m o r e  o f th e  c i r c u i t
c o n d u c to r s  o r  b e twe e n  a n y c i r c u i t c o n d u c to r  a n d  th e  e q u i p ‐
m e n t gr o u n d i n g  c o n d u c to r ( s )  p e r m i tte d  i n  2 5 0 . 1 1 8 .  L i s te d

e q u i p m e n t a p p l i e d  i n  ac c o r d a n c e  wi th  th e i r  l i s ti n g  s h a l l  b e
c o n s i d e r e d  to  m e e t th e  r e q u i r e m e n ts  o f th i s  s e c ti o n .

1 1 0 . 1 1  D e te ri o rati n g Age n ts .  U n l e s s  identifed  fo r  u s e  i n  th e
o p e r ati n g  e n vi r o n m e n t,  n o  c o n d u c to r s  o r  e q u i p m e n t s h a l l  b e
l o c ate d  i n  d am p  o r  we t l o c ati o n s ;  wh e r e  e x p o s e d  to  g as e s ,
fu m e s ,  va p o r s ,  l i q u i d s ,  o r  o th e r  ag e n ts  th at h a ve  a  d e te r i o r a ti n g
e ffe c t o n  th e  c o n d u c to r s  o r  e q u i p m e n t;  o r  wh e r e  e x p o s e d  to
e x c e s s i ve  te m p e r a tu r e s .

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  3 0 0 . 6  fo r  p r o te c ti o n  a g a i n s t
c o r r o s i o n .

I n fo r m a ti o n a l  N o te  N o .  2 :  S o m e  c l e a n i n g  a n d  l u b r i c a ti n g
c o m p o u n d s  c an  c a u s e  s e ve r e  d e te r i o r ati o n  o f m an y p l a s ti c  m a te ‐
r i a l s  u s e d  fo r  i n s u l a ti n g  a n d  s tr u c tu r a l  a p p l i c a ti o n s  i n  e q u i p ‐
m e n t.

E q u i p m e n t n o t identifed  fo r  o u td o o r  u s e  an d  e q u i p m e n t
identifed  o n l y fo r  i n d o o r  u s e ,  s u c h  as  “ d r y l o c ati o n s , ”  “ i n d o o r

u s e  o n l y, ”  “ d a m p  l o c a ti o n s , ”  o r  e n c l o s u r e  Typ e s  1 ,  2 ,  5 ,  1 2 ,  1 2 K,
a n d / o r  1 3 ,  s h a l l  b e  p r o te c te d  ag ai n s t d am ag e  fr o m  th e  we a th e r
d u r i n g c o n s tr u c ti o n .

I n fo r m a ti o n a l  N o te  N o .  3 :  S e e  Ta b l e  1 1 0 . 2 8  fo r  a p p r o p r i a te
e n c l o s u r e -typ e  d e s i g n a ti o n s .

I n fo r m a ti o n a l  N o te  N o .  4 :  S e e  NFPA 5000-2 0 1 5 ,  Building
Construction and Safety Code,  th e  International Building Code (IBC),

a n d  th e  International Residential Code for One- and Two-Family
Dwellings (IRC),  fo r  i n fo r m a ti o n  fo r  m i n i m u m  food  p r o vi s i o n s .

1 1 0 . 1 2  M e c h an i c al  E x e c u ti o n  o f Wo rk.  E l e c tr i c a l  e q u i p m e n t
s h a l l  b e  i n s tal l e d  i n  a  p r o fe s s i o n a l  an d  s ki l l fu l  m an n e r.

I n fo r m a ti o n a l  N o te :  S e e  AN S I / N E C A 1 -2 0 1 5 ,  Standard for Good
Workmanship in Electrical Construction,  a n d  o th e r  AN S I -a p p r o ve d

i n s ta l l a ti o n  s ta n d a r d s  fo r  i n fo r m ati o n  o n  a c c e p te d  i n d u s tr y p r a c ‐
ti c e s .

( A)  U n us e d  O p e n i n gs .  U n u s e d  o p e n i n g s ,  o th e r  th an  th o s e
i n te n d e d  fo r  th e  o p e r a ti o n  o f e q u i p m e n t,  th o s e  i n te n d e d  fo r
m o u n ti n g p u r p o s e s ,  o r  th o s e  p e r m i tte d  a s  p a r t o f th e  d e s i g n

fo r  l i s te d  e q u i p m e n t,  s h a l l  b e  c l o s e d  to  a ffo r d  p r o te c ti o n
s u b s tan ti a l l y e q u i val e n t to  th e  wal l  o f th e  e q u i p m e n t.  Wh e r e
m e tal l i c  p l u g s  o r  p l ate s  a r e  u s e d  wi th  n o n m e tal l i c  e n c l o s u r e s ,

th e y s h a l l  b e  r e c e s s e d  at l e as t 6  m m  ( 1 ∕4  i n . )  fr o m  th e  o u te r
s u r fac e  o f th e  e n c l o s u r e .

( B )  I n te gri ty o f E l e c tri c al  E q ui p m e n t an d C o n n e c ti o n s .  I n te r ‐
n al  p a r ts  o f e l e c tr i c a l  e q u i p m e n t,  i n c l u d i n g b u s b ar s ,  wi r i n g

te r m i n a l s ,  i n s u l ato r s ,  an d  o th e r  s u r fac e s ,  s h al l  n o t b e  d am ag e d
o r  c o n tam i n a te d  b y fo r e i gn  m a te r i al s  s u c h  a s  p ai n t,  p l as te r,
c l e an e r s ,  ab r as i ve s ,  o r  c o r r o s i ve  r e s i d u e s .  T h e r e  s h al l  b e  n o

d am ag e d  p ar ts  th at m ay ad ve r s e l y affe c t s afe  o p e r a ti o n  o r
m e c h a n i c al  s tr e n gth  o f th e  e q u i p m e n t s u c h  as  p a r ts  th a t a r e
b r o ke n ;  b e n t;  c u t;  o r  d e te r i o r a te d  b y c o r r o s i o n ,  c h e m i c al

a c ti o n ,  o r  o ve rh e a ti n g.

Δ ( C )  C ab l e s  an d  C o n d u c to rs .  C a b l e s  an d  c o n d u c to r s  i n s tal l e d
e x p o s e d  o n  th e  s u r fac e s  o f c e i l i n g s  a n d  s i d e wal l s  s h al l  b e
s u p p o r te d  b y th e  b u i l d i n g s tr u c tu r e  i n  s u c h  a  m a n n e r  th a t th e

c a b l e s  a n d  c o n d u c to r s  wi l l  n o t b e  d am a ge d  b y n o r m al  b u i l d i n g
u s e .  S u c h  c a b l e s  a n d  c o n d u c to r s  s h a l l  b e  s e c u r e d  b y h a r d wa r e
i n c l u d i n g  s tr ap s ,  s tap l e s ,  c ab l e  ti e s ,  h an g e r s ,  o r  s i m i l a r  fttings

d e s i g n e d  an d  i n s tal l e d  s o  a s  n o t to  d am ag e  th e  c ab l e .  T h e
i n s ta l l ati o n  s h al l  al s o  c o n fo r m  wi th  3 0 0 . 4  an d  3 0 0 . 1 1 .  N o n m e ‐

ta l l i c  c ab l e  ti e s  an d  o th e r  n o n m e tal l i c  c a b l e  a c c e s s o r i e s  u s e d  to
s e c u r e  a n d  s u p p o r t c ab l e s  i n  o th e r  s p a c e s  u s e d  fo r  e n vi r o n ‐

m e n tal  ai r  ( p l e n u m s )  s h al l  b e  l i s te d  as  h avi n g  l o w s m o ke  an d
h e at r e l e as e  p r o p e r ti e s .

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  N F PA 9 0 A-2 0 2 1 ,  Standard for the
Installation of Air-Conditioning and Ventilating Systems,  4 . 3 . 1 1 . 2 . 6 . 5

a n d  4 . 3 . 1 1 . 5 . 5 . 6 ,  fo r  d i s c r e te  c o m b u s ti b l e  c o m p o n e n ts  i n s ta l l e d
i n  a c c o r d a n c e  wi th  3 0 0 . 2 2 ( C ) .

I n fo r m a ti o n a l  N o te  N o .  2 :  P a i n t,  p l a s te r,  c l e a n e r s ,  a b r a s i ve s ,
c o r r o s i ve  r e s i d u e s ,  o r  o th e r  c o n ta m i n a n ts  m ay r e s u l t i n  a n  u n d e ‐
te r m i n e d  a l te r a ti o n  o f o p ti c al  fber  c ab l e  p r o p e r ti e s .

1 1 0 . 1 3  M o u n ti n g an d  C o o l i n g o f E q u i p m e n t.

( A)  M o u n ti n g.  E l e c tr i c a l  e q u i p m e n t s h al l  b e  frmly s e c u r e d  to
th e  s u r fac e  o n  wh i c h  i t i s  m o u n te d .  Wo o d e n  p l u gs  d r i ve n  i n to
h o l e s  i n  m as o n r y,  c o n c r e te ,  p l as te r,  o r  s i m i l ar  m ate r i a l s  s h a l l
n o t b e  u s e d .

( B )  C o o l i n g.  E l e c tr i c a l  e q u i p m e n t th at d e p e n d s  o n  th e  n atu ‐
ra l  c i r c u l a ti o n  o f ai r  an d  c o n ve c ti o n  p r i n c i p l e s  fo r  c o o l i n g  o f
e x p o s e d  s u r fac e s  s h a l l  b e  i n s tal l e d  s o  th a t r o o m  airfow o ve r
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –6 5

s u c h  s u r fac e s  i s  n o t p r e ve n te d  b y wa l l s  o r  b y ad j ac e n t i n s tal l e d
e q u i p m e n t.  F o r  e q u i p m e n t d e s i g n e d  fo r  foor  m o u n ti n g ,  c l e ar ‐

a n c e  b e twe e n  to p  s u r fa c e s  a n d  ad j a c e n t s u r fa c e s  s h a l l  b e  p r o vi ‐
d e d  to  d i s s i p ate  r i s i n g  war m  ai r.

E l e c tr i c a l  e q u i p m e n t p r o vi d e d  wi th  ve n ti l ati n g  o p e n i n g s
s h a l l  b e  i n s ta l l e d  s o  th at wa l l s  o r  o th e r  o b s tr u c ti o n s  d o  n o t

p r e ve n t th e  fr e e  c i r c u l a ti o n  o f ai r  th r o u g h  th e  e q u i p m e n t.

Δ 1 1 0 . 1 4  E l e c tri c al  C o n n e c ti o n s .  B e c au s e  o f d i ffe r e n t c h ar a c te r ‐
i s ti c s  o f d i s s i m i l a r  m e ta l s ,  d e vi c e s  s u c h  a s  p r e s s u r e  te r m i n al  o r
p r e s s u r e  s p l i c i n g c o n n e c to r s  an d  s o l d e r i n g l u gs  s h a l l  b e  i d e n ti ‐
fed  fo r  th e  m ate r i al  o f th e  c o n d u c to r  a n d  s h a l l  b e  p r o p e r l y

i n s ta l l e d  a n d  u s e d .  C o n d u c to r s  o f d i s s i m i l ar  m e tal s  s h a l l  n o t b e
i n te r m i x e d  i n  a  te r m i n al  o r  s p l i c i n g c o n n e c to r  wh e r e  p h ys i c al

c o n tac t o c c u r s  b e twe e n  d i s s i m i l ar  c o n d u c to r s  u n l e s s  th e  d e vi c e
i s  identifed  fo r  th e  p u r p o s e  a n d  c o n d i ti o n s  o f u s e .  M ate r i al s
s u c h  a s  s o l d e r,  fuxes,  i n h i b i to r s ,  an d  c o m p o u n d s ,  wh e r e

e m p l o ye d ,  s h a l l  b e  s u i tab l e  fo r  th e  u s e  a n d  s h al l  b e  o f a  typ e
th a t wi l l  n o t ad ve r s e l y affe c t th e  c o n d u c to r s ,  i n s tal l a ti o n ,  o r

e q u i p m e n t.

C o n n e c to r s  an d  te r m i n al s  fo r  c o n d u c to r s  m o r e  fnely s tr an ‐
d e d  th an  C l a s s  B  an d  C l as s  C  s tr an d i n g  as  s h o wn  i n  C h a p te r  9 ,

Ta b l e  1 0 ,  s h al l  b e  identifed  fo r  th e  specifc  c o n d u c to r  c l as s  o r
c l as s e s .

( A)  Te r m i n al s .  C o n n e c ti o n  o f c o n d u c to r s  to  te r m i n a l  p ar ts
s h a l l  e n s u r e  a m e c h an i c al l y s e c u r e  e l e c tr i c al  c o n n e c ti o n  wi th ‐

o u t d am a gi n g th e  c o n d u c to r s  an d  s h a l l  b e  m a d e  b y m e an s  o f
p r e s s u r e  c o n n e c to r s  ( i n c l u d i n g s e t-s c r e w typ e ) ,  s o l d e r  l u g s ,  o r
s p l i c e s  to  fexible  l e ad s .  C o n n e c ti o n  b y m e an s  o f wi r e -b i n d i n g

s c r e ws  o r  s tu d s  a n d  n u ts  th a t h ave  u p tu r n e d  l u gs  o r  th e  e q u i va‐
l e n t s h al l  b e  p e r m i tte d  fo r  1 0  AWG o r  s m a l l e r  c o n d u c to r s .

Te r m i n a l s  fo r  m o r e  th an  o n e  c o n d u c to r  a n d  te r m i n al s  u s e d
to  c o n n e c t al u m i n u m  s h al l  b e  s o  identifed.

( B )  S p l i c e s .  C o n d u c to r s  s h a l l  b e  s p l i c e d  o r  j o i n e d  wi th  s p l i c ‐
i n g  d e vi c e s  identifed  fo r  th e  u s e  o r  b y b r az i n g ,  we l d i n g,  o r

s o l d e r i n g  wi th  a fu s i b l e  m e ta l  o r  a l l o y.  S o l d e r e d  s p l i c e s  s h a l l
frst b e  s p l i c e d  o r  j o i n e d  s o  as  to  b e  m e c h an i c a l l y a n d  e l e c tr i ‐
c a l l y s e c u r e  wi th o u t s o l d e r  an d  th e n  b e  s o l d e r e d .  Al l  s p l i c e s

a n d  j o i n ts  a n d  th e  fr e e  e n d s  o f c o n d u c to r s  s h a l l  b e  c o ve r e d
wi th  a n  i n s u l a ti o n  e q u i va l e n t to  th at o f th e  c o n d u c to r s  o r  wi th
an  identifed  i n s u l ati n g  d e vi c e .

Wi r e  c o n n e c to r s  o r  s p l i c i n g m e an s  i n s tal l e d  o n  c o n d u c to r s
fo r  d i r e c t b u r i a l  s h al l  b e  l i s te d  fo r  s u c h  u s e .

( C )  Te m p e rature  L i m i tati o n s .  T h e  te m p e r a tu r e  r ati n g  a s s o c i ‐
ate d  wi th  th e  a m p ac i ty o f a c o n d u c to r  s h a l l  b e  s e l e c te d  an d
c o o r d i n ate d  s o  as  n o t to  e x c e e d  th e  l o we s t te m p e r a tu r e  r ati n g

o f a n y c o n n e c te d  te r m i n ati o n ,  c o n d u c to r,  o r  d e vi c e .  C o n d u c ‐
to r s  wi th  te m p e r a tu r e  r ati n g s  h i gh e r  th an  specifed  fo r  te r m i ‐
n ati o n s  s h al l  b e  p e r m i tte d  to  b e  u s e d  fo r  am p ac i ty ad j u s tm e n t,

c o r r e c ti o n ,  o r  b o th .

( 1 )  E q u i p m e n t P ro vi s i o n s .  T h e  d e te r m i n a ti o n  o f te r m i n a ti o n
p r o vi s i o n s  o f e q u i p m e n t s h al l  b e  b a s e d  o n  1 1 0 . 1 4 ( C ) ( 1 ) ( a)  o r
( C ) ( 1 ) ( b ) .  U n l e s s  th e  e q u i p m e n t i s  l i s te d  a n d  m a r ke d  o th e r ‐

wi s e ,  c o n d u c to r  a m p ac i ti e s  u s e d  i n  d e te r m i n i n g e q u i p m e n t
te r m i n a ti o n  p r o vi s i o n s  s h al l  b e  b a s e d  o n  Tab l e  3 1 0 . 1 6  a s  a p p r o ‐
p r i a te l y modifed  b y 3 1 0 . 1 2 .

( a)    Te r m i n a ti o n  p r o vi s i o n s  o f e q u i p m e n t fo r  c i r c u i ts
r ate d  1 0 0  am p e r e s  o r  l e s s ,  o r  m a r ke d  fo r  1 4  AWG th r o u g h

1  AWG c o n d u c to r s ,  s h al l  b e  u s e d  o n l y fo r  o n e  o f th e  fo l l o wi n g:

( 1 ) C o n d u c to r s  r a te d  6 0 ° C  ( 1 4 0 ° F ) .

( 2 ) C o n d u c to r s  wi th  h i g h e r  te m p e r a tu r e  r a ti n gs ,  p r o vi d e d
th e  a m p ac i ty o f s u c h  c o n d u c to r s  i s  d e te r m i n e d  b as e d  o n
th e  6 0 ° C  ( 1 4 0 ° F )  am p a c i ty o f th e  c o n d u c to r  s i z e  u s e d .

( 3 ) C o n d u c to r s  wi th  h i g h e r  te m p e r atu r e  r ati n g s  i f th e  e q u i p ‐
m e n t i s  l i s te d  an d  identifed  fo r  u s e  wi th  s u c h  c o n d u c to r s .

( 4 ) F o r  m o to r s  m ar ke d  wi th  d e s i g n  l e tte r s  B ,  C ,  o r  D ,  c o n d u c ‐
to r s  h a vi n g an  i n s u l a ti o n  r ati n g  o f 7 5 ° C  ( 1 6 7 ° F )  o r  h i gh e r

s h a l l  b e  p e r m i tte d  to  b e  u s e d ,  p r o vi d e d  th e  a m p ac i ty o f
s u c h  c o n d u c to r s  d o e s  n o t e x c e e d  th e  7 5 ° C  ( 1 6 7 ° F )

a m p ac i ty.
( b )    Te r m i n ati o n  p r o vi s i o n s  o f e q u i p m e n t fo r  c i r c u i ts

r a te d  o ve r  1 0 0  am p e r e s ,  o r  m ar ke d  fo r  c o n d u c to r s  l a r ge r th an
1  AWG,  s h al l  b e  u s e d  o n l y fo r  o n e  o f th e  fo l l o wi n g :

( 1 ) C o n d u c to r s  r a te d  7 5 ° C  ( 1 6 7 ° F )
( 2 ) C o n d u c to r s  wi th  h i g h e r  te m p e r a tu r e  r a ti n gs ,  p r o vi d e d

th e  am p a c i ty o f s u c h  c o n d u c to r s  d o e s  n o t e x c e e d  th e
7 5 ° C  ( 1 6 7 ° F )  am p ac i ty o f th e  c o n d u c to r  s i z e  u s e d ,  o r  u p

to  th e i r  am p ac i ty i f th e  e q u i p m e n t i s  l i s te d  a n d  identifed
fo r  u s e  wi th  s u c h  c o n d u c to r s

Δ ( 2 )  S e p arate  C o n n e c to r P ro vi s i o n s .  S e p ar ate l y i n s ta l l e d  p r e s ‐
s u r e  c o n n e c to r s  s h al l  b e  u s e d  wi th  c o n d u c to r s  a t th e  a m p ac i ti e s

n o t e x c e e d i n g th e  am p a c i ty at th e  l i s te d  an d  identifed  te m p e r ‐
a tu r e  r ati n g  o f th e  c o n n e c to r.

I n fo r m a ti o n a l  N o te :  E q u i p m e n t m ar k i n g s  o r  l i s ti n g  i n fo r m a ti o n
m a y a d d i ti o n a l l y r e s tr i c t th e  s i z i n g  a n d  te m p e r atu r e  r a ti n g s  o f
c o n n e c te d  c o n d u c to r s .

Δ ( D )  Te r m i n al  C o n n e c ti o n  To rq u e .  T i g h te n i n g to r q u e  va l u e s
fo r  te r m i n a l  c o n n e c ti o n s  s h a l l  b e  as  i n d i c ate d  o n  e q u i p m e n t o r

i n  i n s tal l ati o n  i n s tr u c ti o n s  p r o vi d e d  b y th e  m a n u fac tu r e r.  An
ap p r o ve d  m e a n s  s h a l l  b e  u s e d  to  ac h i e ve  th e  i n d i c ate d  to r q u e

val u e .

I n fo r m a ti o n a l  N o te  N o .  1 :  E x a m p l e s  o f a p p r o ve d  m e a n s  o f
a c h i e vi n g  th e  i n d i c a te d  to r q u e  val u e s  i n c l u d e  to r q u e  to o l s  o r
d e vi c e s  s u c h  a s  s h e a r  b o l ts  o r  b r e a ka wa y-s tyl e  d e vi c e s  wi th  vi s u a l
i n d i c a to r s  th a t d e m o n s tr ate  th a t th e  p r o p e r  to r q u e  h a s  b e e n
a p p l i e d .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  U L  S ta n d ar d  4 8 6 A-4 8 6 B ,  Standard
for Safety-Wire Connectors,  I n fo r m ati ve  An n e x  I  fo r  to r q u e  va l u e s
i n  th e  a b s e n c e  o f m an u fa c tu r e r ’ s  r e c o m m e n d a ti o n s . T h e  e q u i p ‐
m e n t m a n u fa c tu r e r  c a n  b e  c o n tac te d  i f n u m e r i c  to r q u e  va l u e s
a r e  n o t i n d i c ate d  o n  th e  e q u i p m e n t o r  i f th e  i n s ta l l a ti o n  i n s tr u c ‐
ti o n s  a r e  n o t a va i l a b l e .

I n fo r m a ti o n a l  N o te  N o .  3 :  S e e  N F PA 7 0 B -2 0 1 9 ,  Recommended
Practice for Electrical Equipment Maintenance,  S e c ti o n  8 . 1 1  fo r  a d d i ‐
ti o n a l  i n fo r m a ti o n  fo r  to r q u i n g  th r e a d e d  c o n n e c ti o n s  a n d
te r m i n a ti o n s .

1 1 0 . 1 5  H i gh - L e g M ark i n g.  O n  a 4 - wi r e ,  d e l ta -c o n n e c te d  s ys te m
wh e r e  th e  m i d p o i n t o f o n e  p h a s e  wi n d i n g  i s  g r o u n d e d ,  o n l y
th e  c o n d u c to r  o r  b u s b ar  h avi n g  th e  h i g h e r  p h a s e  vo l tag e  to
gr o u n d  s h al l  b e  d u r ab l y an d  p e r m a n e n tl y m ar ke d  b y a n  o u te r
fnish  th at i s  o r an g e  i n  c o l o r  o r  b y o th e r  e ffe c ti ve  m e a n s .  S u c h
identifcation  s h al l  b e  p l ac e d  at e ac h  p o i n t o n  th e  s ys te m  wh e r e
a c o n n e c ti o n  i s  m a d e  i f th e  g r o u n d e d  c o n d u c to r  i s  al s o
p r e s e n t.

1 1 0 . 1 6  Arc - Fl as h  H az ard  War n i n g.

( A)  G e n e ral .  E l e c tr i c al  e q u i p m e n t,  s u c h  as  s wi tc h b o a r d s ,
s wi tc h g e ar,  e n c l o s e d  p a n e l b o ar d s ,  i n d u s tr i al  c o n tr o l  p a n e l s ,

m e te r  s o c ke t e n c l o s u r e s ,  an d  m o to r  c o n tr o l  c e n te r s ,  th at i s  i n
o th e r  th a n  d we l l i n g  u n i ts ,  a n d  i s  l i ke l y to  r e q u i r e  e x am i n ati o n ,
ad j u s tm e n t,  s e r vi c i n g ,  o r  m ai n te n a n c e  wh i l e  e n e r g i z e d ,  s h a l l  b e
feld  o r  fac to r y m ar ke d  to  war n  qualifed  p e r s o n s  o f p o te n ti al
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7 0 –6 6 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

e l e c tr i c  ar c  fash  h az ar d s .  T h e  m a r ki n g s h a l l  m e e t th e  r e q u i r e ‐
m e n ts  i n  1 1 0 . 2 1 ( B )  an d  s h a l l  b e  l o c a te d  s o  a s  to  b e  c l e a r l y vi s i ‐

b l e  to  qualifed  p e r s o n s  b e fo r e  e x a m i n ati o n ,  ad j u s tm e n t,
s e r vi c i n g ,  o r  m ai n te n an c e  o f th e  e q u i p m e n t.

Δ ( B )  S e r vi c e  E q u i p m e n t an d  Fe e d e r S u p p l i e d  E q u i p m e n t.  I n
o th e r  th an  d we l l i n g  u n i ts ,  i n  a d d i ti o n  to  th e  r e q u i r e m e n ts  i n
1 1 0 . 1 6 ( A) ,  a  p e r m an e n t a r c  fash  l ab e l  s h a l l  b e  feld  o r  fac to r y
ap p l i e d  to  s e r vi c e  e q u i p m e n t an d  fe e d e r  s u p p l i e d  e q u i p m e n t
r ate d  1 0 0 0  a m p e r e s  o r  m o r e .  T h e  ar c  fash  l ab e l  s h a l l  b e  i n
ac c o r d an c e  wi th  ap p l i c a b l e  i n d u s tr y p r ac ti c e  an d  i n c l u d e  th e
d ate  th e  l ab e l  wa s  ap p l i e d .  T h e  l ab e l  s h al l  m e e t th e  r e q u i r e ‐
m e n ts  o f 1 1 0 . 2 1 ( B ) .

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  AN S I  Z 5 3 5 . 4 -2 0 1 1  ( R2 0 1 7 ) ,  Prod‐
uct Safety Signs and Labels,  fo r  g u i d e l i n e s  fo r  th e  d e s i g n  o f s a fe ty
s i g n s  a n d  l a b e l s  fo r  a p p l i c a ti o n  to  p r o d u c ts .

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  N F PA 70E- 2 0 2 1 ,  Standard for Elec‐
trical Safety in the Workplace,  fo r  a p p l i c a b l e  i n d u s tr y p r a c ti c e s  fo r

e q u i p m e n t l a b e l i n g .  T h i s  s tan d a r d  p r o vi d e s  specifc  c r i te r i a  fo r
d e ve l o p i n g  arc-fash  l a b e l s  fo r  e q u i p m e n t th a t p r o vi d e s  n o m i n a l
s ys te m  vo l ta g e ,  i n c i d e n t e n e r g y l e ve l s ,  arc-fash  b o u n d a r i e s ,
m i n i m u m  r e q u i r e d  l e ve l s  o f p e r s o n a l  p r o te c ti ve  e q u i p m e n t,  a n d
s o  fo r th .

N 1 1 0 . 1 7  S e r vi c i n g an d  M ai n te n an c e  o f E q u i p m e n t.  S e r vi c i n g
a n d  e l e c tr i c al  p r e ve n ti ve  m ai n te n a n c e  s h a l l  b e  p e r fo r m e d  b y
qualifed  p e r s o n s  tr ai n e d  i n  s e r vi c i n g  an d  m ai n te n a n c e  o f
e q u i p m e n t an d  s h al l  c o m p l y wi th  th e  fo l l o wi n g:

( 1 ) T h e  s e r vi c i n g a n d  e l e c tr i c al  p r e ve n ti ve  m ai n te n a n c e  s h a l l
b e  p e r fo r m e d  i n  ac c o r d an c e  wi th  th e  o r i gi n al  e q u i p m e n t
m a n u fac tu r e r ’ s  i n s tr u c ti o n s  an d  i n fo r m ati o n  i n c l u d e d  i n

th e  l i s ti n g  i n fo r m a ti o n ,  ap p l i c ab l e  i n d u s tr y s tan d ar d s ,  o r
a s  a p p r o ve d  b y th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

( 2 ) T h e  s e r vi c i n g a n d  e l e c tr i c al  p r e ve n ti ve  m ai n te n a n c e  s h a l l
b e  p e r fo r m e d  u s i n g  identifed  r e p l ac e m e n t p ar ts  th at a r e
verifed  u n d e r  ap p l i c ab l e  p r o d u c t s ta n d ar d s .  T h e  r e p l a c e ‐

m e n t p ar ts  s h a l l  c o m p l y wi th  at l e a s t o n e  o f th e  fo l l o wi n g:

a . B e  p r o vi d e d  b y th e  o r i g i n al  e q u i p m e n t m an u fac tu r e r
b . B e  d e s i g n e d  b y an  e n g i n e e r  e x p e r i e n c e d  i n  th e  d e s i gn

o f r e p l a c e m e n t p a r ts  fo r  th e  typ e  o f e q u i p m e n t b e i n g
s e r vi c e d  o r  m a i n tai n e d

c . B e  ap p r o ve d  b y th e  au th o r i ty h avi n g  j u r i s d i c ti o n

I n fo r m a ti o n a l  N o te  N o .  1 :  F o r  e q u i p m e n t th a t i s  n o t l i s te d  o r
feld  l a b e l e d ,  o r  fo r  wh i c h  c o m p o n e n ts  a r e  n o  l o n g e r  a va i l a b l e
fr o m  th e  o r i g i n a l  e q u i p m e n t m a n u fa c tu r e r,  o n e  wa y to  d e te r ‐
m i n e  s u i ta b i l i ty i s  to  r e vi e w th e  d o c u m e n ta ti o n  th a t a c c o m p a ‐
n i e s  th e  r e p l a c e m e n t p a r ts .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  N F PA 7 0 B ,  Recommended Practice
for Electrical Equipment Maintenance,  fo r  i n fo r m a ti o n  r e l ate d  to
p r e ve n ti ve  m a i n te n an c e  fo r  e l e c tr i c al ,  e l e c tr o n i c ,  a n d  c o m m u n i ‐
c a ti o n  s ys te m s  a n d  e q u i p m e n t.

Δ 1 1 0 . 1 8  Arc i n g P ar ts .  P ar ts  o f e l e c tr i c al  e q u i p m e n t th at i n  o r d i ‐
n ar y o p e r a ti o n  p r o d u c e  a r c s ,  s p a r ks ,  fames,  o r  m o l te n  m e tal

s h a l l  b e  e n c l o s e d  o r  s e p a r ate d  an d  i s o l ate d  fr o m  al l  c o m b u s ti ‐
b l e  m a te r i al .

1 1 0 . 1 9  L i gh t an d  P o we r fro m  Rai l way C o n d u c to rs .  C i r c u i ts  fo r
l i g h ti n g a n d  p o we r  s h a l l  n o t b e  c o n n e c te d  to  a n y s ys te m  th a t

c o n tai n s  tr o l l e y wi r e s  wi th  a g r o u n d  r e tu r n .

Exception: Such circuit connections shall be permitted in car houses,
power houses,  or passenger and freight stations operated in connection

with electric railways.

N 1 1 0 . 2 0  Re c o n d i ti o n e d  E q u i p m e n t.  Re c o n d i ti o n e d  e q u i p m e n t
s h a l l  b e  p e r m i tte d  e x c e p t wh e r e  p r o h i b i te d  e l s e wh e r e  i n  th i s

Code.  E q u i p m e n t th a t i s  r e s to r e d  to  o p e r a ti n g c o n d i ti o n  s h a l l
b e  r e c o n d i ti o n e d  wi th  identifed  r e p l ac e m e n t p a r ts ,  verifed

u n d e r  ap p l i c a b l e  s tan d ar d s ,  th at a r e  e i th e r  p r o vi d e d  b y th e
o r i gi n al  e q u i p m e n t m an u fa c tu r e r  o r  th at ar e  d e s i gn e d  b y a n
e n gi n e e r  e x p e r i e n c e d  i n  th e  d e s i g n  o f r e p l a c e m e n t p a r ts  fo r

th e  typ e  o f e q u i p m e n t b e i n g r e c o n d i ti o n e d .

N ( A)  E q u i p m e n t Re q u i re d  to  B e  L i s te d .  E q u i p m e n t th a t i s
r e c o n d i ti o n e d  an d  r e q u i r e d  b y th i s  Code to  b e  l i s te d  s h al l  b e

l i s te d  o r  feld  l a b e l e d  a s  r e c o n d i ti o n e d  u s i n g a va i l ab l e  i n s tr u c ‐
ti o n s  fr o m  th e  o r i g i n a l  e q u i p m e n t m an u fa c tu r e r.

N ( B )  E q u i p m e n t N o t Re q u i re d  to  B e  L i s te d .  E q u i p m e n t th a t i s
r e c o n d i ti o n e d  an d  n o t r e q u i r e d  b y th i s  Code to  b e  l i s te d  s h a l l
c o m p l y wi th  o n e  o f th e  fo l l o wi n g :

( 1 ) B e  l i s te d  o r  feld  l ab e l e d  a s  r e c o n d i ti o n e d
( 2 ) H a ve  th e  r e c o n d i ti o n i n g  p e r fo r m e d  i n  ac c o r d an c e  wi th

th e  o r i g i n a l  e q u i p m e n t m an u fa c tu r e r  i n s tr u c ti o n s

N ( C )  Ap p ro ve d  E q u i p m e n t.  I f th e  o p ti o n s  specifed  i n
1 1 0 . 2 0 ( A)  o r  ( B )  a r e  n o t a va i l ab l e ,  th e  au th o r i ty h avi n g  j u r i s ‐

d i c ti o n  s h a l l  b e  p e r m i tte d  to  a p p r o ve  r e c o n d i ti o n e d  e q u i p ‐
m e n t,  an d  th e  r e c o n d i ti o n e r  s h al l  p r o vi d e  th e  au th o r i ty h a vi n g

j u r i s d i c ti o n  wi th  d o c u m e n tati o n  o f th e  c h a n ge s  to  th e  p r o d u c t.

1 1 0 . 2 1  M arki n g.

( A)  E q u i p m e n t M arki n gs .

Δ ( 1 )  G e n e ral .  T h e  m a n u fac tu r e r ’ s  n a m e ,  tr ad e m a r k,  o r  o th e r
d e s c r i p ti ve  m a r ki n g b y wh i c h  th e  o r ga n i z ati o n  r e s p o n s i b l e  fo r
th e  p r o d u c t c a n  b e  identifed  s h a l l  b e  a p p l i e d  o r  affxed  o n to

a l l  e l e c tr i c al  e q u i p m e n t.  O th e r  m a r ki n gs  th a t i n d i c a te  vo l tag e ,
c u r r e n t,  watta ge ,  o r  o th e r  r a ti n gs  s h a l l  b e  p r o vi d e d  a s  specifed
e l s e wh e r e  i n  th i s  Code.  T h e  m ar ki n g  s h al l  b e  o f suffcient d u r a‐

b i l i ty to  wi th s ta n d  th e  e n vi r o n m e n t i n vo l ve d .

Δ ( 2 )  Re c o n d i ti o n e d  E q u i p m e n t.  Re c o n d i ti o n e d  e q u i p m e n t
s h a l l  b e  m ar ke d  wi th  th e  fo l l o wi n g :

( 1 ) N a m e ,  tr ad e m ar k,  o r  o th e r  d e s c r i p ti ve  m a r ki n g o f th e
o r g an i z a ti o n  th at p e r fo r m e d  th e  r e c o n d i ti o n i n g

( 2 ) T h e  d a te  o f th e  r e c o n d i ti o n i n g
( 3 ) T h e  te r m  reconditioned o r  o th e r  a p p r o ve d  wo r d i n g  o r

s ym b o l  i n d i c ati n g  th a t th e  e q u i p m e n t h as  b e e n  r e c o n d i ‐
ti o n e d

T h e  o r i g i n al  l i s ti n g  m ar k s h a l l  b e  r e m o ve d  o r  m a d e  p e r m a‐
n e n tl y i l l e g i b l e .  T h e  e q u i p m e n t n am e p l ate  s h al l  n o t b e

r e q u i r e d  to  b e  r e m o ve d  o r  m a d e  p e r m a n e n tl y i l l e g i b l e ,  o n l y
th e  p ar t o f th e  n a m e p l a te  th a t i n c l u d e s  th e  l i s ti n g  m a r k,  i f
a p p l i c a b l e .  Ap p r o val  o f th e  r e c o n d i ti o n e d  e q u i p m e n t s h al l  n o t

b e  b as e d  s o l e l y o n  th e  e q u i p m e n t’ s  o r i g i n a l  l i s ti n g .

Exception: In industrial occupancies,  where conditions of maintenance
and supervision ensure that only qualifed persons service the equip‐

ment,  the markings indicated in 1 1 0. 21 (A)(2) shall not be required for
equipment that is reconditioned by the owner or operator as part of a

regular equipment maintenance program.

I n fo r m ati o n a l  N o te  N o .  1 :  AN S I -a p p r o ve d  s tan d a r d s  a r e  a va i l a ‐
b l e  fo r  a p p l i c a ti o n  o f r e c o n d i ti o n e d  a n d  r e fu r b i s h e d  e q u i p ‐
m e n t.

I n fo r m ati o n a l  N o te  N o .  2 :  T h e  te r m  reconditioned m a y b e  i n te r ‐
c h a n g e a b l e  wi th  th e  te r m s  rebuilt,  refurbished,  o r  remanufactured

e ve n  th o u g h  th e s e  a r e  s o m e ti m e s  d i ffe r e n t p r o c e s s e s .
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ART I C L E  1 1 0  — GE N E RAL  RE QU I RE M E N T S  F O R E L E C T RI C AL  I N S TAL L AT I O N S 1 1 0 . 2 6

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –6 7

Δ ( B )  Fi e l d - Ap p l i e d  H az ard  M arki n gs .  Wh e r e  c a u ti o n ,  wa r n i n g ,
o r  d a n ge r  h az ar d  m ar ki n g s  s u c h  as  l ab e l s  o r  s i gn s  a r e  r e q u i r e d

b y th i s  Code,  th e  m a r ki n gs  s h al l  m e e t th e  fo l l o wi n g  r e q u i r e ‐
m e n ts :

( 1 ) T h e  m ar ki n g  s h al l  b e  o f suffcient d u r ab i l i ty to  wi th s tan d
th e  e n vi r o n m e n t i n vo l ve d  a n d  war n  o f th e  h a z a r d s  u s i n g
e ffe c ti ve  wo r d s ,  c o l o r s ,  s ym b o l s ,  o r  an y c o m b i n a ti o n

th e r e o f.

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  AN S I  Z 5 3 5 . 2 -2 0 1 1  ( R2 0 1 7 ) ,  Envi‐
ronmental and Facility Safety Signs,  wh i c h  d e s c r i b e s  th e  d e s i g n ,

ap p l i c a ti o n ,  an d  u s e  o f s a fe ty s i g n s  i n  fa c i l i ti e s  a n d  i n  th e  e n vi ‐
r o n m e n t.

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  AN S I  Z 5 3 5 . 4 -2 0 1 1  ( R2 0 1 7 ) ,  Prod‐
uct Safety Signs and Labels,  wh i c h  d e ta i l s  th e  d e s i g n ,  a p p l i c ati o n ,
u s e ,  a n d  p l a c e m e n t o f s afe ty s i g n s  a n d  l ab e l s  o n  a  wi d e  va r i e ty o f
p r o d u c ts .

( 2 ) T h e  m a r ki n g s h a l l  b e  p e r m an e n tl y affxed  to  th e  e q u i p ‐
m e n t o r  wi r i n g  m e th o d  an d  s h a l l  n o t b e  h a n d wr i tte n .

Exception to (2): Portions of the markings that are variable,  or that
could be subject to changes,  shall be permitted to be handwritten and

shall be legible.

1 1 0 . 2 2  Identifcation  o f D i s c o n n e c ti n g M e an s .

( A)  G e n e ral .  E a c h  d i s c o n n e c ti n g  m e an s  s h al l  b e  l e gi b l y
m a r ke d  to  i n d i c a te  i ts  p u r p o s e  u n l e s s  l o c a te d  a n d  ar r an g e d  s o
th e  p u r p o s e  i s  e vi d e n t.  I n  o th e r  th a n  o n e - o r  two -fam i l y d we l l ‐
i n gs ,  th e  m ar ki n g  s h al l  i n c l u d e  th e  identifcation  a n d  l o c a ti o n

o f th e  c i r c u i t s o u r c e  th a t s u p p l i e s  th e  d i s c o n n e c ti n g m e a n s
u n l e s s  l o c ate d  an d  a r r an g e d  s o  th e  identifcation  an d  l o c a ti o n
o f th e  c i r c u i t s o u r c e  i s  e vi d e n t.  T h e  m ar ki n g  s h al l  b e  o f suff‐
cient d u r ab i l i ty to  wi th s tan d  th e  e n vi r o n m e n t i n vo l ve d .

( B )  E n gi n e e re d  S e ri e s  C o m b i n ati o n  S ys te m s .  E q u i p m e n t
e n c l o s u r e s  fo r  c i r c u i t b r e ake r s  o r  fu s e s  ap p l i e d  i n  c o m p l i a n c e
wi th  s e r i e s  c o m b i n a ti o n  r ati n g s  s e l e c te d  u n d e r  e n gi n e e r i n g
s u p e r vi s i o n  i n  ac c o r d an c e  wi th  2 4 0 . 8 6 ( A)  s h a l l  b e  l e gi b l y
m a r ke d  i n  th e  feld  as  d i r e c te d  b y th e  e n g i n e e r  to  i n d i c ate  th e
e q u i p m e n t h a s  b e e n  a p p l i e d  wi th  a s e r i e s  c o m b i n ati o n  r ati n g .
T h e  m ar ki n g  s h al l  m e e t th e  r e q u i r e m e n ts  i n  1 1 0 . 2 1 ( B )  an d
s h a l l  b e  r e ad i l y vi s i b l e  a n d  s ta te  th e  fo l l o wi n g :

C AU T I O N  — E N G I N E E RE D  S E RI E S  C O M B I N AT I O N
S YS T E M  RAT E D  _______ AM P E RE S .  I D E N T I F I E D  RE P L AC E ‐

M E N T  C O M P O N E N T S  RE QU I RE D .

( C )  Te s te d  S e ri e s  C o m b i n ati o n  S ys te m s .  E q u i p m e n t e n c l o ‐
s u r e s  fo r  c i r c u i t b r e ake r s  o r  fu s e s  ap p l i e d  i n  c o m p l i a n c e  wi th
th e  s e r i e s  c o m b i n ati o n  r ati n g s  m ar ke d  o n  th e  e q u i p m e n t b y
th e  m a n u fac tu r e r  i n  a c c o r d an c e  wi th  2 4 0 . 8 6 ( B )  s h a l l  b e  l e gi b l y

m a r ke d  i n  th e  feld  to  i n d i c a te  th e  e q u i p m e n t h as  b e e n  a p p l i e d
wi th  a s e r i e s  c o m b i n a ti o n  r a ti n g.  T h e  m a r ki n g s h al l  m e e t th e
re q u i r e m e n ts  i n  1 1 0 . 2 1 ( B )  an d  s h al l  b e  r e ad i l y vi s i b l e  an d  s ta te

th e  fo l l o wi n g:

C AU T I O N  — S E RI E S  C O M B I N AT I O N  S YS T E M  RAT E D  ____
AM P E RE S .  I D E N T I F I E D  RE P L AC E M E N T  C O M P O N E N T S

RE QU I RE D .

I n fo r m ati o n a l  N o te :  S e e  I E E E  3 0 0 4 . 5 -2 0 1 4  Recommended Practice
for the Application of Low-Voltage Circuit Breakers in Industrial and

Commercial Power Systems,  fo r  fu r th e r  i n fo r m a ti o n  o n  s e r i e s  te s te d
s ys te m s .

1 1 0 . 2 3  C u r re n t Tran s fo r m e rs .  U n u s e d  c u r r e n t tr a n s fo r m e r s
as s o c i a te d  wi th  p o te n ti al l y e n e r g i z e d  c i r c u i ts  s h a l l  b e  s h o r t-
c i r c u i te d .

1 1 0 . 2 4  Avai l ab l e  Fau l t C u r re n t.

Δ ( A)  Fi e l d  M arki n g.  S e r vi c e  e q u i p m e n t at o th e r  th an  d we l l i n g
u n i ts  s h al l  b e  l e gi b l y m ar ke d  i n  th e  feld  wi th  th e  avai l ab l e  fau l t
c u r r e n t.  T h e  feld  m ar ki n g ( s )  s h al l  i n c l u d e  th e  d ate  th e  fa u l t-
c u r r e n t c al c u l ati o n  wa s  p e r fo r m e d  an d  b e  o f suffcient d u r a b i l ‐
i ty to  wi th s tan d  th e  e n vi r o n m e n t i n vo l ve d .  T h e  c al c u l a ti o n  s h a l l
b e  d o c u m e n te d  an d  m ad e  avai l ab l e  to  th o s e  a u th o r i z e d  to
d e s i g n ,  i n s tal l ,  i n s p e c t,  m a i n tai n ,  o r  o p e r ate  th e  s ys te m .

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  N F PA 70E- 2 0 2 1 ,  Standard for Elec‐
trical Safety in the Workplace,  fo r  a s s i s ta n c e  i n  d e te r m i n i n g  th e

s e ve r i ty o f p o te n ti a l  e x p o s u r e ,  p l an n i n g  s afe  wo r k  p r a c ti c e s ,  a n d
s e l e c ti n g  p e r s o n a l  p r o te c ti ve  e q u i p m e n t.  T h e  a va i l a b l e  fau l t-
c u r r e n t m a r ki n g ( s )  a d d r e s s e d  i n  1 1 0 . 2 4  i s  r e l a te d  to  r e q u i r e d
s h o r t-c i r c u i t c u r r e n t a n d  i n te r r u p ti n g  r ati n g s  o f e q u i p m e n t.

I n fo r m ati o n a l  N o te  N o .  2 :  Val u e s  o f a va i l a b l e  fa u l t c u r r e n t fo r
u s e  i n  d e te r m i n i n g  a p p r o p r i a te  m i n i m u m  s h o r t-c i r c u i t c u r r e n t
an d  i n te r r u p ti n g  r ati n g s  o f s e r vi c e  e q u i p m e n t a r e  a va i l a b l e  fr o m
e l e c tr i c  u ti l i ti e s  i n  p u b l i s h e d  o r  o th e r  fo r m s .

( B )  Modifcations.  Wh e n  modifcations  to  th e  e l e c tr i c a l  i n s ta l ‐
l ati o n  o c c u r  th at affe c t th e  a va i l a b l e  fau l t c u r r e n t at th e  s e r vi c e ,
th e  avai l ab l e  fau l t c u r r e n t s h al l  b e  verifed  o r  r e c al c u l a te d  a s

n e c e s s ar y to  e n s u r e  th e  s e r vi c e  e q u i p m e n t r ati n g s  ar e  suffcient
fo r  th e  avai l ab l e  fau l t c u r r e n t a t th e  l i n e  te r m i n a l s  o f th e  e q u i p ‐
m e n t.  T h e  r e q u i r e d  feld  m a r ki n g( s )  i n  1 1 0 . 2 4 ( A)  s h a l l  b e

a d j u s te d  to  refect th e  n e w l e ve l  o f avai l ab l e  fau l t c u r r e n t.

Exception: The feld marking requirements in 1 1 0. 24(A) and
1 1 0. 24(B) shall not be required in industrial installations where condi‐

tions of maintenance and supervision ensure that only qualifed
persons service the equipment.

1 1 0 . 2 5  L o c k ab l e  D i s c o n n e c ti n g M e an s .  I f a  d i s c o n n e c ti n g
m e a n s  i s  r e q u i r e d  to  b e  l o c kab l e  o p e n  e l s e wh e r e  i n  th i s  Code,  i t

s h a l l  b e  c a p a b l e  o f b e i n g l o c ke d  i n  th e  o p e n  p o s i ti o n .  T h e
p r o vi s i o n s  fo r  l o c ki n g  s h a l l  r e m a i n  i n  p l a c e  wi th  o r  wi th o u t th e

l o c k i n s tal l e d .

Exception: Locking provisions for a cord-and-plug connection shall not
be required to remain in place without the lock installed.

P ar t I I . 1 0 0 0  Vo l ts ,  N o m i n al ,  o r L e s s

1 1 0 . 2 6  S p ac e s  Ab o ut E l e c tri c al  E q u i p m e n t.  Wo r ki n g s p ac e ,
a n d  a c c e s s  to  a n d  e g r e s s  fr o m  wo r ki n g s p ac e ,  s h a l l  b e  p r o vi d e d

an d  m a i n tai n e d  a b o u t al l  e l e c tr i c a l  e q u i p m e n t to  p e r m i t r e a d y
an d  s afe  o p e r a ti o n  a n d  m ai n te n a n c e  o f s u c h  e q u i p m e n t.  O p e n
e q u i p m e n t d o o r s  s h al l  n o t i m p e d e  ac c e s s  to  an d  e g r e s s  fr o m
th e  wo r ki n g  s p ac e .  Ac c e s s  o r  e g r e s s  i s  i m p e d e d  i f o n e  o r  m o r e

s i m u l tan e o u s l y o p e n e d  e q u i p m e n t d o o r s  r e s tr i c t wo r ki n g  s p a c e
ac c e s s  to  b e  l e s s  th an  6 1 0  m m  ( 2 4  i n . )  wi d e  an d  2 . 0  m  ( 6 1 ∕2  ft)

h i g h .

( A)  Wo rk i n g S p ac e .  Wo r ki n g s p ac e  fo r  e q u i p m e n t o p e r ati n g a t
1 0 0 0  vo l ts ,  n o m i n a l ,  o r  l e s s  to  g r o u n d  an d  l i ke l y to  r e q u i r e

e x am i n ati o n ,  a d j u s tm e n t,  s e r vi c i n g,  o r  m a i n te n an c e  wh i l e
e n e r g i z e d  s h al l  c o m p l y wi th  th e  d i m e n s i o n s  o f 1 1 0 . 2 6 ( A) ( 1 ) ,

( A) ( 2 ) ,  ( A) ( 3 ) ,  an d  ( A) ( 4 )  o r  as  r e q u i r e d  o r  p e r m i tte d  e l s e ‐
wh e r e  i n  th i s  Code.

I n fo r m a ti o n a l  N o te :  S e e  N F PA 70E- 2 0 2 1 ,  Standard for Electrical
Safety in the Workplace,  fo r  g u i d a n c e ,  s u c h  a s  d e te r m i n i n g  s e ve r i ty
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ART I C L E  1 1 0  — GE N E RAL  RE QU I RE M E N T S  F O R E L E C T RI C AL  I N S TAL L AT I O N S1 1 0 . 2 6

7 0 –6 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

o f p o te n ti a l  e x p o s u r e ,  p l a n n i n g  s a fe  wo r k p r a c ti c e s  i n c l u d i n g
e s ta b l i s h i n g  a n  e l e c tr i c al l y s a fe  wo r k c o n d i ti o n ,  a r c  fash  l a b e l ‐
i n g ,  a n d  s e l e c ti n g  p e r s o n al  p r o te c ti ve  e q u i p m e n t.

Δ ( 1 )  D e p th  o f Wo rk i n g S p ac e .  T h e  d e p th  o f th e  wo r ki n g  s p a c e
i n  th e  d i r e c ti o n  o f l i ve  p a r ts  s h al l  n o t b e  l e s s  th an  th at specifed

i n  Tab l e  1 1 0 . 2 6 ( A) ( 1 )  u n l e s s  th e  r e q u i r e m e n ts  o f 1 1 0 . 2 6 ( A) ( 1 )
( a) ,  ( A) ( 1 ) ( b ) ,  o r  ( A) ( 1 ) ( c )  a r e  m e t.  D i s tan c e s  s h a l l  b e  m e as ‐

u r e d  fr o m  th e  e x p o s e d  l i ve  p ar ts  o r  fr o m  th e  e n c l o s u r e  o r
o p e n i n g  i f th e  l i ve  p a r ts  ar e  e n c l o s e d .

( a)    Dead-Front Assemblies.  Wo r ki n g s p a c e  s h al l  n o t b e
r e q u i r e d  i n  th e  b a c k o r  s i d e s  o f as s e m b l i e s ,  s u c h  as  d e ad - fr o n t

s wi tc h b o ar d s ,  s wi tc h g e ar,  o r  m o to r  c o n tr o l  c e n te r s ,  wh e r e  a l l
c o n n e c ti o n s  a n d  al l  r e n e wab l e  o r  ad j u s ta b l e  p ar ts ,  s u c h  as  fu s e s
o r  s wi tc h e s ,  ar e  ac c e s s i b l e  fr o m  l o c a ti o n s  o th e r  th an  th e  b ac k

o r  s i d e s .  Wh e r e  r e ar  ac c e s s  i s  r e q u i r e d  to  wo r k o n  n o n e l e c tr i c al
p ar ts  o n  th e  b a c k o f e n c l o s e d  e q u i p m e n t,  a m i n i m u m  h o r i z o n ‐
ta l  wo r ki n g s p a c e  o f 7 6 2  m m  ( 3 0  i n . )  s h al l  b e  p r o vi d e d .

( b )    Low Voltage.  B y s p e c i a l  p e r m i s s i o n ,  s m al l e r  wo r ki n g
s p ac e s  s h a l l  b e  p e r m i tte d  wh e r e  al l  e x p o s e d  l i ve  p ar ts  o p e r ate
at n o t gr e a te r  th an  3 0  vo l ts  r m s ,  4 2  vo l ts  p e a k,  o r  6 0  vo l ts  d c .

( c )    Existing Buildings.  I n  e x i s ti n g b u i l d i n g s  wh e r e  e l e c tr i ‐
c a l  e q u i p m e n t i s  b e i n g  r e p l a c e d ,  C o n d i ti o n  2  wo r ki n g c l e ar ‐

a n c e  s h a l l  b e  p e r m i tte d  b e twe e n  d e ad - fr o n t s wi tc h b o ar d s ,
s wi tc h g e ar,  e n c l o s e d  p an e l b o a r d s ,  o r  m o to r  c o n tr o l  c e n te r s

l o c ate d  a c r o s s  th e  a i s l e  fr o m  e ac h  o th e r  wh e r e  c o n d i ti o n s  o f
m a i n te n an c e  a n d  s u p e r vi s i o n  e n s u r e  th at wr i tte n  p r o c e d u r e s
h a ve  b e e n  a d o p te d  to  p r o h i b i t e q u i p m e n t o n  b o th  s i d e s  o f th e

ai s l e  fr o m  b e i n g  o p e n  at th e  s a m e  ti m e  a n d  qualifed  p e r s o n s
wh o  a r e  a u th o r i z e d  wi l l  s e r vi c e  th e  i n s ta l l a ti o n .

( 2 )  Wi d th  o f Wo rki n g S p ac e .  T h e  wi d th  o f th e  wo r ki n g s p a c e
i n  fr o n t o f th e  e l e c tr i c a l  e q u i p m e n t s h al l  b e  th e  wi d th  o f th e

e q u i p m e n t o r  7 6 2  m m  ( 3 0  i n . ) ,  wh i c h e ve r  i s  gr e a te r.  I n  a l l
c a s e s ,  th e  wo r k s p ac e  s h a l l  p e r m i t at l e a s t a 9 0 -d e g r e e  o p e n i n g

o f e q u i p m e n t d o o r s  o r  h i n g e d  p an e l s .

( 3 )  H e i gh t o f Wo rki n g S p ac e .  T h e  wo r k s p ac e  s h al l  b e  c l e ar
an d  e x te n d  fr o m  th e  gr a d e ,  foor,  o r  p l atfo r m  to  a  h e i g h t o f

2 . 0  m  ( 6 1 ∕2  ft)  o r  th e  h e i g h t o f th e  e q u i p m e n t,  wh i c h e ve r  i s
g r e ate r.  Wi th i n  th e  h e i g h t r e q u i r e m e n ts  o f th i s  s e c ti o n ,  o th e r

e q u i p m e n t o r  s u p p o r t s tr u c tu r e s ,  s u c h  as  c o n c r e te  p ad s ,  a s s o c i ‐
a te d  wi th  th e  e l e c tr i c al  i n s tal l ati o n  a n d  l o c a te d  a b o ve  o r  b e l o w
th e  e l e c tr i c a l  e q u i p m e n t s h a l l  b e  p e r m i tte d  to  e x te n d  n o t m o r e

th a n  1 5 0  m m  ( 6  i n . )  b e yo n d  th e  fr o n t o f th e  e l e c tr i c al  e q u i p ‐
m e n t.

Tab l e  1 1 0 . 2 6 ( A) ( 1 )  Wo rk i n g S p ac e s

N o m i n al
Vo l tage  to

G ro u n d

M i n i m u m  C l e ar D i s tan c e

C o n d i ti o n  1 C o n d i ti o n  2 C o n d i ti o n  3

0 –1 5 0 9 0 0  m m  ( 3  ft) 9 0 0  m m  ( 3  ft) 9 0 0  m m  ( 3  ft)
1 5 1 –6 0 0 9 0 0  m m  ( 3  ft) 1 . 0  m  ( 3  ft 6  i n . ) 1 . 2  m  ( 4  ft)

6 0 1 –1 0 0 0 9 0 0  m m  ( 3  ft) 1 . 2  m  ( 4  ft) 1 . 5  m  ( 5  ft)

N o te :  Wh e r e  th e  c o n d i ti o n s  a r e  as  fo l l o ws :
C o n d i ti o n  1  — E x p o s e d  l i ve  p a r ts  o n  o n e  s i d e  o f th e  wo r ki n g  s p a c e  a n d
n o  l i ve  o r  g r o u n d e d  p a r ts  o n  th e  o th e r  s i d e  o f th e  wo r ki n g  s p a c e ,  o r
e x p o s e d  l i ve  p a r ts  o n  b o th  s i d e s  o f th e  wo r k i n g  s p ac e  th a t a r e
e ffe c ti ve l y g u a r d e d  b y i n s u l a ti n g  m a te r i a l s .
C o n d i ti o n  2  — E x p o s e d  l i ve  p a r ts  o n  o n e  s i d e  o f th e  wo r ki n g  s p a c e  a n d
g r o u n d e d  p a r ts  o n  th e  o th e r  s i d e  o f th e  wo r ki n g  s p a c e .  C o n c re te ,
b r i c k,  o r  ti l e  wa l l s  s h a l l  b e  c o n s i d e r e d  a s  g r o u n d e d .
C o n d i ti o n  3  — E x p o s e d  l i ve  p a r ts  o n  b o th  s i d e s  o f th e  wo r ki n g  s p a c e .

Exception No.  1 : On battery systems mounted on open racks,  the top
clearance shall comply with 480. 1 0(D).

Exception No.  2: In existing dwelling units,  service equipment or
enclosed panelboards that do not exceed 200 amperes shall be permitted

in spaces where the height of the working space is less than 2. 0 m (61 ∕2

ft).

Exception No.  3: Meters that are installed in meter sockets shall be
permitted to extend beyond the other equipment.  The meter socket shall

be required to follow the rules of this section.

( 4 )  L i m i te d  Ac c e s s .  Wh e r e  e q u i p m e n t o p e r ati n g  at 1 0 0 0  vo l ts ,
n o m i n a l ,  o r  l e s s  to  g r o u n d  a n d  l i ke l y to  r e q u i r e  e x am i n a ti o n ,
a d j u s tm e n t,  s e r vi c i n g ,  o r  m ai n te n a n c e  wh i l e  e n e r g i z e d  i s

r e q u i r e d  b y i n s ta l l ati o n  i n s tr u c ti o n s  o r  fu n c ti o n  to  b e  l o c a te d
i n  a s p ac e  wi th  l i m i te d  ac c e s s ,  al l  o f th e  fo l l o wi n g  s h a l l  a p p l y:

( 1 ) Wh e r e  e q u i p m e n t i s  i n s ta l l e d  a b o ve  a l ay-i n  c e i l i n g ,  th e r e
s h a l l  b e  a n  o p e n i n g  n o t s m a l l e r  th a n  5 5 9  m m  ×  5 5 9  m m

( 2 2  i n .  ×  2 2  i n . ) ,  o r  i n  a c r a wl  s p ac e ,  th e r e  s h a l l  b e  a n
a c c e s s i b l e  o p e n i n g n o t s m a l l e r  th a n  5 5 9  m m  ×  7 6 2  m m
( 2 2  i n .  ×  3 0  i n . ) .

( 2 ) T h e  wi d th  o f th e  wo r ki n g  s p ac e  s h a l l  b e  th e  wi d th  o f th e
e q u i p m e n t e n c l o s u r e  o r  a m i n i m u m  o f 7 6 2  m m  ( 3 0  i n . ) ,

wh i c h e ve r  i s  g r e ate r.
( 3 ) Al l  e n c l o s u r e  d o o r s  o r  h i n g e d  p an e l s  s h al l  b e  c a p ab l e  o f

o p e n i n g  a  m i n i m u m  o f 9 0  d e gr e e s .
( 4 ) T h e  s p a c e  i n  fr o n t o f th e  e n c l o s u r e  s h a l l  c o m p l y wi th  th e

d e p th  r e q u i r e m e n ts  o f Ta b l e  1 1 0 . 2 6 ( A) ( 1 )  an d  s h al l  b e
u n o b s tr u c te d  to  th e  foor  b y fxed  c ab i n e ts ,  wa l l s ,  o r  p ar ti ‐
ti o n s .  S p ac e  r e d u c ti o n s  i n  a c c o r d a n c e  wi th  1 1 0 . 2 6 ( A) ( 1 )
( b )  s h a l l  b e  p e r m i tte d .  T h e  m a x i m u m  h e i g h t o f th e  wo r k‐
i n g  s p ac e  s h a l l  b e  th e  h e i g h t n e c e s s a r y to  i n s tal l  th e

e q u i p m e n t i n  th e  l i m i te d  s p ac e .  A h o r i z o n tal  c e i l i n g
s tr u c tu r al  m e m b e r  o r  ac c e s s  p an e l  s h a l l  b e  p e r m i tte d  i n

th i s  s p ac e  p r o vi d e d  th e  l o c a ti o n  o f we i gh t-b e ar i n g s tr u c ‐
tu r al  m e m b e r s  d o e s  n o t r e s u l t i n  a s i d e  r e ac h  o f m o r e

th an  1 5 0  m m  ( 6  i n . )  to  wo r k wi th i n  th e  e n c l o s u r e .

( 5 )  S e p arati o n  fro m  H i gh - Vo l tage  E q u i p m e n t.  Wh e r e  s wi tc h e s ,
c u to u ts ,  o r  o th e r  e q u i p m e n t o p e r a ti n g at 1 0 0 0  vo l ts ,  n o m i n al ,
o r  l e s s  ar e  i n s ta l l e d  i n  a va u l t,  r o o m ,  o r  e n c l o s u r e  wh e r e  th e r e

ar e  e x p o s e d  l i ve  p a r ts  o r  e x p o s e d  wi r i n g  o p e r ati n g  o ve r
1 0 0 0  vo l ts ,  n o m i n a l ,  th e  h i gh -vo l tag e  e q u i p m e n t s h al l  b e  e ffe c ‐
ti ve l y s e p ar ate d  fr o m  th e  s p ac e  o c c u p i e d  b y th e  l o w-vo l ta ge

e q u i p m e n t b y a s u i ta b l e  p a r ti ti o n ,  fe n c e ,  o r  s c r e e n .

N ( 6 )  G rad e ,  Fl o o r,  o r Wo rk i n g P l atfo r m .  T h e  gr a d e ,  foor,  o r
p l a tfo r m  i n  th e  r e q u i r e d  wo r ki n g s p ac e  s h al l  b e  ke p t c l e ar,  an d

th e  foor,  gr a d e ,  o r  p l a tfo r m  i n  th e  wo r ki n g  s p ac e  s h al l  b e  a s
l e ve l  a n d  fat a s  p r a c ti c a l  fo r  th e  e n ti r e  r e q u i r e d  d e p th  an d
wi d th  o f th e  wo r ki n g s p a c e .

( B )  C l e ar S p ac e s .  Wo r ki n g s p a c e  r e q u i r e d  b y th i s  s e c ti o n  s h a l l
n o t b e  u s e d  fo r  s to r ag e .  Wh e n  n o r m al l y e n c l o s e d  l i ve  p a r ts  ar e

e x p o s e d  fo r  i n s p e c ti o n  o r  s e r vi c i n g,  th e  wo r ki n g s p a c e ,  i f i n  a
p as s ag e wa y o r  ge n e r a l  o p e n  s p ac e ,  s h al l  b e  s u i ta b l y g u a r d e d .

( C )  E n tran c e  to  an d  E gre s s  fro m  Wo rk i n g S p ac e .

( 1 )  M i n i m u m  Re q ui re d .  At l e a s t o n e  e n tr an c e  o f suffcient
a r e a s h al l  b e  p r o vi d e d  to  g i ve  ac c e s s  to  an d  e g r e s s  fr o m  wo r k‐

i n g  s p ac e  ab o u t e l e c tr i c a l  e q u i p m e n t.

Δ ( 2 )  L arge  E q u i p m e n t.  F o r  l a r ge  e q u i p m e n t th a t c o n ta i n s  o ve r ‐
c u r r e n t d e vi c e s ,  s wi tc h i n g  d e vi c e s ,  o r  c o n tr o l  d e vi c e s ,  th e r e

s h a l l  b e  o n e  e n tr an c e  to  an d  e g r e s s  fr o m  th e  r e q u i r e d  wo r ki n g
s p ac e  n o t l e s s  th an  6 1 0  m m  ( 2 4  i n . )  wi d e  an d  2 . 0  m  ( 6 1 ∕2  ft)
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ART I C L E  1 1 0  — GE N E RAL  RE QU I RE M E N T S  F O R E L E C T RI C AL  I N S TAL L AT I O N S 1 1 0 . 2 7

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –6 9

h i g h  at e ac h  e n d  o f th e  wo r ki n g  s p ac e .  T h i s  r e q u i r e m e n t s h a l l
ap p l y to  e i th e r  o f th e  fo l l o wi n g c o n d i ti o n s :

( 1 ) F o r  e q u i p m e n t r ate d  1 2 0 0  a m p e r e s  o r  m o r e  a n d  o ve r
1 . 8  m  ( 6  ft)  wi d e

( 2 ) F o r  s e r vi c e  d i s c o n n e c ti n g m e an s  i n s ta l l e d  i n  a c c o r d a n c e
wi th  2 3 0 . 7 1 ( B )  wh e r e  th e  c o m b i n e d  am p e r e  r ati n g  i s

1 2 0 0  am p e r e s  o r  m o r e  an d  wh e r e  th e  c o m b i n e d  wi d th  i s
o ve r  1 . 8  m  ( 6  ft)

A s i n g l e  e n tr an c e  to  an d  e g r e s s  fr o m  th e  r e q u i r e d  wo r ki n g
s p ac e  s h al l  b e  p e r m i tte d  wh e r e  e i th e r  o f th e  c o n d i ti o n s  i n

1 1 0 . 2 6 ( C ) ( 2 ) ( a )  o r  ( C ) ( 2 ) ( b )  i s  m e t.
( a)    Unobstructed Egress.  Wh e r e  th e  l o c ati o n  p e r m i ts  a

c o n ti n u o u s  an d  u n o b s tr u c te d  way o f e g r e s s  tr a ve l ,  a s i n gl e
e n tr a n c e  to  th e  wo r ki n g s p a c e  s h a l l  b e  p e r m i tte d .

( b )    Extra Working Space.  Wh e r e  th e  d e p th  o f th e  wo r ki n g
s p ac e  i s  twi c e  th a t r e q u i r e d  b y 1 1 0 . 2 6 ( A) ( 1 ) ,  a s i n gl e  e n tr a n c e
s h a l l  b e  p e r m i tte d .  I t s h al l  b e  l o c a te d  s u c h  th a t th e  d i s ta n c e

fr o m  th e  e q u i p m e n t to  th e  n e ar e s t e d g e  o f th e  e n tr an c e  i s  n o t
l e s s  th an  th e  m i n i m u m  c l e ar  d i s ta n c e  specifed  i n  Tab l e
1 1 0 . 2 6 ( A) ( 1 )  fo r  e q u i p m e n t o p e r ati n g  at th at vo l ta ge  a n d  i n

th at c o n d i ti o n .

( 3 )  P e rs o n n e l  D o o rs .  Wh e r e  e q u i p m e n t r a te d  8 0 0  am p e r e s  o r
m o r e  th a t c o n tai n s  o ve r c u r r e n t d e vi c e s ,  s wi tc h i n g d e vi c e s ,  o r
c o n tr o l  d e vi c e s  i s  i n s tal l e d  a n d  th e r e  i s  a p e r s o n n e l  d o o r ( s )

i n te n d e d  fo r  e n tr a n c e  to  an d  e g r e s s  fr o m  th e  wo r ki n g  s p a c e
l e s s  th a n  7 . 6  m  ( 2 5  ft)  fr o m  th e  n e ar e s t e d g e  o f th e  wo r ki n g

s p ac e ,  th e  d o o r ( s )  s h al l  o p e n  a t l e a s t 9 0  d e gr e e s  i n  th e  d i r e c ‐
ti o n  o f e g r e s s  an d  b e  e q u i p p e d  wi th  l i s te d  p an i c  h ar d war e  o r

l i s te d  fre  e x i t h a r d wa r e .

I n fo r m ati o n a l  N o te :  S e e  U L  3 0 5 ,  Standard For Panic Hardware,
fo r  a d d i ti o n a l  i n fo r m a ti o n  o n  p a n i c  h a r d wa r e ,  a n d  s e e  U L  1 0 C ,
Standard for Safety for Positive Pressure Fire Tests of Door Assemblies,
fo r  a d d i ti o n a l  i n fo r m a ti o n .

( D )  I l l u m i n ati o n .  I l l u m i n ati o n  s h a l l  b e  p r o vi d e d  fo r  al l  wo r k‐
i n g s p ac e s  a b o u t s e r vi c e  e q u i p m e n t,  s wi tc h b o a r d s ,  s wi tc h ge a r,
e n c l o s e d  p an e l b o a r d s ,  o r  m o to r  c o n tr o l  c e n te r s  i n s tal l e d
i n d o o r s .  C o n tr o l  b y a u to m a ti c  m e an s  s h al l  n o t b e  p e r m i tte d  to
c o n tr o l  a l l  i l l u m i n ati o n  wi th i n  th e  wo r ki n g  s p a c e .  Ad d i ti o n al
l i g h ti n g  o u tl e ts  s h al l  n o t b e  r e q u i r e d  wh e r e  th e  wo r k s p ac e  i s
i l l u m i n a te d  b y a n  ad j ac e n t l i g h t s o u r c e  o r  a s  p e r m i tte d  b y
2 1 0 . 7 0 ( A) ( 1 ) ,  E x c e p ti o n  N o .  1 ,  fo r  s wi tc h e d  r e c e p ta c l e s .

( E )  D e d i c ate d  E q ui p m e n t S p ac e .  Al l  s e r vi c e  e q u i p m e n t,
s wi tc h b o ar d s ,  s wi tc h g e ar,  p a n e l b o ar d s ,  a n d  m o to r  c o n tr o l
c e n te r s  s h a l l  b e  l o c ate d  i n  d e d i c a te d  s p ac e s  an d  p r o te c te d  fr o m
d am a ge .

Exception: Control equipment that by its very nature or because of other
rules of the Code must be adjacent to or within sight of its operating
machinery shall be permitted in those locations.

( 1 )  I n d o o r.  I n d o o r  i n s ta l l a ti o n s  s h a l l  c o m p l y wi th  1 1 0 . 2 6 ( E )
( 1 ) ( a)  th r o u g h  ( E ) ( 1 ) ( d ) .

( a)    Dedicated Electrical Space.  T h e  s p ac e  e q u al  to  th e  wi d th
an d  d e p th  o f th e  e q u i p m e n t an d  e x te n d i n g fr o m  th e  foor  to  a
h e i gh t o f 1 . 8  m  ( 6  ft)  ab o ve  th e  e q u i p m e n t o r  to  th e  s tr u c tu r al

c e i l i n g ,  wh i c h e ve r  i s  l o we r,  s h a l l  b e  d e d i c ate d  to  th e  e l e c tr i c al
i n s ta l l ati o n .  N o  p i p i n g ,  d u c ts ,  l e ak p r o te c ti o n  ap p ar a tu s ,  o r
o th e r  e q u i p m e n t fo r e i gn  to  th e  e l e c tr i c al  i n s tal l ati o n  s h a l l  b e
l o c a te d  i n  th i s  z o n e .

Exception: Suspended ceilings with removable panels shall be permitted
within the 1 . 8 m (6 ft) zone.

( b )    Foreign Systems.  T h e  ar e a  a b o ve  th e  d e d i c ate d  s p a c e
r e q u i r e d  b y 1 1 0 . 2 6 ( E ) ( 1 ) ( a )  s h a l l  b e  p e r m i tte d  to  c o n tai n
fo r e i g n  s ys te m s ,  p r o vi d e d  p r o te c ti o n  i s  i n s ta l l e d  to  avo i d

d am ag e  to  th e  e l e c tr i c a l  e q u i p m e n t fr o m  c o n d e n s ati o n ,  l e aks ,
o r  b r e aks  i n  s u c h  fo r e i g n  s ys te m s .

( c )    Sprinkler Protection.  S p r i n kl e r  p r o te c ti o n  s h al l  b e
p e r m i tte d  fo r  th e  d e d i c ate d  s p ac e  wh e r e  th e  p i p i n g c o m p l i e s

wi th  th i s  s e c ti o n .
( d )    Suspended Ceilings.  A d r o p p e d ,  s u s p e n d e d ,  o r  s i m i l ar

c e i l i n g  th a t d o e s  n o t ad d  s tr e n g th  to  th e  b u i l d i n g s tr u c tu r e
s h a l l  n o t b e  c o n s i d e r e d  a s tr u c tu r a l  c e i l i n g .

( 2 )  O u td o o r.  O u td o o r  i n s tal l a ti o n s  s h al l  c o m p l y wi th
1 1 0 . 2 6 ( E ) ( 2 ) ( a )  th r o u gh  ( E ) ( 2 ) ( c ) .

( a)    Installation Requirements.  O u td o o r  e l e c tr i c al  e q u i p ‐
m e n t s h al l  b e  th e  fo l l o wi n g :

( 1 ) I n s tal l e d  i n  identifed  e n c l o s u r e s
( 2 ) P r o te c te d  fr o m  ac c i d e n ta l  c o n tac t b y u n au th o r i z e d

p e r s o n n e l  o r  b y ve h i c u l a r  traffc
( 3 ) P r o te c te d  fr o m  a c c i d e n tal  s p i l l a ge  o r  l e a ka ge  fr o m  p i p i n g

s ys te m s
( b )    Work Space.  T h e  wo r ki n g  c l e ar a n c e  s p ac e  s h a l l

i n c l u d e  th e  z o n e  d e s c r i b e d  i n  1 1 0 . 2 6 ( A) .  N o  ar c h i te c tu r al
a p p u r te n an c e  o r  o th e r  e q u i p m e n t s h a l l  b e  l o c ate d  i n  th i s  z o n e .

( c )    Dedicated Equipment Space.  T h e  s p a c e  e q u al  to  th e
wi d th  a n d  d e p th  o f th e  e q u i p m e n t,  a n d  e x te n d i n g fr o m  g r ad e

to  a h e i gh t o f 1 . 8  m  ( 6  ft)  a b o ve  th e  e q u i p m e n t,  s h a l l  b e  d e d i ‐
c a te d  to  th e  e l e c tr i c a l  i n s ta l l ati o n .  N o  p i p i n g  o r  o th e r  e q u i p ‐

m e n t fo r e i g n  to  th e  e l e c tr i c a l  i n s tal l ati o n  s h a l l  b e  l o c ate d  i n
th i s  z o n e .

Exception: Structural overhangs or roof extensions shall be permitted in
this zone.

( F)  L o c k e d  E l e c tri c al  E q ui p m e n t Ro o m s  o r E n c l o s u re s .  E l e c ‐
tr i c a l  e q u i p m e n t r o o m s  o r  e n c l o s u r e s  h o u s i n g  e l e c tr i c a l  ap p a‐

r atu s  th a t ar e  c o n tr o l l e d  b y a l o c k( s )  s h al l  b e  c o n s i d e r e d
ac c e s s i b l e  to  qualifed  p e r s o n s .

1 1 0 . 2 7  G u ard i n g o f L i ve  P ar ts .

( A)  L i ve  P ar ts  G u ard e d  Agai n s t Ac c i d e n tal  C o n tac t.  E x c e p t a s
e l s e wh e r e  r e q u i r e d  o r  p e r m i tte d  b y th i s  Code,  l i ve  p ar ts  o f e l e c ‐

tr i c a l  e q u i p m e n t o p e r a ti n g at 5 0  to  1 0 0 0  vo l ts ,  n o m i n al  s h al l  b e
gu ar d e d  a ga i n s t a c c i d e n tal  c o n ta c t b y ap p r o ve d  e n c l o s u r e s  o r

b y an y o f th e  fo l l o wi n g m e an s :

( 1 ) B y l o c a ti o n  i n  a r o o m ,  va u l t,  o r  s i m i l ar  e n c l o s u r e  th a t i s
a c c e s s i b l e  o n l y to  qualifed  p e r s o n s .

( 2 ) B y p e r m a n e n t,  s u b s ta n ti al  p ar ti ti o n s  o r  s c r e e n s  ar r an g e d
s o  th at o n l y qualifed  p e r s o n s  h a ve  a c c e s s  to  th e  s p a c e
wi th i n  r e ac h  o f th e  l i ve  p a r ts .  An y o p e n i n gs  i n  s u c h  p ar ti ‐

ti o n s  o r  s c r e e n s  s h al l  b e  s i z e d  an d  l o c a te d  s o  th at p e r s o n s
a r e  n o t l i ke l y to  c o m e  i n to  ac c i d e n ta l  c o n tac t wi th  th e  l i ve

p ar ts  o r  to  b r i n g  c o n d u c ti n g  o b j e c ts  i n to  c o n ta c t wi th
th e m .

( 3 ) B y l o c a ti o n  o n  a b al c o n y,  g al l e r y,  o r  p l atfo r m  e l e vate d  an d
ar r an g e d  s o  as  to  e x c l u d e  unqualifed  p e r s o n s .

( 4 ) B y e l e va ti o n  ab o ve  th e  foor  o r  o th e r  wo r ki n g  s u r fa c e  a s
fo l l o ws :

a . A m i n i m u m  o f 2 . 5  m  ( 8  ft)  fo r  5 0  vo l ts  to  3 0 0  vo l ts
b e twe e n  u n g r o u n d e d  c o n d u c to r s

b . A m i n i m u m  o f 2 . 6  m  ( 8  ft 6  i n . )  fo r  3 0 1  vo l ts  to
6 0 0  vo l ts  b e twe e n  u n gr o u n d e d  c o n d u c to r s

c . A m i n i m u m  o f 2 . 6 2  m  ( 8  ft 7  i n . )  fo r  6 0 1  vo l ts  to
1 0 0 0  vo l ts  b e twe e n  u n g r o u n d e d  c o n d u c to r s

NFPANORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 N
FPA 70

-20
23

https://nfpanorm.com/api/?name=70&ver=2023


ART I C L E  1 1 0  — GE N E RAL  RE QU I RE M E N T S  F O R E L E C T RI C AL  I N S TAL L AT I O N S1 1 0 . 2 7

7 0 –7 0 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( B )  P re ve n t P h ys i c al  D am age .  I n  l o c ati o n s  wh e r e  e l e c tr i c al
e q u i p m e n t i s  l i ke l y to  b e  e x p o s e d  to  p h ys i c a l  d am a ge ,  e n c l o ‐
s u r e s  o r  g u a r d s  s h a l l  b e  s o  a r r an g e d  an d  o f s u c h  s tr e n gth  a s  to
p r e ve n t s u c h  d a m a ge .

Δ ( C )  War n i n g S i gn s .  E n tr an c e s  to  r o o m s  a n d  o th e r  g u a r d e d
l o c ati o n s  th at c o n tai n  e x p o s e d  l i ve  p ar ts  s h al l  b e  m a r ke d  wi th
c o n s p i c u o u s  war n i n g  s i gn s  fo r b i d d i n g unqualifed  p e r s o n s  to
e n te r.  T h e  m ar ki n g  s h al l  m e e t th e  r e q u i r e m e n ts  i n  1 1 0 . 2 1 ( B ) .

1 1 0 . 2 8  E n c l o s u re  Typ e s .  E n c l o s u r e s  ( o th e r  th an  s u r r o u n d i n g
fe n c e s  o r  wal l s  c o ve r e d  i n  1 1 0 . 3 1 )  o f s wi tc h b o a r d s ,  s wi tc h ge a r,

e n c l o s e d  p a n e l b o ar d s ,  i n d u s tr i a l  c o n tr o l  p a n e l s ,  m o to r  c o n tr o l
c e n te r s ,  m e te r  s o c ke ts ,  e n c l o s e d  s wi tc h e s ,  tr a n s fe r  s wi tc h e s ,
p o we r  o u tl e ts ,  c i r c u i t b r e ake r s ,  a d j u s tab l e -s p e e d  d r i ve  s ys te m s ,

p u l l o u t s wi tc h e s ,  p o r tab l e  p o we r  d i s tr i b u ti o n  e q u i p m e n t,  te r m i ‐
n a ti o n  b o x e s ,  g e n e r al -p u r p o s e  tr an s fo r m e r s ,  fre  p u m p  c o n tr o l ‐
l e r s ,  fre  p u m p  m o to r s ,  a n d  m o to r  c o n tr o l l e r s ,  r ate d  n o t o ve r

1 0 0 0  vo l ts  n o m i n al  an d  i n te n d e d  fo r  s u c h  l o c a ti o n s ,  s h a l l  b e
m a r ke d  wi th  an  e n c l o s u r e -typ e  n u m b e r  a s  s h o wn  i n  Tab l e
1 1 0 . 2 8 .

Ta b l e  1 1 0 . 2 8  s h al l  b e  u s e d  fo r  s e l e c ti n g  th e s e  e n c l o s u r e s  fo r
u s e  i n  specifc  l o c ati o n s  o th e r  th an  h a z a r d o u s  (classifed)  l o c a‐

ti o n s .  T h e  e n c l o s u r e s  a r e  n o t i n te n d e d  to  p r o te c t a ga i n s t
c o n d i ti o n s  s u c h  a s  c o n d e n s ati o n ,  i c i n g,  c o r r o s i o n ,  o r  c o n tam i ‐
n ati o n  th at m ay o c c u r  wi th i n  th e  e n c l o s u r e  o r  e n te r  vi a  th e

r a c e way o r  u n s e a l e d  o p e n i n g s .

Δ Tab l e  1 1 0 . 2 8  E n c l o s u re  S e l e c ti o n

P ro vi d e s  a D e gre e  o f P ro te c ti o n  Agai n s t
th e  Fo l l o wi n g E n vi ro n m e n tal  C o n d i ti o n s

Fo r O u td o o r U s e

E n c l o s ure  Typ e  N um b e r

3 3 R 3 S 3 X 3 RX 3 S X 4 4 X 6 6 P

I n c i d e n ta l  c o n ta c t wi th  th e  e n c l o s e d  
e q u i p m e n t

X X X X X X X X X X

Rai n ,  s n o w,  an d  s l e e t X X X X X X X X X X
S l e e t* — — X — — X — — — —

Wi n d b l o wn  d u s t X — X X — X X X X X
H o s e d o wn — — — — — — X X X X
C o r r o s i ve  a g e n ts — — — X X X — X — X

Te m p o r a r y s u b m e r s i o n — — — — — — — — X X
P ro l o n g e d  s u b m e r s i o n — — — — — — — — — X

P ro vi d e s  a D e gre e  o f P ro te c ti o n  Agai n s t 
th e  Fo l l o wi n g E n vi ro n m e n tal  C o n d i ti o n s

Fo r I n d o o r U s e

E n c l o s u re  Typ e  N u m b e r

1 2 4 4 X 5 6 6 P 1 2 1 2 K 1 3

I n c i d e n ta l  c o n ta c t wi th  th e  e n c l o s e d  
e q u i p m e n t

X X X X X X X X X X

F al l i n g  d i r t X X X X X X X X X X
F al l i n g  l i q u i d s  a n d  l i g h t s p l a s h i n g — X X X X X X X X X

C i r c u l a ti n g  d u s t,  l i n t,  fbers,  an d  fyings — — X X — X X X X X
S e ttl i n g  a i r b o r n e  d u s t,  l i n t,  fbers,  an d  
fyings

— — X X X X X X X X

H o s e d o wn  a n d  s p l a s h i n g  wa te r — — X X — X X — — —
O i l  an d  c o o l a n t s e e p a g e — — — — — — — X X X
O i l  o r  c o o l a n t s p r a yi n g  a n d  s p l a s h i n g — — — — — — — — — X

C o r r o s i ve  a g e n ts — — — X — — X — — —
Te m p o r a r y s u b m e r s i o n — — — — — X X — — —

P ro l o n g e d  s u b m e r s i o n — — — — — — X — — —

* T h e  m e c h a n i s m  s h a l l  b e  o p e ra b l e  wh e n  i c e  c o ve r e d .
I n fo r m ati o n a l  N o te  N o .  1 :  T h e  te r m  raintight i s  typ i c a l l y u s e d  i n  c o n j u n c ti o n  wi th  E n c l o s u r e  Typ e s  3 ,  3 S ,  3 S X ,  3 X ,  4 ,  4 X ,  6 ,  an d  6 P.  T h e  te r m  rainproof

i s  typ i c a l l y u s e d  i n  c o n j u n c ti o n  wi th  E n c l o s u r e  Typ e s  3 R an d  3 RX .  T h e  te r m  watertight i s  typ i c al l y u s e d  i n  c o n j u n c ti o n  wi th  E n c l o s u r e  Typ e s  4 ,  4 X ,  6 ,
an d  6 P.  T h e  te r m  driptight i s  typ i c al l y u s e d  i n  c o n j u n c ti o n  wi th  E n c l o s u r e  Typ e s  2 ,  5 ,  1 2 ,  1 2 K,  a n d  1 3 .  T h e  te r m  dusttight i s  typ i c a l l y u s e d  i n

c o n j u n c ti o n  wi th  E n c l o s u r e  Typ e s  3 ,  3 S ,  3 S X ,  3 X ,  4 ,  4 X ,  5 ,  6 ,  6 P,  1 2 ,  1 2 K,  a n d  1 3 .
I n fo r m ati o n a l  N o te  N o .  2 :  S e e  AN S I / I E C  6 0 5 2 9 ,  Degrees of Protection Provided by Enclosures,  fo r  i n g r e s s  p r o te c ti o n  ( I P )  r a ti n g s .

I n fo r m ati o n a l  N o te  N o .  3 :  S e e  5 0 2 . 1 0 ( A) ( 3 ) ,  5 0 2 . 1 0 ( B ) ( 4 ) ,  5 0 3 . 1 0 ( A) ( 2 ) ,  a n d  5 0 6 . 1 5 ( C ) ( 9 )  fo r  i n fo r m ati o n  o n  th e  u s e  o f d u s tti g h t e n c l o s u r e s  i n
h a z ar d o u s  l o c a ti o n s .
I n fo r m ati o n a l  N o te  N o .  4 :  S o m e  e n c l o s u r e  typ e s ,  s u c h  as  1 2 ,  1 2 K,  o r  1 3  e n c l o s u r e s ,  m a y b e  m ar k e d  wi th  a n  a n c i l l a r y “ -X H ”  fo r  c o r r o s i ve  a n d
h o s e d o wn  c a p a b l e  i n d o o r  e n c l o s u r e .
I n fo r m ati o n a l  N o te  N o .  5 :  S o m e  typ e  4 X  e n c l o s u r e s  m a y b e  m ar k e d  “ i n d o o r  o n l y. ”
I n fo r m ati o n a l  N o te  N o .  6 :  S e e  U L  5 0 8 A,  Standard for Industrial Control Panels,  fo r  i n fo r m a ti o n  o n  d e te r m i n i n g  ap p l i c a b l e  r e q u i r e m e n ts  fo r  e va l u a ti n g
typ e  4 ,  4 X ,  an d  1 2  ve n ti l a te d  e n c l o s u r e s .
I n fo r m ati o n a l  N o te  N o .  7 :  S e e  N E M A 2 5 0 ,  Enclosures for Electrical Equipment (1 000 Volts Maximum),  fo r  th e  d e s c r i p ti o n  o f th e  “ E n c l o s u r e  Typ e  Ra ti n g :
An c i l l a r y — P W fo r  P r e s s u r e  Was h . ”

NFPANORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 N
FPA 70

-20
23

https://nfpanorm.com/api/?name=70&ver=2023


ART I C L E  1 1 0  — GE N E RAL  RE QU I RE M E N T S  F O R E L E C T RI C AL  I N S TAL L AT I O N S 1 1 0 . 3 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –7 1

N 1 1 0 . 2 9  I n  S i gh t Fro m  ( Wi th i n  S i gh t Fro m ,  Wi th i n  S i gh t) .
Wh e r e  th i s  Code specifes  th a t o n e  e q u i p m e n t s h al l  b e  “ i n  s i g h t

fr o m , ”  “ wi th i n  s i g h t fr o m , ”  o r  “ wi th i n  s i g h t o f”  an o th e r  e q u i p ‐
m e n t,  th e  specifed  e q u i p m e n t s h al l  b e  vi s i b l e  an d  n o t m o r e

th an  1 5  m  ( 5 0  ft)  d i s ta n t fr o m  th e  o th e r.

P ar t I I I . O ve r 1 0 0 0  Vo l ts ,  N o m i n al

1 1 0 . 3 0  G e n e ral .  C o n d u c to r s  an d  e q u i p m e n t u s e d  o n  c i r c u i ts
o ve r  1 0 0 0  vo l ts ,  n o m i n al ,  s h al l  c o m p l y wi th  P ar t I  o f th i s  ar ti c l e
an d  wi th  1 1 0 . 3 0  th r o u g h  1 1 0 . 4 1 ,  wh i c h  s u p p l e m e n t o r  m o d i fy

P ar t I .  I n  n o  c a s e  s h al l  th i s  p ar t a p p l y to  e q u i p m e n t o n  th e
s u p p l y s i d e  o f th e  s e r vi c e  p o i n t.

Δ 1 1 0 . 3 1  E n c l o s u re  fo r E l e c tri c al  I n s tal l ati o n s .  E l e c tr i c a l  i n s tal ‐
l ati o n s  i n  a vau l t,  r o o m ,  o r  c l o s e t o r  i n  a n  ar e a  s u r r o u n d e d  b y a
wal l ,  s c r e e n ,  o r  fe n c e ,  ac c e s s  to  wh i c h  i s  c o n tr o l l e d  b y a l o c k( s )

o r  o th e r  ap p r o ve d  m e an s ,  s h al l  b e  c o n s i d e r e d  to  b e  a c c e s s i b l e
to  qualifed  p e r s o n s  o n l y.  T h e  typ e  o f e n c l o s u r e  u s e d  i n  a  gi ve n
c a s e  s h al l  b e  d e s i g n e d  a n d  c o n s tr u c te d  ac c o r d i n g to  th e  n a tu r e
an d  d e gr e e  o f th e  h az ar d ( s )  a s s o c i a te d  wi th  th e  i n s tal l ati o n .

F o r i n s tal l ati o n s  o th e r  th a n  e q u i p m e n t as  d e s c r i b e d  i n
1 1 0 . 3 1 ( D ) ,  a wa l l ,  s c r e e n ,  o r  fe n c e  s h a l l  b e  u s e d  to  e n c l o s e  an

o u td o o r  e l e c tr i c a l  i n s ta l l ati o n  to  d e te r  ac c e s s  b y p e r s o n s  wh o
ar e  n o t qualifed.  A fe n c e  s h al l  n o t b e  l e s s  th an  2 . 1  m  ( 7  ft)  i n

h e i gh t o r  a c o m b i n ati o n  o f 1 . 8  m  ( 6  ft)  o r  m o r e  o f fe n c e  fab r i c
an d  a  3 0 0  m m  ( 1  ft)  o r  m o r e  e x te n s i o n  u ti l i z i n g  th r e e  o r  m o r e
s tr an d s  o f b ar b e d  wi r e  o r  e q u i val e n t.  T h e  d i s tan c e  fr o m  th e

fe n c e  to  l i ve  p a r ts  s h al l  b e  n o t l e s s  th an  g i ve n  i n  Ta b l e  1 1 0 . 3 1 .

I n fo r m ati o n a l  N o te :  S e e  AN S I / I E E E  C 2 -2 0 1 7 ,  National Electrical
Safety Code,  fo r  c l e a r a n c e s  o f c o n d u c to r s  fo r  specifc  s ys te m
vo l ta g e s  an d  typ i c a l  B I L  r a ti n g s .

( A)  E l e c tri c al  Vau l ts .  Wh e r e  a n  e l e c tr i c a l  vau l t i s  r e q u i r e d  o r
specifed  fo r  c o n d u c to r s  a n d  e q u i p m e n t 1 1 0 . 3 1 ( A) ( 1 )  to
( A) ( 5 )  s h a l l  a p p l y.

( 1 )  Wal l s  an d  Ro o f.  T h e  wa l l s  an d  r o o f s h al l  b e  c o n s tr u c te d  o f
m a te r i al s  th a t h a ve  ad e q u ate  s tr u c tu r al  s tr e n g th  fo r  th e  c o n d i ‐
ti o n s ,  wi th  a m i n i m u m  fre  r ati n g  o f 3  h o u r s .  F o r  th e  p u r p o s e
o f th i s  s e c ti o n ,  s tu d s  an d  wal l b o a r d  c o n s tr u c ti o n  s h al l  n o t b e
p e r m i tte d .

( 2 )  Fl o o rs .  T h e  foors  o f vau l ts  i n  c o n tac t wi th  th e  e ar th  s h a l l
b e  o f c o n c r e te  th a t i s  n o t l e s s  th a n  1 0 2  m m  ( 4  i n . )  th i c k,  b u t
wh e r e  th e  vau l t i s  c o n s tr u c te d  wi th  a  vac an t s p ac e  o r  o th e r
s to r i e s  b e l o w i t,  th e  foor  s h al l  h ave  ad e q u ate  s tr u c tu r al
s tr e n gth  fo r  th e  l o a d  i m p o s e d  o n  i t an d  a m i n i m u m  fre  r e s i s t‐
an c e  o f 3  h o u r s .

( 3 )  D o o rs .  E ac h  d o o r way l e a d i n g  i n to  a vau l t fr o m  th e  b u i l d ‐
i n g  i n te r i o r  s h a l l  b e  p r o vi d e d  wi th  a tight-ftting  d o o r  th a t h as  a
m i n i m u m  fre  r a ti n g o f 3  h o u r s .  T h e  a u th o r i ty h avi n g  j u r i s d i c ‐
ti o n  s h a l l  b e  p e r m i tte d  to  r e q u i r e  s u c h  a d o o r  fo r  a n  e x te r i o r
wal l  o p e n i n g  wh e r e  c o n d i ti o n s  war r a n t.

Δ Tab l e  1 1 0 . 3 1  M i n i m u m  D i s tan c e  fro m  Fe n c e  to  L i ve  P ar ts

 M i n i m u m  D i s tan c e  to  L i ve  P ar ts

N o m i n al  Vo l tage m ft

1 0 0 1 –1 3 , 7 9 9 3 . 0 5 1 0
1 3 , 8 0 0 –2 3 0 , 0 0 0 4 . 5 7 1 5

O ve r  2 3 0 , 0 0 0 5 . 4 9 1 8

Exception to (1 ),  (2),  and (3): Where the vault is protected with auto‐
matic sprinkler,  water spray,  carbon dioxide,  or halon,  construction

with a 1 -hour rating shall be permitted.

( 4 )  L o c k s .  D o o r s  s h a l l  b e  e q u i p p e d  wi th  l o c ks ,  a n d  d o o r s  s h a l l
b e  ke p t l o c ke d ,  wi th  ac c e s s  a l l o we d  o n l y to  qualifed  p e r s o n s .

P e r s o n n e l  d o o r s  s h a l l  o p e n  at l e a s t 9 0  d e gr e e s  i n  th e  d i r e c ti o n
o f e g r e s s  an d  b e  e q u i p p e d  wi th  l i s te d  p a n i c  h a r d wa r e  o r  l i s te d
fre  e x i t h ar d war e .

I n fo r m a ti o n a l  N o te :  S e e  U L  3 0 5 ,  Standard for Panic Hardware,  fo r
a d d i ti o n a l  i n fo r m a ti o n ,  an d  U L 1 0 C ,  Standard for Safety for Positive
Pressure Fire Tests of Door Assemblies.

( 5 )  Tran s fo r m e rs .  Wh e r e  a tr an s fo r m e r  i s  i n s tal l e d  i n  a vau l t
a s  r e q u i r e d  b y P ar t I I  o f Ar ti c l e  4 5 0 ,  th e  va u l t s h al l  b e  c o n s tr u c ‐

te d  i n  ac c o r d an c e  wi th  P a r t I I I  o f Ar ti c l e  4 5 0 .

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  AN S I / AS T M  E 1 1 9 - 2 0 1 8 a,  Method
for Fire Tests of Building Construction and Materials,  fo r  a d d i ti o n a l

i n fo r m a ti o n ,  a n d  s e e  N F PA 8 0 - 2 0 1 9 ,  Standard for Fire Doors and
Other Opening Protectives.

I n fo r m ati o n a l  N o te  N o .  2 :  A typ i c a l  3 - h o u r  c o n s tr u c ti o n  i s
1 5 0  m m  ( 6  i n . )  th i c k r e i n fo r c e d  c o n c r e te .

( B )  I n d o o r I n s tal l ati o n s .

( 1 )  I n  P l ac e s  Ac c e s s i b l e  to  Unqualifed  P e rs o n s .  I n d o o r  e l e c ‐
tr i c a l  i n s ta l l a ti o n s  th a t a r e  ac c e s s i b l e  to  unqualifed  p e r s o n s
s h a l l  b e  m ad e  wi th  m e ta l -e n c l o s e d  e q u i p m e n t.  S wi tc h ge a r,
tr a n s fo r m e r s ,  p u l l  b o x e s ,  c o n n e c ti o n  b o x e s ,  an d  o th e r  s i m i l a r
as s o c i a te d  e q u i p m e n t s h al l  b e  m ar ke d  wi th  a p p r o p r i ate  c au ti o n
s i gn s .  O p e n i n gs  i n  ve n ti l ate d  d r y-typ e  tr an s fo r m e r s  o r  s i m i l ar
o p e n i n g s  i n  o th e r  e q u i p m e n t s h al l  b e  d e s i g n e d  s o  th at fo r e i g n
o b j e c ts  i n s e r te d  th r o u gh  th e s e  o p e n i n gs  ar e  defected  fr o m
e n e r g i z e d  p ar ts .

( 2 )  I n  P l ac e s  Ac c e s s i b l e  to  Qualifed  P e rs o n s  O n l y.  I n d o o r
e l e c tr i c al  i n s tal l ati o n s  c o n s i d e r e d  a c c e s s i b l e  o n l y to  qualifed
p e r s o n s  i n  a c c o r d a n c e  wi th  th i s  s e c ti o n  s h al l  c o m p l y wi th
1 1 0 . 3 4 ,  1 1 0 . 3 6 ,  a n d  4 9 5 . 2 4 .

( C )  O u td o o r I n s tal l ati o n s .

( 1 )  I n  P l ac e s  Ac c e s s i b l e  to  Unqualifed  P e rs o n s .  O u td o o r  e l e c ‐
tr i c a l  i n s tal l ati o n s  th at ar e  o p e n  to  unqualifed  p e r s o n s  s h a l l
c o m p l y wi th  P a r t I I I  o f Ar ti c l e  2 2 5 .

( 2 )  I n  P l ac e s  Ac c e s s i b l e  to  Qualifed  P e rs o n s  O n l y.  O u td o o r
e l e c tr i c a l  i n s ta l l ati o n s  th at h ave  e x p o s e d  l i ve  p ar ts  s h al l  b e
ac c e s s i b l e  to  qualifed  p e r s o n s  o n l y i n  ac c o r d a n c e  wi th  th e  frst
p ar a gr a p h  o f th i s  s e c ti o n  an d  s h al l  c o m p l y wi th  1 1 0 . 3 4 ,  1 1 0 . 3 6 ,
an d  4 9 5 . 2 4 .

( D )  E n c l o s e d  E q u i p m e n t Ac c e s s i b l e  to  Unqualifed  P e rs o n s .
Ve n ti l a ti n g o r  s i m i l a r  o p e n i n gs  i n  e q u i p m e n t s h a l l  b e  d e s i gn e d
s u c h  th at fo r e i g n  o b j e c ts  i n s e r te d  th r o u gh  th e s e  o p e n i n g s  ar e
defected  fr o m  e n e r g i z e d  p ar ts .  Wh e r e  e x p o s e d  to  p h ys i c al
d am a ge  fr o m  ve h i c u l ar  traffc,  s u i tab l e  g u ar d s  s h al l  b e  p r o vi ‐
d e d .  E q u i p m e n t l o c a te d  o u td o o r s  a n d  ac c e s s i b l e  to  unqualifed
p e r s o n s  s h a l l  b e  d e s i g n e d  s u c h  th at e x p o s e d  n u ts  o r  b o l ts
c a n n o t b e  r e ad i l y r e m o ve d ,  p e r m i tti n g  ac c e s s  to  l i ve  p ar ts .
Wh e r e  e q u i p m e n t i s  a c c e s s i b l e  to  unqualifed  p e r s o n s  a n d  th e
b o tto m  o f th e  e n c l o s u r e  i s  l e s s  th an  2 . 5  m  ( 8  ft)  a b o ve  th e  foor
o r  g r ad e  l e ve l ,  th e  e n c l o s u r e  d o o r  o r  h i n ge d  c o ve r  s h a l l  b e  ke p t
l o c ke d .  D o o r s  an d  c o ve r s  o f e n c l o s u r e s  u s e d  s o l e l y a s  p u l l
b o x e s ,  s p l i c e  b o x e s ,  o r  j u n c ti o n  b o x e s  s h al l  b e  l o c ke d ,  b o l te d ,
o r  s c r e we d  o n .  U n d e r g r o u n d  b o x  c o ve r s  th at we i g h  o ve r
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ART I C L E  1 1 0  — GE N E RAL  RE QU I RE M E N T S  F O R E L E C T RI C AL  I N S TAL L AT I O N S1 1 0 . 3 2

7 0 –7 2 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

4 5 . 4  kg  ( 1 0 0  l b )  s h a l l  b e  c o n s i d e r e d  a s  m e e ti n g  th i s  r e q u i r e ‐
m e n t.

1 1 0 . 3 2  Wo rk S p ac e  Ab o ut E q u i p m e n t.  Suffcient s p a c e  s h al l  b e
p r o vi d e d  an d  m a i n tai n e d  a b o u t e l e c tr i c a l  e q u i p m e n t to  p e r m i t
re a d y a n d  s afe  o p e r a ti o n  a n d  m a i n te n an c e  o f s u c h  e q u i p m e n t.
Wh e r e  e n e r g i z e d  p ar ts  a r e  e x p o s e d ,  th e  m i n i m u m  c l e ar  wo r k
s p ac e  s h a l l  b e  n o t l e s s  th an  2 . 0  m  ( 6 1 ∕2  ft)  h i gh  ( m e a s u r e d  ve r ti ‐

c a l l y fr o m  th e  foor  o r  p l atfo r m )  an d  th e  wi d th  o f th e  e q u i p ‐
m e n t o r  9 1 4  m m  ( 3  ft)  wi d e  ( m e a s u r e d  p ar al l e l  to  th e

e q u i p m e n t) ,  wh i c h e ve r  i s  gr e a te r.  T h e  d e p th  s h al l  b e  a s
r e q u i r e d  i n  1 1 0 . 3 4 ( A) .  I n  al l  c as e s ,  th e  wo r k s p a c e  s h a l l  p e r m i t
a t l e as t a  9 0 -d e gr e e  o p e n i n g o f d o o r s  o r  h i n g e d  p an e l s .  Wi th i n

th e  h e i g h t r e q u i r e m e n ts  o f th i s  s e c ti o n ,  o th e r  e q u i p m e n t th at
i s  a s s o c i a te d  wi th  th e  e l e c tr i c al  i n s ta l l ati o n  a n d  i s  l o c ate d  ab o ve
o r  b e l o w th e  e l e c tr i c a l  e q u i p m e n t s h al l  b e  p e r m i tte d  to  e x te n d

n o t m o r e  th an  1 5 0  m m  ( 6  i n . )  b e yo n d  th e  fr o n t o f th e  e l e c tr i ‐
c a l  e q u i p m e n t.  Wo r ki n g  s p a c e  r e q u i r e d  b y th i s  s e c ti o n  s h al l  n o t
b e  u s e d  fo r  s to r ag e .  Wh e n  n o r m a l l y e n c l o s e d  l i ve  p a r ts  ar e

e x p o s e d  fo r  i n s p e c ti o n  o r  s e r vi c i n g,  th e  wo r ki n g s p ac e ,  i f i n  a
p as s ag e way o r  g e n e r al  o p e n  s p ac e ,  s h al l  b e  s u i ta b l y g u a r d e d .

1 1 0 . 3 3  E n tran c e  to  E n c l o s u re s  an d  Ac c e s s  to  Wo rk i n g S p ac e .

( A)  E n tran c e .  At l e a s t o n e  e n tr an c e  to  e n c l o s u r e s  fo r  e l e c tr i c al
i n s ta l l a ti o n s  as  d e s c r i b e d  i n  1 1 0 . 3 1  n o t l e s s  th a n  6 1 0  m m

( 2 4  i n . )  wi d e  an d  2 . 0  m  ( 6 1 ∕2  ft)  h i gh  s h a l l  b e  p r o vi d e d  to  g i ve
a c c e s s  to  th e  wo r ki n g  s p ac e  ab o u t e l e c tr i c al  e q u i p m e n t.

O p e n  e q u i p m e n t d o o r s  s h al l  n o t i m p e d e  a c c e s s  to  an d
e gr e s s  fr o m  th e  wo r ki n g  s p ac e .  Ac c e s s  o r  e g r e s s  i s  i m p e d e d  i f
o n e  o r  m o r e  s i m u l tan e o u s l y o p e n e d  e q u i p m e n t d o o r s  r e s tr i c t

wo r ki n g  s p ac e  ac c e s s  to  b e  l e s s  th a n  6 1 0  m m  ( 2 4  i n . )  wi d e  an d
2 . 0  m  ( 6 1 ∕2  ft)  h i g h .

( 1 )  L arge  E q ui p m e n t.  O n  s wi tc h ge a r  an d  c o n tr o l  p an e l s
e x c e e d i n g 1 . 8  m  ( 6  ft)  i n  wi d th ,  th e r e  s h al l  b e  o n e  e n tr an c e  a t

e ac h  e n d  o f th e  e q u i p m e n t.  A s i n gl e  e n tr a n c e  to  th e  r e q u i r e d
wo r ki n g  s p a c e  s h al l  b e  p e r m i tte d  wh e r e  e i th e r  o f th e  c o n d i ‐
ti o n s  i n  1 1 0 . 3 3 ( A) ( 1 ) ( a )  o r  ( A) ( 1 ) ( b )  i s  m e t.

( a)    Unobstructed Exit.  Wh e r e  th e  l o c ati o n  p e r m i ts  a
c o n ti n u o u s  an d  u n o b s tr u c te d  way o f e x i t tr a ve l ,  a s i n g l e

e n tr a n c e  to  th e  wo r ki n g s p a c e  s h a l l  b e  p e r m i tte d .
( b )    Extra Working Space.  Wh e r e  th e  d e p th  o f th e  wo r ki n g

s p ac e  i s  twi c e  th at r e q u i r e d  b y 1 1 0 . 3 4 ( A) ,  a s i n gl e  e n tr a n c e
s h a l l  b e  p e r m i tte d .  I t s h al l  b e  l o c a te d  s o  th at th e  d i s tan c e  fr o m

th e  e q u i p m e n t to  th e  n e ar e s t e d g e  o f th e  e n tr a n c e  i s  n o t l e s s
th an  th e  m i n i m u m  c l e ar  d i s ta n c e  specifed  i n  Ta b l e  1 1 0 . 3 4 ( A)

fo r  e q u i p m e n t o p e r a ti n g at th a t vo l tag e  a n d  i n  th at c o n d i ti o n .

( 2 )  G u ardi n g.  Wh e r e  b ar e  e n e r gi z e d  p a r ts  a t an y vo l ta ge  o r
i n s u l a te d  e n e r g i z e d  p ar ts  a b o ve  1 0 0 0  vo l ts ,  n o m i n a l ,  a r e  l o c a‐
te d  a d j ac e n t to  s u c h  e n tr an c e ,  th e y s h al l  b e  s u i ta b l y g u a r d e d .

( 3 )  P e rs o n n e l  D o o rs .  Wh e r e  th e r e  ar e  p e r s o n n e l  d o o r s  i n te n ‐
d e d  fo r  e n tr an c e  to  a n d  e g r e s s  fr o m  th e  wo r ki n g  s p a c e  l e s s

th an  7 . 6  m  ( 2 5  ft)  fr o m  th e  n e ar e s t e d g e  o f th e  wo r ki n g s p a c e ,
th e  d o o r s  s h a l l  o p e n  a t l e as t 9 0  d e gr e e s  i n  th e  d i r e c ti o n  o f

e gr e s s  an d  b e  e q u i p p e d  wi th  l i s te d  p an i c  h ar d war e  o r  l i s te d  fre
e x i t h ar d war e .

I n fo r m ati o n a l  N o te :  S e e  U L  3 0 5 ,  Standard for Panic Hardware,  fo r
ad d i ti o n a l  i n fo r m a ti o n ,  an d  U L  1 0 C ,  Standard for Safety for Posi‐
tive Pressure Fire Tests of Door Assemblies.

( B )  Ac c e s s .  P e r m a n e n t l ad d e r s  o r  s ta i r ways  s h a l l  b e  p r o vi d e d
to  g i ve  s afe  a c c e s s  to  th e  wo r ki n g  s p a c e  ar o u n d  e l e c tr i c a l  e q u i p ‐

m e n t i n s tal l e d  o n  p l atfo r m s ,  b al c o n i e s ,  o r  m e z z an i n e  foors  o r
i n  atti c  o r  r o o f r o o m s  o r  s p ac e s .

1 1 0 . 3 4  Wo rk S p ac e  an d  G uard i n g.

( A)  Wo rk i n g S p ac e .  E x c e p t as  e l s e wh e r e  r e q u i r e d  o r  p e r m i tte d
i n  th i s  Code,  e q u i p m e n t l i ke l y to  r e q u i r e  e x am i n ati o n ,  ad j u s t‐

m e n t,  s e r vi c i n g ,  o r  m ai n te n a n c e  wh i l e  e n e r g i z e d  s h a l l  h ave
c l e ar  wo r ki n g s p ac e  i n  th e  d i r e c ti o n  o f ac c e s s  to  l i ve  p ar ts  o f
th e  e l e c tr i c a l  e q u i p m e n t an d  s h al l  b e  n o t l e s s  th a n  specifed  i n

Ta b l e  1 1 0 . 3 4 ( A) .  D i s tan c e s  s h al l  b e  m e as u r e d  fr o m  th e  l i ve
p ar ts ,  i f s u c h  ar e  e x p o s e d ,  o r  fr o m  th e  e n c l o s u r e  fr o n t o r  o p e n ‐
i n g i f s u c h  ar e  e n c l o s e d .  T h e  gr a d e ,  foor,  o r  p l a tfo r m  i n  th e

r e q u i r e d  wo r ki n g  s p a c e  s h al l  b e  ke p t c l e ar,  a n d  th e  foor,
g r ad e ,  o r  p l a tfo r m  i n  th e  wo r ki n g s p ac e  s h a l l  b e  a s  l e ve l  an d
fat as  p r ac ti c al  fo r  th e  e n ti r e  d e p th  an d  wi d th  o f th e  wo r ki n g

s p ac e .

Exception: Working space shall not be required in back of equipment
such as switchgear or control assemblies where there are no renewable or

adjustable parts (such as fuses or switches) on the back and where all
connections are accessible from locations other than the back.  Where rear

access is required to work on nonelectrical parts on the back of enclosed
equipment,  a minimum working space of 762 mm (30 in. ) horizontally

shall be provided.

( B )  S e p arati o n  fro m  L o w- Vo l tage  E q u i p m e n t.  Wh e r e  s wi tc h e s ,
c u to u ts ,  o r  o th e r  e q u i p m e n t o p e r a ti n g at 1 0 0 0  vo l ts ,  n o m i n al ,
o r  l e s s  ar e  i n s ta l l e d  i n  a va u l t,  r o o m ,  o r  e n c l o s u r e  wh e r e  th e r e

ar e  e x p o s e d  l i ve  p ar ts  o r  e x p o s e d  wi r i n g  o p e r a ti n g at o ve r
1 0 0 0  vo l ts ,  n o m i n a l ,  th e  h i gh -vo l tag e  e q u i p m e n t s h al l  b e  e ffe c ‐
ti ve l y s e p ar ate d  fr o m  th e  s p ac e  o c c u p i e d  b y th e  l o w-vo l ta ge

e q u i p m e n t b y a s u i ta b l e  p a r ti ti o n ,  fe n c e ,  o r  s c r e e n .

Exception: Switches or other equipment operating at 1 000 volts,  nomi‐
nal,  or less and serving only equipment within the high-voltage vault,
room,  or enclosure shall be permitted to be installed in the high-voltage

vault,  room,  or enclosure without a partition,  fence,  or screen if accessi‐
ble to qualifed persons only.

( C )  L o c k e d  Ro o m s  o r E n c l o s u re s .  T h e  e n tr a n c e  to  al l  b u i l d ‐
i n gs ,  va u l ts ,  r o o m s ,  o r  e n c l o s u r e s  c o n tai n i n g e x p o s e d  l i ve  p ar ts

o r  e x p o s e d  c o n d u c to r s  o p e r ati n g  at o ve r  1 0 0 0  vo l ts ,  n o m i n al ,
s h a l l  b e  ke p t l o c ke d  u n l e s s  s u c h  e n tr an c e s  ar e  u n d e r  th e  o b s e r ‐
vati o n  o f a  qualifed  p e r s o n  at al l  ti m e s .

Δ Tab l e  1 1 0 . 3 4 ( A)  M i n i m u m  D e p th  o f C l e ar Wo rki n g S p ac e  at
E l e c tri c al  E q u i p m e n t

N o m i n al
Vo l tage

to  G ro un d

M i n i m u m  C l e ar D i s tan c e

C o n d i ti o n  1 C o n d i ti o n  2 C o n d i ti o n  3

1 0 0 1 –2 5 0 0  V 9 0 0  m m  ( 3  ft) 1 . 2  m  ( 4  ft) 1 . 5  m  ( 5  ft)
2 5 0 1 –9 0 0 0  V 1 . 2  m  ( 4  ft) 1 . 5  m  ( 5  ft) 1 . 8  m  ( 6  ft)

9 0 0 1 –2 5 , 0 0 0  V 1 . 5  m  ( 5  ft) 1 . 8  m  ( 6  ft) 2 . 8  m  ( 9  ft)
2 5 , 0 0 1  V–7 5  kV 1 . 8  m  ( 6  ft) 2 . 5  m  ( 8  ft) 3 . 0  m  ( 1 0  ft)

Ab o ve  7 5  kV 2 . 5  m  ( 8  ft) 3 . 0  m  ( 1 0  ft) 3 . 7  m  ( 1 2  ft)

N o te :  Wh e r e  th e  c o n d i ti o n s  a r e  a s  fo l l o ws :
C o n d i ti o n  1  — E x p o s e d  l i ve  p a r ts  o n  o n e  s i d e  o f th e  wo r ki n g  s p a c e  a n d
n o  l i ve  o r  g r o u n d e d  p a r ts  o n  th e  o th e r  s i d e  o f th e  wo r k i n g  s p ac e ,  o r
e x p o s e d  l i ve  p a r ts  o n  b o th  s i d e s  o f th e  wo r ki n g  s p a c e  th at a r e
e ffe c ti ve l y g u a r d e d  b y i n s u l ati n g  m a te r i al s .
C o n d i ti o n  2  — E x p o s e d  l i ve  p a r ts  o n  o n e  s i d e  o f th e  wo r ki n g  s p a c e  a n d
g r o u n d e d  p a r ts  o n  th e  o th e r  s i d e  o f th e  wo r ki n g  s p a c e .  C o n c r e te ,
b r i c k,  o r  ti l e  wa l l s  s h a l l  b e  c o n s i d e r e d  a s  g r o u n d e d .
C o n d i ti o n  3  — E x p o s e d  l i ve  p a r ts  o n  b o th  s i d e s  o f th e  wo r ki n g  s p a c e .
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ART I C L E  1 1 0  — GE N E RAL  RE QU I RE M E N T S  F O R E L E C T RI C AL  I N S TAL L AT I O N S 1 1 0 . 5 8

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –7 3

P e r m an e n t an d  c o n s p i c u o u s  d a n ge r  s i gn s  s h al l  b e  p r o vi d e d .
T h e  d a n ge r  s i g n  s h al l  m e e t th e  r e q u i r e m e n ts  i n  1 1 0 . 2 1 ( B )  an d
s h a l l  r e a d  as  fo l l o ws :

D AN GE R — H I GH  VO LTAGE  — KE E P  O U T

( D )  I l l um i n ati o n .  I l l u m i n a ti o n  s h al l  b e  p r o vi d e d  fo r  al l  wo r k‐
i n g  s p ac e s  ab o u t e l e c tr i c al  e q u i p m e n t.  C o n tr o l  b y a u to m a ti c

m e a n s  o n l y s h a l l  n o t b e  p e r m i tte d .  T h e  l i gh ti n g  o u tl e ts  s h a l l  b e
a r r an g e d  s o  th at p e r s o n s  c h an g i n g  l a m p s  o r  m a ki n g r e p ai r s  o n

th e  l i g h ti n g  s ys te m  ar e  n o t e n d an g e r e d  b y l i ve  p ar ts  o r  o th e r
e q u i p m e n t.

T h e  p o i n ts  o f c o n tr o l  s h al l  b e  l o c ate d  s o  th at p e r s o n s  ar e  n o t
l i ke l y to  c o m e  i n  c o n ta c t wi th  an y l i ve  p a r t o r  m o vi n g  p a r t o f

th e  e q u i p m e n t wh i l e  tu r n i n g  o n  th e  l i gh ts .

( E )  E l e vati o n  o f U n guard e d  L i ve  P ar ts .  U n g u ar d e d  l i ve  p ar ts
a b o ve  wo r ki n g s p ac e  s h a l l  b e  m a i n tai n e d  a t e l e vati o n s  n o t l e s s
th an  r e q u i r e d  b y Tab l e  1 1 0 . 3 4 ( E ) .

( F)  P ro te c ti o n  o f S e r vi c e  E q u i p m e n t,  S wi tc h ge ar,  an d  I n d u s ‐
tri al  C o n tro l  As s e m b l i e s .  P i p e s  o r  d u c ts  fo r e i g n  to  th e  e l e c tr i ‐

c a l  i n s ta l l a ti o n  an d  r e q u i r i n g p e r i o d i c  m ai n te n a n c e  o r  wh o s e
m a l fu n c ti o n  wo u l d  e n d an g e r  th e  o p e r ati o n  o f th e  e l e c tr i c al

s ys te m  s h al l  n o t b e  l o c ate d  i n  th e  vi c i n i ty o f th e  s e r vi c e  e q u i p ‐
m e n t,  s wi tc h ge a r,  o r  i n d u s tr i al  c o n tr o l  as s e m b l i e s .  P r o te c ti o n
s h a l l  b e  p r o vi d e d  wh e r e  n e c e s s a r y to  avo i d  d am ag e  fr o m

c o n d e n s a ti o n  l e aks  an d  b r e aks  i n  s u c h  fo r e i g n  s ys te m s .  P i p i n g
a n d  o th e r  fa c i l i ti e s  s h al l  n o t b e  c o n s i d e r e d  fo r e i gn  i f p r o vi d e d
fo r  fre  p r o te c ti o n  o f th e  e l e c tr i c a l  i n s tal l ati o n .

1 1 0 . 3 6  C i rc u i t C o n d u c to rs .  C i r c u i t c o n d u c to r s  s h a l l  b e  p e r m i t‐
te d  to  b e  i n s tal l e d  i n  r ac e ways ;  i n  c a b l e  tr ays ;  as  m e ta l -c l ad

c a b l e  Typ e  M C ;  as  b ar e  wi r e ,  c ab l e ,  an d  b u s b ar s ;  o r  a s  Typ e  M V
c a b l e s  o r  c o n d u c to r s  as  p r o vi d e d  i n  3 0 5 . 3 ,  3 0 5 . 9 ,  3 0 5 . 1 0 ,  an d

3 0 5 . 1 5 .  B ar e  l i ve  c o n d u c to r s  s h a l l  c o m p l y wi th  4 9 5 . 2 4 .

I n s u l ato r s ,  to ge th e r  wi th  th e i r  m o u n ti n g  a n d  c o n d u c to r
atta c h m e n ts ,  wh e r e  u s e d  as  s u p p o r ts  fo r  wi r e s ,  s i n g l e -c o n d u c to r
c a b l e s ,  o r  b u s b a r s ,  s h a l l  b e  c a p a b l e  o f s a fe l y wi th s tan d i n g  th e

m a x i m u m  m ag n e ti c  fo r c e s  th a t wo u l d  p r e vai l  i f two  o r  m o r e
c o n d u c to r s  o f a c i r c u i t we r e  s u b j e c te d  to  s h o r t-c i r c u i t c u r r e n t.

E x p o s e d  r u n s  o f i n s u l a te d  wi r e s  an d  c ab l e s  th at h ave  a  b a r e
l e ad  s h e a th  o r  a b r ai d e d  o u te r  c o ve r i n g  s h al l  b e  s u p p o r te d  i n  a

m a n n e r  d e s i gn e d  to  p r e ve n t p h ys i c al  d a m a ge  to  th e  b r a i d  o r
s h e a th .  S u p p o r ts  fo r  l e a d -c o ve r e d  c a b l e s  s h a l l  b e  d e s i g n e d  to
p r e ve n t e l e c tr o l ys i s  o f th e  s h e ath .

1 1 0 . 4 0  Te m p e ratu re  L i m i tati o n s  at Te r m i n ati o n s .  C o n d u c to r s
s h a l l  b e  p e r m i tte d  to  b e  te r m i n ate d  b as e d  o n  th e  9 0 ° C  ( 1 9 4 ° F )

te m p e r a tu r e  r ati n g  a n d  am p ac i ty a s  g i ve n  i n  Tab l e  3 1 5 . 6 0 ( C )
( 1 )  th r o u g h  Ta b l e  3 1 5 . 6 0 ( C ) ( 2 0 ) ,  u n l e s s  o th e r wi s e  identifed.

Tab l e  1 1 0 . 3 4 ( E )  E l e vati o n  o f U n gu ard e d  L i ve  P ar ts  Ab o ve
Wo rk i n g S p ac e

N o m i n al  Vo l tage
B e twe e n  P h as e s

E l e vati o n

m ft

1 0 0 1 –7 5 0 0  V 2 . 7 9
7 5 0 1 –3 5 , 0 0 0  V 2 . 9 9  ft 6  i n .

O ve r  3 5  kV Ad d  9 . 5  m m  p e r  kV
a b o ve  3 5  kV

Ad d  0 . 3 7  i n .  p e r  kV
ab o ve  3 5  kV

1 1 0 . 4 1  I n s p e c ti o n s  an d  Te s ts .

( A)  P re - e n e rgi z ati o n  an d  O p e rati n g Te s ts .  Wh e r e  r e q u i r e d
e l s e wh e r e  i n  th i s  Code,  th e  c o m p l e te  e l e c tr i c al  s ys te m  d e s i g n ,
i n c l u d i n g  s e tti n g s  fo r  p r o te c ti ve ,  s wi tc h i n g,  an d  c o n tr o l
c i r c u i ts ,  s h al l  b e  p r e p a r e d  i n  ad va n c e  a n d  m ad e  a va i l a b l e  o n
re q u e s t to  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  an d  s h al l  b e  te s te d
wh e n  frst i n s tal l e d  o n -s i te .

( B )  Te s t Re p o r t.  A te s t r e p o r t c o ve r i n g th e  r e s u l ts  o f th e  te s ts
r e q u i r e d  i n  1 1 0 . 4 1 ( A)  s h a l l  b e  a va i l ab l e  to  th e  au th o r i ty h avi n g
j u r i s d i c ti o n  p r i o r  to  e n e r gi z a ti o n  an d  m ad e  a va i l a b l e  to  th o s e
au th o r i z e d  to  i n s tal l ,  o p e r ate ,  te s t,  a n d  m ai n tai n  th e  s ys te m .

P ar t I V. Tu n n e l  I n s tal l ati o n s  o ve r 1 0 0 0  Vo l ts ,  N o m i n al

1 1 0 . 5 1  G e n e ral .

( A)  C o ve re d .  T h i s  p ar t s h a l l  ap p l y to  th e  i n s tal l ati o n  a n d  u s e
o f h i g h -vo l ta ge  p o we r  d i s tr i b u ti o n  an d  u ti l i z ati o n  e q u i p m e n t
th at i s  p o r tab l e ,  m o b i l e ,  o r  b o th ,  s u c h  as  s u b s ta ti o n s ,  tr ai l e r s ,
c a r s ,  m o b i l e  s h o ve l s ,  d r ag l i n e s ,  h o i s ts ,  d r i l l s ,  d r e d g e s ,  c o m p r e s ‐
s o r s ,  p u m p s ,  c o n ve yo r s ,  u n d e r gr o u n d  e x c ava to r s ,  a n d  th e  l i ke .

•
( B )  P ro te c ti o n  Agai n s t P h ys i c al  D am age .  C o n d u c to r s  an d
c a b l e s  i n  tu n n e l s  s h al l  b e  l o c ate d  a b o ve  th e  tu n n e l  foor  an d  s o
p l a c e d  o r  g u a r d e d  to  p r o te c t th e m  fr o m  p h ys i c al  d am ag e .

1 1 0 . 5 2  O ve rc u r re n t P ro te c ti o n .  M o to r-o p e r a te d  e q u i p m e n t
s h a l l  b e  p r o te c te d  fr o m  o ve r c u r r e n t i n  ac c o r d an c e  wi th  P ar ts
I I I ,  I V,  a n d  V o f Ar ti c l e  4 3 0 .  Tr an s fo r m e r s  s h al l  b e  p r o te c te d
fr o m  o ve r c u r r e n t i n  ac c o r d an c e  wi th  4 5 0 . 3 .

Δ 1 1 0 . 5 3  C o n d u c to rs .  H i g h -vo l ta ge  c o n d u c to r s  i n  tu n n e l s  s h a l l
b e  i n s tal l e d  i n  m e tal  r ac e wa y,  Typ e  M C  c a b l e ,  o r  o th e r
ap p r o ve d  m u l ti c o n d u c to r  c ab l e .  M u l ti c o n d u c to r  p o r ta b l e  c ab l e
s h a l l  b e  p e r m i tte d  to  s u p p l y m o b i l e  e q u i p m e n t.

1 1 0 . 5 4  B o n d i n g an d  E q u i p m e n t G ro u n d i n g C o n d u c to rs .

( A)  G ro u n d e d  an d  B o n d e d .  Al l  n o n –c u r r e n t-c ar r yi n g m e tal
p ar ts  o f e l e c tr i c al  e q u i p m e n t a n d  al l  m e ta l  r ac e wa ys  an d  c ab l e
s h e a th s  s h al l  b e  s o l i d l y g r o u n d e d  a n d  b o n d e d  to  a l l  m e tal  p i p e s
an d  r a i l s  at th e  p o r ta l  an d  at i n te r val s  n o t e x c e e d i n g 3 0 0  m
( 1 0 0 0  ft)  th r o u gh o u t th e  tu n n e l .

( B )  E q u i p m e n t G ro un d i n g C o n d u c to rs .  An  e q u i p m e n t
gr o u n d i n g  c o n d u c to r  s h al l  b e  r u n  wi th  c i r c u i t c o n d u c to r s
i n s i d e  th e  m e ta l  r ac e wa y o r  i n s i d e  th e  m u l ti c o n d u c to r  c ab l e
j a c ke t.  T h e  e q u i p m e n t g r o u n d i n g  c o n d u c to r  s h al l  b e  p e r m i t‐
te d  to  b e  i n s u l a te d  o r  b ar e .

1 1 0 . 5 5  Tran s fo r m e rs ,  S wi tc h e s ,  an d  E l e c tri c al  E q u i p m e n t.  Al l
tr a n s fo r m e r s ,  s wi tc h e s ,  m o to r  c o n tr o l l e r s ,  m o to r s ,  rectifers,
an d  o th e r  e q u i p m e n t i n s ta l l e d  b e l o wg r o u n d  s h al l  b e  p r o te c te d
fr o m  p h ys i c al  d am ag e  b y l o c ati o n  o r  g u a r d i n g.

1 1 0 . 5 6  E n e rgi z e d  P ar ts .  B ar e  te r m i n al s  o f tr an s fo r m e r s ,
s wi tc h e s ,  m o to r  c o n tr o l l e r s ,  an d  o th e r  e q u i p m e n t s h a l l  b e
e n c l o s e d  to  p r e ve n t ac c i d e n ta l  c o n ta c t wi th  e n e r gi z e d  p ar ts .

1 1 0 . 5 7  Ve n ti l ati o n  S ys te m  C o n tro l s .  E l e c tr i c a l  c o n tr o l s  fo r  th e
ve n ti l ati o n  s ys te m  s h al l  b e  ar r an g e d  s o  th a t th e  airfow c an  b e
r e ve r s e d .

1 1 0 . 5 8  D i s c o n n e c ti n g M e an s .  A s wi tc h  o r  c i r c u i t b r e ake r  th at
s i m u l tan e o u s l y o p e n s  al l  u n g r o u n d e d  c o n d u c to r s  o f th e  c i r c u i t
s h a l l  b e  i n s tal l e d  wi th i n  s i g h t o f e ac h  tr an s fo r m e r  o r  m o to r
l o c ati o n  fo r  d i s c o n n e c ti n g  th e  tr an s fo r m e r  o r  m o to r.  T h e
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ART I C L E  1 1 0  — GE N E RAL  RE QU I RE M E N T S  F O R E L E C T RI C AL  I N S TAL L AT I O N S1 1 0 . 5 9

7 0 –7 4 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

s wi tc h  o r  c i r c u i t b r e a ke r  fo r  a  tr an s fo r m e r  s h a l l  h ave  a n
am p e r e  r a ti n g n o t l e s s  th a n  th e  a m p ac i ty o f th e  tr a n s fo r m e r
s u p p l y c o n d u c to r s .  T h e  s wi tc h  o r  c i r c u i t b r e ake r  fo r  a  m o to r
s h a l l  c o m p l y wi th  th e  ap p l i c a b l e  r e q u i r e m e n ts  o f P ar t I X  o f
Ar ti c l e  4 3 0 .

1 1 0 . 5 9  E n c l o s u re s .  E n c l o s u r e s  fo r  u s e  i n  tu n n e l s  s h a l l  b e  d r i p ‐
p r o o f,  we ath e r p r o o f,  o r  s u b m e r s i b l e  a s  r e q u i r e d  b y th e  e n vi ‐
r o n m e n tal  c o n d i ti o n s .  S wi tc h  o r  c o n tac to r  e n c l o s u r e s  s h al l  n o t
b e  u s e d  as  j u n c ti o n  b o x e s  o r  a s  r ac e wa ys  fo r  c o n d u c to r s  fe e d ‐
i n g th r o u g h  o r  ta p p i n g o ff to  o th e r  s wi tc h e s ,  u n l e s s  th e  e n c l o ‐
s u r e s  c o m p l y wi th  3 1 2 . 8 .

P ar t V. M an h o l e s  an d  O th e r E l e c tri c al  E n c l o s u re s  I n te n d e d
fo r P e rs o n n e l  E n tr y

1 1 0 . 7 0  G e n e ral .  E l e c tr i c al  e n c l o s u r e s  i n te n d e d  fo r  p e r s o n n e l
e n tr y an d  specifcally fa b r i c ate d  fo r  th i s  p u r p o s e  s h al l  b e  o f
suffcient s i z e  to  p r o vi d e  s afe  wo r k s p ac e  a b o u t e l e c tr i c al  e q u i p ‐
m e n t wi th  l i ve  p a r ts  th at i s  l i ke l y to  r e q u i r e  e x am i n a ti o n ,  a d j u s t‐
m e n t,  s e r vi c i n g ,  o r  m ai n te n a n c e  wh i l e  e n e r g i z e d .  S u c h
e n c l o s u r e s  s h a l l  h ave  suffcient s i z e  to  p e r m i t r e ad y i n s ta l l a ti o n
o r  wi th d r a wal  o f th e  c o n d u c to r s  e m p l o ye d  wi th o u t d am ag e  to
th e  c o n d u c to r s  o r  to  th e i r  i n s u l a ti o n .  T h e y s h al l  c o m p l y wi th
th i s  p ar t.

Exception: Where electrical enclosures covered by Part V of this article
are part of an industrial wiring system operating under conditions of

maintenance and supervision that ensure that only qualifed persons
monitor and supervise the system,  they shall be permitted to be designed

and installed in accordance with appropriate engineering practice.  If
required by the authority having jurisdiction,  design documentation

shall be provided.

1 1 0 . 7 1  S tre n gth .  M a n h o l e s ,  vau l ts ,  a n d  th e i r  m e a n s  o f ac c e s s
s h a l l  b e  d e s i g n e d  u n d e r  qualifed  e n g i n e e r i n g s u p e r vi s i o n  an d
s h a l l  wi th s tan d  al l  l o ad s  l i ke l y to  b e  i m p o s e d  o n  th e  s tr u c tu r e s .

I n fo r m ati o n a l  N o te :  S e e  AN S I  C 2 -2 0 0 7 ,  National Electrical Safety
Code,  fo r  a d d i ti o n a l  i n fo r m a ti o n  o n  th e  l o a d i n g  th a t c a n  b e
e x p e c te d  to  b e a r  o n  u n d e r g r o u n d  e n c l o s u r e s .

Δ 1 1 0 . 7 2  C ab l i n g Wo rk  S p ac e .  A c l e a r  wo r k s p ac e  n o t l e s s  th a n
9 0 0  m m  ( 3  ft)  wi d e  s h al l  b e  p r o vi d e d  wh e r e  c a b l e s  ar e  l o c ate d

o n  b o th  s i d e s ,  a n d  n o t l e s s  th a n  7 5 0  m m  ( 2 1 ∕2  ft)  wh e r e  c ab l e s
a r e  o n l y o n  o n e  s i d e .  T h e  ve r ti c al  h e ad r o o m  s h a l l  b e  n o t l e s s

th a n  1 . 8  m  ( 6  ft)  u n l e s s  th e  o p e n i n g  i s  wi th i n  3 0 0  m m  ( 1  ft) ,
m e a s u r e d  h o r i z o n tal l y,  o f th e  ad j a c e n t i n te r i o r s i d e  wa l l  o f th e
e n c l o s u r e .

Exception: A manhole containing only one or more of the following
shall be permitted to have one of the horizontal work space dimensions

reduced to 600 mm (2 ft) where the other horizontal clear work space is
increased so the sum of the two dimensions is not less than 1 . 8 m (6 ft):

(1 ) Optical fber cables
(2) Power-limited fre alarm circuits supplied in accordance with

760. 1 21
(3) Class 2 or Class 3 remote-control and signaling circuits,  or both,

supplied in accordance with 725. 60

1 1 0 . 7 3  E q u i p m e n t Wo rk  S p ac e .  Wh e r e  e l e c tr i c al  e q u i p m e n t
wi th  l i ve  p ar ts  th a t i s  l i ke l y to  r e q u i r e  e x a m i n ati o n ,  ad j u s tm e n t,

s e r vi c i n g ,  o r  m ai n te n a n c e  wh i l e  e n e r g i z e d  i s  i n s ta l l e d  i n  a
m a n h o l e ,  vau l t,  o r  o th e r  e n c l o s u r e  d e s i gn e d  fo r  p e r s o n n e l

a c c e s s ,  th e  wo r k s p ac e  an d  a s s o c i a te d  r e q u i r e m e n ts  i n  1 1 0 . 2 6
s h a l l  b e  m e t fo r  i n s tal l a ti o n s  o p e r a ti n g a t 1 0 0 0  vo l ts  o r  l e s s .
Wh e r e  th e  i n s ta l l ati o n  i s  o ve r  1 0 0 0  vo l ts ,  th e  wo r k s p a c e  an d

a s s o c i a te d  r e q u i r e m e n ts  i n  1 1 0 . 3 4  s h al l  b e  m e t.  A m an h o l e
ac c e s s  c o ve r  th a t we i g h s  o ve r  4 5 . 4  kg  ( 1 0 0  l b )  s h al l  b e  c o n s i d ‐
e r e d  as  m e e ti n g th e  r e q u i r e m e n ts  o f 1 1 0 . 2 6 ( F )  a n d  1 1 0 . 3 4 ( C ) .

1 1 0 . 7 4  C o n d u c to r I n s tal l ati o n .  C o n d u c to r s  i n s tal l e d  i n
m a n h o l e s  a n d  o th e r  e n c l o s u r e s  i n te n d e d  fo r  p e r s o n n e l  e n tr y

s h a l l  b e  c ab l e d ,  r a c ke d  u p ,  o r  ar r a n ge d  i n  an  ap p r o ve d  m a n n e r
th a t p r o vi d e s  r e a d y an d  s afe  ac c e s s  fo r  p e r s o n s  to  e n te r  fo r

i n s ta l l a ti o n  an d  m a i n te n an c e .  T h e  i n s ta l l a ti o n  s h a l l  c o m p l y
wi th  1 1 0 . 7 4 ( A)  o r  1 1 0 . 7 4 ( B ) ,  as  ap p l i c ab l e .

Δ ( A)  1 0 0 0  Vo l ts ,  N o m i n al ,  o r L e s s .  Wi r e  b e n d i n g  s p ac e  fo r
c o n d u c to r s  o p e r ati n g  a t 1 0 0 0  vo l ts  o r  l e s s  s h al l  b e  p r o vi d e d  i n

a c c o r d an c e  wi th  3 1 4 . 2 8 .

( B )  O ve r 1 0 0 0  Vo l ts ,  N o m i n al .  C o n d u c to r s  o p e r a ti n g a t o ve r
1 0 0 0  vo l ts  s h al l  b e  p r o vi d e d  wi th  b e n d i n g s p ac e  i n  a c c o r d a n c e
wi th  3 1 4 . 7 1 ( A)  a n d  ( B ) ,  a s  a p p l i c ab l e .

Exception: Where 31 4. 71 (B) applies,  each row or column of ducts on
one wall of the enclosure shall be calculated individually,  and the

single row or column that provides the maximum distance shall be
used.

1 1 0 . 7 5  Ac c e s s  to  M an h o l e s .

Δ ( A)  D i m e n s i o n s .  Re c tan g u l ar  ac c e s s  o p e n i n gs  s h al l  n o t b e  l e s s
th an  6 5 0  m m  ×  5 5 0  m m  ( 2 6  i n .  ×  2 2  i n . ) .  Ro u n d  a c c e s s  o p e n ‐

i n g s  i n  a  m an h o l e  s h al l  b e  n o t l e s s  th a n  6 5 0  m m  ( 2 6  i n . )  i n
d i a m e te r.

Exception: A manhole that has a fxed ladder that does not obstruct the
opening or that contains only one or more of the following shall be

permitted to reduce the minimum cover diameter to 600 mm (2 ft):

(1 ) Optical fber cables
(2) Power-limited fre alarm circuits supplied in accordance with

760. 1 21
(3) Class 2 or Class 3 remote-control and signaling circuits,  or both,

supplied in accordance with 725. 60

( B )  O b s tr u c ti o n s .  M an h o l e  o p e n i n g s  s h a l l  b e  fr e e  o f p r o tr u ‐
s i o n s  th at c o u l d  i n j u r e  p e r s o n n e l  o r  p r e ve n t r e ad y e g r e s s .

( C )  L o c ati o n .  M a n h o l e  o p e n i n g s  fo r  p e r s o n n e l  s h a l l  b e  l o c a‐
te d  wh e r e  th e y ar e  n o t d i r e c tl y ab o ve  e l e c tr i c al  e q u i p m e n t o r

c o n d u c to r s  i n  th e  e n c l o s u r e .  Wh e r e  th i s  i s  n o t p r ac ti c ab l e ,
e i th e r  a  p r o te c ti ve  b a r r i e r  o r  a fxed  l ad d e r  s h al l  b e  p r o vi d e d .

( D )  C o ve rs .  C o ve r s  s h al l  b e  o ve r  4 5  kg  ( 1 0 0  l b )  o r  o th e r wi s e
d e s i g n e d  to  r e q u i r e  th e  u s e  o f to o l s  to  o p e n .  T h e y s h a l l  b e

d e s i g n e d  o r  r e s tr ai n e d  s o  th e y c an n o t fal l  i n to  th e  m a n h o l e  o r
p r o tr u d e  suffciently to  c o n tac t e l e c tr i c al  c o n d u c to r s  o r  e q u i p ‐
m e n t wi th i n  th e  m a n h o l e .

( E )  M arki n g.  M a n h o l e  c o ve r s  s h al l  h a ve  an  i d e n ti fyi n g m ar k
o r  l o go  th at p r o m i n e n tl y i n d i c ate s  th e i r  fu n c ti o n ,  s u c h  as  “ e l e c ‐

tr i c . ”

1 1 0 . 7 6  Ac c e s s  to  Vau l ts  an d  Tu n n e l s .

( A)  L o c ati o n .  Ac c e s s  o p e n i n g s  fo r  p e r s o n n e l  s h a l l  b e  l o c a te d
wh e r e  th e y ar e  n o t d i r e c tl y a b o ve  e l e c tr i c al  e q u i p m e n t o r

c o n d u c to r s  i n  th e  e n c l o s u r e .  O th e r  o p e n i n g s  s h a l l  b e  p e r m i t‐
te d  o ve r  e q u i p m e n t to  fac i l i tate  i n s tal l ati o n ,  m ai n te n a n c e ,  o r
r e p l a c e m e n t o f e q u i p m e n t.

( B )  L o c k s .  I n  ad d i ti o n  to  c o m p l i an c e  wi th  th e  r e q u i r e m e n ts  o f
1 1 0 . 3 4 ,  i f a p p l i c ab l e ,  a c c e s s  o p e n i n gs  fo r  p e r s o n n e l  s h al l  b e

a r r an g e d  s u c h  th at a  p e r s o n  o n  th e  i n s i d e  c a n  e x i t wh e n  th e
ac c e s s  d o o r  i s  l o c ke d  fr o m  th e  o u ts i d e ,  o r  i n  th e  c a s e  o f
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ART I C L E  1 1 0  — GE N E RAL  RE QU I RE M E N T S  F O R E L E C T RI C AL  I N S TAL L AT I O N S 1 1 0 . 7 9

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –7 5

n o r m a l l y l o c ki n g  b y p ad l o c k,  th e  l o c ki n g  a r r an g e m e n t s h a l l  b e
s u c h  th a t th e  p ad l o c k c an  b e  c l o s e d  o n  th e  l o c ki n g s ys te m  to

p r e ve n t l o c ki n g fr o m  th e  o u ts i d e .

1 1 0 . 7 7  Ve n ti l ati o n .  Wh e r e  m a n h o l e s ,  tu n n e l s ,  an d  vau l ts  h a ve
c o m m u n i c a ti n g o p e n i n g s  i n to  e n c l o s e d  ar e a s  u s e d  b y th e
p u b l i c ,  ve n ti l ati o n  to  o p e n  ai r  s h al l  b e  p r o vi d e d  wh e r e ve r  p r a c ‐

ti c a b l e .

1 1 0 . 7 8  G u ard i n g.  Wh e r e  c o n d u c to r s  o r  e q u i p m e n t,  o r  b o th ,
c o u l d  b e  c o n tac te d  b y o b j e c ts  fal l i n g  o r  b e i n g  p u s h e d  th ro u g h
a ve n ti l ati n g  gr a ti n g,  b o th  c o n d u c to r s  an d  l i ve  p ar ts  s h al l  b e

p r o te c te d  i n  a c c o r d an c e  wi th  th e  r e q u i r e m e n ts  o f 1 1 0 . 2 7 ( A)
( 2 )  o r  1 1 0 . 3 1 ( B ) ( 1 ) ,  d e p e n d i n g o n  th e  vo l ta ge .

1 1 0 . 7 9  Fi x e d  L ad d e rs .  F i x e d  l a d d e r s  s h al l  b e  c o r r o s i o n  r e s i s t‐
an t.
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ART I C L E  2 0 0  — U S E  AN D  I D E N T I F I C AT I O N  O F  GRO U N D E D  C O N D U C T O RSC H AP T E R 2

7 0 –7 6 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

C h ap te r 2    Wi ri n g an d  P ro te c ti o n

ART I C L E  2 0 0
U s e  an d  Identifcation  o f G ro u n d e d

C o n d u c to rs

2 0 0 . 1  S c o p e .  T h i s  a r ti c l e  p r o vi d e s  r e q u i r e m e n ts  fo r  th e  fo l l o w‐
i n g :

( 1 ) Identifcation  o f te r m i n al s
( 2 ) Gr o u n d e d  c o n d u c to r s  i n  p r e m i s e s  wi r i n g  s ys te m s
( 3 ) Identifcation  o f gr o u n d e d  c o n d u c to r s

I n fo r m ati o n a l  N o te :  S e e  Ar ti c l e  1 0 0  fo r  defnitions  o f Grounded
Conductor,  Equipment Grounding Conductor,  an d  Grounding Electrode

Conductor.

2 0 0 . 2  G e n e ral .  Gr o u n d e d  c o n d u c to r s  s h al l  c o m p l y wi th
2 0 0 . 2 ( A)  an d  ( B ) .

( A)  I n s u l ati o n .  T h e  gr o u n d e d  c o n d u c to r,  i f i n s u l ate d ,  s h a l l
h a ve  i n s u l a ti o n  th at c o m p l i e s  wi th  e i th e r  o n e  o f th e  fo l l o wi n g :

( 1 ) I s  s u i tab l y r ate d ,  o th e r  th a n  c o l o r,  fo r  an y u n gr o u n d e d
c o n d u c to r  o f th e  s a m e  c i r c u i t fo r  s ys te m s  o f 1 0 0 0  vo l ts  o r
l e s s .

( 2 ) I s  r ate d  n o t l e s s  th a n  6 0 0  vo l ts  fo r  s o l i d l y g r o u n d e d
n e u tr al  s ys te m s  o f o ve r  1 0 0 0  vo l ts  i n  ac c o r d a n c e  wi th

2 5 0 . 1 8 4 ( A)

( B )  C o n ti n u i ty.  T h e  c o n ti n u i ty o f a gr o u n d e d  c o n d u c to r  s h a l l
n o t d e p e n d  o n  a c o n n e c ti o n  to  a m e ta l  e n c l o s u r e ,  r ac e wa y,  o r
c a b l e  ar m o r.

I n fo r m ati o n a l  N o te :  S e e  3 0 0 . 1 3 ( B )  fo r  th e  c o n ti n u i ty o f g r o u n ‐
d e d  c o n d u c to r s  u s e d  i n  m u l ti wi r e  b r a n c h  c i r c u i ts .

2 0 0 . 3  C o n n e c ti o n  to  G ro u n d e d  S ys te m .  G r o u n d e d  c o n d u c to r s
o f p r e m i s e s  wi r i n g  s ys te m s  s h al l  b e  e l e c tr i c al l y c o n n e c te d  to  th e

s u p p l y s ys te m  g r o u n d e d  c o n d u c to r  to  e n s u r e  a  c o m m o n ,
c o n ti n u o u s  g r o u n d e d  s ys te m .  F o r  th e  p u r p o s e  o f th i s  s e c ti o n ,
electrically connected s h al l  m e a n  m aki n g  a  d i r e c t e l e c tr i c al

c o n n e c ti o n  c ap ab l e  o f c ar r yi n g c u r r e n t,  as  d i s ti n g u i s h e d  fr o m
i n d u c e d  c u r r e n ts .

Exception: Listed interactive inverters identifed for use in distributed
resource generation systems such as photovoltaic and fuel cell power

systems shall be permitted to be connected to premises wiring without a
grounded conductor if the connected premises wiring or utility system

includes a grounded conductor.

2 0 0 . 4  N e u tral  C o n d uc to rs .  N e u tr al  c o n d u c to r s  s h al l  b e
i n s ta l l e d  i n  ac c o r d an c e  wi th  2 0 0 . 4 ( A)  a n d  ( B ) .

( A)  I n s tal l ati o n .  N e u tr al  c o n d u c to r s  s h a l l  n o t b e  u s e d  fo r
m o r e  th an  o n e  b r an c h  c i r c u i t,  fo r  m o r e  th a n  o n e  m u l ti wi r e
b r a n c h  c i r c u i t,  o r  fo r  m o r e  th a n  o n e  s e t o f u n gr o u n d e d  fe e d e r

c o n d u c to r s  u n l e s s  specifcally p e r m i tte d  e l s e wh e r e  i n  th i s  Code.

I n fo r m a ti o n a l  N o te :  S e e  2 1 5 . 4  fo r  i n fo r m a ti o n  o n  c o m m o n
n e u tr a l s .

( B )  M ul ti p l e  C i rc ui ts .  Wh e r e  m o r e  th an  o n e  n e u tr al  c o n d u c ‐
to r  as s o c i ate d  wi th  d i ffe r e n t c i r c u i ts  i s  i n  an  e n c l o s u r e ,  g r o u n ‐
d e d  c i r c u i t c o n d u c to r s  o f e a c h  c i r c u i t s h a l l  b e  identifed  o r
gr o u p e d  to  c o r r e s p o n d  wi th  th e  u n g r o u n d e d  c i r c u i t c o n d u c ‐

to r ( s )  b y wi r e  m a r ke r s ,  c a b l e  ti e s ,  o r  s i m i l ar  m e a n s  i n  at l e as t
o n e  l o c ati o n  wi th i n  th e  e n c l o s u r e .

Exception No.  1 : The requirement for grouping or identifying shall not
apply if the branch-circuit or feeder conductors enter from a cable or a

raceway unique to the circuit that makes the grouping obvious.

Exception No.  2: The requirement for grouping or identifying shall not
apply where branch-circuit conductors pass through a box or conduit

body without a loop as described in 31 4. 1 6(B)(1 ) or without a splice or
termination.

2 0 0 . 6  M e an s  o f I d e n ti fyi n g G ro un d e d  C o n d u c to rs .

Δ ( A)  S i z e s  6  AWG  o r S m al l e r.  T h e  i n s u l ati o n  o f gr o u n d e d
c o n d u c to r s  o f 6  AWG o r  s m al l e r  s h al l  b e  identifed  b y o n e  o f

th e  fo l l o wi n g m e an s :

( 1 ) A c o n ti n u o u s  wh i te  o u te r  fnish.
( 2 ) A c o n ti n u o u s  gr ay o u te r  fnish.
( 3 ) T h r e e  c o n ti n u o u s  wh i te  o r  g r ay s tr i p e s  a l o n g th e  c o n d u c ‐

to r ' s  e n ti r e  l e n g th  o n  o th e r  th an  g r e e n  i n s u l a ti o n .
( 4 ) C o n d u c to r s  wi th  wh i te  o r  gr a y i n s u l ati o n  a n d  c o l o r e d

tr a c e r  th r e ad s  i n  th e  b r ai d  i d e n ti fyi n g  th e  s o u r c e  o f
m a n u fac tu r e .

( 5 ) A s i n g l e -c o n d u c to r,  s u n l i gh t-r e s i s tan t,  o u td o o r-r a te d  c ab l e
u s e d  a s  a s o l i d l y g r o u n d e d  c o n d u c to r  i n  p h o to vo l tai c
p o we r  s ys te m s ,  as  p e r m i tte d  b y 6 9 0 . 3 1 ( C ) ( 1 ) ,  s h al l  b e
identifed  a t th e  ti m e  o f i n s tal l ati o n  b y m a r ki n gs  at te r m i ‐
n ati o n s  i n  ac c o r d an c e  wi th  2 0 0 . 6 ( A) ( 1 )  th r o u gh  ( A) ( 4 ) .

( 6 ) T h e  g r o u n d e d  c o n d u c to r  o f a  m i n e r al -i n s u l ate d ,  m e tal -
s h e a th e d  c ab l e  ( Typ e  M I )  s h al l  b e  identifed  a t th e  ti m e
o f i n s ta l l ati o n  b y a d i s ti n c ti ve  wh i te  o r  gr a y m ar ki n g  at i ts

te r m i n a ti o n s  T h e  m a r ki n g s h al l  e n c i r c l e  th e  c o n d u c to r
i n s u l ati o n .

( 7 ) F i x tu r e  wi r e  s h al l  c o m p l y wi th  th e  r e q u i r e m e n ts  fo r
gr o u n d e d  c o n d u c to r  identifcation  i n  a c c o r d an c e  wi th

4 0 2 . 8 .
( 8 ) F o r  ae r i al  c ab l e ,  th e  identifcation  s h al l  c o m p l y wi th  o n e

o f th e  m e th o d s  i n  2 0 0 . 6 ( A) ( 1 )  th r o u g h  ( A) ( 5 ) ,  o r  b y
m e a n s  o f a r i d g e  l o c ate d  o n  th e  e x te r i o r  o f th e  c ab l e  s o  a s
to  i d e n ti fy i t.

Δ ( B )  S i z e s  4  AWG  o r L arge r.  An  i n s u l a te d  g r o u n d e d  c o n d u c to r
4  AWG o r  l a r ge r  s h al l  b e  identifed  b y o n e  o f th e  fo l l o wi n g

m e a n s :

( 1 ) A c o n ti n u o u s  wh i te  o u te r  fnish.
( 2 ) A c o n ti n u o u s  g r ay o u te r  fnish.
( 3 ) T h r e e  c o n ti n u o u s  wh i te  o r  gr a y s tr i p e s  al o n g th e  e n ti r e

l e n gth  o n  o th e r  th a n  g r e e n  i n s u l ati o n .
( 4 ) At th e  ti m e  o f i n s ta l l a ti o n ,  b e  identifed  b y a d i s ti n c ti ve

wh i te  o r  g r ay m ar ki n g  at i ts  te r m i n a ti o n s .  T h i s  m a r ki n g
s h a l l  e n c i r c l e  th e  c o n d u c to r  i n s u l a ti o n .

( C )  Fl e x i b l e  C o rd s .  An  i n s u l ate d  c o n d u c to r  th a t i s  i n te n d e d
fo r  u s e  as  a gr o u n d e d  c o n d u c to r,  wh e r e  c o n tai n e d  wi th i n  a
fexible  c o r d ,  s h a l l  b e  identifed  b y a wh i te  o r  gr a y o u te r  fnish
o r  b y m e th o d s  p e r m i tte d  b y 4 0 0 . 2 2 .

Δ ( D )  G ro u n d e d  C o n d u c to rs  o f D i ffe re n t N o m i n al  Vo l tage
S ys te m s .  I f g r o u n d e d  c o n d u c to r s  o f d i ffe r e n t n o m i n a l  vo l ta ge

s ys te m s  ar e  i n s ta l l e d  i n  th e  s am e  r a c e way,  c ab l e ,  b o x ,  a u x i l i ar y
gu tte r,  o r  o th e r  typ e  o f e n c l o s u r e ,  e ac h  g r o u n d e d  c o n d u c to r
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ART I C L E  2 0 0  — U S E  AN D  I D E N T I F I C AT I O N  O F  GRO U N D E D  C O N D U C T O RS 2 0 0 . 1 0

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –7 7

s h a l l  b e  identifed  b y n o m i n al  vo l ta ge  s ys te m .  Identifcation
th a t d i s ti n g u i s h e s  e a c h  n o m i n al  vo l tag e  s ys te m  g r o u n d e d

c o n d u c to r  s h al l  b e  p e r m i tte d  b y o n e  o f th e  fo l l o wi n g  m e a n s :

( 1 ) O n e  n o m i n a l  vo l ta ge  s ys te m  g r o u n d e d  c o n d u c to r  s h a l l
h ave  a n  o u te r  c o ve r i n g c o n fo r m i n g  to  2 0 0 . 6 ( A)  o r  ( B ) .

( 2 ) T h e  gr o u n d e d  c o n d u c to r ( s )  o f o th e r  n o m i n al  vo l tag e
s ys te m s  s h al l  h ave  a  d i ffe r e n t o u te r  c o ve r i n g  c o n fo r m i n g
to  2 0 0 . 6 ( A)  o r  ( B )  o r  b y an  o u te r  c o ve r i n g o f wh i te  o r

g r ay wi th  a d i s ti n g u i s h a b l e  c o l o r e d  s tr i p e  o th e r  th an
g r e e n  r u n n i n g al o n g th e  i n s u l a ti o n .

( 3 ) O th e r  an d  d i ffe r e n t m e an s  o f identifcation  al l o we d  b y
2 0 0 . 6 ( A)  o r  ( B )  s h a l l  d i s ti n gu i s h  e a c h  n o m i n al  vo l tag e
s ys te m  g r o u n d e d  c o n d u c to r.

T h e  m e a n s  o f identifcation  s h al l  b e  d o c u m e n te d  i n  a
m a n n e r  th a t i s  r e ad i l y a va i l a b l e  o r  s h al l  b e  p e r m a n e n tl y p o s te d
wh e r e  th e  c o n d u c to r s  o f d i ffe r e n t n o m i n al  vo l tag e  s ys te m s  o r i g ‐
i n ate .

( E )  G ro u n d e d  C o n d u c to rs  o f M u l ti c o n d u c to r C ab l e s .  T h e
i n s u l ate d  gr o u n d e d  c o n d u c to r ( s )  i n  a m u l ti c o n d u c to r  c ab l e

s h a l l  b e  identifed  b y a c o n ti n u o u s  wh i te  o r  gr a y o u te r  fnish  o r
b y th r e e  c o n ti n u o u s  wh i te  o r  g r ay s tr i p e s  o n  o th e r  th an  g r e e n
i n s u l ati o n  al o n g i ts  e n ti r e  l e n g th .  F o r  c o n d u c to r s  th at a r e

4  AWG o r  l a r ge r  i n  c ab l e s ,  identifcation  o f th e  gr o u n d e d
c o n d u c to r  s h al l  b e  p e r m i tte d  to  c o m p l y wi th  2 0 0 . 6 ( B ) .  F o r
m u l ti c o n d u c to r  fat c a b l e  wi th  c o n d u c to r s  th at ar e  4  AWG  o r

l ar g e r,  an  e x te r n a l  r i d ge  s h a l l  b e  p e r m i tte d  to  i d e n ti fy th e
gr o u n d e d  c o n d u c to r.

Exception No.  1 : Conductors within multiconductor cables shall be
permitted to be re-identifed at their terminations at the time of installa‐

tion by a distinctive white or gray marking or other equally effective
means.

Exception No.  2: The grounded conductor of a multiconductor
varnished-cloth-insulated cable shall be permitted to be identifed at its

terminations at the time of installation by a distinctive white marking
or other equally effective means.

I n fo r m ati o n a l  N o te :  T h e  c o l o r  g r a y m a y h a ve  b e e n  u s e d  i n  th e
p a s t a s  a n  u n g r o u n d e d  c o n d u c to r.  C a r e  s h o u l d  b e  ta ke n  wh e n
wo r ki n g  o n  e x i s ti n g  s ys te m s .

2 0 0 . 7  U s e  o f I n s ul ati o n  o f a Wh i te  o r G ray C o l o r o r wi th
T h re e  C o n ti n u o u s  Wh i te  o r G ray S tri p e s .

( A)  G e n e ral .  T h e  fo l l o wi n g  s h a l l  b e  u s e d  o n l y fo r  th e  g r o u n ‐
d e d  c i r c u i t c o n d u c to r,  u n l e s s  o th e r wi s e  p e r m i tte d  i n  2 0 0 . 7 ( B )
an d  ( C ) :

( 1 ) A c o n d u c to r  wi th  c o n ti n u o u s  wh i te  o r  g r ay c o ve r i n g
( 2 ) A c o n d u c to r  wi th  th r e e  c o n ti n u o u s  wh i te  o r  g r ay s tr i p e s

o n  o th e r  th an  g r e e n  i n s u l ati o n
( 3 ) A m ar ki n g  o f wh i te  o r  gr a y c o l o r  at th e  te r m i n ati o n

( B )  C i rc u i ts  o f L e s s  T h an  5 0  Vo l ts .  A c o n d u c to r  wi th  wh i te  o r
gr a y c o l o r  i n s u l a ti o n  o r  th r e e  c o n ti n u o u s  wh i te  s tr i p e s  o r
h a vi n g a  m ar ki n g  o f wh i te  o r  g r ay a t th e  te r m i n a ti o n  fo r
c i r c u i ts  o f l e s s  th a n  5 0  vo l ts  s h al l  b e  r e q u i r e d  to  b e  g r o u n d e d
o n l y i n  a c c o r d a n c e  wi th  2 5 0 . 2 0 ( A) .

( C )  C i rc u i ts  o f 5 0  Vo l ts  o r M o re .  T h e  u s e  o f i n s u l ati o n  th at i s
wh i te  o r  g r ay o r  th at h a s  th r e e  c o n ti n u o u s  wh i te  o r  g r ay s tr i p e s
fo r  o th e r  th an  a g r o u n d e d  c o n d u c to r  fo r  c i r c u i ts  o f 5 0  vo l ts  o r
m o r e  s h al l  b e  p e r m i tte d  o n l y as  i n  th e  fo l l o wi n g :

( 1 ) I f p ar t o f a c ab l e  a s s e m b l y th a t h a s  th e  i n s u l ati o n  p e r m a‐
n e n tl y reidentifed  to  i n d i c a te  i ts  u s e  as  an  u n g r o u n d e d

c o n d u c to r  b y m ar ki n g  tap e ,  p ai n ti n g,  o r  o th e r  e ffe c ti ve
m e a n s  at i ts  te r m i n ati o n  a n d  a t e ac h  l o c ati o n  wh e r e  th e
c o n d u c to r  i s  vi s i b l e  an d  a c c e s s i b l e .  Identifcation  s h a l l

e n c i r c l e  th e  i n s u l a ti o n  a n d  s h al l  b e  a  c o l o r  o th e r  th a n
wh i te ,  g r ay,  o r  g r e e n .  I f u s e d  fo r  s i n g l e -p o l e ,  3 -wa y o r

4 -wa y s wi tc h  l o o p s ,  th e  reidentifed  c o n d u c to r  wi th  wh i te
o r  g r ay i n s u l ati o n  o r  th r e e  c o n ti n u o u s  wh i te  o r  gr a y

s tr i p e s  s h a l l  b e  u s e d  o n l y fo r  th e  s u p p l y to  th e  s wi tc h ,  b u t
n o t as  a r e tu r n  c o n d u c to r  fr o m  th e  s wi tc h  to  th e  o u tl e t.

( 2 ) A fexible  c o r d  h a vi n g o n e  c o n d u c to r  identifed  b y a
wh i te  o r  g r ay o u te r  fnish  o r  th r e e  c o n ti n u o u s  wh i te  o r

g r ay s tr i p e s ,  o r  b y an y o th e r  m e an s  i n  a c c o r d an c e  wi th
4 0 0 . 2 2 ,  th a t i s  u s e d  fo r  c o n n e c ti n g  an  a p p l i a n c e  o r  e q u i p ‐

m e n t i n  ac c o r d a n c e  wi th  4 0 0 . 1 0 .  T h i s  s h a l l  a p p l y to  fexi‐
ble  c o r d s  c o n n e c te d  to  o u tl e ts  wh e th e r  o r  n o t th e  o u tl e t

i s  s u p p l i e d  b y a c i r c u i t th at h a s  a  gr o u n d e d  c o n d u c to r.

I n fo r m a ti o n a l  N o te :  T h e  c o l o r  g r a y m a y h a ve  b e e n  u s e d  i n  th e
p a s t a s  a n  u n g r o u n d e d  c o n d u c to r.  C a r e  s h o u l d  b e  ta ke n  wh e n
wo r k i n g  o n  e x i s ti n g  s ys te m s .

Δ 2 0 0 . 9  M e an s  o f Identifcation  o f Te r m i n al s .  I n  d e vi c e s  o r
u ti l i z a ti o n  e q u i p m e n t wi th  p o l ar i z e d  c o n n e c ti o n s ,  identifca‐
tion  o f te r m i n al s  to  wh i c h  a gr o u n d e d  c o n d u c to r  i s  to  b e

c o n n e c te d  s h al l  b e  wh i te  o r  s i l ve r  i n  c o l o r.  T h e  identifcation  o f
o th e r  te r m i n al s  s h al l  b e  o f a d i s ti n g u i s h ab l e  d i ffe r e n t c o l o r.

Exception: If the conditions of maintenance and supervision ensure
that only qualifed persons service the installations,  terminals for

grounded conductors shall be permitted to be permanently identifed at
the time of installation by a distinctive white marking or other equally

effective means.

2 0 0 . 1 0  Identifcation  o f Te r m i n al s .

Δ ( A)  D e vi c e  Te r m i n al s .  Al l  d e vi c e s ,  e x c l u d i n g  p an e l b o ar d s ,
p r o vi d e d  wi th  te r m i n al s  fo r  th e  atta c h m e n t o f c o n d u c to r s  an d
i n te n d e d  fo r  c o n n e c ti o n  to  m o r e  th an  o n e  s i d e  o f th e  c i r c u i t

s h a l l  h ave  te r m i n al s  m a r ke d  fo r  identifcation,  u n l e s s  th e  e l e c ‐
tr i c a l  c o n n e c ti o n  o f th e  te r m i n a l  i n te n d e d  to  b e  c o n n e c te d  to
th e  g r o u n d e d  c o n d u c to r  i s  c l e ar l y e vi d e n t.

Exception: Terminal identifcation shall not be required for devices that
have a current rating of over 30 amperes,  other than polarized attach‐

ment plugs and polarized receptacles for attachment plugs in accord‐
ance with 200. 1 0(B).

Δ ( B )  Re c e p tac l e s ,  P l ugs ,  an d  C o n n e c to rs .  Re c e p ta c l e s ,  p o l ar ‐
i z e d  attac h m e n t p l u g s ,  an d  c o r d  c o n n e c to r s  fo r  p l u g s  an d

p o l a r i z e d  p l u g s  s h a l l  h ave  th e  te r m i n al  i n te n d e d  fo r  c o n n e c ‐
ti o n  to  th e  gr o u n d e d  c o n d u c to r  identifed  as  fo l l o ws :

( 1 ) Identifcation  s h al l  b e  b y a m e tal  o r  m e tal  c o a ti n g th a t i s
wh i te  o r  s i l ve r  i n  c o l o r  o r  b y th e  wo r d  “ wh i te ”  o r  th e  l e tte r

“ W”  l o c a te d  a d j ac e n t to  th e  identifed  te r m i n al .
( 2 ) I f th e  te r m i n a l  i s  n o t vi s i b l e ,  th e  c o n d u c to r  e n tr an c e  h o l e

fo r  th e  c o n n e c ti o n  s h al l  b e  c o l o r e d  wh i te  o r  m ar ke d  wi th
th e  wo r d  “ wh i te ”  o r  th e  l e tte r  “ W. ”

I n fo r m ati o n a l  N o te :  S e e  2 5 0 . 1 2 6  fo r  identifcation  o f wi r i n g
d e vi c e  e q u i p m e n t g r o u n d i n g  c o n d u c to r  te r m i n a l s .

( C )  S c re w S h e l l s .  F o r  d e vi c e s  wi th  s c r e w s h e l l s ,  th e  te r m i n al
fo r  th e  g r o u n d e d  c o n d u c to r  s h a l l  b e  th e  o n e  c o n n e c te d  to  th e
s c r e w s h e l l .

( D )  S c re w S h e l l  D e vi c e s  wi th  L e ad s .  F o r  s c r e w s h e l l  d e vi c e s
wi th  attac h e d  l e ad s ,  th e  c o n d u c to r  atta c h e d  to  th e  s c r e w s h e l l
s h a l l  h a ve  a  wh i te  o r  g r ay fnish.  T h e  o u te r  fnish  o f th e  o th e r
c o n d u c to r  s h al l  b e  o f a  s o l i d  c o l o r  th at wi l l  n o t b e  c o n fu s e d
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ART I C L E  2 1 0  — B RAN C H  C I RC U I T S  N O T  O VE R 1 0 0 0  VO LT S  AC ,  1 5 0 0  VO LT S  D C ,  N O M I N AL2 0 0 . 1 0

7 0 –7 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

wi th  th e  wh i te  o r  gr a y fnish  u s e d  to  i d e n ti fy th e  g r o u n d e d
c o n d u c to r.

I n fo r m ati o n a l  N o te :  T h e  c o l o r  g r a y m a y h a ve  b e e n  u s e d  i n  th e
p a s t as  a n  u n g r o u n d e d  c o n d u c to r.  C a u ti o n  s h o u l d  b e  tak e n
wh e n  wo r ki n g  o n  e x i s ti n g  s ys te m s .

( E )  Ap p l i an c e s .  Ap p l i an c e s  th at h ave  a  s i n g l e - p o l e  s wi tc h  o r  a
s i n gl e -p o l e  o ve r c u r r e n t d e vi c e  i n  th e  l i n e  o r  an y l i n e -c o n n e c te d
s c r e w s h e l l  l am p h o l d e r s ,  a n d  th at a r e  to  b e  c o n n e c te d  b y ( 1 )  a
p e r m an e n t wi r i n g  m e th o d  o r  ( 2 )  feld-installed  a ttac h m e n t
p l u gs  an d  c o r d s  wi th  th r e e  o r  m o r e  wi r e s  ( i n c l u d i n g th e  e q u i p ‐
m e n t g r o u n d i n g  c o n d u c to r ) ,  s h al l  h a ve  m e a n s  to  i d e n ti fy th e
te r m i n a l  fo r  th e  gr o u n d e d  c i r c u i t c o n d u c to r  ( i f an y) .

2 0 0 . 1 1  P o l ari ty o f C o n n e c ti o n s .  N o  g r o u n d e d  c o n d u c to r  s h a l l
b e  a ttac h e d  to  an y te r m i n al  o r  l e ad  s o  as  to  r e ve r s e  th e  d e s i g n a‐
te d  p o l ar i ty.

ART I C L E  2 1 0
B ran c h  C i rc ui ts  N o t O ve r 1 0 0 0  Vo l ts  ac ,

1 5 0 0  Vo l ts  d c ,  N o m i n al

Δ P ar t I . G e n e ral

2 1 0 . 1  S c o p e .  T h i s  ar ti c l e  p r o vi d e s  th e  g e n e r al  r e q u i r e m e n ts
fo r  b r a n c h  c i r c u i ts  n o t o ve r  1 0 0 0  vo l ts  ac ,  1 5 0 0  vo l ts  d c ,  n o m i ‐

n al .

I n fo r m a ti o n a l  N o te :  S e e  P a r t I I  o f Ar ti c l e  2 3 5  fo r  r e q u i r e m e n ts
fo r  b r an c h  c i r c u i ts  o ve r  1 0 0 0  vo l ts  a c ,  1 5 0 0  vo l ts  d c ,  n o m i n a l .

Δ 2 1 0 . 2  Re c o n d i ti o n e d  E q u i p m e n t.  T h e  fo l l o wi n g s h a l l  n o t b e
re c o n d i ti o n e d :

( 1 ) E q u i p m e n t th a t p r o vi d e s  g r o u n d -fa u l t c i r c u i t-i n te r r u p te r
p r o te c ti o n  fo r  p e r s o n n e l

( 2 ) E q u i p m e n t th at p r o vi d e s  ar c -fau l t c i r c u i t-i n te r r u p te r
p r o te c ti o n

2 1 0 . 3  O th e r Ar ti c l e s  fo r Specifc-Purpose  B ran c h  C i rc u i ts .
Ta b l e  2 1 0 . 3  l i s ts  r e fe r e n c e s  fo r  specifc  e q u i p m e n t an d  a p p l i c a‐

ti o n s  n o t l o c a te d  i n  C h a p te r s  5 ,  6 ,  an d  7  th at am e n d  o r  s u p p l e ‐
m e n t th e  r e q u i r e m e n ts  o f th i s  ar ti c l e .

2 1 0 . 4  M u l ti wi re  B ran c h  C i rc u i ts .

( A)  G e n e ral .  B r a n c h  c i r c u i ts  r e c o g n i z e d  b y th i s  ar ti c l e  s h a l l  b e
p e r m i tte d  as  m u l ti wi r e  c i r c u i ts .  A m u l ti wi r e  c i r c u i t s h al l  b e

p e r m i tte d  to  b e  c o n s i d e r e d  as  m u l ti p l e  c i r c u i ts .  E x c e p t a s
p e r m i tte d  i n  3 0 0 . 3 ( B ) ( 4 ) ,  a l l  c o n d u c to r s  o f a m u l ti wi r e  b r a n c h
c i r c u i t s h al l  o r i gi n ate  fr o m  th e  e q u i p m e n t c o n tai n i n g  th e

b r a n c h - c i r c u i t o ve r c u r r e n t p r o te c ti ve  d e vi c e  o r  p r o te c ti ve  d e vi ‐
c e s .

I n fo r m a ti o n a l  N o te  N o .  1 :  A 3 - p h as e ,  4 -wi r e ,  wye - c o n n e c te d
p o we r  s ys te m  u s e d  to  s u p p l y p o we r  to  n o n l i n e a r  l o a d s  m i g h t

n e c e s s i ta te  th a t th e  p o we r  s ys te m  d e s i g n  a l l o w fo r  th e  p o s s i b i l i ty
o f h i g h  h ar m o n i c  c u r r e n ts  o n  th e  n e u tr a l  c o n d u c to r.

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  3 0 0 . 1 3 ( B )  fo r  c o n ti n u i ty o f
g r o u n d e d  c o n d u c to r s  o n  m u l ti wi r e  c i r c u i ts .

( B )  D i s c o n n e c ti n g M e an s .  E a c h  m u l ti wi r e  b r a n c h  c i r c u i t s h a l l
b e  p r o vi d e d  wi th  a m e a n s  th a t wi l l  s i m u l ta n e o u s l y d i s c o n n e c t

al l  u n g r o u n d e d  c o n d u c to r s  at th e  p o i n t wh e r e  th e  b r a n c h
c i r c u i t o r i gi n ate s .

I n fo r m a ti o n a l  N o te :  S e e  2 4 0 . 1 5 ( B )  fo r  i n fo r m a ti o n  o n  th e  u s e
o f s i n g l e - p o l e  c i r c u i t b r e a ke r s  as  th e  d i s c o n n e c ti n g  m e a n s .

( C )  L i n e - to - N e u tral  L o ad s .  M u l ti wi r e  b r an c h  c i r c u i ts  s h a l l
s u p p l y o n l y l i n e -to - n e u tr al  l o a d s .

Exception No.  1 : A multiwire branch circuit that supplies only one
utilization equipment shall be permitted to supply line-to-line loads.

Exception No.  2: A multiwire branch circuit shall be permitted to supply
line-to-line loads if all ungrounded conductors of the multiwire branch

circuit are opened simultaneously by the branch-circuit overcurrent
device.

( D )  G ro u p i n g.  T h e  u n gr o u n d e d  a n d  gr o u n d e d  c i r c u i t
c o n d u c to r s  o f e a c h  m u l ti wi r e  b r an c h  c i r c u i t s h al l  b e  g r o u p e d

i n  ac c o r d an c e  wi th  2 0 0 . 4 ( B ) .

2 1 0 . 5  Identifcation  fo r B ran c h  C i rc u i ts .

( A)  G ro u n d e d  C o n d u c to r.  T h e  gr o u n d e d  c o n d u c to r  o f a
b r a n c h  c i r c u i t s h a l l  b e  identifed  i n  a c c o r d a n c e  wi th  2 0 0 . 6 .

( B )  E q ui p m e n t G ro u n d i n g C o n d uc to r.  T h e  e q u i p m e n t
gr o u n d i n g  c o n d u c to r  s h a l l  b e  identifed  i n  ac c o r d an c e  wi th

2 5 0 . 1 1 9 .

( C )  Identifcation  o f U n gro un d e d  C o n d u c to rs .  U n gr o u n d e d
c o n d u c to r s  s h al l  b e  identifed  i n  ac c o r d a n c e  wi th  2 1 0 . 5 ( C ) ( 1 )
o r  ( 2 ) ,  as  ap p l i c ab l e .

Δ ( 1 )  B ran c h  C i rc u i ts  S u p p l i e d  fro m  M o re  T h an  O n e  N o m i n al
Vo l tage  S ys te m .  Wh e r e  th e  p r e m i s e s  wi r i n g s ys te m  h as  b r a n c h

c i r c u i ts  s u p p l i e d  fr o m  m o r e  th an  o n e  n o m i n al  vo l ta ge  s ys te m ,
e ac h  u n g r o u n d e d  c o n d u c to r  o f a  b r an c h  c i r c u i t s h a l l  b e  i d e n ti ‐
fed  b y p h a s e  o r  l i n e  a n d  b y n o m i n a l  vo l ta ge  s ys te m  a t a l l  te r m i ‐
n a ti o n ,  c o n n e c ti o n ,  an d  s p l i c e  p o i n ts  i n  a c c o r d a n c e  wi th
2 1 0 . 5 ( C ) ( 1 ) ( a)  an d  ( C ) ( 1 ) ( b ) .  D i ffe r e n t s ys te m s  wi th i n  th e

s a m e  p r e m i s e s  th at h ave  th e  s a m e  n o m i n a l  vo l ta ge  s h al l  b e
p e r m i tte d  to  u s e  th e  s am e  identifcation.

( a)    Means of Identifcation.  T h e  m e an s  o f identifcation
s h a l l  b e  p e r m i tte d  to  b e  b y s e p ar a te  c o l o r  c o d i n g ,  m ar ki n g

tap e ,  tag g i n g ,  o r  o th e r  ap p r o ve d  m e an s .

Δ Tab l e  2 1 0 . 3  Specifc-Purpose  B ran c h  C i rc u i ts

E q ui p m e n t Ar ti c l e S e c ti o n

Ai r-c o n d i ti o n i n g  a n d  
r e fr i g e r a ti n g  e q u i p m e n t

4 4 0 . 6 ,  4 4 0 . 3 1 ,  
a n d  4 4 0 . 3 2

B u s wa ys 3 6 8 . 1 7
C e n tr a l  h e a ti n g  e q u i p m e n t 

o th e r  th a n  fxed  e l e c tr i c  s p a c e -
h e a ti n g  e q u i p m e n t

4 2 2 . 1 2

F i x e d  e l e c tr i c  h e a ti n g  
e q u i p m e n t fo r  p i p e l i n e s  a n d  
ve s s e l s

4 2 7 . 4

F i x e d  e l e c tr i c  s p a c e - h e ati n g  
e q u i p m e n t

4 2 4 . 4

F i x e d  o u td o o r  e l e c tr i c a l  d e i c i n g  
a n d  s n o w-m e l ti n g  e q u i p m e n t

4 2 6 . 4

I n fr a r e d  l a m p  i n d u s tr i al  h e a ti n g  
e q u i p m e n t

4 2 2 . 4 8  a n d  4 2 4 . 3

M o to r s ,  m o to r  c i r c u i ts ,  a n d  
c o n tr o l l e rs

4 3 0

S wi tc h b o a r d s  a n d  p a n e l b o a r d s 4 0 8 . 5 2
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( b )    Posting of Identifcation Means.  T h e  m e th o d  u s e d  fo r
c o n d u c to r s  o r i gi n ati n g  wi th i n  e ac h  b r a n c h -c i r c u i t p a n e l b o ar d

o r  s i m i l a r  b r an c h -c i r c u i t d i s tr i b u ti o n  e q u i p m e n t s h a l l  b e  d o c u ‐
m e n te d  i n  a m a n n e r  th a t i s  r e ad i l y avai l a b l e  o r  s h al l  b e  p e r m a‐

n e n tl y p o s te d  a t e a c h  b r an c h -c i r c u i t p an e l b o a r d  o r  s i m i l ar
b r a n c h -c i r c u i t d i s tr i b u ti o n  e q u i p m e n t.  T h e  l ab e l  s h al l  b e  o f
suffcient d u r ab i l i ty to  wi th s ta n d  th e  e n vi r o n m e n t i n vo l ve d  an d

s h a l l  n o t b e  h an d wr i tte n .

Exception: In existing installations where a voltage system(s) already
exists and a different voltage system is being added,  it shall be permissi‐

ble to mark only the new system voltage.  Existing unidentifed systems
shall not be required to be identifed at each termination,  connection,

and splice point in accordance with 21 0. 5(C)(1 )(a) and (C)(1 )(b).
Labeling shall be required at each voltage system distribution equipment

to identify that only one voltage system has been marked for a new
system(s).  The new system label(s) shall include the words “other
unidentifed systems exist on the premises. ”

( 2 )  B ran c h  C i rc u i ts  S u p p l i e d  fro m  D i re c t- C u r re n t S ys te m s .
Wh e r e  a b r an c h  c i r c u i t i s  s u p p l i e d  fr o m  a  d c  s ys te m  o p e r a ti n g

at m o r e  th a n  6 0  vo l ts ,  e ac h  u n gr o u n d e d  c o n d u c to r  o f 4  AWG
o r  l a r ge r  s h al l  b e  identifed  b y p o l ar i ty a t al l  te r m i n ati o n ,

c o n n e c ti o n ,  an d  s p l i c e  p o i n ts  b y m ar ki n g  tap e ,  tag g i n g ,  o r
o th e r  ap p r o ve d  m e an s ;  e ac h  u n gr o u n d e d  c o n d u c to r  o f 6  AWG
o r  s m al l e r  s h al l  b e  identifed  b y p o l ar i ty at al l  te r m i n ati o n ,

c o n n e c ti o n ,  a n d  s p l i c e  p o i n ts  i n  c o m p l i an c e  wi th  2 1 0 . 5 ( C ) ( 2 )
( a)  an d  ( b ) .  T h e  identifcation  m e th o d s  u ti l i z e d  fo r  c o n d u c to r s

o r i gi n ati n g  wi th i n  e ac h  b r an c h -c i r c u i t p an e l b o ar d  o r  s i m i l ar
b r a n c h -c i r c u i t d i s tr i b u ti o n  e q u i p m e n t s h al l  b e  d o c u m e n te d  i n

a  m a n n e r  th at i s  r e ad i l y avai l ab l e  o r  s h a l l  b e  p e r m an e n tl y
p o s te d  at e ac h  b r an c h -c i r c u i t p a n e l b o ar d  o r  s i m i l ar  b r an c h -

c i r c u i t d i s tr i b u ti o n  e q u i p m e n t.
( a)    Positive Polarity,  Sizes 6 AWG or Smaller.  Wh e r e  th e  p o s i ‐

ti ve  p o l ar i ty o f a d c  s ys te m  d o e s  n o t s e r ve  as  th e  c o n n e c ti o n
p o i n t fo r  th e  g r o u n d e d  c o n d u c to r,  e ac h  p o s i ti ve  u n g r o u n d e d

c o n d u c to r  s h al l  b e  identifed  b y o n e  o f th e  fo l l o wi n g  m e a n s :

( 1 ) A c o n ti n u o u s  r e d  o u te r  fnish
( 2 ) A c o n ti n u o u s  r e d  s tr i p e  d u r ab l y m ar ke d  al o n g  th e

c o n d u c to r ’ s  e n ti r e  l e n g th  o n  i n s u l ati o n  o f a c o l o r  o th e r
th a n  g r e e n ,  wh i te ,  g r ay,  o r  b l ac k

( 3 ) I m p r i n te d  p l u s  s i g n s  ( + )  o r  th e  wo r d  P O S I T I VE  o r  P O S
d u r a b l y m ar ke d  o n  i n s u l a ti o n  o f a c o l o r  o th e r  th an
g r e e n ,  wh i te ,  g r ay,  o r  b l ac k an d  r e p e a te d  at i n te r va l s  n o t
e x c e e d i n g 6 1 0  m m  ( 2 4  i n . )  i n  ac c o r d an c e  wi th  3 1 0 . 8 ( B )

( 4 ) An  a p p r o ve d  p e r m an e n t m ar ki n g  m e an s  s u c h  a s  s l e e vi n g
o r  s h r i n k-tu b i n g  th a t i s  s u i tab l e  fo r  th e  c o n d u c to r  s i z e ,  at
al l  te r m i n ati o n ,  c o n n e c ti o n ,  an d  s p l i c e  p o i n ts ,  wi th

i m p r i n te d  p l u s  s i gn s  ( + )  o r  th e  wo r d  P O S I T I VE  o r  P O S
d u r a b l y m ar ke d  o n  i n s u l ati o n  o f a c o l o r  o th e r  th an

gr e e n ,  wh i te ,  gr a y,  o r  b l a c k
( b )    Negative Polarity,  Sizes 6 AWG or Smaller.  Wh e r e  th e

n e ga ti ve  p o l ar i ty o f a  d c  s ys te m  d o e s  n o t s e r ve  as  th e  c o n n e c ‐
ti o n  p o i n t fo r  th e  gr o u n d e d  c o n d u c to r,  e a c h  n e g ati ve  u n g r o u n ‐
d e d  c o n d u c to r  s h al l  b e  identifed  b y o n e  o f th e  fo l l o wi n g

m e a n s :

( 1 ) A c o n ti n u o u s  b l ac k o u te r  fnish
( 2 ) A c o n ti n u o u s  b l ac k s tr i p e  d u r a b l y m ar ke d  al o n g th e

c o n d u c to r ’ s  e n ti r e  l e n g th  o n  i n s u l ati o n  o f a c o l o r  o th e r
th a n  g r e e n ,  wh i te ,  g r ay,  o r  r e d

( 3 ) I m p r i n te d  m i n u s  s i g n s  ( –)  o r  th e  wo r d  N E GAT I VE  o r
N E G d u r a b l y m a r ke d  o n  i n s u l a ti o n  o f a  c o l o r  o th e r  th a n

g r e e n ,  wh i te ,  g r ay,  o r  r e d  a n d  r e p e ate d  at i n te r val s  n o t
e x c e e d i n g 6 1 0  m m  ( 2 4  i n . )  i n  ac c o r d an c e  wi th  3 1 0 . 8 ( B )

( 4 ) An  a p p r o ve d  p e r m an e n t m ar ki n g  m e an s  s u c h  a s  s l e e vi n g
o r  s h r i n k-tu b i n g  th a t i s  s u i ta b l e  fo r  th e  c o n d u c to r  s i z e ,  a t

al l  te r m i n ati o n ,  c o n n e c ti o n ,  an d  s p l i c e  p o i n ts ,  wi th
i m p r i n te d  m i n u s  s i g n s  ( –)  o r  th e  wo r d  N E G AT I VE  o r

N E G d u r ab l y m a r ke d  o n  i n s u l ati o n  o f a c o l o r  o th e r th an
g r e e n ,  wh i te ,  g r ay,  o r  r e d

2 1 0 . 6  B ran c h - C i rc u i t Vo l tage  L i m i tati o n s .  T h e  n o m i n a l  vo l ta ge
o f b r an c h  c i r c u i ts  s h al l  n o t e x c e e d  th e  val u e s  p e r m i tte d  b y
2 1 0 . 6 ( A)  th r o u g h  ( D ) .

( A)  O c c u p an c y L i m i tati o n .  I n  d we l l i n g u n i ts  a n d  g u e s t ro o m s
o r  gu e s t s u i te s  o f h o te l s ,  m o te l s ,  an d  s i m i l ar  o c c u p a n c i e s ,  th e

vo l tag e  s h a l l  n o t e x c e e d  1 2 0  vo l ts ,  n o m i n al ,  b e twe e n  c o n d u c ‐
to r s  th at s u p p l y th e  te r m i n al s  o f th e  fo l l o wi n g :

( 1 ) L u m i n ai r e s
( 2 ) C o r d -a n d -p l u g -c o n n e c te d  l o ad s  1 4 4 0  vo l t-a m p e r e s ,  n o m i ‐

n a l ,  o r  l e s s  o r  l e s s  th a n  1 ∕4  h p

( B )  1 2 0  Vo l ts  B e twe e n  C o n d u c to rs .  C i r c u i ts  n o t e x c e e d i n g
1 2 0  vo l ts ,  n o m i n al ,  b e twe e n  c o n d u c to r s  s h al l  b e  p e r m i tte d  to
s u p p l y th e  fo l l o wi n g :

( 1 ) T h e  te r m i n al s  o f l am p h o l d e r s  ap p l i e d  wi th i n  th e i r  vo l tag e
r ati n g s

( 2 ) Au x i l i ar y e q u i p m e n t o f e l e c tr i c - d i s c h ar g e  l a m p s

I n fo r m ati o n a l  N o te :  S e e  4 1 0 . 1 3 7  fo r  a u x i l i a r y e q u i p m e n t l i m i ta ‐
ti o n s .

( 3 ) C o r d -a n d -p l u g -c o n n e c te d  o r  p e r m an e n tl y c o n n e c te d
u ti l i z a ti o n  e q u i p m e n t

( C )  2 7 7  Vo l ts  to  G ro u n d .  C i r c u i ts  e x c e e d i n g  1 2 0  vo l ts ,  n o m i ‐
n al ,  b e twe e n  c o n d u c to r s  a n d  n o t e x c e e d i n g 2 7 7  vo l ts ,  n o m i n al ,

to  g r o u n d  s h al l  b e  p e r m i tte d  to  s u p p l y c o r d -a n d -p l u g-
c o n n e c te d  o r  p e r m a n e n tl y c o n n e c te d  u ti l i z ati o n  e q u i p m e n t,  o r
th e  fo l l o wi n g typ e s  o f l i s te d  l u m i n ai r e s :

( 1 ) E l e c tr i c -d i s c h ar g e  l u m i n ai r e s  wi th  i n te g r al  b al l a s ts
( 2 ) L E D  l u m i n ai r e s  wi th  L E D  d r i ve r s  b e twe e n  th e  b r a n c h

c i r c u i t an d  th e  l a m p h o l d e r s
( 3 ) I n c a n d e s c e n t o r  L E D  l u m i n ai r e s ,  e q u i p p e d  wi th  m e d i u m -

b a s e  o r  s m al l e r  s c r e w s h e l l  l a m p h o l d e r s ,  wh e r e  th e  l am p ‐
h o l d e r s  ar e  s u p p l i e d  at 1 2 0  vo l ts  o r  l e s s  fr o m  th e  o u tp u t

o f a  s te p d o wn  au to tr an s fo r m e r,  L E D  d r i ve r,  o r  o th e r  typ e
o f p o we r  s u p p l y th at i s  a n  i n te gr a l  c o m p o n e n t o f th e
l u m i n ai r e

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  4 1 0 . 9 0  fo r  r e q u i r e m e n ts  r e g a r d ‐
i n g  th e  c o n n e c ti o n  o f s c r e w s h e l l  l a m p h o l d e r s  to  g r o u n d e d
c o n d u c to r s .

( 4 ) L u m i n ai r e s  e q u i p p e d  wi th  m o g u l - b a s e  s c r e w s h e l l  l am p ‐
h o l d e r s

( 5 ) L u m i n ai r e s  e q u i p p e d  wi th  l am p h o l d e r s ,  o th e r  th an  th e
s c r e w s h e l l  typ e ,  wh e n  u s e d  wi th i n  th e  vo l tag e  r a ti n gs  o f
th e i r  l am p h o l d e r s

( 6 ) L u m i n ai r e s  wi th o u t l a m p h o l d e r s

I n fo r m ati o n a l  N o te  N o .  2 :  L u m i n a i r e s  wi th  n o n s e r vi c e ab l e  L E D s
ar e  e x a m p l e s  o f l u m i n ai r e s  wi th o u t l a m p h o l d e r s .

( 7 ) Au x i l i ar y e q u i p m e n t o f e l e c tr i c - d i s c h ar g e  o r  L E D -typ e
l am p s

I n fo r m ati o n a l  N o te  N o .  3 :  S e e  4 1 0 . 1 3 7  fo r  a u x i l i a r y e q u i p m e n t
l i m i ta ti o n s .

( 8 ) L u m i n ai r e s  c o n ve r te d  wi th  l i s te d  retroft ki ts  i n c o r p o r a t‐
i n g  i n te g r al  L E D  l i g h t s o u r c e s  o r  ac c e p ti n g  L E D  l a m p s
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7 0 –8 0 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

th a t al s o  c o n fo r m  wi th  2 1 0 . 6 ( C ) ( 1 ) ,  ( C ) ( 2 ) ,  ( C ) ( 3 ) ,  ( C )
( 4 ) ,  o r  ( C ) ( 5 )

( D )  1 0 0 0  Vo l ts  ac  o r 1 5 0 0  Vo l ts  d c  B e twe e n  C o n d u c to rs .
C i r c u i ts  e x c e e d i n g  2 7 7  vo l ts ,  n o m i n al ,  to  g r o u n d  an d  n o t
e x c e e d i n g 1 0 0 0  vo l ts  ac  o r  1 5 0 0  vo l ts  d c ,  n o m i n al ,  b e twe e n

c o n d u c to r s  s h a l l  b e  p e r m i tte d  to  s u p p l y th e  fo l l o wi n g :

( 1 ) T h e  au x i l i ar y e q u i p m e n t o f e l e c tr i c -d i s c h ar g e  l am p s
m o u n te d  i n  p e r m an e n tl y i n s tal l e d  l u m i n ai r e s  wh e r e  th e
l u m i n ai r e s  a r e  m o u n te d  i n  ac c o r d an c e  wi th  o n e  o f th e
fo l l o wi n g :

a. N o t l e s s  th a n  a h e i g h t o f 6 . 7  m  ( 2 2  ft)  o n  p o l e s  o r
s i m i l a r  s tr u c tu r e s  fo r  th e  i l l u m i n ati o n  o f o u td o o r

a r e as  s u c h  as  h i gh wa ys ,  r o ad s ,  b r i d ge s ,  ath l e ti c  felds,
o r  p ar ki n g  l o ts

b . N o t l e s s  th a n  a  h e i g h t o f 5 . 5  m  ( 1 8  ft)  o n  o th e r  s tr u c ‐
tu r e s  s u c h  as  tu n n e l s

I n fo r m a ti o n a l  N o te :  S e e  4 1 0 . 1 3 7  fo r  au x i l i a r y e q u i p m e n t
l i m i tati o n s .

( 2 ) C o r d -a n d -p l u g-c o n n e c te d  o r  p e r m an e n tl y c o n n e c te d
u ti l i z a ti o n  e q u i p m e n t o th e r  th a n  l u m i n ai r e s

( 3 ) L u m i n ai r e s  p o we r e d  fr o m  d i r e c t-c u r r e n t s ys te m s  wh e r e
e i th e r  o f th e  fo l l o wi n g  ap p l y:

a . T h e  l u m i n a i r e  c o n tai n s  a l i s te d ,  d c -r a te d  b al l as t th a t
p r o vi d e s  i s o l a ti o n  b e twe e n  th e  d c  p o we r  s o u r c e  an d
th e  l a m p  c i r c u i t a n d  p r o te c ti o n  fr o m  e l e c tr i c  s h o c k

wh e n  c h a n gi n g l a m p s .
b . T h e  l u m i n ai r e  c o n tai n s  a  l i s te d ,  d c -r ate d  b al l as t an d

h as  n o  p r o vi s i o n  fo r  c h a n gi n g l a m p s .

Exception No.  1  to (B),  (C),  and (D): For lampholders of infrared
industrial heating appliances as provided in 425. 1 4.

Exception No.  2 to (B),  (C),  and (D): For railway properties as
described in 1 1 0. 1 9.

•
2 1 0 . 7  M ul ti p l e  B ran c h  C i rc u i ts .  I f two  o r  m o r e  b r an c h  c i r c u i ts

s u p p l y d e vi c e s  o r  e q u i p m e n t o n  th e  s am e  yo ke  o r  m o u n ti n g
s tr ap ,  a m e a n s  to  s i m u l tan e o u s l y d i s c o n n e c t th e  u n g r o u n d e d

s u p p l y c o n d u c to r s  s h al l  b e  p r o vi d e d  at th e  p o i n t a t wh i c h  th e
b r a n c h  c i r c u i ts  o r i g i n a te .

Δ 2 1 0 . 8  G ro u n d - Fau l t C i rc u i t- I n te r r u p te r P ro te c ti o n  fo r P e rs o n ‐
n e l .  A l i s te d  C l as s  A G F C I  s h a l l  p r o vi d e  p r o te c ti o n  i n  a c c o r d ‐

a n c e  wi th  2 1 0 . 8 ( A)  th r o u g h  ( F ) .  T h e  GF C I  s h al l  b e  i n s ta l l e d  i n
a  r e ad i l y ac c e s s i b l e  l o c ati o n .

I n fo r m a ti o n a l  N o te :  S e e  2 1 5 . 9  fo r  GF C I  p r o te c ti o n  o n  fe e d e r s .

F o r  th e  p u r p o s e s  o f th i s  s e c ti o n ,  th e  d i s tan c e  fr o m  r e c e p ta‐
c l e s  s h al l  b e  m e a s u r e d  as  th e  s h o r te s t p a th  th e  p o we r  s u p p l y

c o rd  c o n n e c te d  to  th e  r e c e p tac l e  wo u l d  fo l l o w wi th o u t p i e r c i n g
a  foor,  wal l ,  c e i l i n g ,  o r  fxed  b ar r i e r.

Δ ( A)  D we l l i n g U n i ts .  Al l  1 2 5 -vo l t th r o u g h  2 5 0 -vo l t r e c e p tac l e s
i n s ta l l e d  i n  th e  fo l l o wi n g  l o c ati o n s  an d  s u p p l i e d  b y s i n g l e -

p h as e  b r an c h  c i r c u i ts  r ate d  1 5 0  vo l ts  o r  l e s s  to  g r o u n d  s h a l l
h a ve  g r o u n d - fa u l t c i r c u i t-i n te r r u p te r  p r o te c ti o n  fo r  p e r s o n n e l :

( 1 ) B ath r o o m s
( 2 ) G ar ag e s  an d  al s o  a c c e s s o r y b u i l d i n gs  th at h ave  a foor

l o c a te d  at o r  b e l o w gr a d e  l e ve l  n o t i n te n d e d  a s  h ab i tab l e
r o o m s  a n d  l i m i te d  to  s to r ag e  a r e as ,  wo r k ar e a s ,  an d
ar e as  o f s i m i l ar  u s e

( 3 ) O u td o o r s
( 4 ) C r awl  s p ac e s  — at o r  b e l o w g r ad e  l e ve l

( 5 ) B as e m e n ts
( 6 ) Ki tc h e n s
( 7 ) Ar e a s  wi th  s i n ks  an d  p e r m a n e n t p r o vi s i o n s  fo r  fo o d

p r e p a r ati o n ,  b e ve r ag e  p r e p a r ati o n ,  o r  c o o ki n g
( 8 ) S i n ks  — wh e r e  r e c e p ta c l e s  a r e  i n s ta l l e d  wi th i n  1 . 8  m

( 6  ft)  fr o m  th e  to p  i n s i d e  e d g e  o f th e  b o wl  o f th e  s i n k
( 9 ) B o a th o u s e s

( 1 0 ) B ath tu b s  o r  s h o we r  s tal l s  — wh e r e  r e c e p ta c l e s  ar e
i n s ta l l e d  wi th i n  1 . 8  m  ( 6  ft)  o f th e  o u ts i d e  e d g e  o f th e
b a th tu b  o r  s h o we r  s tal l

( 1 1 ) L a u n d r y a r e as
( 1 2 ) I n d o o r  d am p  an d  we t l o c a ti o n s

Exception No.  1 : Receptacles that are not readily accessible and are
supplied by a branch circuit dedicated to electric snow-melting,  deicing,

or pipeline and vessel heating equipment shall be permitted to be
installed in accordance with 426. 28 or 427. 22,  as applicable.

Exception No.  2: A receptacle supplying only a permanently installed
premises security system shall be permitted to omit ground-fault circuit-

interrupter protection.

Exception No.  3: Listed weight-supporting ceiling receptacles (WSCR)
utilized in combination with compatible weight-supporting attachment
fttings (WSAF) installed for the purpose of supporting a ceiling lumin‐

aire or ceiling-suspended fan shall be permitted to omit ground-fault
circuit-interrupter protection.  If a general-purpose convenience recepta‐

cle is integral to the ceiling luminaire or ceiling-suspended fan,  GFCI
protection shall be provided.

Exception No.  4: Factory-installed receptacles that are not readily acces‐
sible and are mounted internally to bathroom exhaust fan assemblies

shall not require GFCI protection unless required by the installation
instructions or listing.

I n fo r m ati o n a l  N o te :  S e e  7 6 0 . 4 1 ( B )  an d  7 6 0 . 1 2 1 ( B )  fo r  p o we r
s u p p l y r e q u i r e m e n ts  fo r  fre  a l a r m  s ys te m s .

Δ ( B )  O th e r T h an  D we l l i n g U n i ts .  Al l  1 2 5 -vo l t th r o u g h  2 5 0 -vo l t
r e c e p ta c l e s  s u p p l i e d  b y s i n g l e -p h as e  b r a n c h  c i r c u i ts  r ate d

1 5 0  vo l ts  o r  l e s s  to  gr o u n d ,  5 0  a m p e r e s  o r  l e s s ,  an d  a l l  r e c e p ta‐
c l e s  s u p p l i e d  b y th r e e -p h as e  b r a n c h  c i r c u i ts  r a te d  1 5 0  vo l ts  o r

l e s s  to  gr o u n d ,  1 0 0  am p e r e s  o r  l e s s ,  i n s tal l e d  i n  th e  fo l l o wi n g
l o c ati o n s  s h a l l  b e  p r o vi d e d  wi th  GF C I  p r o te c ti o n :

( 1 ) B ath r o o m s
( 2 ) Ki tc h e n s
( 3 ) Ar e a s  wi th  s i n ks  an d  p e r m a n e n t p r o vi s i o n s  fo r  fo o d

p r e p a r ati o n ,  b e ve r ag e  p r e p a r ati o n ,  o r  c o o ki n g
( 4 ) B u ffe t s e r vi n g ar e a s  wi th  p e r m an e n t p r o vi s i o n s  fo r  fo o d

s e r vi n g,  b e ve r a ge  s e r vi n g ,  o r  c o o ki n g
( 5 ) Ro o fto p s
( 6 ) O u td o o r s
( 7 ) S i n ks  wh e r e  r e c e p ta c l e s  o r  c o r d -an d -p l u g -c o n n e c te d

fxed  o r  s ta ti o n ar y a p p l i a n c e s  ar e  i n s tal l e d  wi th i n  1 . 8  m
( 6  ft)  fr o m  th e  to p  i n s i d e  e d ge  o f th e  b o wl  o f th e  s i n k

( 8 ) I n d o o r  d am p  o r  we t l o c a ti o n s
( 9 ) L o c ke r  r o o m s  wi th  a s s o c i a te d  s h o we r i n g fac i l i ti e s

( 1 0 ) Gar a ge s ,  ac c e s s o r y b u i l d i n gs ,  s e r vi c e  b a ys ,  an d  s i m i l a r
a r e as  o th e r  th an  ve h i c l e  e x h i b i ti o n  h al l s  a n d  s h o wr o o m s

( 1 1 ) C r awl  s p ac e s  at o r  b e l o w g r ad e  l e ve l
( 1 2 ) Unfnished  a r e as  o f b as e m e n ts
( 1 3 ) Aq u a r i u m s ,  b a i t we l l s ,  an d  s i m i l ar  o p e n  aq u a ti c  ve s s e l s

o r  c o n tai n e r s ,  s u c h  a s  tan ks  o r  b o wl s ,  wh e r e  r e c e p tac l e s
ar e  i n s ta l l e d  wi th i n  1 . 8  m  ( 6  ft. )  fr o m  th e  to p  i n s i d e
e d g e  o r  r i m  o r  fr o m  th e  c o n d u c ti ve  s u p p o r t fr a m i n g  o f

th e  ve s s e l  o r  c o n tai n e r
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ART I C L E  2 1 0  — B RAN C H  C I RC U I T S  N O T  O VE R 1 0 0 0  VO LT S  AC ,  1 5 0 0  VO LT S  D C ,  N O M I N AL 2 1 0 . 1 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –8 1

( 1 4 ) L a u n d r y a r e as
( 1 5 ) B ath tu b s  an d  s h o we r  s ta l l s  wh e r e  r e c e p ta c l e s  ar e  i n s tal ‐

l e d  wi th i n  1 . 8  m  ( 6  ft)  o f th e  o u ts i d e  e d g e  o f th e  b ath tu b
o r  s h o we r  s ta l l

Exception No.  1 : Receptacles that are not readily accessible and are
supplied by a branch circuit dedicated to electric snow-melting,  deicing,

or pipeline and vessel heating equipment shall be permitted to be instal‐
led in accordance with 426. 28 or 427. 22,  as applicable.

Exception No.  2: Receptacles on rooftops shall not be required to be read‐
ily accessible other than from the rooftop.

Exception No.  3: Receptacles or cord-and-plug-connected fxed and
stationary appliances installed within 1 . 8 m (6 ft) from the top inside

edge of a bowl of a sink shall not be required to be GFCI protected in
industrial establishments where the conditions of maintenance and

supervision ensure that only qualifed personnel are involved,  an
assured equipment grounding conductor program in accordance with

590. 6(B)(2) shall be permitted for only those receptacle outlets used to
supply equipment that would create a greater hazard if power is inter‐

rupted or that has a design not compatible with GFCI protection.

Exception No.  4: Receptacles or cord-and-plug-connected fxed and
stationary appliances installed within 1 . 8 m (6 ft) from the top inside

edge of a bowl of a sink shall not be required to be GFCI protected in
industrial laboratories where the receptacles are used to supply equip‐

ment if removal of power would introduce a greater hazard.

Exception No.  5: Receptacles located in patient bed locations of Cate‐
gory 2 (general care) or Category 1  (critical care) spaces of health care

facilities shall be permitted to comply with 51 7. 21 .

Exception No.  6: Listed weight-supporting ceiling receptacles (WSCR)
utilized in combination with compatible weight-supporting attachment
fttings (WSAF) installed for the purpose of serving a ceiling luminaire
or ceiling-suspended fan shall be permitted to omit GFCI protection.  If a

general-purpose convenience receptacle is integral to the ceiling lumin‐
aire or ceiling-suspended fan,  GFCI protection shall be provided.

( C )  C rawl  S p ac e  L i gh ti n g O u tl e ts .  GF C I  p r o te c ti o n  s h a l l  b e
p r o vi d e d  fo r  l i gh ti n g  o u tl e ts  n o t e x c e e d i n g 1 2 0  vo l ts  i n s tal l e d

i n  c r a wl  s p a c e s .

Δ ( D )  Specifc  Ap p l i an c e s .  GF C I  p r o te c ti o n  s h al l  b e  p r o vi d e d
fo r  th e  b r an c h  c i r c u i t o r  o u tl e t s u p p l yi n g  th e  fo l l o wi n g a p p l i a n ‐
c e s  r a te d  1 5 0  vo l ts  o r  l e s s  to  gr o u n d  a n d  6 0  am p e r e s  o r  l e s s ,

s i n gl e - o r 3 -p h as e :

( 1 ) Au to m o ti ve  vac u u m  m a c h i n e s
( 2 ) D r i n ki n g  wate r  c o o l e r s  an d  b o ttl e  fll  s tati o n s
( 3 ) H i g h -p r e s s u r e  s p r ay was h i n g  m ac h i n e s
( 4 ) T i r e  infation  m a c h i n e s
( 5 ) Ve n d i n g m ac h i n e s
( 6 ) S u m p  p u m p s
( 7 ) D i s h wa s h e r s
( 8 ) E l e c tr i c  r an g e s
( 9 ) Wal l -m o u n te d  o ve n s

( 1 0 ) C o u n te r- m o u n te d  c o o ki n g u n i ts
( 1 1 ) C l o th e s  d r ye r s
( 1 2 ) M i c r o wave  o ve n s

( E )  E q u i p m e n t Re q u i ri n g S e r vi c i n g.  GF C I  p r o te c ti o n  s h al l  b e
p r o vi d e d  fo r  th e  r e c e p tac l e s  r e q u i r e d  b y 2 1 0 . 6 3 .

Δ ( F)  O u td o o r O u tl e ts .  F o r  d we l l i n g s ,  al l  o u td o o r  o u tl e ts ,  o th e r
th a n  th o s e  c o ve r e d  i n  2 1 0 . 8 ( A) ,  E x c e p ti o n  N o .  1 ,  i n c l u d i n g

o u tl e ts  i n s tal l e d  i n  th e  fo l l o wi n g l o c ati o n s ,  an d  s u p p l i e d  b y

s i n gl e -p h a s e  b r a n c h  c i r c u i ts  r ate d  1 5 0  vo l ts  o r  l e s s  to  g ro u n d ,
5 0  am p e r e s  o r  l e s s ,  s h al l  b e  p r o vi d e d  wi th  GF C I  p r o te c ti o n :

( 1 ) Gar a ge s  th a t h a ve  foors  l o c ate d  at o r  b e l o w g r ad e  l e ve l
( 2 ) Ac c e s s o r y b u i l d i n g s
( 3 ) B o ath o u s e s

I f e q u i p m e n t s u p p l i e d  b y an  o u tl e t c o ve r e d  u n d e r  th e
r e q u i r e m e n ts  o f th i s  s e c ti o n  i s  r e p l a c e d ,  th e  o u tl e t s h al l  b e

s u p p l i e d  wi th  GF C I  p r o te c ti o n .

Exception No.  1 : GFCI protection shall not be required on lighting
outlets other than those covered in 21 0. 8(C).

Exception No.  2: GFCI protection shall not be required for listed HVAC
equipment.  This exception shall expire September 1 ,  2026.

2 1 0 . 9  C i rc u i ts  D e ri ve d  fro m  Au to tran s fo r m e rs .  B r a n c h
c i r c u i ts  s h al l  n o t b e  d e r i ve d  fr o m  a u to tr an s fo r m e r s  u n l e s s  th e

c i r c u i t s u p p l i e d  h as  a gr o u n d e d  c o n d u c to r  th at i s  e l e c tri c al l y
c o n n e c te d  to  a g r o u n d e d  c o n d u c to r  o f th e  s ys te m  s u p p l yi n g

th e  au to tr an s fo r m e r.

Exception No.  1 : An autotransformer shall be permitted without the
connection to a grounded conductor where transforming from a nomi‐

nal 208 volts to a nominal 240-volt supply or similarly from 240 volts
to 208 volts.

Exception No.  2: In industrial occupancies,  where conditions of main‐
tenance and supervision ensure that only qualifed persons service the

installation,  autotransformers shall be permitted to supply nominal
600-volt loads from nominal 480-volt systems,  and 480-volt loads from

nominal 600-volt systems,  without the connection to a similar groun‐
ded conductor.

2 1 0 . 1 0  U n gro u n d e d  C o n d uc to rs  Tap p e d  fro m  G ro un d e d
S ys te m s .  Two -wi r e  d c  c i r c u i ts  a n d  ac  c i r c u i ts  o f two  o r  m o r e

u n gr o u n d e d  c o n d u c to r s  s h a l l  b e  p e r m i tte d  to  b e  ta p p e d  fr o m
th e  u n g r o u n d e d  c o n d u c to r s  o f c i r c u i ts  th at h ave  a gr o u n d e d

n e u tr al  c o n d u c to r.  S wi tc h i n g d e vi c e s  i n  e ac h  tap p e d  c i r c u i t
s h a l l  h a ve  a  p o l e  i n  e a c h  u n gr o u n d e d  c o n d u c to r.  Al l  p o l e s  o f
m u l ti p o l e  s wi tc h i n g  d e vi c e s  s h al l  m an u al l y s wi tc h  to ge th e r

wh e r e  s u c h  s wi tc h i n g  d e vi c e s  a l s o  s e r ve  as  a  d i s c o n n e c ti n g
m e a n s  a s  r e q u i r e d  b y th e  fo l l o wi n g :

( 1 ) 4 1 0 . 9 3  fo r  d o u b l e -p o l e  s wi tc h e d  l am p h o l d e r s
( 2 ) 4 1 0 . 1 0 4 ( B )  fo r  e l e c tr i c - d i s c h ar g e  l am p  a u x i l i ar y e q u i p ‐

m e n t s wi tc h i n g  d e vi c e s
( 3 ) 4 2 2 . 3 1 ( B )  fo r  an  a p p l i a n c e
( 4 ) 4 2 4 . 2 0  fo r  a  fxed  e l e c tr i c  s p a c e -h e ati n g  u n i t
( 5 ) 4 2 6 . 5 1  fo r  e l e c tr i c  d e i c i n g  an d  s n o w-m e l ti n g  e q u i p m e n t
( 6 ) 4 3 0 . 8 5  fo r  a  m o to r  c o n tr o l l e r
( 7 ) 4 3 0 . 1 0 3  fo r  a m o to r

2 1 0 . 1 1  B ran c h  C i rc ui ts  Re q u i re d .  B r a n c h  c i r c u i ts  fo r  l i gh ti n g
a n d  fo r  a p p l i a n c e s ,  i n c l u d i n g  m o to r-o p e r a te d  ap p l i an c e s ,  s h a l l

b e  p r o vi d e d  to  s u p p l y th e  l o a d s  c a l c u l ate d  i n  a c c o r d an c e  wi th
2 2 0 . 1 0 .  I n  a d d i ti o n ,  b r an c h  c i r c u i ts  s h a l l  b e  p r o vi d e d  fo r
specifc  l o ad s  n o t c o ve r e d  b y 2 2 0 . 1 0  wh e r e  r e q u i r e d  e l s e wh e r e

i n  th i s  Code an d  fo r  d we l l i n g u n i t l o ad s  a s  specifed  i n
2 1 0 . 1 1 ( C ) .

( A)  N u m b e r o f B ran c h  C i rc ui ts .  T h e  m i n i m u m  n u m b e r  o f
b r a n c h  c i r c u i ts  s h a l l  b e  d e te r m i n e d  fr o m  th e  to tal  c al c u l ate d

l o ad  a n d  th e  s i z e  o r  r ati n g  o f th e  c i r c u i ts  u s e d .  I n  al l  i n s tal l a‐
ti o n s ,  th e  n u m b e r  o f c i r c u i ts  s h al l  b e  suffcient to  s u p p l y th e

l o ad  s e r ve d .  I n  n o  c as e  s h al l  th e  l o ad  o n  a n y c i r c u i t e x c e e d  th e
m a x i m u m  specifed  b y 2 2 0 . 1 1 .
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7 0 –8 2 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( B ) L o ad  E ve n l y P ro p o r ti o n e d  Am o n g B ran c h  C i rc u i ts .  Wh e r e
th e  l o ad  i s  c a l c u l ate d  o n  th e  b a s i s  o f vo l t-am p e r e s  p e r  s q u a r e
m e te r  o r  p e r  s q u ar e  fo o t,  th e  wi r i n g  s ys te m  u p  to  an d  i n c l u d i n g
th e  b r an c h -c i r c u i t p an e l b o ar d ( s )  s h a l l  b e  p r o vi d e d  to  s e r ve  n o t

l e s s  th an  th e  c a l c u l ate d  l o a d .  T h i s  l o ad  s h al l  b e  e ve n l y p r o p o r ‐
ti o n e d  am o n g  m u l ti o u tl e t b r an c h  c i r c u i ts  wi th i n  th e  p a n e l ‐
b o a r d ( s ) .  B r an c h -c i r c u i t o ve r c u r r e n t d e vi c e s  an d  c i r c u i ts  s h a l l

b e  r e q u i r e d  to  b e  i n s tal l e d  o n l y to  s e r ve  th e  c o n n e c te d  l o a d .

( C ) D we l l i n g U n i ts .

( 1 ) S m al l - Ap p l i an c e  B ran c h  C i rc u i ts .  I n  ad d i ti o n  to  th e
n u m b e r  o f b r an c h  c i r c u i ts  r e q u i r e d  b y o th e r  p a r ts  o f th i s
s e c ti o n ,  two  o r  m o r e  2 0 -a m p e r e  s m al l -ap p l i an c e  b r a n c h  c i r c u i ts
s h a l l  b e  p r o vi d e d  fo r  al l  r e c e p ta c l e  o u tl e ts  specifed  b y
2 1 0 . 5 2 ( B ) .

( 2 ) L au n d r y B ran c h  C i rc u i ts .  I n  ad d i ti o n  to  th e  n u m b e r  o f
b r a n c h  c i r c u i ts  r e q u i r e d  b y o th e r  p ar ts  o f th i s  s e c ti o n ,  a t l e as t
o n e  a d d i ti o n al  2 0 -am p e r e  b r a n c h  c i r c u i t s h al l  b e  p r o vi d e d  to
s u p p l y th e  l a u n d r y r e c e p ta c l e  o u tl e t( s )  r e q u i r e d  b y 2 1 0 . 5 2 ( F ) .

T h i s  c i r c u i t s h a l l  h a ve  n o  o th e r  o u tl e ts .

( 3 ) B ath ro o m  B ran c h  C i rc u i ts .  I n  ad d i ti o n  to  th e  n u m b e r  o f
b r a n c h  c i r c u i ts  r e q u i r e d  b y o th e r  p a r ts  o f th i s  s e c ti o n ,  o n e  o r
m o r e  1 2 0 -vo l t,  2 0 -am p e r e  b r an c h  c i r c u i t s h a l l  b e  p r o vi d e d  to

s u p p l y b ath r o o m ( s )  r e c e p tac l e  o u tl e t( s )  r e q u i r e d  b y 2 1 0 . 5 2 ( D )
an d  a n y c o u n te r to p  a n d  s i m i l ar  wo r k s u r fa c e  r e c e p ta c l e  o u tl e ts .
S u c h  c i r c u i ts  s h al l  h ave  n o  o th e r  o u tl e ts .

Exception: Where the 20-ampere circuit supplies a single bathroom,
outlets for other equipment within the same bathroom shall be permitted

to be supplied in accordance with 21 0. 23(B)(1 ) and (B)(2).

Δ ( 4 )  G arage  B ran c h  C i rc u i ts .  I n  ad d i ti o n  to  th e  n u m b e r  o f
b r a n c h  c i r c u i ts  r e q u i r e d  b y o th e r  p ar ts  o f th i s  s e c ti o n ,  a t l e as t
o n e  1 2 0 -vo l t,  2 0 -am p e r e  b r a n c h  c i r c u i t s h al l  b e  i n s ta l l e d  to

s u p p l y r e c e p tac l e  o u tl e ts ,  i n c l u d i n g th o s e  r e q u i r e d  b y
2 1 0 . 5 2 ( G) ( 1 )  fo r  attac h e d  g ar ag e s  an d  i n  d e ta c h e d  ga r ag e s

wi th  e l e c tr i c  p o we r.  T h i s  c i r c u i t s h al l  h ave  n o  o th e r  o u tl e ts .

Ad d i ti o n a l  b r an c h  c i r c u i ts  r ate d  1 5  am p e r e s  o r  g r e ate r  s h a l l
b e  p e r m i tte d  to  s e r ve  r e c e p ta c l e  o u tl e ts  o th e r  th an  th o s e
re q u i r e d  b y 2 1 0 . 5 2 ( G) ( 1 ) .

Exception No.  1 : This circuit shall be permitted to supply outdoor recep‐
tacle outlets.

Exception No.  2: Where the 20-ampere circuit supplies a single vehicle
bay garage,  outlets for other equipment within the same garage shall be

permitted to be supplied in accordance with 21 0. 23(B)(1 ) and (B)(2).

2 1 0 . 1 2  Arc - Fau l t C i rc ui t- I n te r r u p te r P ro te c ti o n .  Ar c -fau l t
c i r c u i t-i n te r r u p te r  ( AF C I )  p r o te c ti o n  s h a l l  b e  i n s tal l e d  i n

ac c o r d an c e  wi th  2 1 0 . 1 2 ( B )  th r o u gh  ( E )  b y a n y o f th e  m e a n s
d e s c r i b e d  i n  2 1 0 . 1 2 ( A) ( 1 )  th r o u gh  ( A) ( 6 ) .  T h e  AF C I  s h al l  b e
l i s te d  an d  i n s ta l l e d  i n  a r e ad i l y ac c e s s i b l e  l o c ati o n .

Δ ( A)  M e an s  o f P ro te c ti o n .  AF C I  p r o te c ti o n  s h al l  b e  p r o vi d e d  b y
an y o f th e  fo l l o wi n g  m e an s :

( 1 ) A l i s te d  c o m b i n ati o n -typ e  AF C I  i n s tal l e d  to  p r o vi d e
p r o te c ti o n  o f th e  e n ti r e  b r an c h  c i r c u i t.

( 2 ) A l i s te d  b r an c h / fe e d e r-typ e  AF C I  i n s ta l l e d  at th e  o r i gi n
o f th e  b r a n c h  c i r c u i t i n  c o m b i n a ti o n  wi th  a l i s te d  o u tl e t

b r a n c h - c i r c u i t-typ e  AF C I  i n s tal l e d  o n  th e  b r an c h  c i r c u i t  at
th e  frst o u tl e t b o x ,  wh i c h  s h al l  b e  m ar ke d  to  i n d i c a te
th at i t i s  th e  frst o u tl e t o f th e  b r a n c h  c i r c u i t.

( 3 ) A l i s te d  s u p p l e m e n ta l  ar c  p r o te c ti o n  c i r c u i t b r e a ke r
i n s ta l l e d  at th e  o r i gi n  o f th e  b r a n c h  c i r c u i t i n  c o m b i n a‐

ti o n  wi th  a l i s te d  o u tl e t b r a n c h - c i r c u i t-typ e  AF C I  i n s tal l e d
o n  th e  b r a n c h  c i r c u i t at th e  frst o u tl e t b o x  i f al l  o f th e
fo l l o wi n g  c o n d i ti o n s  a r e  m e t:

a . T h e  b r an c h -c i r c u i t wi r i n g s h a l l  b e  c o n ti n u o u s  fr o m
th e  b r an c h -c i r c u i t o ve r c u r r e n t d e vi c e  to  th e  o u tl e t
b r a n c h -c i r c u i t AF C I .

b . T h e  m a x i m u m  l e n g th  o f th e  b r an c h -c i r c u i t wi r i n g
fr o m  th e  b r a n c h -c i r c u i t o ve r c u r r e n t d e vi c e  to  th e  frst

o u tl e t s h al l  n o t e x c e e d  1 5 . 2  m  ( 5 0  ft)  fo r  a 1 4  AWG
c o n d u c to r  o r  2 1 . 3  m  ( 7 0  ft)  fo r  a  1 2  AWG c o n d u c to r.

c . T h e  frst o u tl e t b o x  s h a l l  b e  m a r ke d  to  i n d i c ate  th at i t
i s  th e  frst o u tl e t o f th e  b r a n c h  c i r c u i t.

( 4 ) A l i s te d  o u tl e t b r a n c h - c i r c u i t-typ e  AF C I  i n s ta l l e d  o n  th e
b r a n c h  c i r c u i t at th e  frst o u tl e t i n  c o m b i n ati o n  wi th  a

l i s te d  b r a n c h -c i r c u i t o ve r c u r r e n t p r o te c ti ve  d e vi c e  i f a l l  o f
th e  fo l l o wi n g c o n d i ti o n s  ar e  m e t:

a. T h e  b r a n c h - c i r c u i t wi r i n g  s h a l l  b e  c o n ti n u o u s  fr o m
th e  b r an c h -c i r c u i t o ve r c u r r e n t d e vi c e  to  th e  o u tl e t

b r a n c h - c i r c u i t AF C I .
b . T h e  m a x i m u m  l e n g th  o f th e  b r an c h -c i r c u i t wi r i n g

fr o m  th e  b r an c h -c i r c u i t o ve r c u r r e n t d e vi c e  to  th e  frst
o u tl e t s h al l  n o t e x c e e d  1 5 . 2  m  ( 5 0  ft)  fo r  a 1 4  AWG

c o n d u c to r  o r  2 1 . 3  m  ( 7 0  ft)  fo r  a 1 2  AWG  c o n d u c to r.
c . T h e  frst o u tl e t b o x  s h a l l  b e  m a r ke d  to  i n d i c ate  th at i t

i s  th e  frst o u tl e t o f th e  b r an c h  c i r c u i t.
d . T h e  c o m b i n a ti o n  o f th e  b r a n c h - c i r c u i t o ve r c u r r e n t

d e vi c e  an d  o u tl e t b r an c h -c i r c u i t AF C I  s h al l  b e  i d e n ti ‐
fed  as  m e e ti n g  th e  r e q u i r e m e n ts  fo r  a s ys te m

c o m b i n ati o n -typ e  AF C I  an d  l i s te d  as  s u c h .
( 5 ) I f m e tal  r ac e way,  m e tal  wi r e wa ys ,  m e tal  au x i l i a r y gu tte r s ,

o r  Typ e  M C  o r  Typ e  AC  c ab l e  m e e ti n g th e  ap p l i c ab l e
r e q u i r e m e n ts  o f 2 5 0 . 1 1 8 ,  wi th  m e ta l  b o x e s ,  m e ta l  c o n d u i t

b o d i e s ,  an d  m e tal  e n c l o s u r e s  a r e  i n s tal l e d  fo r  th e  p o r ti o n
o f th e  b r an c h  c i r c u i t b e twe e n  th e  b r an c h -c i r c u i t o ve r c u r ‐
r e n t d e vi c e  an d  th e  frst o u tl e t,  i t s h al l  b e  p e r m i tte d  to
i n s ta l l  a l i s te d  o u tl e t b r an c h -c i r c u i t-typ e  AF C I  at th e  frst

o u tl e t to  p r o vi d e  p r o te c ti o n  fo r  th e  r e m ai n i n g p o r ti o n  o f
th e  b r an c h  c i r c u i t.

( 6 ) Wh e r e  a  l i s te d  m e tal  o r  n o n m e tal l i c  c o n d u i t o r  tu b i n g  o r
Typ e  M C  c a b l e  i s  e n c a s e d  i n  n o t l e s s  th an  5 0  m m  ( 2  i n . )
o f c o n c r e te  fo r  th e  p o r ti o n  o f th e  b r an c h  c i r c u i t b e twe e n

th e  b r an c h -c i r c u i t o ve r c u r r e n t d e vi c e  an d  th e  frst o u tl e t,
i t s h a l l  b e  p e r m i tte d  to  i n s tal l  a l i s te d  o u tl e t b r a n c h -

c i r c u i t-typ e  AF C I  a t th e  frst o u tl e t to  p r o vi d e  p r o te c ti o n
fo r  th e  r e m ai n i n g  p o r ti o n  o f th e  b r an c h  c i r c u i t.

I n fo r m ati o n a l  N o te :  S e e  U L  1 6 9 9 -2 0 1 1 ,  Standard for Arc-Fault
Circuit-Interrupters,  fo r  i n fo r m a ti o n  o n  c o m b i n a ti o n -typ e  a n d
b r a n c h / fe e d e r-typ e  AF C I  d e vi c e s .  S e e  U L  S u b j e c t 1 6 9 9 A,  Outline
of Investigation for Outlet Branch Circuit Arc-Fault Circuit-Interrupters,

fo r  i n fo r m ati o n  o n  o u tl e t b r a n c h - c i r c u i t typ e  AF C I  d e vi c e s .  S e e
U L  S u b j e c t 1 6 9 9 C ,  Outline of Investigation for System Combination
Arc-Fault Circuit Interrupters,  fo r  i n fo r m ati o n  o n  s ys te m  c o m b i n a ‐

ti o n  AF C I s .

N ( B )  D we l l i n g U n i ts .  Al l  1 2 0 -vo l t,  s i n gl e -p h a s e ,  1 0 -,  1 5 -,  an d  2 0 -
a m p e r e  b r a n c h  c i r c u i ts  s u p p l yi n g  o u tl e ts  o r  d e vi c e s  i n s ta l l e d  i n

th e  fo l l o wi n g l o c a ti o n s  s h a l l  b e  p r o te c te d  b y a n y o f th e  m e a n s
d e s c r i b e d  i n  2 1 0 . 1 2 ( A) ( 1 )  th r o u gh  ( A) ( 6 ) :

( 1 ) Ki tc h e n s
( 2 ) F am i l y r o o m s
( 3 ) D i n i n g r o o m s
( 4 ) L i vi n g r o o m s
( 5 ) P ar l o r s
( 6 ) L i b r a r i e s
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ART I C L E  2 1 0  — B RAN C H  C I RC U I T S  N O T  O VE R 1 0 0 0  VO LT S  AC ,  1 5 0 0  VO LT S  D C ,  N O M I N AL 2 1 0 . 1 9

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –8 3

( 7 ) D e n s
( 8 ) B e d r o o m s
( 9 ) S u n r o o m s

( 1 0 ) Re c r e a ti o n  r o o m s
( 1 1 ) C l o s e ts
( 1 2 ) H a l l ways
( 1 3 ) L a u n d r y a r e as
( 1 4 ) S i m i l a r  a r e as

Exception No.  1 : AFCI protection shall not be required for an individ‐
ual branch circuit supplying a fre alarm system installed in accordance

with 760. 41 (B) or 760. 1 21 (B).  The branch circuit shall be installed in
a metal raceway,  metal auxiliary gutter,  steel-armored cable,  or Type

MC or Type AC cable meeting the applicable requirements of 250. 1 1 8,
with metal boxes,  conduit bodies,  and enclosures.

Exception No.  2: AFCI protection shall not be required for the individ‐
ual branch circuit supplying an outlet for arc welding equipment in a

dwelling unit until January 1 ,  2025.

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  NFPA 72- 2 0 2 2 ,  National Fire Alarm
and Signaling Code,  2 9 . 9 . 4 ( 5 ) ,  fo r  i n fo r m a ti o n  o n  s e c o n d a r y
p o we r  s o u r c e  r e q u i r e m e n ts  fo r  s m o ke  a l a r m s  i n s ta l l e d  i n  d we l l ‐
i n g  u n i ts .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  7 6 0 . 4 1 ( B )  a n d  7 6 0 . 1 2 1 ( B )  fo r
p o we r  s o u r c e  r e q u i r e m e n ts  fo r  fre  a l a r m  s ys te m s .

( C )  D o r m i to r y U n i ts .  Al l  1 2 0 -vo l t,  s i n g l e -p h as e ,  1 0 -,  1 5 -,  an d
2 0 -am p e r e  b r an c h  c i r c u i ts  s u p p l yi n g o u tl e ts  o r  d e vi c e s  i n s ta l l e d
i n  th e  fo l l o wi n g  l o c a ti o n s  s h al l  b e  p r o te c te d  b y a n y o f th e
m e a n s  d e s c r i b e d  i n  2 1 0 . 1 2 ( A) ( 1 )  th r o u g h  ( A) ( 6 ) :

( 1 ) B e d r o o m s
( 2 ) L i vi n g  r o o m s
( 3 ) H al l wa ys
( 4 ) C l o s e ts
( 5 ) B ath r o o m s
( 6 ) S i m i l ar  r o o m s

( D )  O th e r O c c up an c i e s .  Al l  1 2 0 -vo l t,  s i n g l e -p h as e ,  1 0 - ,  1 5 - ,
an d  2 0 -a m p e r e  b r a n c h  c i r c u i ts  s u p p l yi n g  o u tl e ts  o r  d e vi c e s
i n s ta l l e d  i n  th e  fo l l o wi n g  l o c ati o n s  s h a l l  b e  p r o te c te d  b y a n y o f
th e  m e an s  d e s c r i b e d  i n  2 1 0 . 1 2 ( A) ( 1 )  th r o u gh  ( A) ( 6 ) :

( 1 ) G u e s t r o o m s  a n d  gu e s t s u i te s  o f h o te l s  a n d  m o te l s
( 2 ) Ar e a s  u s e d  e x c l u s i ve l y a s  p a ti e n t s l e e p i n g r o o m s  i n  n u r s ‐

i n g h o m e s  a n d  l i m i te d -c ar e  fac i l i ti e s
( 3 ) Ar e a s  d e s i gn e d  fo r  u s e  e x c l u s i ve l y as  s l e e p i n g q u ar te r s  i n

fre  s ta ti o n s ,  p o l i c e  s tati o n s ,  am b u l an c e  s ta ti o n s ,  r e s c u e
s tati o n s ,  r an g e r  s tati o n s ,  a n d  s i m i l ar  l o c ati o n s

Δ ( E )  B ran c h  C i rc u i t Wi ri n g E x te n s i o n s ,  Modifcations,  o r
Re p l ac e m e n ts .  I f b r a n c h - c i r c u i t wi r i n g  fo r  a n y o f th e  ar e a s
specifed  i n  2 1 0 . 1 2 ( B ) ,  ( C ) ,  o r  ( D )  i s  modifed,  r e p l ac e d ,  o r
e x te n d e d ,  th e  b r an c h  c i r c u i t s h al l  b e  p r o te c te d  b y o n e  o f th e
fo l l o wi n g :

( 1 ) B y an y o f th e  m e a n s  d e s c r i b e d  i n  2 1 0 . 1 2 ( A) ( 1 )  th r o u gh
( A) ( 6 )

( 2 ) A l i s te d  o u tl e t b r an c h -c i r c u i t-typ e  AF C I  l o c ate d  a t th e  frst
r e c e p ta c l e  o u tl e t o f th e  e x i s ti n g b r an c h  c i r c u i t

Exception: AFCI protection shall not be required where the extension of
the existing branch-circuit conductors is not more than 1 . 8 m (6 ft) and

does not include any additional outlets or devices,  other than splicing
devices.  This measurement shall not include the conductors inside an

enclosure,  cabinet,  or junction box.

Δ 2 1 0 . 1 3  G ro u n d - Fau l t P ro te c ti o n  o f E q u i p m e n t.  E a c h  b r a n c h -
c i r c u i t d i s c o n n e c ti n g  m e an s  r a te d  1 0 0 0  a m p e r e s  o r  m o r e  an d

i n s ta l l e d  o n  s o l i d l y g r o u n d e d  wye  e l e c tr i c al  s ys te m s  o f m o r e
th a n  1 5 0  vo l ts  to  gr o u n d ,  b u t n o t e x c e e d i n g 1 0 0 0  vo l ts  p h a s e -
to -p h as e ,  s h a l l  b e  p r o vi d e d  wi th  gr o u n d -fau l t p r o te c ti o n  o f

e q u i p m e n t i n  ac c o r d an c e  wi th  2 3 0 . 9 5 .

I n fo r m a ti o n a l  N o te :  S e e  5 1 7 . 1 7  fo r  r e q u i r e m e n ts  o n  b u i l d i n g s
th at c o n tai n  h e a l th  c a r e  o c c u p an c i e s .

Exception No.  1 : This section shall not apply to a disconnecting means
for a continuous industrial process where a nonorderly shutdown will

introduce additional or increased hazards.

Exception No.  2: This section shall not apply if ground-fault protection
of equipment is provided on the supply side of the branch circuit and on

the load side of any transformer supplying the branch circuit.

2 1 0 . 1 7  G u e s t Ro o m s  an d  G u e s t S u i te s .  G u e s t r o o m s  an d  g u e s t
s u i te s  i n  th e  fo l l o wi n g o c c u p an c i e s  th at a r e  p r o vi d e d  wi th

p e r m an e n t p r o vi s i o n s  fo r  c o o ki n g  s h a l l  h a ve  b r an c h  c i r c u i ts
i n s ta l l e d  to  m e e t th e  r u l e s  fo r  d we l l i n g  u n i ts :

( 1 ) H o te l s
( 2 ) M o te l s
( 3 ) As s i s te d  l i vi n g fac i l i ti e s

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  2 1 0 . 1 1 ( C ) ( 2 )  a n d  2 1 0 . 5 2 ( F ) ,
E x c e p ti o n  N o .  2 ,  fo r  i n fo r m a ti o n  o n  l a u n d r y b r a n c h  c i r c u i ts  a n d
r e c e p ta c l e  o u tl e ts .

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  N F PA 1 01 -2 0 2 1 ,  Life Safety Code,
3 . 3 . 1 9 8 . 1 2  a n d  A. 3 . 3 . 1 9 8 . 1 2 ( 5 ) ,  fo r  th e  defnition  o f assisted

living facilities.

P ar t I I . B ran c h - C i rc u i t Rati n gs

2 1 0 . 1 8  Rati n g.  B r an c h  c i r c u i ts  r e c o gn i z e d  b y th i s  ar ti c l e  s h a l l
b e  r a te d  i n  ac c o r d an c e  wi th  th e  m ax i m u m  p e r m i tte d  am p e r e
ra ti n g o r  s e tti n g o f th e  o ve r c u r r e n t d e vi c e .  T h e  r ati n g  fo r  o th e r
th a n  i n d i vi d u al  b r an c h  c i r c u i ts  s h a l l  b e  1 0 ,  1 5 ,  2 0 ,  3 0 ,  4 0 ,  an d

5 0  am p e r e s .  Wh e r e  c o n d u c to r s  o f h i gh e r  am p a c i ty a r e  u s e d  fo r
an y r e as o n ,  th e  a m p e r e  r a ti n g o r  s e tti n g o f th e  specifed  o ve r ‐
c u r r e n t d e vi c e  s h al l  d e te r m i n e  th e  c i r c u i t r ati n g .

Exception No.  1 : Multioutlet branch circuits greater than 50 amperes
shall be permitted to supply nonlighting outlet loads in locations where

conditions of maintenance and supervision ensure that only qualifed
persons service the equipment.

Exception No.  2: Branch circuits rated 1 0 amperes shall not supply
receptacle outlets.

2 1 0 . 1 9  C o n d u c to rs  — M i n i m um  Am p ac i ty an d  S i z e .  B r a n c h -
c i r c u i t c o n d u c to r s  fo r  c i r c u i ts  n o t e x c e e d i n g  1 0 0 0  vo l ts  ac  o r
1 5 0 0  vo l ts  d c  s h al l  b e  s i z e d  i n  ac c o r d an c e  wi th  2 1 0 . 1 9 ( A)
th r o u g h  ( D ) .

I n fo r m ati o n a l  N o te :  C o n d u c to r s  fo r  b r a n c h  c i r c u i ts  a s  defned
i n  Ar ti c l e  1 0 0 ,  s i z e d  to  p r e ve n t a  vo l ta g e  d r o p  e x c e e d i n g
3  p e r c e n t a t th e  fa r th e s t o u tl e t o f p o we r,  h e a ti n g ,  a n d  l i g h ti n g
l o a d s ,  o r  c o m b i n a ti o n s  o f s u c h  l o a d s ,  a n d  wh e r e  th e  m a x i m u m
to tal  vo l ta g e  d r o p  o n  b o th  fe e d e r s  an d  b r a n c h  c i r c u i ts  to  th e
fa r th e s t o u tl e t d o e s  n o t e x c e e d  5  p e r c e n t,  p r o vi d e  r e a s o n a b l e
effciency o f o p e r a ti o n .  S e e  2 1 5 . 2 ( A) ( 2 ) ,  I n fo r m a ti o n a l  N o te
N o .  2 ,  fo r  i n fo r m a ti o n  o n  vo l ta g e  d r o p  o n  fe e d e r  c o n d u c to r s .

Δ ( A)  G e n e ral .  B r an c h -c i r c u i t c o n d u c to r s  s h a l l  h ave  an  am p ac i ty
n o t l e s s  th a n  th e  l a r ge r  o f th e  fo l l o wi n g  an d  c o m p l y wi th
1 1 0 . 1 4 ( C )  fo r  e q u i p m e n t te r m i n a ti o n s :

( 1 ) Wh e r e  a b r an c h  c i r c u i t s u p p l i e s  c o n ti n u o u s  l o a d s  o r  an y
c o m b i n a ti o n  o f c o n ti n u o u s  an d  n o n c o n ti n u o u s  l o ad s ,  th e
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7 0 –8 4 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

m i n i m u m  b r an c h -c i r c u i t c o n d u c to r  s i z e  s h al l  h ave  a n
am p ac i ty n o t l e s s  th a n  th e  n o n c o n ti n u o u s  l o ad  p l u s
1 2 5  p e r c e n t o f th e  c o n ti n u o u s  l o a d  i n  ac c o r d a n c e  wi th
3 1 0 . 1 4 .

Exception to (1 ): If the assembly,  including the overcurrent devices
protecting the branch circuits,  is listed for operation at 1 00 percent of its

rating,  the ampacity of the branch-circuit conductors shall be permitted
to be not less than the sum of the continuous load plus the noncontinu‐
ous load in accordance with 1 1 0. 1 4(C).

( 2 ) T h e  m i n i m u m  b r a n c h -c i r c u i t c o n d u c to r  s i z e  s h a l l  h a ve  a n
am p a c i ty n o t l e s s  th an  th e  m a x i m u m  l o ad  to  b e  s e r ve d
afte r  th e  ap p l i c a ti o n  o f an y ad j u s tm e n t o r  c o r r e c ti o n
fac to r s  i n  a c c o r d an c e  wi th  3 1 0 . 1 5 .

Exception to (1 ) and (2): Where a portion of a branch circuit is connec‐
ted at both its supply and load ends to separately installed pressure

connections as covered in 1 1 0. 1 4(C)(2),  an allowable ampacity in
accordance with 31 0. 1 5 not less than the sum of the continuous load

plus the noncontinuous load shall be permitted.  No portion of a branch
circuit installed under this exception shall extend into an enclosure

containing either the branch-circuit supply or the branch-circuit load
terminations.

( B )  B ran c h  C i rc ui ts  wi th  M o re  th an  O n e  Re c e p tac l e .  C o n d u c ‐
to r s  o f b r an c h  c i r c u i ts  s u p p l yi n g  m o r e  th an  o n e  r e c e p ta c l e  fo r

c o r d - an d - p l u g- c o n n e c te d  p o r ta b l e  l o a d s  s h a l l  h ave  a n  am p ac i ty
o f n o t l e s s  th a n  th e  r ati n g  o f th e  b r an c h  c i r c u i t.

( C )  H o us e h o l d  Ran ge s  an d  C o o k i n g Ap p l i an c e s .  B r an c h -
c i r c u i t c o n d u c to r s  s u p p l yi n g  h o u s e h o l d  r an g e s ,  wa l l - m o u n te d

o ve n s ,  c o u n te r-m o u n te d  c o o ki n g u n i ts ,  an d  o th e r  h o u s e h o l d
c o o ki n g ap p l i an c e s  s h a l l  h ave  an  a m p ac i ty n o t l e s s  th a n  th e

r ati n g o f th e  b r a n c h  c i r c u i t an d  n o t l e s s  th a n  th e  m a x i m u m
l o ad  to  b e  s e r ve d .  F o r  r a n ge s  o f 8 3 ∕4  kW o r  m o r e  r ati n g ,  th e
m i n i m u m  b r an c h -c i r c u i t r a ti n g s h al l  b e  4 0  a m p e r e s .

Exception No.  1 : Conductors tapped from a branch circuit not exceed‐
ing 50 amperes supplying electric ranges,  wall-mounted electric ovens,

and counter-mounted electric cooking units shall have an ampacity of
not less than 20 amperes and shall be suffcient for the load to be

served.  These tap conductors include any conductors that are a part of
the leads supplied with the appliance that are smaller than the branch-
circuit conductors.  The taps shall not be longer than necessary for serv‐

icing the appliance.

Exception No.  2: The neutral conductor of a 3-wire branch circuit
supplying a household electric range,  a wall-mounted oven,  or a

counter-mounted cooking unit shall be permitted to be smaller than the
ungrounded conductors where the maximum demand of a range of

83∕4 kW or more rating has been calculated according to Column C of
Table 220. 55,  but such conductor shall have an ampacity of not less

than 70 percent of the branch-circuit rating and shall not be smaller
than 1 0 AWG.

( D )  O th e r L o ad s .  B r a n c h -c i r c u i t c o n d u c to r s  th a t s u p p l y l o ad s
o th e r  th an  th o s e  specifed  i n  2 1 0 . 3  an d  o th e r  th a n  c o o ki n g

ap p l i an c e s  a s  c o ve r e d  i n  2 1 0 . 1 9 ( C )  s h al l  h ave  an  a m p ac i ty suff‐
cient fo r  th e  l o a d s  s e r ve d  an d  s h a l l  n o t b e  s m al l e r  th an
1 4  AWG.

Exception No.  1 : Tap conductors shall have an ampacity suffcient for
the load served.  In addition,  they shall have an ampacity of not less

than 1 5 for circuits rated less than 40 amperes and not less than 20 for
circuits rated at 40 or 50 amperes and only where these tap conductors

supply any of the following loads:

(1 ) Individual lampholders or luminaires with taps extending not
longer than 450 mm (1 8 in. ) beyond any portion of the lamp‐

holder or luminaire
(2) A luminaire having tap conductors in accordance with 41 0. 1 1 7

(3) Individual outlets,  other than receptacle outlets,  with taps not
over 450 mm (1 8 in. ) long

(4) Infrared lamp industrial heating appliances
(5) Nonheating leads of deicing and snow-melting cables and mats

Exception No.  2: Fixture wires and fexible cords shall be permitted to be
smaller than 1 4 AWG as permitted by 240. 5.

••
2 1 0 . 2 0  O ve rc u r re n t P ro te c ti o n .  B r a n c h -c i r c u i t c o n d u c to r s  a n d
e q u i p m e n t fo r  c i r c u i ts  n o t e x c e e d i n g 1 0 0 0  vo l ts  ac  o r

1 5 0 0  vo l ts  d c  s h al l  b e  p r o te c te d  b y o ve r c u r r e n t p r o te c ti ve  d e vi ‐
c e s  th at h a ve  a  r ati n g  o r  s e tti n g th a t c o m p l i e s  wi th  2 1 0 . 2 0 ( A)

th r o u g h  ( D ) .

( A)  C o n ti n u o u s  an d  N o n c o n ti n uo u s  L o ad s .  Wh e r e  a  b r a n c h
c i r c u i t s u p p l i e s  c o n ti n u o u s  l o a d s  o r  an y c o m b i n ati o n  o f c o n ti n ‐
u o u s  an d  n o n c o n ti n u o u s  l o ad s ,  th e  r a ti n g o f th e  o ve r c u r r e n t

d e vi c e  s h al l  n o t b e  l e s s  th a n  th e  n o n c o n ti n u o u s  l o ad  p l u s
1 2 5  p e r c e n t o f th e  c o n ti n u o u s  l o a d .

Exception: Where the assembly,  including the overcurrent devices
protecting the branch circuit(s),  is listed for operation at 1 00 percent of

its rating,  the ampere rating of the overcurrent device shall be permitted
to be not less than the sum of the continuous load plus the noncontinu‐
ous load.

( B )  C o n d u c to r P ro te c ti o n .  C o n d u c to r s  s h al l  b e  p r o te c te d  i n
a c c o r d an c e  wi th  2 4 0 . 4 .  F l e x i b l e  c o r d s  a n d  fxture  wi r e s  s h a l l  b e

p r o te c te d  i n  a c c o r d a n c e  wi th  2 4 0 . 5 .

( C )  E q u i p m e n t.  T h e  r ati n g  o r  s e tti n g o f th e  o ve r c u r r e n t
p r o te c ti ve  d e vi c e  s h a l l  n o t e x c e e d  th a t specifed  i n  th e  a p p l i c a‐

b l e  a r ti c l e s  r e fe r e n c e d  i n  Tab l e  2 4 0 . 3  fo r  e q u i p m e n t.

( D )  O utl e t D e vi c e s .  T h e  r ati n g  o r  s e tti n g s h al l  n o t e x c e e d  th a t
specifed  i n  2 1 0 . 2 1  fo r  o u tl e t d e vi c e s .

2 1 0 . 2 1  O u tl e t D e vi c e s .  O u tl e t d e vi c e s  s h al l  h ave  an  am p e r e
r ati n g  th a t i s  n o t l e s s  th an  th e  l o ad  to  b e  s e r ve d  a n d  s h a l l
c o m p l y wi th  2 1 0 . 2 1 ( A)  an d  ( B ) .

( A)  L am p h o l d e rs .  Wh e r e  c o n n e c te d  to  a  b r a n c h  c i r c u i t h a vi n g
a r a ti n g i n  e x c e s s  o f 2 0  am p e r e s ,  l am p h o l d e r s  s h al l  b e  o f th e

h e a vy-d u ty typ e .  A h e avy-d u ty l am p h o l d e r  s h a l l  h ave  a r ati n g  o f
n o t l e s s  th an  6 6 0  watts  i f o f th e  a d m e d i u m  typ e ,  o r  n o t l e s s
th a n  7 5 0  wa tts  i f o f a n y o th e r  typ e .

( B )  Re c e p tac l e s .

Δ ( 1 )  S i n gl e  Re c e p tac l e  o n  an  I n d i vi d ual  B ran c h  C i rc ui t.  A
s i n gl e  r e c e p ta c l e  i n s tal l e d  o n  an  i n d i vi d u a l  b r an c h  c i r c u i t s h a l l

h ave  a n  am p e r e  r ati n g  n o t l e s s  th a n  th a t o f th e  b r a n c h  c i r c u i t.

Exception No.  1 : A receptacle installed in accordance with 430. 81 (B).

Exception No.  2: A receptacle installed exclusively for the use of a cord-
and-plug-connected arc welder shall be permitted to have an ampere

rating not less than the minimum branch-circuit conductor ampacity
determined by 630. 1 1 (A) for arc welders.

I n fo r m a ti o n a l  N o te :  S e e  Ar ti c l e  1 0 0  fo r  th e  defnition  o f recepta‐
cle.

NFPANORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 N
FPA 70

-20
23

https://nfpanorm.com/api/?name=70&ver=2023
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –8 5

( 2 )  To tal  C o rd - an d - P l u g- C o n n e c te d  L o ad .  Wh e r e  c o n n e c te d
to  a  b r a n c h  c i r c u i t s u p p l yi n g  two  o r  m o r e  r e c e p tac l e s  o r

o u tl e ts ,  a  r e c e p tac l e  s h al l  n o t s u p p l y a to tal  c o r d -a n d -p l u g-
c o n n e c te d  l o ad  i n  e x c e s s  o f th e  m ax i m u m  specifed  i n  Tab l e
2 1 0 . 2 1 ( B ) ( 2 ) .

Δ ( 3 )  Re c e p tac l e  Rati n gs .  Wh e r e  c o n n e c te d  to  a b r an c h  c i r c u i t
s u p p l yi n g two  o r  m o r e  r e c e p ta c l e s  o r  o u tl e ts ,  r e c e p tac l e  r ati n g s

s h a l l  n o t b e  l e s s  th a n  th e  va l u e s  l i s te d  i n  Tab l e  2 1 0 . 2 1 ( B ) ( 3 ) ,
o r,  wh e r e  r a te d  h i gh e r  th an  5 0  a m p e r e s ,  th e  r e c e p ta c l e  r ati n g

s h a l l  n o t b e  l e s s  th a n  th e  b r an c h -c i r c u i t r a ti n g.

Exception No.  1 : Receptacles installed exclusively for the use of cord-
and-plug-connected arc welders shall be permitted to have ampere

ratings not less than the minimum branch-circuit conductor ampacity
determined by 630. 1 1 (A) or (B) for arc welders.

Exception No.  2: The ampere rating of a receptacle installed for electric
discharge lighting shall be permitted to be based on 41 0. 62(C).

( 4 )  Ran ge  Re c e p tac l e  Rati n g.  T h e  a m p e r e  r a ti n g o f a r an g e
r e c e p ta c l e  s h al l  b e  p e r m i tte d  to  b e  b as e d  o n  a  s i n g l e  r an g e

d e m an d  l o a d  as  specifed  i n  Ta b l e  2 2 0 . 5 5 .

2 1 0 . 2 2  P e r m i s s i b l e  L o ad s ,  I n d i vi d u al  B ran c h  C i rc u i ts .  An  i n d i ‐
vi d u a l  b r a n c h  c i r c u i t s h a l l  b e  p e r m i tte d  to  s u p p l y a n y l o ad  fo r

wh i c h  i t i s  r a te d ,  b u t i n  n o  c as e  s h al l  th e  l o a d  e x c e e d  th e
b r a n c h -c i r c u i t am p e r e  r a ti n g.

Δ 2 1 0 . 2 3  P e r m i s s i b l e  L o ad s ,  M u l ti p l e - O u tl e t B ran c h  C i rc ui ts .  I n
n o  c a s e  s h a l l  th e  l o ad  e x c e e d  th e  b r an c h -c i r c u i t am p e r e  r ati n g .

A b r a n c h  c i r c u i t s u p p l yi n g two  o r  m o r e  o u tl e ts  o r  r e c e p ta c l e s
s h a l l  s u p p l y o n l y th e  l o ad s  specifed  ac c o r d i n g to  i ts  s i z e  i n

a c c o r d an c e  wi th  2 1 0 . 2 3 ( A)  th r o u gh  ( E )  a n d  a s  s u m m a r i z e d  i n
2 1 0 . 2 4 .

N ( A)  1 0 - Am p e re  B ran c h  C i rc u i ts .  A 1 0 - am p e r e  b r an c h  c i r c u i t
s h a l l  c o m p l y wi th  th e  r e q u i r e m e n ts  o f 2 1 0 . 2 3 ( A) ( 1 )  an d  ( A)

( 2 ) .

N ( 1 )  L o ad s  P e r m i tte d  fo r 1 0 - Am p e re  B ran c h  C i rc u i ts .  A 1 0 -
am p e r e  b r a n c h  c i r c u i t s h a l l  b e  p e r m i tte d  to  s u p p l y o n e  o r
m o r e  o f th e  fo l l o wi n g :

( 1 ) L i gh ti n g  o u tl e ts

Tab l e  2 1 0 . 2 1 ( B ) ( 2 )  M ax i m um  C o rd - an d - P l u g- C o n n e c te d  L o ad
to  Re c e p tac l e

C i rc u i t Rati n g
( Am p e re s )

Re c e p tac l e  Rati n g
( Am p e re s )

M ax i m u m  L o ad
( Am p e re s )

1 5  o r  2 0 1 5 1 2
2 0 2 0 1 6
3 0 3 0 2 4

Δ Tab l e  2 1 0 . 2 1 ( B ) ( 3 )  Re c e p tac l e  Rati n gs  fo r C i rc u i ts  S e r vi n g
M o re  T h an  O n e  Re c e p tac l e  o r Re c e p tac l e  O u tl e t

C i rc u i t Rati n g
( Am p e re s )

Re c e p tac l e  Rati n g
( Am p e re s )

1 5 1 5
2 0 1 5  o r  2 0
3 0 3 0
4 0 4 0  o r  5 0
5 0 5 0

( 2 ) D we l l i n g  u n i t e x h a u s t fan s  o n  b ath r o o m  o r  l a u n d r y r o o m
l i g h ti n g  c i r c u i ts

( 3 ) A g as  freplace  u n i t s u p p l i e d  b y an  i n d i vi d u al  b r a n c h
c i r c u i t

N ( 2 )  L o ad s  N o t P e r m i tte d  fo r 1 0 - Am p e re  B ran c h  C i rc u i ts .  A 1 0 -
am p e r e  b r an c h  c i r c u i t s h al l  n o t s u p p l y an y o f th e  fo l l o wi n g:

( 1 ) Re c e p ta c l e  o u tl e ts
( 2 ) F i x e d  a p p l i a n c e s ,  e x c e p t as  p e r m i tte d  fo r  i n d i vi d u al

b r a n c h  c i r c u i ts
( 3 ) Gar a ge  d o o r  o p e n e r s
( 4 ) L a u n d r y e q u i p m e n t

( B )  1 5 -  an d  2 0 - Am p e re  B ran c h  C i rc u i ts .  A 1 5 - o r  2 0 -am p e r e
b r a n c h  c i r c u i t s h a l l  b e  p e r m i tte d  to  s u p p l y l i g h ti n g o u tl e ts ,
l i g h ti n g u n i ts ,  o r  o th e r  u ti l i z a ti o n  e q u i p m e n t,  o r  an y c o m b i n a‐
ti o n  o f th e m ,  a n d  s h al l  c o m p l y wi th  2 1 0 . 2 3 ( B ) ( 1 )  an d  ( B ) ( 2 ) .

Exception: The small-appliance branch circuits,  laundry branch
circuits,  and bathroom branch circuits required in a dwelling unit(s) by

21 0. 1 1 (C)(1 ),  (C)(2),  and (C)(3) shall supply only the receptacle
outlets specifed in that section.

( 1 )  C o rd - an d - P l u g- C o n n e c te d  E q u i p m e n t N o t Fas te n e d  i n
P l ac e .  T h e  r a ti n g o f a n y o n e  c o r d -a n d -p l u g -c o n n e c te d  u ti l i z a‐
ti o n  e q u i p m e n t n o t fas te n e d  i n  p l ac e  s h al l  n o t e x c e e d
8 0  p e r c e n t o f th e  b r an c h -c i r c u i t a m p e r e  r ati n g .

( 2 )  U ti l i z ati o n  E q u i p m e n t Fas te n e d  i n  P l ac e .  T h e  to tal  r ati n g
o f u ti l i z ati o n  e q u i p m e n t fas te n e d  i n  p l ac e ,  o th e r  th an  l u m i n ‐
ai r e s ,  s h al l  n o t e x c e e d  5 0  p e r c e n t o f th e  b r an c h -c i r c u i t am p e r e
r ati n g  wh e r e  l i g h ti n g u n i ts ,  c o r d -a n d -p l u g -c o n n e c te d  u ti l i z a ti o n
e q u i p m e n t n o t fas te n e d  i n  p l ac e ,  o r  b o th ,  ar e  al s o  s u p p l i e d .

( C )  3 0 - Am p e re  B ran c h  C i rc u i ts .  A 3 0 -am p e r e  b r a n c h  c i r c u i t
s h a l l  b e  p e r m i tte d  to  s u p p l y fxed  l i g h ti n g u n i ts  wi th  h e avy-d u ty
l am p h o l d e r s  i n  o th e r  th a n  a  d we l l i n g  u n i t( s )  o r  u ti l i z a ti o n

e q u i p m e n t i n  a n y o c c u p an c y.  T h e  r ati n g  o f an y o n e  c o r d - an d -
p l u g-c o n n e c te d  u ti l i z ati o n  e q u i p m e n t s h al l  n o t e x c e e d
8 0  p e r c e n t o f th e  b r a n c h -c i r c u i t am p e r e  r a ti n g.

( D )  4 0 -  an d  5 0 - Am p e re  B ran c h  C i rc ui ts .  A 4 0 - o r  5 0 -am p e r e
b r a n c h  c i r c u i t s h al l  b e  p e r m i tte d  to  s u p p l y c o o ki n g  ap p l i an c e s
th at ar e  fas te n e d  i n  p l ac e  i n  a n y o c c u p a n c y.  I n  o th e r  th an
d we l l i n g  u n i ts ,  s u c h  c i r c u i ts  s h a l l  b e  p e r m i tte d  to  s u p p l y fxed
l i g h ti n g  u n i ts  wi th  h e a vy-d u ty l a m p h o l d e r s ,  i n fr ar e d  h e ati n g
u n i ts ,  o r  o th e r  u ti l i z ati o n  e q u i p m e n t.

( E )  B ran c h  C i rc ui ts  L arge r T h an  5 0  Am p e re s .  B r an c h  c i r c u i ts
l ar g e r  th a n  5 0  a m p e r e s  s h al l  s u p p l y o n l y n o n l i gh ti n g  o u tl e t
l o ad s .

2 1 0 . 2 4  B ran c h - C i rc u i t Re q u i re m e n ts  — S u m m ar y.  T h e
re q u i r e m e n ts  fo r  c i r c u i ts  th at h a ve  two  o r  m o r e  o u tl e ts  o r
re c e p ta c l e s ,  o th e r  th an  th e  r e c e p ta c l e  c i r c u i ts  o f 2 1 0 . 1 1 ( C ) ( 1 ) ,

( C ) ( 2 ) ,  a n d  ( C ) ( 3 ) ,  a r e  s u m m ar i z e d  i n  Ta b l e  2 1 0 . 2 4 ( 1 )  fo r
c o p p e r  c o n d u c to r s  an d  Ta b l e  2 1 0 . 2 4 ( 2 )  fo r  al u m i n u m  an d
c o p p e r- c l ad  a l u m i n u m  c o n d u c to r s .  Tab l e  2 1 0 . 2 4 ( 1 )  an d  Tab l e
2 1 0 . 2 4 ( 2 )  p r o vi d e  o n l y a  s u m m ar y o f m i n i m u m  r e q u i r e m e n ts .
S e e  2 1 0 . 1 9 ,  2 1 0 . 2 0 ,  a n d  2 1 0 . 2 1  fo r  th e  specifc  r e q u i r e m e n ts

ap p l yi n g  to  b r a n c h  c i r c u i ts .

2 1 0 . 2 5  B ran c h  C i rc u i ts  i n  B u i l d i n gs  wi th  M o re  T h an  O n e
O c c u p an c y.

( A)  D we l l i n g U n i t B ran c h  C i rc u i ts .  B r a n c h  c i r c u i ts  i n  e a c h
d we l l i n g  u n i t s h al l  s u p p l y o n l y l o ad s  wi th i n  th a t d we l l i n g u n i t
o r  l o a d s  as s o c i ate d  o n l y wi th  th at d we l l i n g u n i t.
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7 0 –8 6 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( B )  C o m m o n  Are a B ran c h  C i rc u i ts .  B r an c h  c i r c u i ts  i n s tal l e d
fo r  l i g h ti n g,  c e n tr a l  a l a r m ,  s i g n al ,  c o m m u n i c a ti o n s ,  o r  o th e r
p u r p o s e s  fo r  p u b l i c  o r  c o m m o n  a r e as  o f a two -fam i l y d we l l i n g ,
a m u l ti fam i l y d we l l i n g ,  o r  a  m u l ti -o c c u p a n c y b u i l d i n g s h a l l  n o t
b e  s u p p l i e d  fr o m  e q u i p m e n t th at s u p p l i e s  a n  i n d i vi d u a l  d we l l ‐
i n g u n i t o r  te n an t s p ac e .

I n fo r m a ti o n a l  N o te :  E x a m p l e s  o f p u b l i c  o r  c o m m o n  a r e a s
i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  l o b b i e s ,  c o r r i d o r s ,  s ta i r wa ys ,
l a u n d r y r o o m s ,  r o o fs ,  e l e va to r s ,  wa s h r o o m s ,  s to r e  r o o m s ,  d r i ve ‐
wa ys  ( p a r ki n g ) ,  a n d  m e c h a n i c a l  r o o m s .

P ar t I I I . Re q u i re d  O u tl e ts

2 1 0 . 5 0  Re c e p tac l e  O u tl e ts .  Re c e p ta c l e  o u tl e ts  s h al l  b e
i n s ta l l e d  as  specifed  i n  2 1 0 . 5 2  th r o u gh  2 1 0 . 6 5 .

I n fo r m ati o n a l  N o te :  S e e  I n fo r m a ti ve  An n e x  J  fo r  i n fo r m a ti o n
r e g a r d i n g  AD A a c c e s s i b i l i ty d e s i g n .

( A)  C o rd  P e n d an ts .  A c o r d  c o n n e c to r  th a t i s  s u p p l i e d  b y a
p e r m an e n tl y c o n n e c te d  c o r d  p e n d an t s h al l  b e  c o n s i d e r e d  a
r e c e p ta c l e  o u tl e t.

( B )  C o rd  C o n n e c ti o n s .  A r e c e p tac l e  o u tl e t s h al l  b e  i n s tal l e d
wh e r e ve r  fexible  c o r d s  wi th  a ttac h m e n t p l u g s  a r e  u s e d .  Wh e r e
fexible  c o r d s  a r e  p e r m i tte d  to  b e  p e r m a n e n tl y c o n n e c te d ,
r e c e p ta c l e s  s h a l l  b e  p e r m i tte d  to  b e  o m i tte d  fo r  s u c h  c o r d s .

( C )  Ap p l i an c e  Re c e p tac l e  O u tl e ts .  Ap p l i an c e  r e c e p tac l e
o u tl e ts  i n s ta l l e d  i n  a d we l l i n g  u n i t fo r  specifc  a p p l i a n c e s ,  s u c h

as  l au n d r y e q u i p m e n t,  s h a l l  b e  i n s ta l l e d  wi th i n  1 . 8  m  ( 6  ft)  o f
th e  i n te n d e d  l o c ati o n  o f th e  a p p l i a n c e .

2 1 0 . 5 2  D we l l i n g U n i t Re c e p tac l e  O u tl e ts .  T h i s  s e c ti o n
p r o vi d e s  r e q u i r e m e n ts  fo r  1 2 5 -vo l t,  1 5 -  an d  2 0 -a m p e r e  r e c e p ta‐

c l e  o u tl e ts .  T h e  r e c e p ta c l e s  r e q u i r e d  b y th i s  s e c ti o n  s h al l  b e  i n
ad d i ti o n  to  an y r e c e p tac l e  th at i s  a s  fo l l o ws :

( 1 ) P ar t o f a l u m i n a i r e  o r  a p p l i a n c e ,  o r
( 2 ) C o n tr o l l e d  b y a  l i s te d  wa l l -m o u n te d  c o n tr o l  d e vi c e  i n

ac c o r d an c e  wi th  2 1 0 . 7 0 ( A) ( 1 ) ,  E x c e p ti o n  N o .  1 ,  o r
( 3 ) L o c ate d  wi th i n  c a b i n e ts  o r  c u p b o ar d s ,  o r
( 4 ) L o c ate d  m o r e  th an  1 . 7  m  ( 5 1 ∕2  ft)  a b o ve  th e  foor

P e r m an e n tl y i n s tal l e d  e l e c tr i c  b as e b o ar d  h e ate r s  e q u i p p e d
wi th  fac to r y-i n s tal l e d  r e c e p tac l e  o u tl e ts  o r  o u tl e ts  p r o vi d e d  a s  a

s e p ar ate  a s s e m b l y b y th e  m an u fa c tu r e r  s h al l  b e  p e r m i tte d  a s
th e  r e q u i r e d  o u tl e t o r  o u tl e ts  fo r  th e  wa l l  s p ac e  u ti l i z e d  b y s u c h

p e r m an e n tl y i n s tal l e d  h e a te r s .  S u c h  r e c e p tac l e  o u tl e ts  s h al l  n o t
b e  c o n n e c te d  to  th e  h e ate r  c i r c u i ts .

I n fo r m a ti o n a l  N o te :  L i s te d  b a s e b o ar d  h e a te r s  i n c l u d e  i n s tr u c ‐
ti o n s  th a t m a y n o t p e r m i t th e i r  i n s tal l a ti o n  b e l o w r e c e p ta c l e
o u tl e ts .

( A)  G e n e ral  P ro vi s i o n s .  I n  e ve r y ki tc h e n ,  fam i l y r o o m ,  d i n i n g
r o o m ,  l i vi n g r o o m ,  p a r l o r,  l i b r ar y,  d e n ,  s u n r o o m ,  b e d r o o m ,

Δ Tab l e  2 1 0 . 2 4 ( 1 )  S um m ar y o f B ran c h - C i rc u i t Re q ui re m e n ts  — C o p p e r C o n d u c to rs

C i rc u i t Rati n g 1 0  A 1 5  A 2 0  A 3 0  A 4 0  A 5 0  A

C o n d u c to r s  ( m i n .  s i z e ) :
C i r c u i t wi r e s 1 4 1 4 1 2 1 0 8 6
Tap s 1 4 1 4 1 4 1 4 1 2 1 2
F i x tu r e  wi r e s  an d  c o r d s S e e  2 4 0 . 5 .

O ve rc u r re n t P ro te c ti o n 1 0  A 1 5  A 2 0  A 3 0  A 4 0  A 5 0  A

O u tl e t d e vi c e s :
L a m p h o l d e r s  p e r m i tte d An y typ e An y typ e An y typ e H e a vy d u ty H e a vy d u ty H e a vy d u ty
Re c e p ta c l e  r a ti n g 1 N o t a p p l i c a b l e 2 1 5  m a x .  A 1 5  A o r  2 0  A 3 0  A 4 0  A o r  5 0  A 5 0  A

M axi m u m  L o ad 1 0  A 1 5  A 2 0  A 3 0  A 4 0  A 5 0  A

P e r m i s s i b l e  l o a d S e e  2 1 0 . 2 3 ( A) . S e e  2 1 0 . 2 3 ( B ) . S e e  2 1 0 . 2 3 ( B ) . S e e  2 1 0 . 2 3 ( C ) . S e e  2 1 0 . 2 3 ( D ) . S e e  2 1 0 . 2 3 ( D ) .
1 F o r  r e c e p ta c l e  r ati n g  o f c o r d -c o n n e c te d  e l e c tr i c - d i s c h ar g e  l u m i n a i r e s ,  s e e  4 1 0 . 6 2 ( C ) .
2 B r a n c h  c i r c u i ts  r a te d  1 0 -a m p e r e s  s h a l l  n o t s u p p l y r e c e p ta c l e  o u tl e ts .

N Tab l e  2 1 0 . 2 4 ( 2 )  S um m ar y o f B ran c h - C i rc u i t Re q ui re m e n ts  — Al u m i n u m  an d  C o p p e r- C l ad  Al u m i n u m  C o n d u c to rs

C i rc ui t Rati n g 1 0  A 1 5  A 2 0  A 3 0  A 4 0  A 5 0  A

C o n d u c to r s  ( m i n .  s i z e ) :
C i r c u i t wi r e s 1 2 1 2 1 0 8 6 4

Ta p s 1 2 1 2 1 2 1 2 1 0 1 0
F i x tu re  wi r e s  an d  c o r d s S e e  2 4 0 . 5 .

O ve rc ur re n t P ro te c ti o n 1 0  A 1 5  A 2 0  A 3 0  A 4 0  A 5 0  A

O u tl e t d e vi c e s :
L a m p h o l d e r s  p e r m i tte d An y typ e An y typ e An y typ e H e a vy d u ty H e a vy d u ty H e a vy d u ty
Re c e p ta c l e  r a ti n g1 N o t a p p l i c a b l e 2 1 5  m a x .  A 1 5  A o r  2 0  A 3 0  A 4 0  A o r  5 0  A 5 0  A

M ax i m u m  L o ad 1 0  A 1 5  A 2 0  A 3 0  A 4 0  A 5 0  A

P e r m i s s i b l e  l o a d S e e  2 1 0 . 2 3 ( A) . S e e  2 1 0 . 2 3 ( B ) . S e e  2 1 0 . 2 3 ( B ) . S e e  2 1 0 . 2 3 ( C ) . S e e  2 1 0 . 2 3 ( D ) . S e e  2 1 0 . 2 3 ( D ) .
1 F o r  r e c e p ta c l e  r ati n g  o f c o r d -c o n n e c te d  e l e c tr i c - d i s c h ar g e  l u m i n a i r e s ,  s e e  4 1 0 . 6 2 ( C ) .
2 B r a n c h  c i r c u i ts  r a te d  1 0 -a m p e r e s  s h a l l  n o t s u p p l y r e c e p ta c l e  o u tl e ts .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –8 7

r e c r e a ti o n  r o o m ,  o r  s i m i l a r  r o o m  o r  ar e a  o f d we l l i n g u n i ts ,
r e c e p ta c l e  o u tl e ts  s h al l  b e  i n s tal l e d  i n  ac c o r d a n c e  wi th  th e

g e n e r al  p r o vi s i o n s  specifed  i n  2 1 0 . 5 2 ( A) ( 1 )  th r o u gh  ( A) ( 4 ) .

( 1 )  S p ac i n g.  Re c e p tac l e s  s h a l l  b e  i n s tal l e d  s u c h  th a t n o  p o i n t
m e a s u r e d  h o r i z o n tal l y a l o n g th e  foor  l i n e  o f a n y wal l  s p ac e  i s
m o r e  th an  1 . 8  m  ( 6  ft)  fr o m  a r e c e p tac l e  o u tl e t.

( 2 )  Wal l  S p ac e .  As  u s e d  i n  th i s  s e c ti o n ,  a wal l  s p ac e  s h a l l
i n c l u d e  th e  fo l l o wi n g:

( 1 ) An y s p ac e  6 0 0  m m  ( 2  ft)  o r  m o r e  i n  wi d th  ( i n c l u d i n g
s p ac e  m e a s u r e d  a r o u n d  c o r n e r s )  a n d  u n b r o ke n  a l o n g  th e
foor  l i n e  b y d o o r ways  an d  s i m i l a r  o p e n i n g s ,  freplaces,

s tati o n a r y ap p l i an c e s ,  an d  fxed  c ab i n e ts  th a t d o  n o t h ave
c o u n te r to p s  o r  s i m i l ar  wo r k s u r fac e s

( 2 ) T h e  s p ac e  o c c u p i e d  b y fxed  p an e l s  i n  wa l l s ,  e x c l u d i n g
s l i d i n g p an e l s

( 3 ) T h e  s p ac e  affo r d e d  b y fxed  r o o m  d i vi d e r s ,  s u c h  as  fr e e ‐
s tan d i n g  b a r-typ e  c o u n te r s  o r  r ai l i n g s

( 3 )  Fl o o r Re c e p tac l e s .  Re c e p tac l e  o u tl e ts  i n  o r  o n  foors  s h a l l
n o t b e  c o u n te d  as  p a r t o f th e  r e q u i r e d  n u m b e r  o f r e c e p tac l e

o u tl e ts  u n l e s s  l o c a te d  wi th i n  4 5 0  m m  ( 1 8  i n . )  o f th e  wal l .

( 4 )  C o u n te r to p  an d  S i m i l ar Wo rk S u r fac e  Re c e p tac l e  O u tl e ts .
Re c e p tac l e s  i n s tal l e d  fo r  c o u n te r to p  a n d  s i m i l a r  wo r k s u r fa c e s
a s  specifed  i n  2 1 0 . 5 2 ( C )  s h al l  n o t b e  c o n s i d e r e d  as  th e  r e c e p ‐

ta c l e  o u tl e ts  r e q u i r e d  b y 2 1 0 . 5 2 ( A) .

( B )  S m al l  Ap p l i an c e s .

Δ ( 1 )  Re c e p tac l e  O u tl e ts  S e r ve d .  I n  th e  ki tc h e n ,  p an tr y,  b r e a k‐
fas t r o o m ,  d i n i n g  r o o m ,  o r  s i m i l ar  ar e a  o f a d we l l i n g  u n i t,  th e
two  o r  m o r e  2 0 - am p e r e  s m a l l -ap p l i an c e  b r a n c h  c i r c u i ts

r e q u i r e d  b y 2 1 0 . 1 1 ( C ) ( 1 )  s h al l  s e r ve  al l  wa l l  an d  foor  r e c e p ta‐
c l e  o u tl e ts  c o ve r e d  b y 2 1 0 . 5 2 ( A) ,  al l  c o u n te r to p  o u tl e ts  c o ve r e d

b y 2 1 0 . 5 2 ( C ) ,  a n d  r e c e p tac l e  o u tl e ts  fo r  r e fr i ge r a ti o n  e q u i p ‐
m e n t.

Exception No.  1 : In addition to the required receptacles specifed by
21 0. 52,  switched receptacles supplied from a general-purpose 1 5- or 20-

ampere branch circuit shall be permitted in accordance with 21 0. 70(A)
(1 ),  Exception No.  1 .

Exception No.  2: In addition to the required receptacles specifed by
21 0. 52,  a receptacle outlet to serve a specifc appliance shall be permit‐

ted to be supplied from an individual branch circuit rated 1 5 amperes
or greater.

( 2 )  N o  O th e r O utl e ts .  T h e  two  o r  m o r e  s m al l -a p p l i a n c e
b r a n c h  c i r c u i ts  specifed  i n  2 1 0 . 5 2 ( B ) ( 1 )  s h al l  h ave  n o  o th e r

o u tl e ts .

Exception No.  1 : A receptacle installed solely for the electrical supply to
and support of an electric clock in any of the rooms specifed in

21 0. 52(B)(1 ) shall be permitted to be served by a small-appliance
branch circuit.

Exception No.  2: Receptacles installed to provide power for supplemen‐
tal equipment and lighting on gas-fred ranges,  ovens,  or counter-

mounted cooking units shall be permitted to be served by a small-
appliance branch circuit.

( 3 )  Ki tc h e n  Re c e p tac l e  Re q u i re m e n ts .  Re c e p tac l e s  i n s tal l e d  i n
a ki tc h e n  to  s e r ve  c o u n te r to p  s u r fa c e s  s h al l  b e  s u p p l i e d  b y n o t

fe we r  th a n  two  s m a l l -ap p l i an c e  b r an c h  c i r c u i ts ,  e i th e r  o r  b o th
o f wh i c h  s h al l  a l s o  b e  p e r m i tte d  to  s u p p l y r e c e p tac l e  o u tl e ts  i n

th e  s am e  ki tc h e n  an d  i n  o th e r  r o o m s  specifed  i n  2 1 0 . 5 2 ( B )
( 1 ) .  Ad d i ti o n al  s m al l -a p p l i a n c e  b r an c h  c i r c u i ts  s h al l  b e  p e r m i t‐

te d  to  s u p p l y r e c e p ta c l e  o u tl e ts  i n  th e  ki tc h e n  a n d  o th e r  ro o m s
specifed  i n  2 1 0 . 5 2 ( B ) ( 1 ) .  N o  s m al l -a p p l i a n c e  b r an c h  c i r c u i t

s h a l l  s e r ve  m o r e  th an  o n e  ki tc h e n .

( C )  C o u n te r to p s  an d  Wo rk  S u r fac e s .  I n  ki tc h e n s ,  p a n tr i e s ,
b r e a kfas t r o o m s ,  d i n i n g r o o m s ,  a n d  s i m i l a r  a r e as  o f d we l l i n g

u n i ts ,  r e c e p ta c l e  o u tl e ts  fo r  c o u n te r to p  an d  wo r k s u r fac e s  th at
a r e  3 0 0  m m  ( 1 2  i n . )  o r  wi d e r  s h a l l  b e  i n s tal l e d  i n  ac c o r d a n c e

wi th  2 1 0 . 5 2 ( C ) ( 1 )  th r o u g h  ( C ) ( 3 )  an d  s h a l l  n o t b e  c o n s i d e r e d
as  th e  r e c e p tac l e  o u tl e ts  r e q u i r e d  b y 2 1 0 . 5 2 ( A) .

F o r  th e  p u r p o s e s  o f th i s  s e c ti o n ,  wh e r e  u s i n g m u l ti o u tl e t
a s s e m b l i e s ,  e ac h  3 0 0  m m  ( 1 2  i n . )  o f m u l ti o u tl e t as s e m b l y

c o n tai n i n g  two  o r  m o r e  r e c e p tac l e s  i n s ta l l e d  i n  i n d i vi d u a l  o r
c o n ti n u o u s  l e n gth s  s h al l  b e  c o n s i d e r e d  to  b e  o n e  r e c e p tac l e

o u tl e t.

( 1 )  Wal l  S p ac e s .  Re c e p ta c l e  o u tl e ts  s h al l  b e  i n s ta l l e d  s o  th at n o
p o i n t a l o n g  th e  wal l  l i n e  i s  m o r e  th an  6 0 0  m m  ( 2 4  i n . )  m e as ‐

u r e d  h o r i z o n tal l y fr o m  a  r e c e p tac l e  o u tl e t i n  th at s p ac e .  T h e
l o c ati o n  o f th e  r e c e p tac l e s  s h a l l  b e  i n  ac c o r d an c e  wi th

2 1 0 . 5 2 ( C ) ( 3 ) .

Exception No.  1 : Receptacle outlets shall not be required directly behind
a range,  counter-mounted cooking unit,  or sink in the installation

described in Figure 21 0. 52(C)(1 ).

Exception No.  2: Where a required receptacle outlet cannot be installed
in the wall areas shown in Figure 21 0. 52(C)(1 ),  the receptacle outlet

shall be permitted to be installed as close as practicable to the countertop
area to be served.  The total number of receptacle outlets serving the

countertop shall not be less than the number needed to satisfy
21 0. 52(C)(1 ).  These outlets shall be located in accordance with

21 0. 52(C)(3).

Δ ( 2 )  I s l an d  an d  P e n i n s u l ar C o u n te r to p s  an d  Wo rk S u r fac e s .
Re c e p tac l e  o u tl e ts ,  i f i n s tal l e d  to  s e r ve  an  i s l an d  o r  p e n i n s u l ar

c o u n te r to p  o r  wo r k s u r fac e ,  s h al l  b e  i n s ta l l e d  i n  a c c o r d a n c e
wi th  2 1 0 . 5 2 ( C ) ( 3 ) .  I f a  r e c e p ta c l e  o u tl e t i s  n o t p r o vi d e d  to

s e r ve  a n  i s l an d  o r  p e n i n s u l ar  c o u n te r to p  o r  wo r k s u r fa c e ,  p r o vi ‐
s i o n s  s h al l  b e  p r o vi d e d  a t th e  i s l a n d  o r  p e n i n s u l a fo r  fu tu r e

ad d i ti o n  o f a  r e c e p ta c l e  o u tl e t to  s e r ve  th e  i s l a n d  o r  p e n i n s u l a r
c o u n te r to p  o r  wo r k s u r fac e .

Δ ( 3 )  Re c e p tac l e  O utl e t L o c ati o n .  Re c e p ta c l e  o u tl e ts  s h al l  b e
l o c a te d  i n  o n e  o r  m o r e  o f th e  fo l l o wi n g:

( 1 ) O n  o r  ab o ve ,  b u t n o t m o r e  th an  5 0 0  m m  ( 2 0  i n . )  ab o ve ,  a
c o u n te r to p  o r  wo r k s u r fac e

( 2 ) I n  a c o u n te r to p  u s i n g  r e c e p tac l e  o u tl e t a s s e m b l i e s  l i s te d
fo r  u s e  i n  c o u n te r to p s

( 3 ) I n  a wo r k s u r fa c e  u s i n g r e c e p ta c l e  o u tl e t a s s e m b l i e s  l i s te d
fo r  u s e  i n  wo r k s u r fac e s  o r  l i s te d  fo r  u s e  i n  c o u n te r to p s

Re c e p ta c l e  o u tl e ts  r e n d e r e d  n o t r e ad i l y ac c e s s i b l e  b y a p p l i ‐
a n c e s  fas te n e d  i n  p l ac e ,  ap p l i an c e  ga r ag e s ,  s i n ks ,  o r  r an ge to p s

as  c o ve r e d  i n  2 1 0 . 5 2 ( C ) ( 1 ) ,  E x c e p ti o n  N o .  1 ,  o r  ap p l i an c e s
o c c u p yi n g a s s i gn e d  s p ac e s  s h a l l  n o t b e  c o n s i d e r e d  as  th e s e

r e q u i r e d  o u tl e ts .

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  4 0 6 . 5 ( E )  fo r  i n s ta l l a ti o n  o f r e c e p ‐
tac l e s  i n  c o u n te r to p s  a n d  4 0 6 . 5 ( F )  fo r  i n s tal l a ti o n  o f r e c e p tac l e s
i n  wo r k  s u r fa c e s .  S e e  3 8 0 . 1 0  fo r  i n s ta l l a ti o n  o f m u l ti o u tl e t
a s s e m b l i e s .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  I n fo r m a ti ve  An n e x  J  a n d
AN S I / I C C  A1 1 7 . 1 - 2 0 0 9 ,  Standard on Accessible and Usable Build‐

ings and Facilities,  fo r  a d d i ti o n a l  i n fo r m a ti o n .
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7 0 –8 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( D )  B ath ro o m s .  At l e as t o n e  r e c e p tac l e  o u tl e t s h a l l  b e
i n s ta l l e d  i n  b ath r o o m s  wi th i n  9 0 0  m m  ( 3  ft)  o f th e  o u ts i d e

e d ge  o f e ac h  s i n k.  T h e  r e c e p ta c l e  o u tl e t s h al l  b e  l o c ate d  o n  a
wal l  o r  p a r ti ti o n  th a t i s  ad j a c e n t to  th e  s i n k o r  s i n k c o u n te r to p ,
l o c ate d  o n  th e  c o u n te r to p ,  o r  i n s tal l e d  o n  th e  s i d e  o r  fac e  o f
th e  s i n k c a b i n e t.  I n  n o  c as e  s h a l l  th e  r e c e p tac l e  b e  l o c ate d
m o r e  th a n  3 0 0  m m  ( 1 2  i n . )  b e l o w th e  to p  o f th e  s i n k o r  s i n k
c o u n te r to p .  Re c e p tac l e  o u tl e t as s e m b l i e s  l i s te d  fo r  u s e  i n  c o u n ‐
te r to p s  s h a l l  b e  p e r m i tte d  to  b e  i n s ta l l e d  i n  th e  c o u n te r to p .

I n fo r m a ti o n a l  N o te :  S e e  4 0 6 . 5 ( E )  a n d  4 0 6 . 5 ( G)  fo r  r e q u i r e ‐
m e n ts  o n  i n s ta l l ati o n  o f r e c e p tac l e s  i n  c o u n te r to p s .

Δ ( E )  O u td o o r O u tl e ts .  O u td o o r  r e c e p ta c l e  o u tl e ts  s h al l  b e
i n s ta l l e d  i n  ac c o r d an c e  wi th  2 1 0 . 5 2 ( E ) ( 1 )  th r o u g h  ( E ) ( 3 ) .

( 1 )  O n e - Fam i l y an d  Two - Fam i l y D we l l i n gs .  F o r  a o n e -fam i l y
d we l l i n g  an d  e ac h  u n i t o f a two -fam i l y d we l l i n g  th at i s  at g r ad e

l e ve l ,  at l e a s t o n e  r e c e p tac l e  o u tl e t r e ad i l y a c c e s s i b l e  fr o m
gr a d e  an d  n o t m o r e  th a n  2 . 0  m  ( 6 1 ∕2  ft)  ab o ve  gr a d e  l e ve l  s h a l l

b e  i n s tal l e d  a t th e  fr o n t a n d  b ac k o f th e  d we l l i n g.

( 2 )  M u l ti fam i l y D we l l i n gs .  F o r  e ac h  d we l l i n g u n i t o f a  m u l ti ‐
fa m i l y d we l l i n g  wh e r e  th e  d we l l i n g u n i t i s  l o c ate d  at g r ad e  l e ve l
an d  p r o vi d e d  wi th  i n d i vi d u al  e x te r i o r  e n tr an c e / e gr e s s ,  at l e as t

o n e  r e c e p tac l e  o u tl e t r e a d i l y ac c e s s i b l e  fr o m  gr a d e  an d  n o t
m o r e  th an  2 . 0  m  ( 6 1 ∕2  ft)  ab o ve  g r ad e  l e ve l  s h a l l  b e  i n s tal l e d .

X

X

S p a c e  e xe m p t  f ro m  wa l l
l i n e  i f  X <  4 5 0  m m  ( 1 8  i n . )

O u t l e t  w i t h i n  6 0 0  m m  ( 2 4  i n . )  

O u t l e t  w i t h i n  
6 0 0  m m

( 2 4  i n . )

S p a c e  e xe m p t  f r o m  wa l l
l i n e  i f  X <  3 0 0  m m  ( 1 2  i n . )

R a n g e ,  c o u n t e r - m o u n t e d
c o o ki n g  u n i t  o r  s i n k i n

c o u n t e r  s p a c e

R a n g e ,
c o u n t e r - m o u n t e d

c o o ki n g  u n i t  o r s i n k
m o u n t e d  i n  c o r n e r

O u t l e t  w i t h i n

6 0 0  m m  ( 2 4  i n . )

O u t l e t  w i t h i n

6 0 0  m m  ( 2 4  i n . )

Δ FI G U RE  2 1 0 . 5 2 ( C ) ( 1 )   D e te r m i n ati o n  o f Are a B e h i n d  a
Ran ge ,  C o u n te r- M o u n te d  C o o k i n g U n i t,  o r S i n k .

( 3 )  B al c o n i e s ,  D e c k s ,  an d  P o rc h e s .  B al c o n i e s ,  d e c ks ,  an d
p o r c h e s  th at a r e  wi th i n  1 0 2  m m  ( 4  i n . )  h o r i z o n ta l l y o f th e

d we l l i n g  u n i t s h a l l  h ave  a t l e a s t o n e  r e c e p tac l e  o u tl e t a c c e s s i b l e
fr o m  th e  b al c o n y,  d e c k,  o r  p o r c h .  T h e  r e c e p ta c l e  o u tl e t s h a l l

n o t b e  l o c ate d  m o r e  th a n  2 . 0  m  ( 6 1 ∕2  ft)  ab o ve  th e  b al c o n y,
d e c k,  o r  p o r c h  wa l ki n g  s u r fac e .

( F)  L au n d r y Are as .  I n  d we l l i n g u n i ts ,  at l e a s t o n e  r e c e p tac l e
o u tl e t s h a l l  b e  i n s ta l l e d  i n  a r e as  d e s i gn a te d  fo r  th e  i n s tal l a ti o n

o f l a u n d r y e q u i p m e n t.

Exception No.  1 : A receptacle for laundry equipment shall not be
required in a dwelling unit of a multifamily building where laundry

facilities are provided on the premises for use by all building occupants.

Exception No.  2: A receptacle for laundry equipment shall not be
required in other than one-family dwellings where laundry facilities are

not to be installed or permitted.

( G )  B as e m e n ts ,  G arage s ,  an d  Ac c e s s o r y B u i l d i n gs .  F o r  o n e -
a n d  two -fa m i l y d we l l i n gs ,  an d  m u l ti fam i l y d we l l i n g s ,  a t l e as t

o n e  r e c e p tac l e  o u tl e t s h al l  b e  i n s ta l l e d  i n  th e  ar e a s  specifed  i n
2 1 0 . 5 2 ( G ) ( 1 )  th r o u g h  ( G) ( 3 ) .  T h e s e  r e c e p tac l e s  s h al l  b e  i n

a d d i ti o n  to  r e c e p ta c l e s  r e q u i r e d  fo r  specifc  e q u i p m e n t.  Re c e p ‐
ta c l e s  s u p p l yi n g  o n l y a  p e r m a n e n tl y i n s ta l l e d  p r e m i s e s  s e c u r i ty
s ys te m  s h al l  n o t b e  c o n s i d e r e d  as  m e e ti n g th e s e  r e q u i r e m e n ts .

( 1 )  G arage s .  I n  e ac h  atta c h e d  g ar a ge  an d  i n  e a c h  d e tac h e d
g ar a ge  wi th  e l e c tr i c  p o we r,  a t l e a s t o n e  r e c e p tac l e  o u tl e t s h a l l

b e  i n s ta l l e d  i n  e a c h  ve h i c l e  b ay a n d  n o t m o r e  th an  1 . 7  m
( 5 1 ∕2  ft)  a b o ve  th e  foor.

Exception: Garage spaces not attached to an individual dwelling unit
of a multifamily dwelling shall not require a receptacle outlet in each

vehicle bay.

( 2 )  Ac c e s s o r y B u i l d i n gs .  I n  e a c h  ac c e s s o r y b u i l d i n g  wi th  e l e c ‐
tr i c  p o we r.

( 3 )  B as e m e n ts .  I n  e ac h  s e p ar a te  unfnished  p o r ti o n  o f a b a s e ‐
m e n t.

( H )  H al l ways .  I n  d we l l i n g u n i ts ,  h a l l ways  o f 3 . 0  m  ( 1 0  ft)  o r
m o re  i n  l e n gth  s h a l l  h a ve  a t l e a s t o n e  r e c e p ta c l e  o u tl e t.

As  u s e d  i n  th i s  s u b s e c ti o n ,  th e  h al l wa y l e n gth  s h al l  b e  c o n s i d ‐
e r e d  th e  l e n gth  al o n g th e  c e n te r l i n e  o f th e  h al l wa y wi th o u t
p as s i n g  th r o u g h  a d o o r way.

( I )  Fo ye rs .  F o ye r s  th at ar e  n o t p ar t o f a h a l l way i n  ac c o r d a n c e
wi th  2 1 0 . 5 2 ( H )  a n d  th a t h ave  an  ar e a  th at i s  gr e a te r  th a n

5 . 6  m 2  ( 6 0  ft2 )  s h a l l  h ave  a r e c e p ta c l e ( s )  l o c a te d  i n  e ac h  wa l l
s p ac e  9 0 0  m m  ( 3  ft)  o r  m o r e  i n  wi d th .  D o o r ways ,  d o o r-s i d e

wi n d o ws  th at e x te n d  to  th e  foor,  an d  s i m i l a r  o p e n i n g s  s h a l l
n o t b e  c o n s i d e r e d  wal l  s p ac e .

2 1 0 . 6 0  G u e s t Ro o m s ,  G u e s t S u i te s ,  D o r m i to r y U n i ts ,  an d  S i m i ‐
l ar O c c u p an c i e s .

( A)  G e n e ral .  Gu e s t r o o m s  o r  gu e s t s u i te s  i n  h o te l s  o r  m o te l s ,
s l e e p i n g r o o m s  i n  d o r m i to r y u n i ts ,  a n d  s i m i l a r  o c c u p a n c i e s

s h a l l  h a ve  r e c e p tac l e  o u tl e ts  i n s tal l e d  i n  a c c o r d a n c e  wi th
2 1 0 . 5 2 ( A)  an d  ( D ) .  Gu e s t r o o m s  o r  g u e s t s u i te s  p r o vi d e d  wi th

p e r m an e n t p ro vi s i o n s  fo r  c o o ki n g s h al l  h ave  r e c e p tac l e  o u tl e ts
i n s ta l l e d  i n  ac c o r d a n c e  wi th  a l l  o f th e  a p p l i c a b l e  r u l e s  i n
2 1 0 . 5 2 .

( B )  Re c e p tac l e  P l ac e m e n t.  T h e  to tal  n u m b e r  o f r e c e p tac l e
o u tl e ts  s h al l  n o t b e  l e s s  th an  r e q u i r e d  i n  2 1 0 . 5 2 ( A) .  T h e s e

r e c e p ta c l e  o u tl e ts  s h al l  b e  p e r m i tte d  to  b e  l o c a te d  c o n ve n i e n tl y
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ART I C L E  2 1 0  — B RAN C H  C I RC U I T S  N O T  O VE R 1 0 0 0  VO LT S  AC ,  1 5 0 0  VO LT S  D C ,  N O M I N AL 2 1 0 . 7 0

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –8 9

fo r  p e r m an e n t fu r n i tu r e  l ayo u t.  At l e a s t two  r e c e p tac l e  o u tl e ts
s h a l l  b e  r e ad i l y a c c e s s i b l e .  Wh e r e  r e c e p tac l e s  a r e  i n s tal l e d

b e h i n d  th e  b e d ,  th e  r e c e p tac l e  s h a l l  b e  l o c a te d  to  p r e ve n t th e
b e d  fr o m  c o n tac ti n g  an y a ttac h m e n t p l u g  th at m ay b e  i n s tal l e d
o r  th e  r e c e p ta c l e  s h al l  b e  p r o vi d e d  wi th  a s u i ta b l e  gu ar d .

2 1 0 . 6 2  S h o w Wi n d o ws .  At l e a s t o n e  1 2 5 -vo l t,  s i n gl e -p h a s e ,  1 5 -
o r  2 0 -am p e r e -r ate d  r e c e p ta c l e  o u tl e t s h a l l  b e  i n s tal l e d  wi th i n

4 5 0  m m  ( 1 8  i n . )  o f th e  to p  o f e ac h  s h o w wi n d o w.  N o  p o i n t
al o n g  th e  to p  o f th e  wi n d o w s h al l  b e  fa r th e r  th an  1 . 8  m  ( 6  ft)

fr o m  a  r e c e p ta c l e  o u tl e t.

2 1 0 . 6 3  E q u i p m e n t Re q ui ri n g S e r vi c i n g.  A 1 2 5 -vo l t,  s i n g l e -
p h as e ,  1 5 - o r  2 0 -a m p e r e -r ate d  r e c e p tac l e  o u tl e t s h al l  b e
i n s ta l l e d  at an  a c c e s s i b l e  l o c ati o n  wi th i n  7 . 5  m  ( 2 5  ft)  o f th e

e q u i p m e n t as  specifed  i n  2 1 0 . 6 3 ( A)  a n d  ( B ) .

I n fo r m a ti o n a l  N o te :  S e e  2 1 0 . 8 ( E )  fo r  r e q u i r e m e n ts  o n  G F C I
p r o te c ti o n .

( A)  H e ati n g,  Ai r- C o n d i ti o n i n g,  an d  Re fri ge rati o n  E q u i p m e n t.
T h e  r e q u i r e d  r e c e p tac l e  o u tl e t s h al l  b e  l o c ate d  o n  th e  s a m e
l e ve l  as  th e  h e ati n g ,  ai r-c o n d i ti o n i n g,  an d  r e fr i ge r a ti o n  e q u i p ‐
m e n t.  T h e  r e c e p tac l e  o u tl e t s h al l  n o t b e  c o n n e c te d  to  th e  l o ad
s i d e  o f th e  e q u i p m e n t’ s  b r a n c h - c i r c u i t d i s c o n n e c ti n g m e an s .

Exception: A receptacle outlet shall not be required at one- and two-
family dwellings for the service of evaporative coolers.

( B )  O th e r E l e c tri c al  E q u i p m e n t.  I n  o th e r  th a n  o n e -  a n d  two -
fa m i l y d we l l i n gs ,  a r e c e p ta c l e  o u tl e t s h al l  b e  l o c a te d  as  s p e c i ‐
fed  i n  2 1 0 . 6 3 ( B ) ( 1 )  a n d  ( B ) ( 2 ) .

( 1 )  I n d o o r S e r vi c e  E q u i p m e n t.  T h e  r e q u i r e d  r e c e p tac l e  o u tl e t
s h a l l  b e  l o c a te d  wi th i n  th e  s am e  r o o m  o r  ar e a  a s  th e  s e r vi c e
e q u i p m e n t.

Δ ( 2 )  I n d o o r E q u i p m e n t Re q u i ri n g D e d i c ate d  E q u i p m e n t
S p ac e s .  Wh e r e  e q u i p m e n t,  o th e r  th an  s e r vi c e  e q u i p m e n t,
re q u i r e s  d e d i c ate d  e q u i p m e n t s p ac e  as  specifed  i n  1 1 0 . 2 6 ( E ) ,
th e  r e q u i r e d  r e c e p tac l e  o u tl e t s h a l l  b e  l o c a te d  wi th i n  th e  s a m e
r o o m  o r  a r e a as  th e  e l e c tr i c a l  e q u i p m e n t a n d  s h al l  n o t b e
c o n n e c te d  to  th e  l o ad  s i d e  o f th e  e q u i p m e n t’ s  d i s c o n n e c ti n g
m e a n s .

2 1 0 . 6 5  M e e ti n g Ro o m s .

( A)  G e n e ral .  E ac h  m e e ti n g r o o m  o f n o t m o r e  th a n  9 3  m 2

( 1 0 0 0  ft2 )  i n  o th e r  th an  d we l l i n g  u n i ts  s h al l  h a ve  o u tl e ts  fo r
n o n l o c ki n g -typ e ,  1 2 5 -vo l t,  1 5 - o r  2 0 - am p e r e  r e c e p tac l e s .  T h e
o u tl e ts  s h a l l  b e  i n s ta l l e d  i n  ac c o r d a n c e  wi th  2 1 0 . 6 5 ( B ) .  Wh e r e

a  r o o m  o r  s p a c e  i s  p r o vi d e d  wi th  m o va b l e  p ar ti ti o n ( s ) ,  e a c h
r o o m  s i z e  s h a l l  b e  d e te r m i n e d  wi th  th e  p ar ti ti o n  i n  th e  p o s i ti o n
th a t r e s u l ts  i n  th e  s m al l e s t s i z e  m e e ti n g r o o m .

I n fo r m a ti o n a l  N o te  N o .  1 :  F o r  th e  p u r p o s e s  o f th i s  s e c ti o n ,
m e e ti n g  r o o m s  ar e  typ i c a l l y d e s i g n e d  o r  i n te n d e d  fo r  th e  g a th ‐
e r i n g  o f s e ate d  o c c u p a n ts  fo r  s u c h  p u r p o s e s  a s  c o n fe r e n c e s ,
d e l i b e r a ti o n s ,  o r  s i m i l a r  p u r p o s e s ,  wh e r e  p o r ta b l e  e l e c tr o n i c
e q u i p m e n t s u c h  a s  c o m p u te r s ,  p r o j e c to r s ,  o r  s i m i l ar  e q u i p m e n t
i s  l i ke l y to  b e  u s e d .

I n fo r m a ti o n a l  N o te  N o .  2 :  E x a m p l e s  o f r o o m s  th a t a r e  n o t m e e t‐
i n g  r o o m s  i n c l u d e  a u d i to r i u m s ,  s c h o o l r o o m s ,  a n d  c o ffe e  s h o p s .

( B )  Re c e p tac l e  O u tl e ts  Re q u i re d .  T h e  to tal  n u m b e r  o f r e c e p ‐
tac l e  o u tl e ts ,  i n c l u d i n g foor  o u tl e ts  an d  r e c e p tac l e  o u tl e ts  i n
fxed  fu r n i tu r e ,  s h a l l  n o t b e  l e s s  th an  a s  d e te r m i n e d  i n
2 1 0 . 6 5 ( B ) ( 1 )  an d  ( B ) ( 2 ) .

( 1 )  Re c e p tac l e  O u tl e ts  i n  Fi x e d  Wal l s .  T h e  r e q u i r e d  n u m b e r
o f r e c e p tac l e  o u tl e ts  s h a l l  b e  d e te r m i n e d  i n  ac c o r d a n c e  wi th
2 1 0 . 5 2 ( A) ( 1 )  th r o u gh  ( A) ( 4 ) .  T h e s e  r e c e p tac l e  o u tl e ts  s h al l  b e

p e r m i tte d  to  b e  l o c a te d  as  d e te r m i n e d  b y th e  i n s tal l e r,
d e s i g n e r,  o r  b u i l d i n g o wn e r.

Δ ( 2 )  Fl o o r O u tl e ts .  A m e e ti n g r o o m  wi th  a n y foor  d i m e n s i o n
th at i s  3 . 7  m  ( 1 2  ft)  o r  gr e a te r  i n  a n y d i r e c ti o n  a n d  th a t h as  a
foor  a r e a o f a t l e a s t 2 0  m 2  ( 2 1 5  ft 2 )  s h al l  h a ve  at l e as t o n e  foor
r e c e p ta c l e  o u tl e t,  o r  a t l e a s t o n e  foor  o u tl e t to  s e r ve  a  r e c e p ta‐

c l e ( s ) ,  l o c ate d  at a  d i s tan c e  n o t l e s s  th a n  1 . 8  m  ( 6  ft)  fr o m  an y
fxed  wal l  fo r  e ac h  2 0  m 2  ( 2 1 5  ft2 )  o r  fr a c ti o n  th e r e o f.

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  3 1 4 . 2 7 ( B )  fo r  r e q u i r e m e n ts  o n
foor  b o x e s  u s e d  fo r  r e c e p ta c l e s  l o c a te d  i n  th e  foor.

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  5 1 8 . 1  fo r  r e q u i r e m e n ts  o n  as s e m ‐
b l y o c c u p a n c i e s  d e s i g n e d  fo r  1 0 0  o r  m o r e  p e r s o n s .

2 1 0 . 7 0  L i gh ti n g O u tl e ts  Re q u i re d .  L i g h ti n g  o u tl e ts  s h al l  b e
i n s ta l l e d  wh e r e  specifed  i n  2 1 0 . 7 0 ( A) ,  ( B ) ,  an d  ( C ) .  T h e
s wi tc h  o r  wal l -m o u n te d  c o n tr o l  d e vi c e  s h a l l  n o t r e l y e x c l u s i ve l y
o n  a b a tte r y u n l e s s  a  m e an s  i s  p r o vi d e d  fo r  au to m ati c a l l y e n e r ‐
gi z i n g  th e  l i g h ti n g o u tl e ts  u p o n  b atte r y fai l u r e .

Δ ( A)  D we l l i n g U n i ts .  I n  d we l l i n g  u n i ts ,  l i gh ti n g  o u tl e ts  s h al l  b e
i n s ta l l e d  i n  ac c o r d an c e  wi th  2 1 0 . 7 0 ( A) ( 1 )  an d  ( A) ( 2 ) .

( 1 )  H ab i tab l e  Ro o m s ,  Ki tc h e n s ,  L au n d r y Are as ,  an d  B ath ‐
ro o m s .  At l e as t o n e  l i g h ti n g o u tl e t c o n tr o l l e d  b y a  l i s te d  wa l l -
m o u n te d  c o n tr o l  d e vi c e  s h al l  b e  i n s tal l e d  i n  e ve r y h ab i tab l e
ro o m ,  ki tc h e n ,  l a u n d r y ar e a ,  an d  b ath r o o m .  T h e  wal l -m o u n te d

c o n tr o l  d e vi c e  s h al l  b e  l o c a te d  n e ar  an  e n tr an c e  to  th e  r o o m
o n  a wa l l .

Exception No.  1 : In other than kitchens,  laundry areas,  and bath‐
rooms,  one or more receptacles controlled by a listed wall-mounted

control device shall be permitted in lieu of lighting outlets.

Exception No.  2: Lighting outlets shall be permitted to be controlled by
occupancy sensors that are (1 ) in addition to listed wall-mounted

control devices or (2) located at a customary wall switch location and
equipped with a manual override that will allow the sensor to function
as a wall switch.

Δ ( 2 )  Ad d i ti o n al  L o c ati o n s .  Ad d i ti o n a l  l i gh ti n g  o u tl e ts  s h a l l  b e
i n s ta l l e d  i n  ac c o r d an c e  wi th  th e  fo l l o wi n g :

( 1 ) At l e as t o n e  l i g h ti n g o u tl e t c o n tr o l l e d  b y a  l i s te d  wal l -
m o u n te d  c o n tr o l  d e vi c e  s h a l l  b e  i n s tal l e d  i n  h a l l ways ,

s tai r wa ys ,  a ttac h e d  g ar a ge s ,  d e ta c h e d  ga r ag e s ,  an d  ac c e s ‐
s o r y b u i l d i n g s  wi th  e l e c tr i c  p o we r.

( 2 ) F o r  d we l l i n g  u n i ts ,  a ttac h e d  g ar a ge s ,  an d  d e tac h e d
ga r ag e s  wi th  e l e c tr i c  p o we r,  a t l e as t o n e  e x te r i o r  l i g h ti n g

o u tl e t c o n tr o l l e d  b y a l i s te d  wal l -m o u n te d  c o n tr o l  d e vi c e
s h a l l  b e  i n s tal l e d  to  p r o vi d e  i l l u m i n ati o n  o n  th e  e x te r i o r
s i d e  o f o u td o o r  e n tr a n c e s  o r  e x i ts  wi th  g r ad e -l e ve l  a c c e s s .
A ve h i c l e  d o o r  i n  a g ar ag e  s h a l l  n o t b e  c o n s i d e r e d  a s  a n

o u td o o r  e n tr an c e  o r  e x i t.

Exception to (2): For an outdoor,  grade-level bulkhead door with stair‐
way access to a sub-grade-level basement,  the required lighting outlet

that provides illumination on the stairway steps shall be permitted to be
located in the basement interior within 1 . 5 m (5 ft) horizontally of the
bottommost stairway riser.  This interior lighting outlet shall be permit‐

ted to be controlled by a listed wall-mounted control device or by a unit
switch of the interior luminaire or interior lampholder.

( 3 ) Wh e r e  l i g h ti n g  o u tl e ts  a r e  i n s tal l e d  fo r  a n  i n te r i o r  s ta i r ‐
way wi th  s i x  o r  m o r e  r i s e r s  b e twe e n  foor  l e ve l s ,  th e r e
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ART I C L E  2 1 5  — F E E D E RS2 1 0 . 7 0

7 0 –9 0 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

s h a l l  b e  a l i s te d  wal l -m o u n te d  c o n tr o l  d e vi c e  a t e a c h  foor
l e ve l  a n d  at e a c h  l a n d i n g l e ve l  th a t i n c l u d e s  a s tai r wa y
e n tr y to  c o n tr o l  th e  l i gh ti n g  o u tl e ts .

Exception to (1 ),  (2),  and (3): Remote,  central,  or automatic control of
lighting shall be permitted in hallways,  in stairways,  and at outdoor

entrances.

( 4 ) D i m m e r  c o n tr o l  o f l i g h ti n g  o u tl e ts  i n s tal l e d  i n  ac c o r d ‐
an c e  wi th  2 1 0 . 7 0 ( A) ( 2 ) ( 3 )  s h al l  n o t b e  p e r m i tte d  u n l e s s
th e  l i s te d  c o n tr o l  d e vi c e s  c a n  p r o vi d e  d i m m i n g c o n tr o l  to
m a x i m u m  b r i gh tn e s s  a t e ac h  c o n tr o l  l o c a ti o n  fo r  th e  i n te ‐
ri o r  s tai r wa y i l l u m i n ati o n .

( B )  G u e s t Ro o m s  o r G u e s t S ui te s .  I n  h o te l s ,  m o te l s ,  o r  s i m i l ar
o c c u p an c i e s ,  g u e s t r o o m s  o r  g u e s t s u i te s  s h a l l  h a ve  at l e a s t o n e

l i g h ti n g o u tl e t c o n tr o l l e d  b y a l i s te d  wa l l -m o u n te d  c o n tr o l
d e vi c e  i n s ta l l e d  i n  e ve r y h a b i tab l e  r o o m  a n d  b ath r o o m .

Exception No.  1 : In other than bathrooms and kitchens where provided,
one or more receptacles controlled by a listed wall-mounted control device

shall be permitted in lieu of lighting outlets.

Exception No.  2: Lighting outlets shall be permitted to be controlled by
occupancy sensors that are (1 ) in addition to listed wall-mounted

control devices or (2) located at a customary wall switch location and
equipped with a manual override that allows the sensor to function as

a wall switch.

( C )  Al l  O c c up an c i e s .  F o r  a tti c s  a n d  underfoor  s p ac e s ,  u ti l i ty
r o o m s ,  an d  b as e m e n ts ,  a t l e as t o n e  l i g h ti n g o u tl e t c o n tai n i n g  a
s wi tc h  o r  c o n tr o l l e d  b y a  wal l  s wi tc h  o r  l i s te d  wa l l - m o u n te d

c o n tr o l  d e vi c e  s h al l  b e  i n s tal l e d  wh e r e  th e s e  s p ac e s  ar e  u s e d  fo r
s to r age  o r  c o n tai n  e q u i p m e n t r e q u i r i n g  s e r vi c i n g.  A p o i n t o f
c o n tr o l  s h al l  b e  at e ac h  e n tr y th at p e r m i ts  ac c e s s  to  th e  atti c

a n d  underfoor  s p ac e ,  u ti l i ty r o o m ,  o r  b as e m e n t.  Wh e r e  a  l i g h t‐
i n g o u tl e t i s  i n s tal l e d  fo r  e q u i p m e n t r e q u i r i n g  s e r vi c e ,  th e  l i gh t‐
i n g o u tl e t s h al l  b e  i n s tal l e d  a t o r  n e ar  th e  e q u i p m e n t.

ART I C L E  2 1 5
Fe e d e rs

Δ 2 1 5 . 1  S c o p e .  T h i s  ar ti c l e  c o ve r s  th e  i n s tal l ati o n  r e q u i r e m e n ts ,
o ve r c u r r e n t p r o te c ti o n  r e q u i r e m e n ts ,  m i n i m u m  s i z e ,  an d

a m p ac i ty o f c o n d u c to r s  fo r  fe e d e r s  n o t o ve r  1 0 0 0  vo l ts  ac  o r
1 5 0 0  vo l ts  d c ,  n o m i n al .

I n fo r m a ti o n a l  N o te :  S e e  P ar t I I I  o f Ar ti c l e  2 3 5  fo r  fe e d e r s  o ve r
1 0 0 0  vo l ts  a c  o r  1 5 0 0  vo l ts  d c .

Δ 2 1 5 . 2  M i n i m um  Rati n g an d  S i z e .

Δ ( A)  G e n e ral .  F e e d e r  c o n d u c to r s  s h al l  h a ve  an  a m p ac i ty n o t
l e s s  th a n  th e  l ar g e r  o f 2 1 5 . 2 ( A) ( 1 )  o r  ( A) ( 2 )  an d  s h a l l  c o m p l y

wi th  1 1 0 . 1 4 ( C ) .

N ( 1 )  C o n ti n u o u s  an d  N o n c o n ti n u o u s  L o ad s .  Wh e r e  a  fe e d e r
s u p p l i e s  c o n ti n u o u s  l o a d s  o r  a n y c o m b i n ati o n  o f c o n ti n u o u s

a n d  n o n c o n ti n u o u s  l o ad s ,  th e  m i n i m u m  fe e d e r  c o n d u c to r  s i z e
s h a l l  h ave  a n  am p a c i ty n o t l e s s  th an  th e  n o n c o n ti n u o u s  l o ad
p l u s  1 2 5  p e r c e n t o f th e  c o n ti n u o u s  l o a d .

Exception No.  1 : If the assembly,  including the overcurrent devices
protecting the feeder(s),  is listed for operation at 1 00 percent of its

rating,  the ampacity of the feeder conductors shall be permitted to be not
less than the sum of the continuous load plus the noncontinuous load.

Exception No.  2: Where a portion of a feeder is connected at both its
supply and load ends to separately installed pressure connections as

covered in 1 1 0. 1 4(C)(2),  it shall be permitted to have an ampacity not
less than the sum of the continuous load plus the noncontinuous load.

No portion of a feeder installed under this exception shall extend into
an enclosure containing either the feeder supply or the feeder load termi‐

nations,  as covered in 1 1 0. 1 4(C)(1 ).

Exception No.  3: Grounded conductors that are not connected to an
overcurrent device shall be permitted to be sized at 1 00 percent of the

continuous and noncontinuous load.

N ( 2 )  Am p ac i ty Ad j u s tm e n t o r C o r re c ti o n  Fac to rs .  T h e  m i n i ‐
m u m  fe e d e r  c o n d u c to r  s i z e  s h a l l  h ave  an  am p a c i ty n o t l e s s

th an  th e  m a x i m u m  l o a d  to  b e  s e r ve d  afte r  th e  ap p l i c ati o n  o f
an y a d j u s tm e n t o r  c o r r e c ti o n  fa c to r s  i n  ac c o r d an c e  wi th  3 1 0 . 1 4 .

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  I n fo r m a ti ve  An n e x  D  fo r  E x a m ‐
p l e s  D 1  th r o u g h  D 1 1 .

I n fo r m ati o n a l  N o te  N o .  2 :  C o n d u c to r s  fo r  fe e d e r s ,  as  defned  i n
Ar ti c l e  1 0 0 ,  s i z e d  to  p r e ve n t a  vo l ta g e  d r o p  e x c e e d i n g  3  p e r c e n t
at th e  far th e s t o u tl e t o f p o we r,  h e a ti n g ,  a n d  l i g h ti n g  l o a d s ,  o r
c o m b i n a ti o n s  o f s u c h  l o a d s ,  a n d  wh e r e  th e  m a x i m u m  to ta l  vo l t‐
ag e  d r o p  o n  b o th  fe e d e r s  a n d  b r a n c h  c i r c u i ts  to  th e  fa r th e s t
o u tl e t d o e s  n o t e x c e e d  5  p e r c e n t,  wi l l  p r o vi d e  r e a s o n a b l e  eff‐
ciency o f o p e r a ti o n .

I n fo r m ati o n a l  N o te  N o .  3 :  S e e  2 1 0 . 1 9 ,  I n fo r m a ti o n a l  N o te  fo r
vo l ta g e  d r o p  fo r  b r a n c h  c i r c u i ts .

( B )  G ro un d e d  C o n d u c to r.  T h e  s i z e  o f th e  fe e d e r  c i r c u i t
gr o u n d e d  c o n d u c to r  s h a l l  n o t b e  s m al l e r  th a n  th e  e q u i p m e n t

g r o u n d i n g  c o n d u c to r  s i z e  r e q u i r e d  b y 2 5 0 . 1 2 2 ,  e x c e p t th a t
2 5 0 . 1 2 2 ( F )  s h al l  n o t a p p l y wh e r e  g r o u n d e d  c o n d u c to r s  ar e  r u n

i n  p a r al l e l .

Ad d i ti o n a l  m i n i m u m  s i z e s  s h a l l  b e  a s  specifed  i n  2 1 5 . 2 ( C )
u n d e r  th e  c o n d i ti o n s  s ti p u l a te d .

( C )  Am p ac i ty Re l ati ve  to  S e r vi c e  C o n d uc to rs .  T h e  fe e d e r
c o n d u c to r  am p a c i ty s h al l  n o t b e  l e s s  th an  th a t o f th e  s e r vi c e
c o n d u c to r s  wh e r e  th e  fe e d e r  c o n d u c to r s  c a r r y th e  to tal  l o ad

s u p p l i e d  b y s e r vi c e  c o n d u c to r s  wi th  an  am p a c i ty o f 5 5  am p e r e s
o r  l e s s .

••
2 1 5 . 3  O ve rc ur re n t P ro te c ti o n .  F e e d e r s  s h a l l  b e  p r o te c te d

ag ai n s t o ve r c u r r e n t i n  a c c o r d a n c e  wi th  P ar t I  o f Ar ti c l e  2 4 0 .
Wh e r e  a  fe e d e r  s u p p l i e s  c o n ti n u o u s  l o a d s  o r  an y c o m b i n a ti o n
o f c o n ti n u o u s  an d  n o n c o n ti n u o u s  l o a d s ,  th e  r a ti n g o f th e  o ve r ‐

c u r r e n t d e vi c e  s h a l l  n o t b e  l e s s  th an  th e  n o n c o n ti n u o u s  l o ad
p l u s  1 2 5  p e r c e n t o f th e  c o n ti n u o u s  l o ad .

Exception: Where the assembly,  including the overcurrent devices
protecting the feeder(s),  is listed for operation at 1 00 percent of its

rating,  the ampere rating of the overcurrent device shall be permitted to
be not less than the sum of the continuous load plus the noncontinuous
load.

2 1 5 . 4  Fe e d e rs  wi th  C o m m o n  N e utral  C o n d uc to r.

( A)  Fe e d e rs  wi th  C o m m o n  N e utral .  U p  to  th r e e  s e ts  o f 3 -wi r e
fe e d e r s  o r  two  s e ts  o f 4 - wi r e  o r  5 - wi r e  fe e d e r s  s h al l  b e  p e r m i tte d

to  u ti l i z e  a  c o m m o n  n e u tr a l .
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ART I C L E  2 1 5  — F E E D E RS 2 1 5 . 1 2

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –9 1

( B )  I n  M e tal  Rac e way o r E n c l o s u re .  Wh e r e  i n s ta l l e d  i n  a m e tal
r ac e way o r  o th e r  m e tal  e n c l o s u r e ,  al l  c o n d u c to r s  o f a l l  fe e d e r s

u s i n g  a c o m m o n  n e u tr a l  c o n d u c to r  s h al l  b e  e n c l o s e d  wi th i n
th e  s am e  r ac e wa y o r  o th e r  e n c l o s u r e  as  r e q u i r e d  i n  3 0 0 . 2 0 .

2 1 5 . 5  D i agram s  o f Fe e d e rs .  I f r e q u i r e d  b y th e  au th o r i ty
h avi n g  j u r i s d i c ti o n ,  a  d i a gr a m  s h o wi n g  fe e d e r  d e tai l s  s h a l l  b e

p r o vi d e d  p r i o r  to  th e  i n s tal l ati o n  o f th e  fe e d e r s .  S u c h  a
d i a gr a m  s h al l  s h o w th e  ar e a i n  s q u ar e  fe e t o f th e  b u i l d i n g  o r
o th e r  s tr u c tu r e  s u p p l i e d  b y e ac h  fe e d e r,  th e  to tal  c al c u l a te d

l o ad  b e fo r e  ap p l yi n g  d e m a n d  fac to r s ,  th e  d e m an d  fac to r s  u s e d ,
th e  c a l c u l ate d  l o ad  afte r  ap p l yi n g  d e m a n d  fa c to r s ,  an d  th e  s i z e
an d  typ e  o f c o n d u c to r s  to  b e  u s e d .

2 1 5 . 6  Fe e d e r E q u i p m e n t G ro u n d i n g C o n d uc to r.  Wh e r e  a
fe e d e r  s u p p l i e s  b r a n c h  c i r c u i ts  i n  wh i c h  e q u i p m e n t g r o u n d i n g

c o n d u c to r s  ar e  r e q u i r e d ,  th e  fe e d e r  s h a l l  i n c l u d e  o r  p r o vi d e  a n
e q u i p m e n t gr o u n d i n g  c o n d u c to r,  to  wh i c h  th e  e q u i p m e n t

g r o u n d i n g  c o n d u c to r s  o f th e  b r a n c h  c i r c u i ts  s h a l l  b e  c o n n e c ‐
te d .  Wh e r e  th e  fe e d e r  s u p p l i e s  a  s e p ar a te  b u i l d i n g  o r  s tr u c tu r e ,
th e  r e q u i r e m e n ts  o f 2 5 0 . 3 2  s h a l l  a p p l y.

2 1 5 . 7  U n gro un d e d  C o n d uc to rs  Tap p e d  fro m  G ro u n d e d
S ys te m s .  Two - wi r e  d c  c i r c u i ts  an d  ac  c i r c u i ts  o f two  o r  m o r e

u n g r o u n d e d  c o n d u c to r s  s h a l l  b e  p e r m i tte d  to  b e  tap p e d  fr o m
th e  u n g r o u n d e d  c o n d u c to r s  o f c i r c u i ts  h a vi n g a g r o u n d e d

n e u tr a l  c o n d u c to r.  S wi tc h i n g  d e vi c e s  i n  e ac h  tap p e d  c i r c u i t
s h a l l  h a ve  a  p o l e  i n  e ac h  u n g r o u n d e d  c o n d u c to r.

2 1 5 . 9  G ro u n d - Fau l t C i rc ui t- I n te r r u p te r P ro te c ti o n  fo r P e rs o n ‐
n e l .  F e e d e r s  s h al l  b e  p e r m i tte d  to  b e  p r o te c te d  b y a l i s te d

g r o u n d -fa u l t c i r c u i t i n te r r u p te r  i n s ta l l e d  i n  a r e a d i l y a c c e s s i b l e
l o c ati o n  i n  l i e u  o f th e  p r o vi s i o n s  fo r  s u c h  i n te r r u p te r s  a s  s p e c i ‐
fed  i n  2 1 0 . 8  an d  5 9 0 . 6 ( A) .

Δ 2 1 5 . 1 0  G ro u n d - Fau l t P ro te c ti o n  o f E q u i p m e n t.  E a c h  fe e d e r
d i s c o n n e c t r ate d  1 0 0 0  a m p e r e s  o r  m o r e  a n d  i n s tal l e d  o n  s o l i d l y
g r o u n d e d  wye  e l e c tr i c al  s ys te m s  o f m o r e  th an  1 5 0  vo l ts  to

gr o u n d ,  b u t n o t e x c e e d i n g  1 0 0 0  vo l ts  p h a s e - to -p h as e ,  s h a l l  b e
p r o vi d e d  wi th  g r o u n d - fa u l t p r o te c ti o n  o f e q u i p m e n t i n  a c c o r d ‐

a n c e  wi th  2 3 0 . 9 5 .

I n fo r m a ti o n a l  N o te :  S e e  5 1 7 . 1 7  fo r  b u i l d i n g s  th a t c o n ta i n  h e a l th
c a r e  o c c u p a n c i e s .

Exception No.  1 : This section shall not apply to a disconnecting means
for a continuous industrial process where a nonorderly shutdown will

introduce additional or increased hazards.

Exception No.  2: This section shall not apply if ground-fault protection
of equipment is provided on the supply side of the feeder and on the load

side of any transformer supplying the feeder.

Exception No.  3: If temporary feeder conductors are used to connect a
generator to a facility for repair,  maintenance,  or emergencies,  ground-

fault protection of equipment shall not be required.  Temporary feeders
without ground-fault protection shall be permitted for the time period

necessary but shall not exceed 90 days.

2 1 5 . 1 1  C i rc ui ts  D e ri ve d  fro m  Au to tran s fo r m e rs .  F e e d e r s  s h a l l
n o t b e  d e r i ve d  fr o m  au to tr a n s fo r m e r s  u n l e s s  th e  s ys te m

s u p p l i e d  h as  a g r o u n d e d  c o n d u c to r  th at i s  e l e c tr i c al l y c o n n e c ‐
te d  to  a  g r o u n d e d  c o n d u c to r  o f th e  s ys te m  s u p p l yi n g th e  a u to ‐
tr a n s fo r m e r.

Exception No.  1 : An autotransformer shall be permitted without the
connection to a grounded conductor where transforming from a nomi‐

nal 208 volts to a nominal 240-volt supply or similarly from 240 volts
to 208 volts.

Exception No.  2: In industrial occupancies,  where conditions of main‐
tenance and supervision ensure that only qualifed persons service the

installation,  autotransformers shall be permitted to supply nominal
600-volt loads from nominal 480-volt systems,  and 480-volt loads from

nominal 600-volt systems,  without the connection to a similar groun‐
ded conductor.

2 1 5 . 1 2  Identifcation  fo r Fe e d e rs .

( A)  G ro u n d e d  C o n d u c to r.  T h e  gr o u n d e d  c o n d u c to r  o f a
fe e d e r,  i f i n s u l a te d ,  s h al l  b e  identifed  i n  ac c o r d an c e  wi th

2 0 0 . 6 .

( B )  E q u i p m e n t G ro u n d i n g C o n d u c to r.  T h e  e q u i p m e n t
gr o u n d i n g  c o n d u c to r  s h al l  b e  identifed  i n  ac c o r d an c e  wi th
2 5 0 . 1 1 9 .

( C )  Identifcation  o f U n gro un d e d  C o n d u c to rs .  U n g r o u n d e d
c o n d u c to r s  s h a l l  b e  identifed  i n  a c c o r d a n c e  wi th  2 1 5 . 1 2 ( C ) ( 1 )

o r  ( C ) ( 2 ) ,  as  ap p l i c a b l e .

( 1 )  Fe e d e rs  S u p p l i e d  fro m  M o re  T h an  O n e  N o m i n al  Vo l tage
S ys te m .  Wh e r e  th e  p r e m i s e s  wi r i n g  s ys te m  h a s  fe e d e r s

s u p p l i e d  fr o m  m o r e  th a n  o n e  n o m i n a l  vo l ta ge  s ys te m ,  e a c h
u n g r o u n d e d  c o n d u c to r  o f a fe e d e r  s h a l l  b e  identifed  b y p h a s e
o r  l i n e  an d  s ys te m  a t a l l  te r m i n a ti o n ,  c o n n e c ti o n ,  an d  s p l i c e

p o i n ts  i n  c o m p l i an c e  wi th  2 1 5 . 1 2 ( C ) ( 1 ) ( a)  a n d  ( C ) ( 1 ) ( b ) .
( a)    Means of Identifcation.  T h e  m e an s  o f identifcation

s h a l l  b e  p e r m i tte d  to  b e  b y s e p ar a te  c o l o r  c o d i n g ,  m ar ki n g
tap e ,  tag g i n g ,  o r  o th e r  ap p r o ve d  m e an s .

( b )    Posting of Identifcation Means.  T h e  m e th o d  u ti l i z e d  fo r
c o n d u c to r s  o r i g i n a ti n g wi th i n  e ac h  fe e d e r  p a n e l b o ar d  o r  s i m i ‐

l ar  fe e d e r  d i s tr i b u ti o n  e q u i p m e n t s h a l l  b e  d o c u m e n te d  i n  a
m a n n e r  th a t i s  r e ad i l y a va i l a b l e  o r  s h al l  b e  p e r m a n e n tl y p o s te d

a t e a c h  fe e d e r  p a n e l b o ar d  o r  s i m i l ar  fe e d e r  d i s tr i b u ti o n  e q u i p ‐
m e n t.

( 2 )  Fe e d e rs  S up p l i e d  fro m  D i re c t- C u r re n t S ys te m s .  Wh e r e  a
fe e d e r  i s  s u p p l i e d  fr o m  a d c  s ys te m  o p e r ati n g  at m o r e  th a n

6 0  vo l ts ,  e a c h  u n g r o u n d e d  c o n d u c to r  o f 4  AWG o r  l ar g e r  s h a l l
b e  identifed  b y p o l a r i ty a t al l  te r m i n ati o n ,  c o n n e c ti o n ,  an d
s p l i c e  p o i n ts  b y m ar ki n g  tap e ,  tag gi n g,  o r  o th e r  ap p r o ve d

m e a n s ;  e a c h  u n g r o u n d e d  c o n d u c to r  o f 6  AWG o r  s m a l l e r  s h a l l
b e  identifed  b y p o l a r i ty a t al l  te r m i n ati o n ,  c o n n e c ti o n ,  an d
s p l i c e  p o i n ts  i n  c o m p l i a n c e  wi th  2 1 5 . 1 2 ( C ) ( 2 ) ( a)  an d  ( C ) ( 2 )

( b ) .  T h e  identifcation  m e th o d s  u ti l i z e d  fo r  c o n d u c to r s  o r i g i ‐
n ati n g  wi th i n  e ac h  fe e d e r  p a n e l b o ar d  o r  s i m i l ar  fe e d e r  d i s tr i ‐
b u ti o n  e q u i p m e n t s h al l  b e  d o c u m e n te d  i n  a m a n n e r  th at i s

r e a d i l y avai l a b l e  o r  s h al l  b e  p e r m an e n tl y p o s te d  at e ac h  fe e d e r
p an e l b o a r d  o r  s i m i l a r  fe e d e r  d i s tr i b u ti o n  e q u i p m e n t.

( a)    Positive Polarity,  Sizes 6 AWG or Smaller.  Wh e r e  th e  p o s i ‐
ti ve  p o l a r i ty o f a d c  s ys te m  d o e s  n o t s e r ve  a s  th e  c o n n e c ti o n  fo r

th e  g r o u n d e d  c o n d u c to r,  e a c h  p o s i ti ve  u n g r o u n d e d  c o n d u c to r
s h a l l  b e  identifed  b y o n e  o f th e  fo l l o wi n g m e an s :

( 1 ) A c o n ti n u o u s  r e d  o u te r  fnish
( 2 ) A c o n ti n u o u s  r e d  s tr i p e  d u r ab l y m ar ke d  al o n g  th e

c o n d u c to r ’ s  e n ti r e  l e n g th  o n  i n s u l ati o n  o f a c o l o r  o th e r
th a n  g r e e n ,  wh i te ,  g r ay,  o r  b l ac k

( 3 ) I m p r i n te d  p l u s  s i g n s  ( + )  o r  th e  wo r d  P O S I T I VE  o r  P O S
d u r a b l y m ar ke d  o n  i n s u l a ti o n  o f a c o l o r  o th e r  th an
g r e e n ,  wh i te ,  g r ay,  o r  b l ac k,  an d  r e p e ate d  a t i n te r va l s  n o t
e x c e e d i n g 6 1 0  m m  ( 2 4  i n . )  i n  ac c o r d an c e  wi th  3 1 0 . 8 ( B )

( 4 ) An  a p p r o ve d  p e r m an e n t m ar ki n g  m e an s  s u c h  a s  s l e e vi n g
o r  s h r i n k-tu b i n g  th a t i s  s u i tab l e  fo r  th e  c o n d u c to r  s i z e ,  at
al l  te r m i n ati o n ,  c o n n e c ti o n ,  an d  s p l i c e  p o i n ts ,  wi th

i m p r i n te d  p l u s  s i gn s  ( + )  o r  th e  wo r d  P O S I T I VE  o r  P O S
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ART I C L E  2 2 0  — B RAN C H -C I RC U I T,  F E E D E R,  AN D  S E RVI C E  L O AD  C AL C U L AT I O N S2 1 5 . 1 5

7 0 –9 2 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

d u r a b l y m ar ke d  o n  i n s u l ati o n  o f a c o l o r  o th e r  th a n
gr e e n ,  wh i te ,  g r ay,  o r  b l a c k

( b )    Negative Polarity,  Sizes 6 AWG or Smaller.  Wh e r e  th e
n e g ati ve  p o l a r i ty o f a  d c  s ys te m  d o e s  n o t s e r ve  as  th e  c o n n e c ‐
ti o n  fo r  th e  g r o u n d e d  c o n d u c to r,  e ac h  n e g ati ve  u n gr o u n d e d

c o n d u c to r  s h al l  b e  identifed  b y o n e  o f th e  fo l l o wi n g  m e an s :

( 1 ) A c o n ti n u o u s  b l a c k o u te r  fnish
( 2 ) A c o n ti n u o u s  b l ac k s tr i p e  d u r a b l y m ar ke d  al o n g th e

c o n d u c to r ’ s  e n ti r e  l e n g th  o n  i n s u l ati o n  o f a c o l o r  o th e r
th an  g r e e n ,  wh i te ,  g r ay,  o r  r e d

( 3 ) I m p r i n te d  m i n u s  s i g n s  ( –)  o r  th e  wo r d  N E GAT I VE  o r
N E G d u r a b l y m a r ke d  o n  i n s u l ati o n  o f a  c o l o r  o th e r  th an
gr e e n ,  wh i te ,  gr a y,  o r  r e d ,  a n d  r e p e ate d  at i n te r val s  n o t
e x c e e d i n g 6 1 0  m m  ( 2 4  i n . )  i n  ac c o r d an c e  wi th  3 1 0 . 8 ( B )

( 4 ) An  ap p r o ve d  p e r m an e n t m ar ki n g  m e an s  s u c h  a s  s l e e vi n g
o r  s h r i n k-tu b i n g  th a t i s  s u i ta b l e  fo r  th e  c o n d u c to r  s i z e ,  a t
al l  te r m i n ati o n ,  c o n n e c ti o n ,  an d  s p l i c e  p o i n ts ,  wi th
i m p r i n te d  m i n u s  s i g n s  ( –)  o r  th e  wo r d  N E GAT I VE  o r
N E G d u r a b l y m a r ke d  o n  i n s u l a ti o n  o f a  c o l o r  o th e r  th a n
gr e e n ,  wh i te ,  gr a y,  o r  r e d

N 2 1 5 . 1 5  B ar ri e rs .  B ar r i e r s  s h al l  b e  p l ac e d  s u c h  th at n o  e n e r ‐
g i z e d ,  u n i n s u l a te d ,  u n gr o u n d e d  b u s b a r  o r  te r m i n al  i s  e x p o s e d

to  i n ad ve r te n t c o n tac t b y p e r s o n s  o r  m ai n te n a n c e  e q u i p m e n t
wh i l e  s e r vi c i n g  l o ad  te r m i n ati o n s  i n  p a n e l b o ar d s ,  s wi tc h b o a r d s ,

s wi tc h g e ar,  o r  m o to r  c o n tr o l  c e n te r s  s u p p l i e d  b y fe e d e r  ta p s  i n
2 4 0 . 2 1 ( B )  o r  tr a n s fo r m e r  s e c o n d ar y c o n d u c to r s  i n  2 4 0 . 2 1 ( C )

wh e n  th e  d i s c o n n e c ti n g  d e vi c e ,  to  wh i c h  th e  ta p  c o n d u c to r s
a r e  te r m i n a te d ,  i s  i n  th e  o p e n  p o s i ti o n .

N 2 1 5 . 1 8  S u rge  P ro te c ti o n .

N ( A)  S urge - P ro te c ti ve  D e vi c e .  Wh e r e  a fe e d e r  s u p p l i e s  a n y o f
th e  fo l l o wi n g ,  a  s u r g e -p r o te c ti ve  d e vi c e  ( S P D )  s h al l  b e  i n s tal ‐

l e d :

( 1 ) D we l l i n g  u n i ts
( 2 ) D o r m i to r y u n i ts
( 3 ) Gu e s t r o o m s  a n d  g u e s t s u i te s  o f h o te l s  an d  m o te l s
( 4 ) Ar e a s  o f n u r s i n g  h o m e s  a n d  l i m i te d -c ar e  fac i l i ti e s  u s e d

e x c l u s i ve l y a s  p ati e n t s l e e p i n g r o o m s

N ( B )  L o c ati o n .  T h e  S P D  s h al l  b e  i n s ta l l e d  i n  o r  ad j ac e n t to
d i s tr i b u ti o n  e q u i p m e n t,  c o n n e c te d  to  th e  l o a d  s i d e  o f th e

fe e d e r,  th a t c o n tai n s  b r an c h  c i r c u i t o ve r c u r r e n t p r o te c ti ve
d e vi c e ( s )  th a t s u p p l y th e  l o c a ti o n s  specifed  i n  2 1 5 . 1 8 ( A) .

I n fo r m ati o n a l  N o te :  S u r g e  p r o te c ti o n  i s  m o s t e ffe c ti ve  wh e n
c l o s e s t to  th e  b r a n c h  c i r c u i t.  S u r g e s  c a n  b e  g e n e r ate d  fr o m
m u l ti p l e  s o u r c e s  i n c l u d i n g ,  b u t n o t l i m i te d  to ,  l i g h tn i n g ,  th e
e l e c tr i c  u ti l i ty,  o r  u ti l i z a ti o n  e q u i p m e n t.

N ( C )  Typ e .  T h e  S P D  s h a l l  b e  a Typ e  1  o r  Typ e  2  S P D .

N ( D )  Re p l ac e m e n t.  Wh e r e  th e  d i s tr i b u ti o n  e q u i p m e n t s u p p l i e d
b y th e  fe e d e r  i s  r e p l a c e d ,  al l  o f th e  r e q u i r e m e n ts  o f th i s  s e c ti o n

s h a l l  a p p l y.

N ( E )  Rati n gs .  S P D s  s h al l  h ave  a  n o m i n a l  d i s c h ar g e  c u r r e n t
r ati n g  ( I n )  o f n o t l e s s  th a n  1 0 kA.

ART I C L E  2 2 0
B ran c h - C i rc u i t,  Fe e d e r,  an d  S e r vi c e  L o ad

C al c u l ati o n s

P ar t I . G e n e ral

Δ 2 2 0 . 1  S c o p e .  T h i s  a r ti c l e  p r o vi d e s  r e q u i r e m e n ts  fo r  c al c u l a t‐
i n g b r a n c h -c i r c u i t,  fe e d e r,  a n d  s e r vi c e  l o ad s .  P ar t I  p r o vi d e s

ge n e r a l  r e q u i r e m e n ts  fo r  c a l c u l ati o n  m e th o d s .  P ar t I I  p r o vi d e s
c a l c u l ati o n  m e th o d s  fo r  b r an c h -c i r c u i t l o ad s .  P a r t I I I  an d

P ar t I V p r o vi d e  c al c u l a ti o n  m e th o d s  fo r  fe e d e r  a n d  s e r vi c e
l o ad s .  P ar t V p r o vi d e s  c a l c u l ati o n  m e th o d s  fo r  far m  l o a d s .
P ar t VI  p r o vi d e s  c al c u l ati o n  m e th o d s  fo r  h e al th  c ar e  fac i l i ti e s .

P ar t VI I  p r o vi d e s  c al c u l a ti o n  m e th o d s  fo r  m a r i n a s ,  b o a tyar d s ,
foating  b u i l d i n gs ,  an d  c o m m e r c i a l  an d  n o n c o m m e r c i al  d o c k‐
i n g fac i l i ti e s .

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  I n fo r m a ti ve  An n e x  D  fo r  e x a m ‐
p l e s .

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  I n fo r m a ti o n al  N o te  F i g u r e  2 2 0 . 1
fo r  i n fo r m a ti o n  o n  th e  o r g a n i z ati o n  o f th i s  a r ti c l e .

2 2 0 . 3  O th e r Ar ti c l e s  fo r Specifc-Purpose  C al c u l ati o n s .  Tab l e
2 2 0 . 3  s h al l  p r o vi d e  r e fe r e n c e s  fo r  specifc-purpose  c al c u l a ti o n
re q u i r e m e n ts  n o t l o c ate d  i n  C h ap te r s  5 ,  6 ,  o r  7  th at am e n d  o r
s u p p l e m e n t th e  r e q u i r e m e n ts  o f th i s  ar ti c l e .

Pa r t  I  G e n e ra l

Pa r t  I I  B ra n c h - c i r c u i t  l o a d  c a l c u l a t i o n s

Pa r t  I I I
Fe e d e r a n d  s e r v i c e  l o a d

c a l c u l a t i o n s

P a r t  I V
O p t i o n a l  fe e d e r a n d

s e r v i c e  c a l c u l a t i o n s

Fa r m  d w e l l i n g s
o n l y

Fa r m  d we l l i n g s
o n l y

2 2 0 . 6 1
N e u t ra l

l o a d s

P a r t  V I
H e a l t h  c a re

fa c i l i t i e s

P a r t  V I I
M a r i n a s ,  b o a t ya rd s ,

f l o a t i n g  b u i l d i n g s ,
a n d  c o m m e r c i a l

a n d  n o n c o m m e r c i a l
d o c ki n g  fa c i l i t i e s

P a r t  V  Fa r m  l o a d  c a l c u l a t i o n s

Δ I n fo r m ati o n al  N o te  Fi gure  2 2 0 . 1   B ran c h - C i rc ui t,  Fe e d e r,  an d
S e r vi c e  L o ad  C al c u l ati o n  M e th o d s .
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ART I C L E  2 2 0  — B RAN C H -C I RC U I T,  F E E D E R,  AN D  S E RVI C E  L O AD  C AL C U L AT I O N S 2 2 0 . 1 4

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –9 3

2 2 0 . 5  C al c u l ati o n s .

( A)  Vo l tage s .  U n l e s s  o th e r  vo l tag e s  ar e  specifed,  fo r  p u r p o s e s
o f c a l c u l ati n g  b r an c h -c i r c u i t an d  fe e d e r  l o ad s ,  n o m i n al  s ys te m

vo l tag e s  o f 1 2 0 ,  1 2 0 / 2 4 0 ,  2 0 8 Y/ 1 2 0 ,  2 4 0 ,  3 4 7 ,  4 8 0 Y/ 2 7 7 ,  4 8 0 ,
6 0 0 Y/ 3 4 7 ,  an d  6 0 0  vo l ts  s h al l  b e  u s e d .

( B )  Frac ti o n s  o f an  Am p e re .  C al c u l a ti o n s  s h al l  b e  p e r m i tte d  to
b e  r o u n d e d  to  th e  n e ar e s t wh o l e  a m p e r e ,  wi th  d e c i m al  fr a c ‐
ti o n s  s m al l e r  th a n  0 . 5  d r o p p e d .

N ( C )  Fl o o r Are a.  T h e  foor  a r e a fo r  e a c h  foor  s h a l l  b e  c al c u l a‐
te d  fr o m  th e  o u ts i d e  d i m e n s i o n s  o f th e  b u i l d i n g ,  d we l l i n g  u n i t,

o r  o th e r  ar e a  i n vo l ve d .  F o r  d we l l i n g  u n i ts ,  th e  c a l c u l ate d  foor
ar e a s h al l  n o t i n c l u d e  o p e n  p o r c h e s  o r  unfnished  ar e a s  n o t

a d a p tab l e  fo r  fu tu r e  u s e  as  a h ab i tab l e  r o o m  o r  o c c u p i ab l e
s p ac e .

P ar t I I . B ran c h - C i rc u i t L o ad  C al c u l ati o n s

Δ 2 2 0 . 1 0  G e n e ral .  B r an c h -c i r c u i t l o a d s  s h a l l  b e  c al c u l ate d  i n
a c c o r d an c e  wi th  th e  fo l l o wi n g s e c ti o n s :

( 1 ) 2 2 0 . 1 4  fo r  o th e r  l o ad s  — al l  o c c u p an c i e s
( 2 ) 2 2 0 . 1 6  fo r  a d d i ti o n s  to  e x i s ti n g  i n s ta l l ati o n s

( 3 ) 2 2 0 . 4 1  fo r  d we l l i n g  u n i ts
( 4 ) 2 2 0 . 4 2  fo r  l i g h ti n g l o a d s  fo r  n o n -d we l l i n g o c c u p a n c i e s

( 5 ) 2 2 0 . 4 4  fo r  h o te l  an d  m o te l  o c c u p an c i e s
•
N 2 2 0 . 1 1  M ax i m u m  L o ad .  T h e  to tal  l o ad  o n  a b r an c h  c i r c u i t

s h a l l  n o t e x c e e d  th e  r ati n g  o f th e  b r an c h  c i r c u i t n o r  th e  m ax i ‐
m u m  l o ad s  specifed  i n  2 2 0 . 1 1 ( A)  th r o u g h  ( C )  u n d e r  th e

c o n d i ti o n s  specifed  th e r e i n .

N ( A)  M o to r- O p e rate d  an d  C o m b i n ati o n  L o ad s .  Wh e r e  a  c i r c u i t
s u p p l i e s  o n l y m o to r-o p e r ate d  l o ad s ,  th e  c o n d u c to r  s i z i n g

r e q u i r e m e n t specifed  i n  4 3 0 . 2 2  s h a l l  ap p l y.  Wh e r e  a c i r c u i t
s u p p l i e s  o n l y a i r-c o n d i ti o n i n g  e q u i p m e n t,  r e fr i ge r a ti n g e q u i p ‐

Δ Tab l e  2 2 0 . 3  Specifc-Purpose  C al c u l ati o n  Re fe re n c e s

C al c ul ati o n Ar ti c l e
S e c ti o n  ( o r

P ar t)

Ai r- c o n d i ti o n i n g  an d  r e fr i g e r a ti n g  
e q u i p m e n t,  b r a n c h - c i r c u i t 
c o n d u c to r  s i z i n g

4 4 0 P a r t I V

C a p a c i to r s 4 6 0 4 6 0 . 8
F i x e d  e l e c tr i c  h e a ti n g  e q u i p m e n t fo r  

p i p e l i n e s  an d  ve s s e l s ,  b ra n c h -c i r c u i t 
s i z i n g

4 2 7 4 2 7 . 4

F i x e d  e l e c tr i c  s p a c e -h e a ti n g  
e q u i p m e n t,  b r a n c h - c i r c u i t s i z i n g

4 2 4 4 2 4 . 3

F i x e d  o u td o o r  e l e c tr i c  d e i c i n g  a n d  
s n o w- m e l ti n g e q u i p m e n t,  b r a n c h -
c i r c u i t s i z i n g

4 2 6 4 2 6 . 4

F i x e d  r e s i s ta n c e  a n d  e l e c tr o d e  
i n d u s tr i a l  p r o c e s s  h e a ti n g  e q u i p m e n t

4 2 5 4 2 5 . 4

M o to r s ,  fe e d e r d e m a n d  fa c to r 4 3 0 4 3 0 . 2 6
M o to r s ,  m u l ti m o to r  a n d  c o m b i n ati o n -

l o a d  e q u i p m e n t
4 3 0 4 3 0 . 2 5

M o to r s ,  s e ve r a l  m o to r s  o r  a  m o to r ( s )  
a n d  o th e r  l o ad ( s )

4 3 0 4 3 0 . 2 4

O ve r  1 0 0 0 - vo l t ac  a n d  1 5 0 0 - vo l t d c  
b r a n c h -c i r c u i t c a l c u l ati o n s

2 3 5 2 3 5 . 1 9

O ve r  1 0 0 0 - vo l t fe e d e r  c a l c u l a ti o n s 2 1 5 2 1 5 . 2 ( B )
P h a s e  c o n ve r te rs ,  c o n d u c to r s 4 5 5 4 5 5 . 6
S to r ag e -typ e  wate r  h e a te r s 4 2 2 4 2 2 . 1 1

m e n t,  o r  b o th ,  th e  r e q u i r e m e n ts  o f 4 4 0 . 6  s h a l l  a p p l y.  F o r
c i r c u i ts  s u p p l yi n g l o ad s  c o n s i s ti n g o f m o to r-o p e r ate d  u ti l i z a ti o n
e q u i p m e n t th a t i s  fas te n e d  i n  p l a c e  a n d  h as  a m o to r  l ar g e r
th a n  1 ∕8  h p  i n  c o m b i n ati o n  wi th  o th e r  l o ad s ,  th e  to ta l  c al c u l ate d

l o ad  s h a l l  b e  b as e d  o n  1 2 5  p e r c e n t o f th e  l ar g e s t m o to r  l o ad
p l u s  th e  s u m  o f th e  o th e r  l o a d s  i n  ac c o r d a n c e  wi th  4 3 0 . 2 4 .

N ( B )  I n d u c ti ve  an d  L E D  L i gh ti n g L o ad s .  F o r  c i r c u i ts  s u p p l yi n g
l i g h ti n g u n i ts  th at h ave  b a l l a s ts ,  tr a n s fo r m e r s ,  au to tr an s fo r m ‐

e r s ,  o r  L E D  d r i ve r s ,  th e  c al c u l a te d  l o ad  s h a l l  b e  b as e d  o n  th e
to tal  a m p e r e  r ati n g s  o f s u c h  u n i ts  an d  n o t o n  th e  to tal  watts  o f

th e  l a m p s .

N ( C )  E l e c tri c  C o o k i n g Ap p l i an c e s .  Ap p l yi n g  d e m an d  fac to r s  fo r
r an g e s ,  wal l -m o u n te d  o ve n s ,  c o u n te r-m o u n te d  c o o ki n g u n i ts ,
an d  o th e r  h o u s e h o l d  c o o ki n g ap p l i an c e  l o ad s  i n  e x c e s s  o f 1 3 ∕4

kW s h a l l  b e  p e r m i tte d  i n  a c c o r d a n c e  wi th  Tab l e  2 2 0 . 5 5 ,  i n c l u d ‐
i n g  N o te s  4 ,  5 ,  an d  6 .

2 2 0 . 1 4  O th e r L o ad s  — Al l  O c c u p an c i e s .  B r an c h -c i r c u i t l o ad
c a l c u l ati o n s  s h a l l  i n c l u d e  c a l c u l ati o n  o f a  m i n i m u m  l o ad  o n

e a c h  o u tl e t as  c al c u l a te d  i n  2 2 0 . 1 4 ( A)  th r o u gh  ( K)  an d  th e n
s u m m e d  to  e s ta b l i s h  th e  l o a d  o n  th e  b r an c h  c i r c u i t.

I n  al l  o c c u p an c i e s ,  th e  m i n i m u m  l o ad  fo r  e a c h  o u tl e t fo r
g e n e r al -u s e  r e c e p tac l e s  an d  o u tl e ts  n o t u s e d  fo r  g e n e r al  i l l u m i ‐
n a ti o n  s h al l  n o t b e  l e s s  th an  th a t c al c u l ate d  i n  2 2 0 . 1 4 ( A)

th r o u g h  ( K) ,  wi th  th e  l o ad s  s h o wn  b e i n g  b a s e d  o n  n o m i n al
b r a n c h -c i r c u i t vo l ta ge s .

Exception: The loads of outlets serving switchboards and switching
frames in telephone exchanges shall be waived from the calculations.

( A)  Specifc  Ap p l i an c e s  o r L o ad s .  An  o u tl e t fo r  a specifc
ap p l i an c e  o r  o th e r  l o ad  n o t c o ve r e d  i n  2 2 0 . 1 4 ( B )  th r o u gh  ( K)

s h a l l  b e  c al c u l a te d  b as e d  o n  th e  am p e r e  r a ti n g o f th e  a p p l i a n c e
o r  l o a d  s e r ve d .

( B )  E l e c tri c  D r ye rs  an d  E l e c tri c  C o o k i n g Ap p l i an c e s  i n  D we l l ‐
i n gs  an d  H o u s e h o l d  C o o ki n g Ap p l i an c e s  U s e d  i n  I n s tr uc ti o n al

P ro gram s .  L o ad  c a l c u l ati o n s  s h al l  b e  p e r m i tte d  as  specifed  i n
2 2 0 . 5 4  fo r  e l e c tr i c  d r ye r s  an d  i n  2 2 0 . 5 5  fo r  e l e c tr i c  r a n ge s  an d

o th e r  c o o ki n g  ap p l i an c e s .

( C )  M o to r O u tl e ts .  T h e  c o n d u c to r  s i z i n g  r e q u i r e m e n ts  s p e c i ‐
fed  i n  4 3 0 . 2 2 ,  4 3 0 . 2 4 ,  a n d  4 4 0 . 6  s h al l  b e  u s e d  to  d e te r m i n e  th e

l o ad s  fo r  m o to r  o u tl e ts .

( D )  L u m i n ai re s .  An  o u tl e t s u p p l yi n g a l u m i n ai r e ( s )  s h al l  b e
c a l c u l ate d  b a s e d  o n  th e  m a x i m u m  vo l t- am p e r e  r ati n g  o f th e
e q u i p m e n t an d  l am p s  fo r  wh i c h  th e  l u m i n ai r e ( s )  i s  r a te d .

( E )  H e avy- D u ty L am p h o l d e rs .  O u tl e ts  fo r  h e avy- d u ty l am p ‐
h o l d e r s  s h al l  b e  c al c u l a te d  at a  m i n i m u m  o f 6 0 0  vo l t-a m p e r e s .

( F)  S i gn  an d  O u tl i n e  L i gh ti n g.  S i g n  an d  o u tl i n e  l i g h ti n g
o u tl e ts  s h al l  b e  c al c u l a te d  at a  m i n i m u m  o f 1 2 0 0  vo l t-am p e r e s
fo r  e ac h  r e q u i r e d  b r a n c h  c i r c u i t specifed  i n  6 0 0 . 5 ( A) .

( G )  S h o w Wi n d o ws .  S h o w wi n d o ws  s h al l  b e  c al c u l ate d  i n
ac c o r d an c e  wi th  e i th e r  o f th e  fo l l o wi n g:

( 1 ) T h e  u n i t l o ad  p e r  o u tl e t a s  r e q u i r e d  i n  o th e r  p r o vi s i o n s
o f th i s  s e c ti o n

( 2 ) At 2 0 0  vo l t-am p e r e s  p e r  l i n e ar  3 0 0  m m  ( 1  ft)  o f s h o w
wi n d o w

( H )  Fi x e d  M u l ti o u tl e t As s e m b l i e s .  F i x e d  m u l ti o u tl e t a s s e m ‐
b l i e s  u s e d  i n  o th e r  th an  d we l l i n g  u n i ts  o r  th e  gu e s t r o o m s  o r
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ART I C L E  2 2 0  — B RAN C H -C I RC U I T,  F E E D E R,  AN D  S E RVI C E  L O AD  C AL C U L AT I O N S2 2 0 . 1 4

7 0 –9 4 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

gu e s t s u i te s  o f h o te l s  o r  m o te l s  s h al l  b e  c a l c u l ate d  i n  a c c o r d ‐
an c e  wi th  th e  fo l l o wi n g:

( 1 ) Wh e r e  ap p l i an c e s  ar e  u n l i ke l y to  b e  u s e d  s i m u l tan e o u s l y,
e ac h  1 . 5  m  ( 5  ft)  o r  fr ac ti o n  th e r e o f o f e a c h  s e p ar a te  an d

c o n ti n u o u s  l e n gth  s h al l  b e  c o n s i d e r e d  as  o n e  o u tl e t o f
n o t l e s s  th an  1 8 0  vo l t-a m p e r e s .

( 2 ) Wh e r e  a p p l i a n c e s  a r e  l i ke l y to  b e  u s e d  s i m u l tan e o u s l y,
e a c h  3 0 0  m m  ( 1  ft)  o r  fr ac ti o n  th e r e o f s h al l  b e  c o n s i d ‐

e r e d  as  an  o u tl e t o f n o t l e s s  th a n  1 8 0  vo l t-am p e r e s .

F o r  th e  p u r p o s e s  o f th i s  s e c ti o n ,  th e  c al c u l a ti o n  s h al l  b e
p e r m i tte d  to  b e  b as e d  o n  th e  p o r ti o n  th at c o n tai n s  r e c e p tac l e s .

Δ ( I )  Re c e p tac l e  O u tl e ts .  E x c e p t a s  c o ve r e d  i n  2 2 0 . 4 1  an d
2 2 0 . 1 4 ( J ) ,  r e c e p tac l e  o u tl e ts  s h al l  b e  c al c u l a te d  a t n o t l e s s  th a n
1 8 0  vo l t-am p e r e s  fo r  e ac h  s i n gl e  o r  fo r  e a c h  m u l ti p l e  r e c e p ta‐
c l e  o n  o n e  yo ke .  A s i n g l e  p i e c e  o f e q u i p m e n t c o n s i s ti n g o f a
m u l ti p l e  r e c e p ta c l e  c o m p r i s e d  o f fo u r  o r  m o r e  r e c e p ta c l e s
s h a l l  b e  c al c u l a te d  at n o t l e s s  th an  9 0  vo l t- am p e r e s  p e r  r e c e p ta‐
c l e .  T h i s  p r o vi s i o n  s h al l  n o t b e  ap p l i c ab l e  to  th e  r e c e p tac l e
o u tl e ts  specifed  i n  2 1 0 . 1 1 ( C ) ( 1 )  a n d  ( C ) ( 2 ) .

N ( J )  Re c e p tac l e  O u tl e ts  i n  Offce  B u i l d i n gs .  I n  offce  b u i l d i n g s ,
th e  r e c e p tac l e  l o ad s  s h al l  b e  c al c u l a te d  to  b e  th e  l ar g e r  o f th e
fo l l o wi n g :

( 1 ) T h e  c al c u l a te d  l o ad  fr o m  2 2 0 . 1 4 ( I )
( 2 ) 1 1  vo l t-am p e r e s / m 2  ( 1  vo l t-a m p e r e / ft2 )

( K)  O th e r O utl e ts .  O th e r  o u tl e ts  n o t c o ve r e d  i n  2 2 0 . 1 4 ( A)
th r o u g h  ( J )  s h al l  b e  c al c u l ate d  b a s e d  o n  1 8 0  vo l t- am p e r e s  p e r

o u tl e t.

2 2 0 . 1 6  L o ad s  fo r Ad d i ti o n s  to  E x i s ti n g I n s tal l ati o n s .

( A)  D we l l i n g U n i ts .  L o ad s  a d d e d  to  an  e x i s ti n g  d we l l i n g
u n i t( s )  s h al l  c o m p l y wi th  th e  fo l l o wi n g  as  ap p l i c ab l e :

( 1 ) L o ad s  fo r  s tr u c tu r al  ad d i ti o n s  to  a n  e x i s ti n g d we l l i n g  u n i t
o r  fo r  a p r e vi o u s l y u n wi r e d  p o r ti o n  o f an  e x i s ti n g d we l l ‐

i n g u n i t s h a l l  b e  c al c u l ate d  i n  a c c o r d an c e  wi th  2 2 0 . 1 4 .
( 2 ) L o ad s  fo r  n e w c i r c u i ts  o r  e x te n d e d  c i r c u i ts  i n  p r e vi o u s l y

wi r e d  d we l l i n g  u n i ts  s h a l l  b e  c al c u l ate d  i n  ac c o r d a n c e
wi th  2 2 0 . 1 4 .

( B )  O th e r T h an  D we l l i n g U n i ts .  L o ad s  fo r  n e w c i r c u i ts  o r
e x te n d e d  c i r c u i ts  i n  o th e r  th a n  d we l l i n g  u n i ts  s h al l  b e  c a l c u l a‐

te d  i n  ac c o r d an c e  wi th  e i th e r  2 2 0 . 4 2  o r  2 2 0 . 1 4 ,  a s  a p p l i c ab l e .
•

P ar t I I I . Fe e d e r an d  S e r vi c e  L o ad  C al c ul ati o n s

Δ 2 2 0 . 4 0  G e n e ral .  T h e  c a l c u l ate d  l o ad  o f a  fe e d e r  o r  s e r vi c e
s h a l l  n o t b e  l e s s  th a n  th e  s u m  o f th e  l o ad s  o n  th e  b r a n c h

c i r c u i ts  s u p p l i e d ,  as  d e te r m i n e d  b y P ar t I I  o f th i s  ar ti c l e ,  afte r
an y ap p l i c ab l e  d e m an d  fa c to r s  p e r m i tte d  o r  r e q u i r e d  b y

P ar t I I I ,  I V,  V,  VI ,  o r  VI I  h a ve  b e e n  ap p l i e d .

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  I n fo r m a ti ve  An n e x  D ,  E x a m p l e s
D 1 ( a )  th r o u g h  D 1 0 ,  fo r  e x a m p l e s  o f fe e d e r  a n d  s e r vi c e  l o a d
c a l c u l a ti o n s .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  2 2 0 . 1 1 ( B )  fo r  th e  m ax i m u m  l o a d
i n  a m p e r e s  p e r m i tte d  fo r  l i g h ti n g  u n i ts  o p e r a ti n g  a t l e s s  th an
1 0 0  p e r c e n t p o we r  fa c to r.

Δ 2 2 0 . 4 1  D we l l i n g U n i ts ,  M i n i m u m  U n i t L o ad .  I n  o n e -fa m i l y,
two -fam i l y,  a n d  m u l ti fam i l y d we l l i n gs ,  th e  m i n i m u m  u n i t l o ad

s h a l l  b e  n o t l e s s  th an  3 3  vo l t-a m p e r e s / m 2  ( 3  vo l t-am p e r e s / ft2 ) .

U n i t l o ad s  i n c l u d e  th e  fo l l o wi n g  l i gh ti n g  an d  r e c e p tac l e
o u tl e ts ,  an d  n o  ad d i ti o n a l  l o ad  c a l c u l ati o n s  s h a l l  b e  r e q u i r e d :

( 1 ) Al l  g e n e r al - u s e  r e c e p ta c l e  o u tl e ts  o f 2 0 -a m p e r e  r ati n g  o r
l e s s ,  i n c l u d i n g r e c e p ta c l e s  c o n n e c te d  to  th e  c i r c u i ts  s p e c i ‐
fed  i n  2 1 0 . 1 1 ( C ) ( 3 )  a n d  ( C ) ( 4 )

( 2 ) T h e  r e c e p tac l e  o u tl e ts  specifed  i n  2 1 0 . 5 2 ( E )  an d  ( G)
( 3 ) T h e  l i gh ti n g  o u tl e ts  specifed  i n  2 1 0 . 7 0

T h e  m i n i m u m  l i g h ti n g l o a d  s h al l  b e  d e te r m i n e d  u s i n g  th e
m i n i m u m  u n i t l o a d  a n d  th e  foor  ar e a a s  d e te r m i n e d  i n

2 2 0 . 5 ( C )  fo r  d we l l i n g  o c c u p a n c i e s .  M o to r s  r a te d  l e s s  th a n  1 ∕8  h p
an d  c o n n e c te d  to  a l i g h ti n g  c i r c u i t s h a l l  b e  c o n s i d e r e d  p ar t o f
th e  m i n i m u m  l i g h ti n g l o a d .

2 2 0 . 4 2  L i gh ti n g L o ad  fo r N o n - D we l l i n g O c c u p an c i e s .

( A)  G e n e ral .  A u n i t l o a d  o f n o t l e s s  th an  th a t specifed  i n
Tab l e  2 2 0 . 4 2 ( A)  fo r  n o n - d we l l i n g  o c c u p an c i e s  a n d  th e  foor

ar e a d e te r m i n e d  i n  2 2 0 . 5 ( C )  s h a l l  b e  u s e d  to  c al c u l a te  th e
m i n i m u m  l i g h ti n g  l o a d .  M o to r s  r a te d  l e s s  th an  1 ∕8  H P  an d

c o n n e c te d  to  a l i gh ti n g  c i r c u i t s h a l l  b e  c o n s i d e r e d  g e n e r al
l i g h ti n g  l o ad .

I n fo r m a ti o n a l  N o te :  T h e  u n i t va l u e s  o f Ta b l e  2 2 0 . 4 2 ( A)  a r e
b a s e d  o n  m i n i m u m  l o a d  c o n d i ti o n s  a n d  8 0  p e r c e n t p o we r  fa c to r
an d  m i g h t n o t p r o vi d e  suffcient c a p a c i ty fo r  th e  i n s tal l a ti o n
c o n te m p l a te d .

( B )  E n e rgy C o d e .  Wh e r e  th e  b u i l d i n g  i s  d e s i g n e d  an d
c o n s tr u c te d  to  c o m p l y wi th  a n  e n e r g y c o d e  a d o p te d  b y th e
l o c a l  a u th o r i ty,  th e  l i gh ti n g  l o a d  s h al l  b e  p e r m i tte d  to  b e  c a l c u ‐

l ate d  u s i n g  th e  u n i t val u e s  specifed  i n  th e  e n e r g y c o d e  wh e r e
th e  fo l l o wi n g c o n d i ti o n s  ar e  m e t:

( 1 ) A p o we r  m o n i to r i n g  s ys te m  i s  i n s ta l l e d  th at wi l l  p r o vi d e
c o n ti n u o u s  i n fo r m ati o n  r e g ar d i n g  th e  to ta l  g e n e r al  l i g h t‐
i n g  l o ad  o f th e  b u i l d i n g.

( 2 ) T h e  p o we r  m o n i to r i n g  s ys te m  wi l l  b e  s e t wi th  al a r m
val u e s  to  a l e r t th e  b u i l d i n g o wn e r  o r  m an ag e r  i f th e  l i g h t‐
i n g l o ad  e x c e e d s  th e  va l u e s  s e t b y th e  e n e r gy c o d e .  Au to ‐

m a ti c  m e an s  to  take  a c ti o n  to  r e d u c e  th e  c o n n e c te d  l o ad
s h a l l  b e  p e r m i tte d .

( 3 ) T h e  d e m a n d  fac to r s  specifed  i n  2 2 0 . 4 5  a r e  n o t ap p l i e d  to
th e  g e n e r al  l i g h ti n g l o a d .

( 4 ) T h e  c o n ti n u o u s  l o a d  m u l ti p l i e r  o f 1 2 5  p e r c e n t s h a l l  b e
a p p l i e d .

Δ 2 2 0 . 4 3  Offce  B u i l d i n gs .  I n  offce  b u i l d i n g s ,  th e  r e c e p tac l e
l o ad s  s h al l  b e  c a l c u l ate d  to  b e  th e  l a r ge r  o f th e  fo l l o wi n g :

( 1 ) T h e  c a l c u l ate d  l o ad  fr o m  2 2 0 . 1 4 ( I )  afte r  Tab l e  2 2 0 . 4 7
d e m an d  fac to r s  h ave  b e e n  a p p l i e d

( 2 ) 1 1  vo l t-am p e r e s / m 2  o r  1  vo l t-am p e r e / ft2

Δ 2 2 0 . 4 4  H o te l  an d  M o te l  O c c u p an c i e s .  I n  g u e s t r o o m s  o r  g u e s t
s u i te s  o f h o te l s  a n d  m o te l s ,  th e  fo l l o wi n g l i g h ti n g  an d  r e c e p ta‐

c l e  o u tl e ts  a r e  i n c l u d e d  i n  th e  m i n i m u m  u n i t l o ad  i n  Tab l e
2 2 0 . 4 2 ( A) ,  an d  n o  ad d i ti o n al  l o a d  c al c u l a ti o n s  s h a l l  b e

r e q u i r e d  fo r  s u c h  o u tl e ts :

( 1 ) Al l  g e n e r al - u s e  r e c e p ta c l e  o u tl e ts  o f 2 0 -a m p e r e  r ati n g  o r
l e s s ,  i n c l u d i n g  r e c e p tac l e s  c o n n e c te d  to  th e  c i r c u i ts  i n

2 1 0 . 1 1 ( C ) ( 3 )  an d  ( C ) ( 4 )
( 2 ) T h e  r e c e p tac l e  o u tl e ts  specifed  i n  2 1 0 . 5 2 ( E ) ( 3 )

( 3 ) T h e  l i g h ti n g o u tl e ts  specifed  i n  2 1 0 . 7 0
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ART I C L E  2 2 0  — B RAN C H -C I RC U I T,  F E E D E R,  AN D  S E RVI C E  L O AD  C AL C U L AT I O N S 2 2 0 . 5 0

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –9 5

2 2 0 . 4 5  G e n e ral  L i gh ti n g.  T h e  d e m an d  fa c to r s  specifed  i n
Ta b l e  2 2 0 . 4 5  s h al l  ap p l y to  th at p o r ti o n  o f th e  to ta l  b r a n c h -

c i r c u i t l o ad  c al c u l ate d  fo r  ge n e r a l  i l l u m i n a ti o n .  T h e y s h a l l  n o t
b e  a p p l i e d  i n  d e te r m i n i n g  th e  n u m b e r  o f b r a n c h  c i r c u i ts  fo r
ge n e r a l  i l l u m i n ati o n .

2 2 0 . 4 6  S h o w- Wi n d o w an d  Trac k  L i gh ti n g.

( A)  S h o w Wi n d o ws .  F o r  s h o w-wi n d o w l i gh ti n g ,  a  l o ad  o f n o t
l e s s  th a n  6 6 0  vo l t-a m p e r e s / l i n e ar  m e te r  o r  2 0 0  vo l t- am p e r e s /

Δ Tab l e  2 2 0 . 4 2 ( A)  G e n e ral  L i gh ti n g L o ad s  b y N o n - D we l l i n g
O c c u p an c y

Typ e  o f O c c up an c y

U n i t L o ad

Vo l t- am p e re s /

m 2

Vo l t- am p e re s /

ft2

Au to m o ti ve  fa c i l i ty 1 6 1 . 5
C o n ve n ti o n  c e n te r 1 5 1 . 4
C o u r th o u s e 1 5 1 . 4

D o r m i to r y 1 6 1 . 5
E x e r c i s e  c e n te r 1 5 1 . 4
F i r e  s ta ti o n 1 4 1 . 3
Gym n a s i u m 1 1 8 1 . 7

H e a l th  c a r e  c l i n i c 1 7 1 . 6
H o s p i ta l 1 7 1 . 6
H o te l  o r  m o te l ,  o r  

a p a r tm e n t h o u s e  wi th o u t 
p r o vi s i o n s  fo r  c o o ki n g  b y 
te n a n ts 2

1 8 1 . 7

L i b r a r y 1 6 1 . 5
M an u fa c tu r i n g  fac i l i ty3 2 4 2 . 2
M o ti o n  p i c tu r e  th e a te r 1 7 1 . 6
M u s e u m 1 7 1 . 6
Offce4 1 4 1 . 3
P ar k i n g  g a r a g e 5 3 0 . 3
P e n i te n ti ar y 1 3 1 . 2
P e r fo r m i n g  a r ts  th e ate r 1 6 1 . 5
P o l i c e  s ta ti o n 1 4 1 . 3
P o s t offce 1 7 1 . 6
Re l i g i o u s  fa c i l i ty 2 4 2 . 2
Re s ta u r a n t6 1 6 1 . 5
Re ta i l 7 ,  8 2 0 1 . 9
S c h o o l / u n i ve r s i ty 1 6 1 . 5
S p o r ts  a r e n a 1 6 1 . 5
To wn  h a l l 1 5 1 . 4
Tr a n s p o r ta ti o n 1 3 1 . 2
Wa r e h o u s e 1 3 1 . 2
Wo r ks h o p 1 8 1 . 7

N o te :  T h e  1 2 5  p e r c e n t m u l ti p l i e r  fo r  a  c o n ti n u o u s  l o a d  a s  specifed  i n
2 1 0 . 2 0 ( A)  i s  i n c l u d e d ,  th e r e fo r e  n o  ad d i ti o n a l  m u l ti p l i e r  s h a l l  b e
r e q u i r e d  wh e n  u s i n g  th e  u n i t l o a d s  i n  th i s  ta b l e  fo r  c a l c u l a ti n g  th e
m i n i m u m  l i g h ti n g  l o a d  fo r  a  specifed  o c c u p a n c y.
1 Ar m o r i e s  a n d  au d i to r i u m s  a r e  c o n s i d e r e d  g ym n a s i u m -typ e
o c c u p a n c i e s .

2 L o d g e  r o o m s  a r e  s i m i l a r  to  h o te l s  an d  m o te l s .
3 I n d u s tr i a l  c o m m e r c i a l  l o ft b u i l d i n g s  a r e  c o n s i d e r e d  m a n u fac tu r i n g -

typ e  o c c u p a n c i e s .
4 B a n ks  a r e  offce-type  o c c u p an c i e s .
5 C o m m e r c i al  ( s to r ag e )  g a r ag e s  a r e  c o n s i d e r e d  p a r ki n g  g ar a g e

o c c u p a n c i e s .
6 C l u b s  a r e  c o n s i d e r e d  r e s ta u r a n t o c c u p a n c i e s .

7 B a r b e r  s h o p s  a n d  b e a u ty p a r l o r s  a r e  c o n s i d e r e d  r e ta i l  o c c u p an c i e s .
8 S to r e s  a r e  c o n s i d e r e d  r e ta i l  o c c u p an c i e s .

l i n e a r  fo o t s h a l l  b e  i n c l u d e d  fo r  a  s h o w wi n d o w,  m e as u r e d  h o r i ‐
z o n tal l y a l o n g i ts  b as e .

I n fo r m a ti o n a l  N o te :  S e e  2 2 0 . 1 4 ( G )  fo r  b r an c h  c i r c u i ts  s u p p l yi n g
s h o w wi n d o ws .

( B )  Trac k  L i gh ti n g.  F o r  tr a c k l i gh ti n g  i n  o th e r  th an  d we l l i n g
u n i ts  o r  gu e s t r o o m s  o r  gu e s t s u i te s  o f h o te l s  o r  m o te l s ,  a n
ad d i ti o n al  l o a d  o f 1 5 0  vo l t- am p e r e s  s h a l l  b e  i n c l u d e d  fo r  e ve r y

6 0 0  m m  ( 2  ft)  o f l i g h ti n g  tr ac k o r  fr a c ti o n  th e r e o f.  Wh e r e
m u l ti c i r c u i t tr a c k i s  i n s tal l e d ,  th e  l o a d  s h al l  b e  c o n s i d e r e d  to  b e
d i vi d e d  e q u a l l y b e twe e n  th e  tr a c k c i r c u i ts .

Exception: If the track lighting is supplied through a device that limits
the current to the track,  the load shall be permitted to be calculated

based on the rating of the device used to limit the current.

2 2 0 . 4 7  Re c e p tac l e  L o ad s  — O th e r T h an  D we l l i n g U n i ts .
Re c e p ta c l e  l o ad s  c al c u l a te d  i n  ac c o r d an c e  wi th  2 2 0 . 1 4 ( H )  an d

( I )  s h al l  b e  p e r m i tte d  to  b e  m a d e  s u b j e c t to  th e  d e m an d
fa c to r s  g i ve n  i n  Tab l e  2 2 0 . 4 5  o r  Tab l e  2 2 0 . 4 7 .

Δ 2 2 0 . 5 0  M o to rs  an d  Ai r- C o n d i ti o n i n g E q u i p m e n t.

N ( A)  M o to rs .  T h e  c o n d u c to r  s i z i n g  r e q u i r e m e n ts  specifed  i n
4 3 0 . 2 4  an d  4 3 0 . 2 5  a n d  th e  fe e d e r  d e m a n d  fac to r  c al c u l a ti o n

m e th o d  specifed  i n  4 3 0 . 2 6  s h al l  b e  u s e d  to  d e te r m i n e  m o to r
l o ad s .

N ( B )  Ai r- C o n d i ti o n i n g E q u i p m e n t.  T h e  c o n d u c to r  s i z i n g
r e q u i r e m e n ts  specifed  i n  P a r t I V o f Ar ti c l e  4 4 0  s h al l  b e  u s e d  to
d e te r m i n e  a i r-c o n d i ti o n i n g l o a d s  fo r  h e r m e ti c  r e fr i g e r an t

m o to r-c o m p r e s s o r s .

Tab l e  2 2 0 . 4 5  L i gh ti n g L o ad  D e m an d  Fac to rs

Typ e  o f O c c up an c y

P o r ti o n  o f L i gh ti n g L o ad  to
Wh i c h  D e m an d  Fac to r Ap p l i e s

( Vo l t- Am p e re s )
D e m an d

Fac to r ( % )

D we l l i n g  u n i ts F i r s t 3 0 0 0  a t 1 0 0
F r o m  3 0 0 1  to  1 2 0 , 0 0 0  at 3 5
Re m a i n d e r  o ve r  1 2 0 , 0 0 0  a t 2 5

H o te l s  a n d  m o te l s ,  
i n c l u d i n g  a p a r tm e n t 
h o u s e s  wi th o u t 
p r o vi s i o n  fo r  
c o o ki n g  b y te n a n ts *

F i r s t 2 0 , 0 0 0  o r  l e s s  a t 6 0
F r o m  2 0 , 0 0 1  to  1 0 0 , 0 0 0  a t 5 0
Re m a i n d e r  o ve r  1 0 0 , 0 0 0  at

3 5

War e h o u s e s  ( s to r ag e ) F i r s t 1 2 , 5 0 0  o r  l e s s  a t 1 0 0
Re m a i n d e r  o ve r  1 2 , 5 0 0  a t 5 0

Al l  o th e r s To ta l  vo l t- am p e r e s 1 0 0

* T h e  d e m a n d  fa c to r s  o f th i s  tab l e  s h a l l  n o t a p p l y to  th e  c a l c u l a te d  l o a d
o f fe e d e r s  o r  s e r vi c e s  s u p p l yi n g  a r e a s  i n  h o te l s  a n d  m o te l s  wh e r e  th e
e n ti r e  l i g h ti n g  i s  l i ke l y to  b e  u s e d  a t o n e  ti m e ,  a s  i n  b a l l r o o m s  o r  d i n i n g
r o o m s .

Tab l e  2 2 0 . 4 7  D e m an d  Fac to rs  fo r N o n - D we l l i n g Re c e p tac l e
L o ad s

P o r ti o n  o f Re c e p tac l e  L o ad to
Wh i c h  D e m an d  Fac to r Ap p l i e s

( Vo l t- Am p e re s ) D e m an d  Fac to r ( % )

F i r s t 1 0  kVA o r  l e s s  a t 1 0 0
Re m a i n d e r  o ve r  1 0  kVA a t 5 0
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ART I C L E  2 2 0  — B RAN C H -C I RC U I T,  F E E D E R,  AN D  S E RVI C E  L O AD  C AL C U L AT I O N S2 2 0 . 5 1

7 0 –9 6 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

2 2 0 . 5 1  Fi x e d  E l e c tri c  S p ac e  H e ati n g.  F i x e d  e l e c tr i c  s p a c e -
h e ati n g  l o a d s  s h a l l  b e  c a l c u l ate d  at 1 0 0  p e r c e n t o f th e  to tal
c o n n e c te d  l o ad .  H o we ve r,  i n  n o  c a s e  s h a l l  a  fe e d e r  o r  s e r vi c e
l o ad  c u r r e n t r ati n g  b e  l e s s  th an  th e  r ati n g  o f th e  l ar g e s t b r a n c h
c i r c u i t s u p p l i e d .

Exception: If reduced loading of the conductors results from units oper‐
ating on duty-cycleor intermittently,  or from all units not operating at

the same time,  the authority having jurisdiction shall be permitted to
grant permission for feeder and service conductors to have an ampacity

less than 1 00 percent if the conductors have an ampacity for the load so
determined.

2 2 0 . 5 2  S m al l - Ap p l i an c e  an d  L aun d r y L o ad s  — D we l l i n g U n i t.

( A)  S m al l - Ap p l i an c e  C i rc u i t L o ad .  I n  e ac h  d we l l i n g  u n i t,  th e
l o ad  s h a l l  b e  c al c u l ate d  a t 1 5 0 0  vo l t-am p e r e s  fo r  e ac h  2 -wi r e
s m al l -a p p l i a n c e  b r a n c h  c i r c u i t a s  c o ve r e d  b y 2 1 0 . 1 1 ( C ) ( 1 ) .
Wh e r e  th e  l o a d  i s  s u b d i vi d e d  th r o u gh  two  o r  m o r e  fe e d e r s ,  th e
c a l c u l ate d  l o ad  fo r  e a c h  s h al l  i n c l u d e  n o t l e s s  th an  1 5 0 0  vo l t-
am p e r e s  fo r  e a c h  2 -wi r e  s m al l -ap p l i an c e  b r a n c h  c i r c u i t.  T h e s e
l o ad s  s h al l  b e  p e r m i tte d  to  b e  i n c l u d e d  wi th  th e  g e n e r al  l i g h t‐
i n g  l o ad  a n d  s u b j e c te d  to  th e  d e m an d  fa c to r s  p r o vi d e d  i n  Tab l e
2 2 0 . 4 5 .

Exception: The individual branch circuit permitted by 21 0. 52(B)(1 ),
Exception No.  2,  shall be permitted to be excluded from the calculation

required by 220. 52.

( B )  L au n d r y C i rc u i t L o ad .  A l o ad  o f n o t l e s s  th an  1 5 0 0  vo l t-
am p e r e s  s h al l  b e  i n c l u d e d  fo r  e a c h  2 -wi r e  l a u n d r y b r a n c h
c i r c u i t i n s ta l l e d  a s  c o ve r e d  b y 2 1 0 . 1 1 ( C ) ( 2 ) .  T h i s  l o ad  s h al l  b e
p e r m i tte d  to  b e  i n c l u d e d  wi th  th e  ge n e r a l  l i g h ti n g  l o a d  an d
s h a l l  b e  s u b j e c te d  to  th e  d e m an d  fac to r s  p r o vi d e d  i n  Tab l e
2 2 0 . 4 5 .

2 2 0 . 5 3  Ap p l i an c e  L o ad  — D we l l i n g U n i t( s ) .  Ap p l yi n g a
d e m an d  fa c to r  o f 7 5  p e r c e n t to  th e  n am e p l ate  r a ti n g l o ad  o f
fo u r  o r  m o r e  ap p l i an c e s  r ate d  1 ∕4  h p  o r  g r e ate r,  o r  5 0 0  wa tts  o r
g r e ate r,  th at ar e  fas te n e d  i n  p l a c e ,  an d  th a t a r e  s e r ve d  b y th e
s a m e  fe e d e r  o r  s e r vi c e  i n  a o n e -fam i l y,  two -fam i l y,  o r  m u l ti fam ‐

i l y d we l l i n g  s h a l l  b e  p e r m i tte d .  T h i s  d e m an d  fa c to r  s h a l l  n o t
a p p l y to  th e  fo l l o wi n g:

( 1 ) H o u s e h o l d  e l e c tr i c  c o o ki n g e q u i p m e n t th at i s  fa s te n e d  i n
p l a c e

( 2 ) C l o th e s  d r ye r s
( 3 ) S p ac e  h e ati n g  e q u i p m e n t
( 4 ) Ai r- c o n d i ti o n i n g  e q u i p m e n t
( 5 ) E l e c tr i c  ve h i c l e  s u p p l y e q u i p m e n t ( E VS E )

2 2 0 . 5 4  E l e c tri c  C l o th e s  D r ye rs  — D we l l i n g U n i t( s ) .  T h e  l o ad
fo r  h o u s e h o l d  e l e c tr i c  c l o th e s  d r ye r s  i n  a  d we l l i n g  u n i t( s )  s h a l l

b e  e i th e r  5 0 0 0  watts  ( vo l t-am p e re s )  o r  th e  n am e p l ate  r ati n g ,
wh i c h e ve r  i s  l ar g e r,  fo r  e ac h  d r ye r  s e r ve d .  T h e  u s e  o f th e

d e m an d  fa c to r s  i n  Tab l e  2 2 0 . 5 4  s h a l l  b e  p e r m i tte d .  Wh e r e  two
o r  m o r e  s i n g l e -p h as e  d r ye r s  ar e  s u p p l i e d  b y a  3 -p h as e ,  4 -wi r e

fe e d e r  o r  s e r vi c e ,  th e  to ta l  l o ad  s h al l  b e  c al c u l a te d  o n  th e  b a s i s
o f twi c e  th e  m ax i m u m  n u m b e r c o n n e c te d  b e twe e n  an y two
p h as e s .  Ki l o vo l t-am p e r e s  ( kVA)  s h a l l  b e  c o n s i d e r e d  e q u i val e n t

to  ki l o wa tts  ( kW)  fo r  l o ad s  c al c u l ate d  i n  th i s  s e c ti o n .

Δ 2 2 0 . 5 5  E l e c tri c  C o o k i n g Ap p l i an c e s  i n  D we l l i n g U n i ts  an d
H o u s e h o l d  C o o ki n g Ap p l i an c e s  U s e d  i n  I n s tr u c ti o n al
P ro gram s .  T h e  l o a d  fo r  h o u s e h o l d  e l e c tr i c  r a n ge s ,  wal l -

m o u n te d  o ve n s ,  c o u n te r-m o u n te d  c o o ki n g  u n i ts ,  a n d  o th e r
h o u s e h o l d  c o o ki n g  ap p l i an c e s  i n d i vi d u al l y r ate d  i n  e x c e s s  o f
1 3 ∕4  kW s h a l l  b e  p e r m i tte d  to  b e  c a l c u l ate d  i n  ac c o r d an c e  wi th

Tab l e  2 2 0 . 5 5 .  Ki l o vo l t-am p e r e s  ( kVA)  s h a l l  b e  c o n s i d e r e d
e q u i val e n t to  ki l o wa tts  ( kW)  fo r  l o ad s  c al c u l a te d  u n d e r  th i s
s e c ti o n .

Wh e r e  two  o r  m o r e  s i n g l e -p h as e  r an g e s  a r e  s u p p l i e d  b y a
3 -p h as e ,  4 -wi r e  fe e d e r  o r  s e r vi c e ,  th e  to ta l  l o ad  s h a l l  b e  c a l c u l a‐

te d  o n  th e  b a s i s  o f twi c e  th e  m ax i m u m  n u m b e r  c o n n e c te d
b e twe e n  an y two  p h as e s .

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  I n fo r m a ti ve  An n e x  D  fo r  e x a m ‐
p l e s .

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  Ta b l e  2 2 0 . 5 6  fo r  d e m a n d  fa c to r s
fo r  c o m m e r c i a l  c o o ki n g  e q u i p m e n t.

2 2 0 . 5 6  Ki tc h e n  E q u i p m e n t — O th e r T h an  D we l l i n g U n i t( s ) .
C al c u l a ti n g th e  l o a d  fo r  c o m m e r c i a l  e l e c tr i c  c o o ki n g  e q u i p ‐
m e n t,  d i s h wa s h e r  b o o s te r  h e a te r s ,  wate r  h e ate r s ,  a n d  o th e r
ki tc h e n  e q u i p m e n t i n  ac c o r d an c e  wi th  Tab l e  2 2 0 . 5 6  s h al l  b e
p e r m i tte d .  O th e r  ki tc h e n  e q u i p m e n t s h a l l  i n c l u d e  e q u i p m e n t
th at i s  fas te n e d  i n  p l ac e  an d  r a te d  1 ∕4  h p  o r  g r e ate r,  o r  5 0 0  watts

o r  gr e a te r.  T h e s e  d e m a n d  fac to r s  s h a l l  b e  ap p l i e d  to  al l  e q u i p ‐
m e n t th a t h a s  e i th e r  th e r m o s tati c  c o n tr o l  o r  i n te r m i tte n t u s e  a s

ki tc h e n  e q u i p m e n t.  T h e s e  d e m an d  fac to r s  s h a l l  n o t ap p l y to
s p ac e -h e a ti n g,  ve n ti l ati n g ,  o r  ai r- c o n d i ti o n i n g  e q u i p m e n t.

H o we ve r,  i n  n o  c as e  s h al l  th e  fe e d e r  o r  s e r vi c e  c al c u l a te d
l o ad  b e  l e s s  th a n  th e  s u m  o f th e  l a r ge s t two  ki tc h e n  e q u i p m e n t
l o ad s .

N 2 2 0 . 5 7  E l e c tri c  Ve h i c l e  S up p l y E q u i p m e n t ( E VS E )  L o ad .  T h e
E VS E  l o a d  s h a l l  b e  c a l c u l ate d  at e i th e r  7 2 0 0  watts  ( vo l t-
am p e r e s )  o r  th e  n am e p l ate  r ati n g  o f th e  e q u i p m e n t,  wh i c h e ve r

i s  l ar g e r.

Δ 2 2 0 . 6 0  N o n c o i n c i d e n t L o ad s .  I f i t i s  u n l i ke l y th a t two  o r  m o r e
n o n c o i n c i d e n t l o ad s  wi l l  b e  i n  u s e  s i m u l ta n e o u s l y,  u s i n g o n l y
th e  l a r ge s t l o ad ( s )  th at wi l l  b e  u s e d  a t o n e  ti m e  fo r  c a l c u l ati n g

th e  to tal  l o ad  o f a  fe e d e r  o r  s e r vi c e  s h al l  b e  p e r m i tte d .  I f a
m o to r  o r  a i r-c o n d i ti o n i n g l o ad  i s  p a r t o f th e  n o n c o i n c i d e n t
l o ad  a n d  i s  n o t th e  l ar g e s t o f th e  n o n c o i n c i d e n t l o a d s ,

1 2 5  p e r c e n t o f e i th e r  th e  m o to r  l o ad  o r  ai r-c o n d i ti o n i n g l o ad ,
wh i c h e ve r  i s  l ar g e r,  s h al l  b e  u s e d  i n  th e  c a l c u l ati o n .

Tab l e  2 2 0 . 5 4  D e m an d  Fac to rs  fo r H o u s e h o l d  E l e c tri c  C l o th e s
D r ye rs

N u m b e r o f
D r ye rs

D e m an d Fac to r
( % )

1 –4 1 0 0
5 8 5
6 7 5
7 6 5
8 6 0
9 5 5

1 0 5 0
1 1 4 7

1 2 –2 3 4 7 %  m i n u s  1 %  fo r  e a c h  d r ye r  
e x c e e d i n g  1 1

2 4 –4 2 3 5 %  m i n u s  0 . 5 %  fo r  e a c h  d r ye r  
e x c e e d i n g  2 3

4 3  a n d  o ve r 2 5 %
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ART I C L E  2 2 0  — B RAN C H -C I RC U I T,  F E E D E R,  AN D  S E RVI C E  L O AD  C AL C U L AT I O N S 2 2 0 . 6 0

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –9 7

Δ Tab l e  2 2 0 . 5 5  D e m an d  Fac to rs  an d  L o ad s  fo r H o u s e h o l d  E l e c tri c  Ran ge s ,  Wal l - M o u n te d  O ve n s ,  C o u n te r- M o u n te d  C o o k i n g U n i ts ,
an d  O th e r H o us e h o l d  C o o k i n g Ap p l i an c e s  o ve r 1 3 ∕4  kW Rati n g ( C o l u m n  C  to  b e  u s e d  i n  al l  c as e s  e x c e p t as  o th e r wi s e  p e r m i tte d  i n

N o te  3 . )

N u m b e r o f Ap p l i an c e s

D e m an d Fac to r ( % )  ( S e e  N o te s ) C o l um n  C
M axi m u m  D e m an d  ( kW)

( S e e  N o te s )
( N o t o ve r 1 2  kW Rati n g)

C o l u m n  A
( L e s s  th an  3 1 ∕2  kW Rati n g)

C o l um n  B
( 3 1 ∕2  kW th ro u gh  8 3 ∕4  k W Rati n g)

1 8 0 8 0 8
2 7 5 6 5 1 1
3 7 0 5 5 1 4
4 6 6 5 0 1 7
5 6 2 4 5 2 0

6 5 9 4 3 2 1
7 5 6 4 0 2 2
8 5 3 3 6 2 3
9 5 1 3 5 2 4

1 0 4 9 3 4 2 5

1 1 4 7 3 2 2 6
1 2 4 5 3 2 2 7

1 3 4 3 3 2 2 8
1 4 4 1 3 2 2 9
1 5 4 0 3 2 3 0

1 6 3 9 2 8 3 1
1 7 3 8 2 8 3 2
1 8 3 7 2 8 3 3
1 9 3 6 2 8 3 4
2 0 3 5 2 8 3 5

2 1 3 4 2 6 3 6
2 2 3 3 2 6 3 7
2 3 3 2 2 6 3 8

2 4 3 1 2 6 3 9
2 5 3 0 2 6 4 0

2 6 –3 0 3 0 2 4 1 5  kW +  1  kW fo r  e a c h  r a n g e
3 1 –4 0 3 0 2 2

4 1 –5 0 3 0 2 0 2 5  kW +  3 ∕4  kW fo r  e a c h  r a n g e
5 1 –6 0 3 0 1 8

6 1  a n d  o ve r 3 0 1 6

N o te s :
1 .  Over 1 2 kW through 27 kW ranges all of same rating.  F o r  r a n g e s  i n d i vi d u a l l y r a te d  m o r e  th an  1 2  kW b u t n o t m o r e  th a n  2 7  kW,  th e  m a x i m u m  d e m an d

i n  C o l u m n  C  s h a l l  b e  i n c r e a s e d  5  p e r c e n t fo r  e a c h  a d d i ti o n al  ki l o watt o f r a ti n g  o r  m a j o r  fr a c ti o n  th e r e o f b y wh i c h  th e  r a ti n g  o f i n d i vi d u a l  r a n g e s
e x c e e d s  1 2  k W.
2 .  Over 83∕4 kW through 27 kW ranges of unequal ratings.  F o r  r a n g e s  i n d i vi d u al l y r a te d  m o r e  th a n  8 3 ∕4  k W a n d  o f d i ffe r e n t r ati n g s ,  b u t n o n e  e x c e e d i n g
2 7  kW,  a n  ave r ag e  va l u e  o f r ati n g  s h a l l  b e  c a l c u l ate d  b y a d d i n g  to g e th e r  th e  r a ti n g s  o f a l l  r a n g e s  to  o b ta i n  th e  to ta l  c o n n e c te d  l o a d  ( u s i n g  1 2  kW fo r
a n y r a n g e  r ate d  l e s s  th a n  1 2  kW)  a n d  d i vi d i n g  b y th e  to ta l  n u m b e r  o f r a n g e s .  T h e n  th e  m a x i m u m  d e m a n d  i n  C o l u m n  C  s h a l l  b e  i n c r e as e d  5  p e r c e n t
fo r  e a c h  ki l o wa tt o r  m a j o r  fr a c ti o n  th e r e o f b y wh i c h  th i s  a ve r a g e  va l u e  e x c e e d s  1 2  kW.
3 .  Over 1 3∕4 kW through 83∕4 kW.  I n  l i e u  o f th e  m e th o d  p r o vi d e d  i n  C o l u m n  C ,  a d d i n g  th e  n am e p l ate  r a ti n g s  o f a l l  h o u s e h o l d  c o o k i n g  a p p l i a n c e s  r a te d

m o r e  th a n  1 3 ∕4  kW b u t n o t m o r e  th a n  8 3 ∕4  k W a n d  m u l ti p l yi n g  th e  s u m  b y th e  d e m a n d  fa c to r s  specifed  i n  C o l u m n  A o r  C o l u m n  B  fo r  th e  g i ve n
n u m b e r o f ap p l i an c e s  s h a l l  b e  p e r m i tte d .  Wh e r e  th e  r a ti n g  o f c o o ki n g  a p p l i an c e s  fa l l s  u n d e r  b o th  C o l u m n  A a n d  C o l u m n  B ,  th e  d e m an d  fa c to r s  fo r
e a c h  c o l u m n  s h a l l  b e  a p p l i e d  to  th e  a p p l i a n c e s  fo r  th a t c o l u m n ,  a n d  th e  r e s u l ts  a d d e d  to g e th e r.
4 .  C a l c u l ati n g  th e  b r an c h -c i r c u i t l o a d  fo r o n e  r a n g e  i n  a c c o r d a n c e  wi th  Ta b l e  2 2 0 . 5 5  s h a l l  b e  p e r m i tte d .
5 .  T h e  b r a n c h - c i r c u i t l o a d  fo r  o n e  wa l l -m o u n te d  o ve n  o r  o n e  c o u n te r- m o u n te d  c o o ki n g  u n i t s h al l  b e  th e  n am e p l ate  r a ti n g  o f th e  a p p l i a n c e .
6 .  T h e  b r a n c h - c i r c u i t l o a d  fo r  a  c o u n te r-m o u n te d  c o o k i n g  u n i t an d  n o t m o r e  th a n  two  wa l l - m o u n te d  o ve n s ,  a l l  s u p p l i e d  fr o m  a  s i n g l e  b r a n c h  c i r c u i t
a n d  l o c a te d  i n  th e  s a m e  r o o m ,  s h al l  b e  c al c u l a te d  b y a d d i n g  th e  n am e p l ate  r a ti n g  o f th e  i n d i vi d u a l  a p p l i a n c e s  a n d  tr e a ti n g  th i s  to ta l  a s  e q u i val e n t to
o n e  r an g e .
7 .  T h i s  tab l e  s h a l l  a l s o  a p p l y to  h o u s e h o l d  c o o k i n g  a p p l i a n c e s  r a te d  o ve r  1 3 ∕4  kW a n d  u s e d  i n  i n s tr u c ti o n a l  p r o g r a m s .
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ART I C L E  2 2 0  — B RAN C H -C I RC U I T,  F E E D E R,  AN D  S E RVI C E  L O AD  C AL C U L AT I O N S2 2 0 . 6 1

7 0 –9 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

2 2 0 . 6 1  Fe e d e r o r S e r vi c e  N e u tral  L o ad .

( A)  B as i c  C al c u l ati o n .  T h e  fe e d e r  o r  s e r vi c e  n e u tr al  l o ad  s h a l l
b e  th e  m a x i m u m  u n b al an c e  o f th e  l o a d  d e te r m i n e d  b y th i s  a r ti ‐
c l e .  T h e  m a x i m u m  u n b a l an c e d  l o ad  s h al l  b e  th e  m a x i m u m  n e t
c a l c u l ate d  l o ad  b e twe e n  th e  n e u tr al  c o n d u c to r  an d  an y o n e
u n g r o u n d e d  c o n d u c to r.

Exception: For 3-wire,  2-phase or 5-wire,  2-phase systems,  the maximum
unbalanced load shall be the maximum net calculated load between the

neutral conductor and any one ungrounded conductor multiplied by
1 40 percent.

Δ ( B )  P e r m i tte d  Re d u c ti o n s .  A s e r vi c e  o r  fe e d e r  s u p p l yi n g  th e
fo l l o wi n g  l o a d s  s h al l  b e  p e r m i tte d  to  h a ve  an  a d d i ti o n al
d e m an d  fac to r  o f 7 0  p e r c e n t ap p l i e d  to  th e  a m o u n t i n
2 2 0 . 6 1 ( B ) ( 1 )  an d  a  p o r ti o n  o f th e  am o u n t i n  2 2 0 . 6 1 ( B ) ( 2 ) .

N ( 1 )  H o u s e h o l d  E l e c tri c  Ran ge s ,  Wal l - M o u n te d  O ve n s ,  C o u n te r-
M o u n te d  C o o k i n g U n i ts ,  an d  D r ye rs .  A fe e d e r  o r  s e r vi c e
s u p p l yi n g h o u s e h o l d  e l e c tr i c  r an g e s ,  wa l l -m o u n te d  o ve n s ,
c o u n te r-m o u n te d  c o o ki n g  u n i ts ,  an d  e l e c tr i c  d r ye r s ,  wh e r e  th e
m a x i m u m  u n b al an c e d  l o ad  h as  b e e n  d e te r m i n e d  i n  a c c o r d ‐
an c e  wi th  Tab l e  2 2 0 . 5 5  fo r  r a n ge s  an d  Tab l e  2 2 0 . 5 4  fo r  d r ye r s .

N ( 2 )  U n b al an c e d  L o ad  i n  E x c e s s  o f 2 0 0  Am p e re s .  T h at p o r ti o n
o f th e  u n b al an c e d  l o ad  i n  e x c e s s  o f 2 0 0  a m p e r e s  wh e r e  th e
fe e d e r  o r  s e r vi c e  i s  s u p p l i e d  fr o m  a  3 -wi r e  d c  o r  s i n g l e -p h as e  a c
s ys te m ;  a  4 -wi r e ,  3 -p h a s e  s ys te m ;  a 3 - wi r e ,  2 -p h as e  s ys te m ;  o r  a 5 -
wi r e ,  2 - p h as e  s ys te m .

I n fo r m a ti o n a l  N o te :  S e e  I n fo r m a ti ve  An n e x  D ,  E x a m p l e s  D 1 ( a) ,
D 1 ( b ) ,  D 2 ( b ) ,  D 4 ( a ) ,  an d  D 5 ( a )  fo r  e x a m p l e s  o f u n b al a n c e d

fe e d e r  o r  s e r vi c e  n e u tr a l  l o ad s .

( C )  P ro h i b i te d  Re d uc ti o n s .  T h e r e  s h al l  b e  n o  r e d u c ti o n  o f th e
n e u tr al  o r  g r o u n d e d  c o n d u c to r  c a p a c i ty a p p l i e d  to  th e  am o u n t
i n  2 2 0 . 6 1 ( C ) ( 1 ) ,  o r  p o r ti o n  o f th e  am o u n t i n  ( C ) ( 2 ) ,  fr o m  th a t

d e te r m i n e d  b y th e  b a s i c  c a l c u l ati o n :

( 1 ) An y p o r ti o n  o f a  3 - wi r e  c i r c u i t c o n s i s ti n g  o f 2  u n g r o u n ‐
d e d  c o n d u c to r s  a n d  th e  n e u tr al  c o n d u c to r  o f a 4 -wi r e ,  3 -

p h as e ,  wye -c o n n e c te d  s ys te m
( 2 ) T h a t p o r ti o n  c o n s i s ti n g  o f n o n l i n e ar  l o a d s  s u p p l i e d  fr o m

a 4 - wi r e ,  wye -c o n n e c te d ,  3 - p h as e  s ys te m

I n fo r m a ti o n a l  N o te :  A 3 - p h a s e ,  4 -wi r e ,  wye - c o n n e c te d  p o we r
s ys te m  u s e d  to  s u p p l y p o we r  to  n o n l i n e a r  l o a d s  m i g h t n e c e s s i ‐
tate  th a t th e  p o we r  s ys te m  d e s i g n  a l l o ws  fo r  th e  p o s s i b i l i ty o f
h i g h  h a r m o n i c  n e u tr a l  c o n d u c to r  c u r r e n ts .

N 2 2 0 . 7 0  E n e rgy M an age m e n t S ys te m s  ( E M S s ) .  I f an  e n e r g y
m a n ag e m e n t s ys te m  ( E M S )  i s  u s e d  to  l i m i t th e  c u r r e n t to  a
fe e d e r  o r  s e r vi c e  i n  ac c o r d an c e  wi th  7 5 0 . 3 0 ,  a s i n g l e  va l u e

e q u al  to  th e  m ax i m u m  am p e r e  s e tp o i n t o f th e  E M S  s h al l  b e

Tab l e  2 2 0 . 5 6  D e m an d  Fac to rs  fo r Ki tc h e n  E q ui p m e n t —
O th e r T h an  D we l l i n g U n i t( s )

N um b e r o f U n i ts  o f
E q u i p m e n t

D e m an d Fac to r
( % )

1 1 0 0
2 1 0 0
3 9 0
4 8 0
5 7 0

6  a n d  o ve r 6 5

p e r m i tte d  to  b e  u s e d  i n  l o ad  c a l c u l ati o n s  fo r  th e  fe e d e r  o r  s e r v‐
i c e .

T h e  s e tp o i n t va l u e  o f th e  E M S  s h a l l  b e  c o n s i d e r e d  a  c o n ti n u ‐
o u s  l o ad  fo r  th e  p u r p o s e s  o f l o ad  c al c u l a ti o n s .

P ar t I V. O p ti o n al  Fe e d e r an d  S e r vi c e  L o ad  C al c ul ati o n s

2 2 0 . 8 0  G e n e ral .  O p ti o n a l  fe e d e r  a n d  s e r vi c e  l o a d  c a l c u l ati o n s
s h a l l  b e  p e r m i tte d  i n  ac c o r d a n c e  wi th  P ar t I V.

2 2 0 . 8 2  D we l l i n g U n i t.

( A)  Fe e d e r an d  S e r vi c e  L o ad .  T h i s  s e c ti o n  ap p l i e s  to  a d we l l ‐
i n g u n i t h avi n g  th e  to ta l  c o n n e c te d  l o ad  s e r ve d  b y a s i n g l e
1 2 0 / 2 4 0 -vo l t o r  2 0 8 Y/ 1 2 0 -vo l t s e t o f 3 -wi r e  s e r vi c e  o r  fe e d e r

c o n d u c to r s  wi th  an  a m p ac i ty o f 1 0 0  o r  g r e ate r.  I t s h al l  b e
p e r m i s s i b l e  to  c al c u l a te  th e  fe e d e r  an d  s e r vi c e  l o a d s  i n  ac c o r d ‐
an c e  wi th  th i s  s e c ti o n  i n s te a d  o f th e  m e th o d  specifed  i n
P ar t I I I  o f th i s  ar ti c l e .  T h e  c al c u l a te d  l o ad  s h al l  b e  th e  r e s u l t o f
ad d i n g  th e  l o ad s  fr o m  2 2 0 . 8 2 ( B )  an d  ( C ) .  F e e d e r  an d  s e r vi c e -

e n tr a n c e  c o n d u c to r s  wh o s e  c al c u l a te d  l o a d  i s  d e te r m i n e d  b y
th i s  o p ti o n a l  c a l c u l ati o n  s h al l  b e  p e r m i tte d  to  h ave  th e  n e u tr al
l o ad  d e te r m i n e d  b y 2 2 0 . 6 1 .

( B )  G e n e ral  L o ad s .  T h e  g e n e r al  c a l c u l ate d  l o ad  s h al l  b e  n o t
l e s s  th a n  1 0 0  p e r c e n t o f th e  frst 1 0  kVA p l u s  4 0  p e r c e n t o f th e
re m a i n d e r  o f th e  fo l l o wi n g  l o ad s :

( 1 ) 3 3  vo l t-a m p e r e s / m 2  o r  3  vo l t-a m p e r e s / ft2  fo r  g e n e r al
l i g h ti n g  a n d  ge n e r a l -u s e  r e c e p ta c l e s .  T h e  foor  ar e a fo r
e ac h  foor  s h al l  b e  c a l c u l ate d  fr o m  th e  o u ts i d e  d i m e n ‐

s i o n s  o f th e  d we l l i n g u n i t.  T h e  c al c u l a te d  foor  a r e a s h a l l
n o t i n c l u d e  o p e n  p o r c h e s ,  ga r ag e s ,  o r  u n u s e d  o r  unfn‐
ished  s p a c e s  n o t a d ap ta b l e  fo r  fu tu r e  u s e .

( 2 ) 1 5 0 0  vo l t-am p e r e s  fo r  e ac h  2 -wi r e ,  2 0 -a m p e r e  s m al l -
ap p l i an c e  b r a n c h  c i r c u i t an d  e a c h  l au n d r y b r a n c h  c i r c u i t
c o ve r e d  i n  2 1 0 . 1 1 ( C ) ( 1 )  an d  ( C ) ( 2 ) .

( 3 ) T h e  n a m e p l a te  r ati n g  o f th e  fo l l o wi n g :

a. Al l  a p p l i a n c e s  th a t a r e  fa s te n e d  i n  p l a c e ,  p e r m an e n tl y
c o n n e c te d ,  o r  l o c a te d  to  b e  o n  a specifc  c i r c u i t

b . Ra n ge s ,  wa l l -m o u n te d  o ve n s ,  c o u n te r-m o u n te d  c o o k‐
i n g u n i ts

c . C l o th e s  d r ye r s  th a t ar e  n o t c o n n e c te d  to  th e  l au n d r y
b r a n c h  c i r c u i t specifed  i n  2 2 0 . 8 2 ( B ) ( 2 )

d . Wate r  h e ate r s
( 4 ) T h e  n am e p l ate  am p e r e  o r  kVA r a ti n g o f al l  p e r m an e n tl y

c o n n e c te d  m o to r s  n o t i n c l u d e d  i n  2 2 0 . 8 2 ( B ) ( 3 ) .

( C )  H e ati n g an d  Ai r- C o n d i ti o n i n g L o ad .  T h e  l ar g e s t o f th e
fo l l o wi n g  s i x  s e l e c ti o n s  ( l o ad  i n  kVA)  s h al l  b e  i n c l u d e d :

( 1 ) 1 0 0  p e r c e n t o f th e  n am e p l ate  r a ti n g( s )  o f th e  ai r  c o n d i ‐
ti o n i n g an d  c o o l i n g.

( 2 ) 1 0 0  p e r c e n t o f th e  n am e p l ate  r a ti n g( s )  o f th e  h e a t p u m p
wh e n  th e  h e a t p u m p  i s  u s e d  wi th o u t a n y s u p p l e m e n tal

e l e c tr i c  h e a ti n g.
( 3 ) 1 0 0  p e r c e n t o f th e  n am e p l ate  r a ti n g( s )  o f th e  h e a t p u m p

c o m p r e s s o r  a n d  6 5  p e r c e n t o f th e  s u p p l e m e n ta l  e l e c tr i c
h e ati n g  fo r  c e n tr al  e l e c tr i c  s p ac e -h e a ti n g s ys te m s .  I f th e

h e a t p u m p  c o m p r e s s o r  i s  p r e ve n te d  fr o m  o p e r a ti n g a t
th e  s a m e  ti m e  as  th e  s u p p l e m e n tar y h e at,  i t d o e s  n o t

n e e d  to  b e  a d d e d  to  th e  s u p p l e m e n tar y h e a t fo r  th e  to tal
c e n tr al  s p ac e  h e ati n g  l o ad .

( 4 ) 6 5  p e r c e n t o f th e  n am e p l ate  r ati n g ( s )  o f e l e c tr i c  s p a c e
h e a ti n g i f l e s s  th a n  fo u r  s e p a r ate l y c o n tr o l l e d  u n i ts .

NFPANORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 N
FPA 70

-20
23

https://nfpanorm.com/api/?name=70&ver=2023


ART I C L E  2 2 0  — B RAN C H -C I RC U I T,  F E E D E R,  AN D  S E RVI C E  L O AD  C AL C U L AT I O N S 2 2 0 . 8 5

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –9 9

( 5 ) 4 0  p e r c e n t o f th e  n am e p l ate  r ati n g ( s )  o f e l e c tr i c  s p a c e
h e a ti n g i f fo u r  o r  m o r e  s e p ar a te l y c o n tr o l l e d  u n i ts .

( 6 ) 1 0 0  p e r c e n t o f th e  n am e p l ate  r ati n g s  o f e l e c tr i c  th e r m al
s to r ag e  a n d  o th e r  h e ati n g  s ys te m s  wh e r e  th e  u s u a l  l o ad  i s

e x p e c te d  to  b e  c o n ti n u o u s  at th e  fu l l  n a m e p l a te  val u e .
S ys te m s  q u al i fyi n g u n d e r  th i s  s e l e c ti o n  s h a l l  n o t b e  c a l c u ‐

l ate d  u n d e r  an y o th e r  s e l e c ti o n  i n  2 2 0 . 8 2 ( C ) .

2 2 0 . 8 3  E x i s ti n g D we l l i n g U n i t.  T h i s  s e c ti o n  s h al l  b e  p e r m i tte d
to  b e  u s e d  to  d e te r m i n e  i f th e  e x i s ti n g s e r vi c e  o r  fe e d e r  i s  o f
suffcient c ap a c i ty to  s e r ve  ad d i ti o n a l  l o ad s .  Wh e r e  th e  d we l l i n g
u n i t i s  s e r ve d  b y a  1 2 0 / 2 4 0 -vo l t o r  2 0 8 Y/ 1 2 0 -vo l t,  3 -wi r e  s e r vi c e

o r  fe e d e r,  c a l c u l ati n g  th e  to tal  l o ad  i n  ac c o r d an c e  wi th
2 2 0 . 8 3 ( A)  o r  ( B )  s h al l  b e  p e r m i tte d .

Δ ( A)  Wh e re  Ad d i ti o n al  Ai r- C o n d i ti o n i n g E q ui p m e n t o r E l e c tri c
S p ac e - H e ati n g E q u i p m e n t I s  N o t to  B e  I n s tal l e d .  T h e  p e r c e n ‐

ta ge s  l i s te d  i n  Tab l e  2 2 0 . 8 3 ( A)  s h al l  b e  u s e d  fo r  e x i s ti n g  an d
a d d i ti o n al  n e w l o ad s .

L o ad  c a l c u l ati o n s  s h a l l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) G e n e r al  l i gh ti n g  a n d  g e n e r al -u s e  r e c e p ta c l e s  at 3 3  vo l t-
am p e r e s / m 2  o r  3  vo l t-am p e r e s / ft2  a s  d e te r m i n e d  b y
2 2 0 . 4 2

( 2 ) 1 5 0 0  vo l t-am p e r e s  fo r  e ac h  2 -wi r e ,  2 0 -a m p e r e  s m a l l -
a p p l i a n c e  b r an c h  c i r c u i t an d  e a c h  l a u n d r y b r a n c h  c i r c u i t
c o ve r e d  i n  2 1 0 . 1 1 ( C ) ( 1 )  a n d  ( C ) ( 2 )

( 3 ) T h e  n am e p l ate  r ati n g  o f th e  fo l l o wi n g:

a . Al l  a p p l i a n c e s  th at a r e  fa s te n e d  i n  p l ac e ,  p e r m a n e n tl y
c o n n e c te d ,  o r  l o c a te d  to  b e  o n  a specifc  c i r c u i t

b . Ra n ge s ,  wal l -m o u n te d  o ve n s ,  c o u n te r-m o u n te d  c o o k‐
i n g  u n i ts

c . C l o th e s  d r ye r s  th at ar e  n o t c o n n e c te d  to  th e  l a u n d r y
b r a n c h  c i r c u i t specifed  i n  i te m  ( 2 )

d . Wate r  h e a te r s

Δ ( B )  Wh e re  Ad d i ti o n al  Ai r- C o n d i ti o n i n g E q u i p m e n t o r E l e c tri c
S p ac e - H e ati n g E q u i p m e n t I s  to  B e  I n s tal l e d .  T h e  p e r c e n tag e s

l i s te d  i n  Tab l e  2 2 0 . 8 3 ( B )  s h al l  b e  u s e d  fo r  e x i s ti n g  a n d  ad d i ‐
ti o n a l  n e w l o ad s .  T h e  l ar g e r  c o n n e c te d  l o ad  o f ai r  c o n d i ti o n i n g
o r  s p a c e  h e a ti n g,  b u t n o t b o th ,  s h a l l  b e  u s e d .

O th e r  l o ad s  s h al l  i n c l u d e  th e  fo l l o wi n g :

( 1 ) G e n e r al  l i gh ti n g  a n d  g e n e r al -u s e  r e c e p ta c l e s  at 3 3  vo l t-
a m p e r e s / m 2  o r  3  vo l t- am p e r e s / ft2  a s  d e te r m i n e d  b y

2 2 0 . 4 2
( 2 ) 1 5 0 0  vo l t-am p e r e s  fo r  e ac h  2 -wi r e ,  2 0 -a m p e r e  s m a l l -

ap p l i an c e  b r a n c h  c i r c u i t an d  e a c h  l au n d r y b r a n c h  c i r c u i t
c o ve r e d  i n  2 1 0 . 1 1 ( C ) ( 1 )  a n d  ( C ) ( 2 )

( 3 ) T h e  n am e p l ate  r ati n g  o f th e  fo l l o wi n g:

a . Al l  a p p l i a n c e s  th at a r e  fa s te n e d  i n  p l ac e ,  p e r m a n e n tl y
c o n n e c te d ,  o r  l o c a te d  to  b e  o n  a specifc  c i r c u i t

b . Ra n ge s ,  wa l l -m o u n te d  o ve n s ,  c o u n te r-m o u n te d  c o o k‐
i n g u n i ts

c . C l o th e s  d r ye r s  th a t ar e  n o t c o n n e c te d  to  th e  l au n d r y
b r a n c h  c i r c u i t specifed  i n  i te m  ( 2 )

d . Wate r  h e a te r s

Tab l e  2 2 0 . 8 3 ( A)  Wi th o u t Ad d i ti o n al  Ai r- C o n d i ti o n i n g o r
E l e c tri c  S p ac e - H e ati n g E q u i p m e n t

L o ad  ( k VA) P e rc e n t o f L o ad

F i r s t 8  kVA o f l o a d  a t 1 0 0
Re m a i n d e r  o f l o a d  a t 4 0

2 2 0 . 8 4  M u l ti fam i l y D we l l i n g.

( A)  Fe e d e r o r S e r vi c e  L o ad .  I t s h a l l  b e  p e r m i s s i b l e  to  c a l c u l ate
th e  l o a d  o f a fe e d e r  o r  s e r vi c e  th at s u p p l i e s  th r e e  o r  m o r e
d we l l i n g  u n i ts  o f a  m u l ti fa m i l y d we l l i n g  i n  ac c o r d an c e  wi th
Ta b l e  2 2 0 . 8 4 ( B )  i n s te a d  o f P a r t I I I  o f th i s  ar ti c l e  i f al l  th e
fo l l o wi n g  c o n d i ti o n s  a r e  m e t:

( 1 ) N o  d we l l i n g u n i t i s  s u p p l i e d  b y m o r e  th a n  o n e  fe e d e r.
( 2 ) E ac h  d we l l i n g u n i t i s  e q u i p p e d  wi th  e l e c tr i c  c o o ki n g

e q u i p m e n t.

Exception: When the calculated load for multifamily dwellings without
electric cooking in Part III of this article exceeds that calculated under

Part IV for the identical load plus electric cooking (based on 8 kW per
unit),  the lesser of the two loads shall be permitted to be used.

( 3 ) E a c h  d we l l i n g u n i t i s  e q u i p p e d  wi th  e i th e r  e l e c tr i c  s p a c e
h e ati n g  o r  ai r  c o n d i ti o n i n g ,  o r  b o th .  F e e d e r s  an d  s e r vi c e

c o n d u c to r s  wh o s e  c al c u l a te d  l o ad  i s  d e te r m i n e d  b y th i s
o p ti o n a l  c al c u l a ti o n  s h al l  b e  p e r m i tte d  to  h a ve  th e

n e u tr al  l o a d  d e te r m i n e d  b y 2 2 0 . 6 1 .

( B )  H o us e  L o ad s .  H o u s e  l o a d s  s h a l l  b e  c a l c u l ate d  i n  a c c o r d ‐
an c e  wi th  P a r t I I I  o f th i s  ar ti c l e  a n d  s h al l  b e  i n  a d d i ti o n  to  th e
d we l l i n g  u n i t l o a d s  c a l c u l ate d  i n  a c c o r d a n c e  wi th  Tab l e
2 2 0 . 8 4 ( B ) .

( C )  C al c u l ate d  L o ad s .  T h e  c al c u l a te d  l o ad  to  wh i c h  th e
d e m an d  fac to r s  o f Tab l e  2 2 0 . 8 4 ( B )  ap p l y s h al l  i n c l u d e  th e
fo l l o wi n g :

( 1 ) 3 3  vo l t- am p e r e s / m 2  o r  3  vo l t-a m p e r e s / ft2  fo r  g e n e r al
l i g h ti n g a n d  ge n e r a l -u s e  r e c e p ta c l e s

( 2 ) 1 5 0 0  vo l t-am p e r e s  fo r  e ac h  2 -wi r e ,  2 0 -a m p e r e  s m al l -
ap p l i an c e  b r a n c h  c i r c u i t an d  e a c h  l au n d r y b r a n c h  c i r c u i t
c o ve r e d  i n  2 1 0 . 1 1 ( C ) ( 1 )  an d  ( C ) ( 2 )

( 3 ) T h e  n a m e p l a te  r ati n g  o f th e  fo l l o wi n g :

a. Al l  a p p l i a n c e s  th a t a r e  fa s te n e d  i n  p l a c e ,  p e r m an e n tl y
c o n n e c te d ,  o r  l o c a te d  to  b e  o n  a specifc  c i r c u i t

b . Ra n ge s ,  wa l l -m o u n te d  o ve n s ,  c o u n te r-m o u n te d  c o o k‐
i n g u n i ts

c . C l o th e s  d r ye r s  th a t ar e  n o t c o n n e c te d  to  th e  l au n d r y
b r a n c h  c i r c u i t specifed  i n  i te m  ( 2 )

d . Wate r  h e ate r s
( 4 ) T h e  n am e p l ate  am p e r e  o r  kVA r a ti n g o f al l  p e r m an e n tl y

c o n n e c te d  m o to r s  n o t i n c l u d e d  i n  i te m  ( 3 )
( 5 ) T h e  l ar g e r  o f th e  ai r-c o n d i ti o n i n g l o ad  o r  th e  fxed  e l e c ‐

tr i c  s p a c e - h e ati n g  l o ad

2 2 0 . 8 5  Two  D we l l i n g U n i ts .  Wh e r e  two  d we l l i n g u n i ts  ar e
s u p p l i e d  b y a s i n g l e  fe e d e r  o r  s e r vi c e  an d  th e  c al c u l a te d  l o ad

u n d e r  P a r t I I I  o f th i s  a r ti c l e  e x c e e d s  th at fo r  th r e e  i d e n ti c al
u n i ts  c a l c u l ate d  u n d e r  2 2 0 . 8 4 ,  th e  l e s s e r  o f th e  two  l o a d s  s h a l l
b e  p e r m i tte d  to  b e  u s e d .

Tab l e  2 2 0 . 8 3 ( B )  Wi th  Ad d i ti o n al  Ai r- C o n d i ti o n i n g o r E l e c tri c
S p ac e - H e ati n g E q ui p m e n t

L o ad P e rc e n t o f L o ad

Ai r-c o n d i ti o n i n g  e q u i p m e n t 1 0 0
C e n tr a l  e l e c tr i c  s p a c e  h e a ti n g 1 0 0
L e s s  th a n  fo u r  s e p a r a te l y

c o n tr o l l e d  s p a c e - h e a ti n g  u n i ts
1 0 0

F i r s t 8  k VA o f al l  o th e r  l o a d s 1 0 0
Re m a i n d e r  o f al l  o th e r  l o a d s 4 0
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ART I C L E  2 2 0  — B RAN C H -C I RC U I T,  F E E D E R,  AN D  S E RVI C E  L O AD  C AL C U L AT I O N S2 2 0 . 8 6

7 0 –1 0 0 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

2 2 0 . 8 6  S c h o o l s .  T h e  c al c u l a ti o n  o f a  fe e d e r  o r  s e r vi c e  l o a d  fo r
s c h o o l s  s h al l  b e  p e r m i tte d  i n  ac c o r d a n c e  wi th  Ta b l e  2 2 0 . 8 6  i n
l i e u  o f P ar t I I I  o f th i s  a r ti c l e  wh e r e  e q u i p p e d  wi th  e l e c tr i c  s p a c e
h e ati n g ,  a i r  c o n d i ti o n i n g,  o r  b o th .  T h e  c o n n e c te d  l o a d  to
wh i c h  th e  d e m a n d  fa c to r s  o f Ta b l e  2 2 0 . 8 6  a p p l y s h al l  i n c l u d e
al l  o f th e  i n te r i o r  a n d  e x te r i o r  l i gh ti n g ,  p o we r,  wate r  h e ati n g ,
c o o ki n g ,  o th e r  l o ad s ,  an d  th e  l a r ge r  o f th e  ai r-c o n d i ti o n i n g
l o ad  o r  s p a c e - h e ati n g  l o ad  wi th i n  th e  b u i l d i n g o r  s tr u c tu r e .

F e e d e r s  an d  s e r vi c e  c o n d u c to r s  wh o s e  c a l c u l ate d  l o ad  i s
d e te r m i n e d  b y th i s  o p ti o n al  c al c u l ati o n  s h al l  b e  p e r m i tte d  to
h ave  th e  n e u tr a l  l o ad  d e te r m i n e d  b y 2 2 0 . 6 1 .  Wh e r e  th e  b u i l d ‐
i n g  o r  s tr u c tu r e  l o ad  i s  c al c u l ate d  b y th i s  o p ti o n a l  m e th o d ,
fe e d e r s  wi th i n  th e  b u i l d i n g  o r  s tr u c tu r e  s h a l l  h a ve  a m p ac i ty a s
p e r m i tte d  i n  P a r t I I I  o f th i s  ar ti c l e ;  h o we ve r,  th e  am p a c i ty o f a n
i n d i vi d u al  fe e d e r  s h a l l  n o t b e  r e q u i r e d  to  b e  l ar g e r  th a n  th e
am p ac i ty fo r  th e  e n ti r e  b u i l d i n g.

T h i s  s e c ti o n  s h a l l  n o t a p p l y to  p o r ta b l e  c l as s r o o m  b u i l d i n g s .

Tab l e  2 2 0 . 8 4 ( B )  O p ti o n al  C al c u l ati o n s  — D e m an d  Fac to rs  fo r
T h re e  o r M o re  M u l ti fam i l y D we l l i n g U n i ts

N um b e r o f
D we l l i n g U n i ts

D e m an d  Fac to r
( % )

3 –5 4 5
6 –7 4 4

8 –1 0 4 3

1 1 4 2
1 2 –1 3 4 1
1 4 –1 5 4 0
1 6 –1 7 3 9
1 8 –2 0 3 8

2 1 3 7
2 2 –2 3 3 6
2 4 –2 5 3 5
2 6 –2 7 3 4
2 8 –3 0 3 3

3 1 3 2
3 2 –3 3 3 1
3 4 –3 6 3 0
3 7 –3 8 2 9
3 9 –4 2 2 8

4 3 –4 5 2 7
4 6 –5 0 2 6
5 1 –5 5 2 5

5 6 –6 1 2 4
6 2  a n d  o ve r 2 3

N Tab l e  2 2 0 . 8 6  O p ti o n al  M e th o d  — D e m an d  Fac to rs  fo r Fe e d e rs
an d  S e r vi c e  C o n d u c to rs  fo r S c h o o l s

C o n n e c te d L o ad
D e m an d

Fac to r ( % )
C al c u l ate d L o ads

( VA)To tal  VA/ m 2 To tal  VA/ ft2

0 –3 3 0 –3 1 0 0 Am o u n t ×  1 0 0 %
O ve r  3 3 –2 2 0 O ve r  3 –2 0 7 5 ( Am o u n t ×  

7 5 % )  +  3
Re m a i n d e r  

o ve r  2 2 0
Re m a i n d e r  

o ve r  2 0
2 5 ( Am o u n t ×  

2 5 % )  +  1 5 . 7 5

Δ 2 2 0 . 8 7  D e te r m i n i n g E x i s ti n g L o ad s .  T h e  c al c u l ati o n  o f a
fe e d e r  o r  s e r vi c e  l o a d  fo r  e x i s ti n g i n s ta l l ati o n s  s h al l  b e  p e r m i t‐

te d  to  u s e  a c tu al  m ax i m u m  d e m a n d  to  d e te r m i n e  th e  e x i s ti n g
l o ad  u n d e r  al l  o f th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) T h e  m ax i m u m  d e m an d  d ata i s  a va i l a b l e  fo r  a  1 -ye a r
p e r i o d .

Exception: If the maximum demand data for a 1 -year period is not
available,  the calculated load shall be permitted to be based on the

maximum demand (the highest average kilowatts reached and main‐
tained for a 1 5-minute interval) continuously recorded over a mini‐

mum 30-day period using a recording ammeter or power meter
connected to the highest loaded phase of the feeder or service,  based on

the initial loading at the start of the recording.  The recording shall
refect the maximum demand of the feeder or service by being taken

when the building or space is occupied and shall include by measure‐
ment or calculation the larger of the heating or cooling equipment load,

and other loads that might be periodic in nature due to seasonal or
similar conditions.  This exception shall not be permitted if the feeder or

service has a renewable energy system (i. e. ,  solar photovoltaic or wind
electric) or employs any form of peak load shaving.

( 2 ) T h e  m ax i m u m  d e m a n d  at 1 2 5  p e r c e n t p l u s  th e  n e w l o ad
d o e s  n o t e x c e e d  th e  am p ac i ty o f th e  fe e d e r  o r  r ati n g  o f
th e  s e r vi c e .

( 3 ) T h e  fe e d e r  h as  o ve r c u r r e n t p r o te c ti o n  i n  a c c o r d a n c e
wi th  2 4 0 . 4 ,  an d  th e  s e r vi c e  h as  o ve r l o a d  p r o te c ti o n  i n

a c c o r d an c e  wi th  2 3 0 . 9 0 .

2 2 0 . 8 8  N e w Re s tauran ts .  C al c u l a ti o n  o f a s e r vi c e  o r  fe e d e r
l o ad ,  wh e r e  th e  fe e d e r  s e r ve s  th e  to tal  l o a d ,  fo r  a  n e w r e s tau ‐
r an t s h a l l  b e  p e r m i tte d  i n  ac c o r d an c e  wi th  Tab l e  2 2 0 . 8 8  i n  l i e u

o f P ar t I I I  o f th i s  ar ti c l e .

T h e  o ve r l o ad  p r o te c ti o n  o f th e  s e r vi c e  c o n d u c to r s  s h al l  b e  i n
a c c o r d an c e  wi th  2 3 0 . 9 0  a n d  2 4 0 . 4 .

F e e d e r  c o n d u c to r s  s h a l l  n o t b e  r e q u i r e d  to  b e  o f gr e a te r
am p a c i ty th a n  th e  s e r vi c e  c o n d u c to r s .

S e r vi c e  o r  fe e d e r  c o n d u c to r s  wh o s e  c a l c u l ate d  l o ad  i s  d e te r ‐
m i n e d  b y th i s  o p ti o n a l  c al c u l a ti o n  s h al l  b e  p e r m i tte d  to  h a ve
th e  n e u tr al  l o ad  d e te r m i n e d  b y 2 2 0 . 6 1 .

P ar t V. Far m  L o ad  C al c u l ati o n s

2 2 0 . 1 0 0  G e n e ral .  F ar m  l o ad s  s h a l l  b e  c a l c u l ate d  i n  ac c o r d a n c e
wi th  P ar t V.

2 2 0 . 1 0 2  Far m  L o ad s  — B u i l d i n gs  an d  O th e r L o ad s .

( A)  D we l l i n g U n i t.  T h e  fe e d e r  o r  s e r vi c e  l o a d  o f a far m  d we l l ‐
i n g u n i t s h a l l  b e  c a l c u l ate d  i n  ac c o r d a n c e  wi th  th e  p r o vi s i o n s
fo r  d we l l i n g s  i n  P ar t I I I  o r  I V o f th i s  ar ti c l e .  Wh e r e  th e  d we l l i n g

h as  e l e c tr i c  h e a t an d  th e  fa r m  h as  e l e c tr i c  gr a i n -d r yi n g  s ys te m s ,
P ar t I V o f th i s  ar ti c l e  s h a l l  n o t b e  u s e d  to  c al c u l ate  th e  d we l l i n g
l o ad  wh e r e  th e  d we l l i n g  a n d  far m  l o ad s  ar e  s u p p l i e d  b y a

c o m m o n  s e r vi c e .

( B )  O th e r T h an  D we l l i n g U n i t.  Wh e r e  a fe e d e r  o r  s e r vi c e
s u p p l i e s  a far m  b u i l d i n g  o r  o th e r  l o ad  h a vi n g two  o r  m o r e
s e p ar ate  b r an c h  c i r c u i ts ,  th e  l o ad  fo r  fe e d e r s ,  s e r vi c e  c o n d u c ‐

to r s ,  an d  s e r vi c e  e q u i p m e n t s h a l l  b e  c al c u l a te d  i n  a c c o r d a n c e
wi th  d e m a n d  fa c to r s  n o t l e s s  th an  i n d i c ate d  i n  Tab l e
2 2 0 . 1 0 2 ( B ) .

NFPANORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 N
FPA 70

-20
23

https://nfpanorm.com/api/?name=70&ver=2023


ART I C L E  2 2 0  — B RAN C H -C I RC U I T,  F E E D E R,  AN D  S E RVI C E  L O AD  C AL C U L AT I O N S 2 2 0 . 1 2 0

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 0 1

2 2 0 . 1 0 3  Far m  L o ad s  — To tal .  Wh e r e  s u p p l i e d  b y a  c o m m o n
s e r vi c e ,  th e  to tal  l o ad  o f th e  far m  fo r  s e r vi c e  c o n d u c to r s  an d

s e r vi c e  e q u i p m e n t s h a l l  b e  c a l c u l ate d  i n  ac c o r d an c e  wi th  th e
fa r m  d we l l i n g  u n i t l o ad  an d  d e m an d  fa c to r s  specifed  i n  Tab l e
2 2 0 . 1 0 3 .  Wh e r e  th e r e  i s  e q u i p m e n t i n  two  o r  m o r e  far m  e q u i p ‐

m e n t b u i l d i n gs  o r  fo r  l o a d s  h avi n g  th e  s am e  fu n c ti o n ,  s u c h
l o ad s  s h a l l  b e  c a l c u l ate d  i n  ac c o r d an c e  wi th  Tab l e  2 2 0 . 1 0 2 ( B )

an d  s h al l  b e  p e r m i tte d  to  b e  c o m b i n e d  a s  a  s i n g l e  l o ad  i n  Tab l e
2 2 0 . 1 0 3  fo r  c al c u l ati n g  th e  to ta l  l o ad .

N P ar t VI . H e al th  C are  Fac i l i ti e s

N 2 2 0 . 1 1 0  Re c e p tac l e  L o ad s .  Re c e p ta c l e  l o ad s  c a l c u l ate d  i n
a c c o r d an c e  wi th  2 2 0 . 1 4 ( H )  an d  ( I )  a n d  s u p p l i e d  b y b r a n c h

c i r c u i ts  n o t e x c e e d i n g  1 5 0  vo l ts  to  gr o u n d  s h al l  b e  p e r m i tte d  to
b e  s u b j e c te d  to  th e  d e m an d  fac to r s  p r o vi d e d  i n  Tab l e

2 2 0 . 1 1 0 ( 1 )  an d  Tab l e  2 2 0 . 1 1 0 ( 2 )  fo r  h e al th  c ar e  fa c i l i ti e s .

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  Ar ti c l e  1 0 0  fo r  th e  defnitions  o f
p a ti e n t c ar e  s p a c e  c a te g o r i e s .

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  2 2 0 . 1 4 ( I )  fo r  th e  c al c u l a ti o n  o f
r e c e p ta c l e  o u tl e t l o ad s .

N P ar t VI I . M ari n as ,  B o atyard s ,  Fl o ati n g B u i l d i n gs ,  an d
C o m m e rc i al  an d  N o n c o m m e rc i al  D o c k i n g Fac i l i ti e s

N 2 2 0 . 1 2 0  Re c e p tac l e  L o ad s .  Ge n e r al  l i gh ti n g  a n d  o th e r  l o ad s
i n  m ar i n as ,  b o atyar d s ,  foating  b u i l d i n g s ,  an d  c o m m e r c i a l  an d

n o n c o m m e r c i al  d o c ki n g fa c i l i ti e s  s h a l l  b e  c al c u l ate d  i n  a c c o r d ‐
an c e  wi th  P a r t I I I  o f th i s  a r ti c l e  a n d ,  i n  ad d i ti o n ,  th e  d e m an d

fac to r s  s e t fo r th  i n  Tab l e  2 2 0 . 1 2 0  s h a l l  b e  p e r m i tte d  fo r  e a c h
s e r vi c e  o r  fe e d e r  c i r c u i t s u p p l yi n g  r e c e p tac l e s  th a t p r o vi d e

s h o r e  p o we r  fo r  b o ats .  T h e s e  c a l c u l ati o n s  s h al l  b e  p e r m i tte d  to
b e  modifed  as  i n d i c a te d  i n  N o te s  ( 1 )  an d  ( 2 )  o f Tab l e  2 2 0 . 1 2 0 .
Wh e r e  d e m a n d  fac to r s  o f Ta b l e  2 2 0 . 1 2 0  ar e  ap p l i e d ,  th e

d e m an d  fac to r  specifed  i n  2 2 0 . 6 1 ( B )  s h a l l  n o t b e  p e r m i tte d .

I n fo r m ati o n a l  N o te :  T h e s e  d e m an d  fa c to r s  c o u l d  b e  i n ad e q u ate
i n  a r e a s  o f e x tr e m e  h o t o r  c o l d  te m p e r atu r e s  wi th  l o a d e d
c i r c u i ts  fo r  h e a ti n g ,  a i r-c o n d i ti o n i n g ,  o r  r e fr i g e r a ti n g  e q u i p ‐
m e n t.

Tab l e  2 2 0 . 1 0 2 ( B )  M e th o d  fo r C al c u l ati n g Far m  L o ad s  fo r
O th e r T h an  D we l l i n g U n i t

Am p e re  L o ad  at 2 4 0  Vo l ts  M axi m um
D e m an d Fac to r

( % )

T h e  gr e a te r  o f th e  fo l l o wi n g :
 Al l  l o a d s  th a t a r e  e x p e c te d  to  o p e r a te  

s i m u l ta n e o u s l y,  o r
1 0 0

 1 2 5  p e r c e n t o f th e  fu l l  l o a d  c u r r e n t o f th e  
l a r ge s t m o to r,  o r

 F i r s t 6 0  a m p e r e s  o f th e  l o a d
N e x t 6 0  a m p e r e s  o f a l l  o th e r  l o a d s 5 0
Re m ai n d e r  o f o th e r  l o a d s 2 5

Tab l e  2 2 0 . 1 0 3  M e th o d  fo r C al c ul ati n g To tal  Far m  L o ad

I n di vi du al  L o ad s  C al c u l ate d  i n
Ac c o rdan c e  wi th  Tab l e  2 2 0 . 1 0 2

D e m an d  Fac to r
( % )

L ar g e s t l o a d 1 0 0
S e c o n d  l a r g e s t l o a d 7 5
T h i r d  l a r g e s t l o a d 6 5

Re m ai n i n g  l o a d s 5 0

N o te :  To  th i s  to tal  l o a d ,  a d d  th e  l o a d  o f th e  fa r m  d we l l i n g  u n i t
c a l c u l a te d  i n  ac c o r d a n c e  wi th  P a r t I I I  o r  I V o f th i s  a r ti c l e .  Wh e r e  th e
d we l l i n g  h a s  e l e c tr i c  h e a t a n d  th e  fa r m  h a s  e l e c tr i c  g r a i n -d r yi n g
s ys te m s ,  P a r t I V o f th i s  a r ti c l e  s h a l l  n o t b e  u s e d  to  c a l c u l ate  th e
d we l l i n g  l o a d .

N Tab l e  2 2 0 . 1 1 0 ( 1 )  D e m an d  Fac to rs  fo r Re c e p tac l e s  S u p p l i e d  b y
G e n e ral - P u rp o s e  B ran c h  C i rc u i ts  i n  C ate go r y 1  an d  C ate go r y
2  P ati e n t C are  S p ac e s

P o r ti o n  o f Re c e p tac l e  L o ad  to
Wh i c h  D e m an d  Fac to r Ap p l i e s

( Vo l t- Am p e re s ) D e m an d  Fac to r ( % )

F i rs t 5 0 0 0  o r  l e s s 1 0 0
F r o m  5 0 0 1  to  1 0 , 0 0 0 5 0

Re m a i n d e r  o ve r  1 0 , 0 0 0 2 5

Tab l e  2 2 0 . 8 8  O p ti o n al  M e th o d  — P e r m i tte d  L o ad  C al c u l ati o n s  fo r S e r vi c e  an d  Fe e d e r
C o n d u c to rs  fo r N e w Re s tau ran ts

To tal  C o n n e c te d
L o ad  ( kVA)

Al l  E l e c tri c  Re s tau ran t N o t Al l  E l e c tri c  Re s tauran t

C al c ul ate d  L o ad s  ( k VA) C al c ul ate d  L o ad s  ( k VA)

0 –2 0 0 8 0 % 1 0 0 %
2 0 1 –3 2 5 1 0 %  ( a m o u n t o ve r  2 0 0 )  +  1 6 0 . 0 5 0 %  ( a m o u n t o ve r  2 0 0 )  +  2 0 0 . 0

3 2 6 –8 0 0 5 0 %  ( a m o u n t o ve r  3 2 5 )  +  1 7 2 . 5 4 5 %  ( a m o u n t o ve r  3 2 5 )  +  2 6 2 . 5
O ve r  8 0 0 5 0 %  ( a m o u n t o ve r  8 0 0 )  +  4 1 0 . 0 2 0 %  ( a m o u n t o ve r  8 0 0 )  +  4 7 6 . 3

N o te :  Ad d  a l l  e l e c tr i c a l  l o ad s ,  i n c l u d i n g  b o th  h e a ti n g  a n d  c o o l i n g  l o ad s ,  to  c a l c u l a te  th e  to ta l  c o n n e c te d  l o a d .
S e l e c t th e  o n e  d e m a n d  fa c to r  th at a p p l i e s  fr o m  th e  ta b l e ,  th e n  m u l ti p l y th e  to ta l  c o n n e c te d  l o a d  b y th i s  s i n g l e
d e m a n d  fa c to r.
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ART I C L E  2 2 5  — O U T S I D E  B RAN C H  C I RC U I T S  AN D  F E E D E RS2 2 5 . 1

7 0 –1 0 2 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

ART I C L E  2 2 5
O u ts i d e  B ran c h  C i rc u i ts  an d  Fe e d e rs

N P ar t I . G e n e ral

2 2 5 . 1  S c o p e .  T h i s  ar ti c l e  c o ve r s  r e q u i r e m e n ts  fo r  o u ts i d e
b r a n c h  c i r c u i ts  an d  fe e d e r s  n o t o ve r  1 0 0 0  vo l ts  ac  o r  1 5 0 0  vo l ts

d c ,  n o m i n a l ,  r u n  o n  o r  b e twe e n  b u i l d i n g s ,  s tr u c tu r e s ,  o r  p o l e s
o n  th e  p r e m i s e s ;  a n d  e l e c tr i c a l  e q u i p m e n t an d  wi r i n g fo r  th e
s u p p l y o f u ti l i z ati o n  e q u i p m e n t th a t i s  l o c ate d  o n  o r  a ttac h e d

to  th e  o u ts i d e  o f b u i l d i n g s ,  s tr u c tu r e s ,  o r  p o l e s .

I n fo r m a ti o n a l  N o te :  S e e  P a r t I V o f Ar ti c l e  2 3 5  fo r  o u ts i d e
b r a n c h  c i r c u i ts  a n d  fe e d e r s  o ve r  1 0 0 0  vo l ts  a c  o r  1 5 0 0  vo l ts  d c .

2 2 5 . 3  O th e r Ar ti c l e s .  Ap p l i c ati o n  o f o th e r  ar ti c l e s ,  i n c l u d i n g
ad d i ti o n al  r e q u i r e m e n ts  to  specifc  c a s e s  o f e q u i p m e n t an d

c o n d u c to r s ,  i s  s h o wn  i n  Tab l e  2 2 5 . 3 .
•

2 2 5 . 4  C o n d u c to r I n s ul ati o n .  Wh e r e  wi th i n  3 . 0  m  ( 1 0  ft)  o f a n y
b u i l d i n g  o r  s tr u c tu r e  o th e r  th a n  s u p p o r ti n g  p o l e s  o r  to we r s ,
o p e n  i n d i vi d u al  ( a e r i a l )  o ve rh e a d  c o n d u c to r s  s h al l  b e  i n s u l ate d
fo r  th e  n o m i n al  vo l tag e .  T h e  i n s u l ati o n  o f c o n d u c to r s  i n  c a b l e s

N Tab l e  2 2 0 . 1 1 0 ( 2 )  D e m an d  Fac to rs  fo r Re c e p tac l e s  S u p p l i e d  b y
G e n e ral - P u rp o s e  B ran c h  C i rc u i ts  i n  C ate go r y 3  an d  C ate go r y
4  P ati e n t C are  S p ac e s

P o r ti o n  o f Re c e p tac l e  L o ad  to
Wh i c h  D e m an d Fac to r Ap p l i e s

( Vo l t- Am p e re s ) D e m an d  Fac to r ( % )

F i rs t 1 0 , 0 0 0  o r  l e s s 1 0 0
Re m a i n d e r  o ve r  1 0 , 0 0 0 5 0

N Tab l e  2 2 0 . 1 2 0  D e m an d  Fac to rs  fo r S h o re  P o we r Re c e p tac l e
L o ad s

N u m b e r o f S h o re  P o we r
Re c e p tac l e s

S u m  o f th e  Rati n g o f th e
Re c e p tac l e s  ( % )

1 –4 1 0 0
5 –8 9 0

9 –1 4 8 0
1 5 –3 0 7 0
3 1 –4 0 6 0
4 1 –5 0 5 0
5 1 –7 0 4 0

≥ 7 1 3 0

N o te s :
1 .  Wh e r e  s h o r e  p o we r  a c c o m m o d a ti o n s  p r o vi d e  two  r e c e p tac l e s
specifcally fo r  an  i n d i vi d u a l  b o a t s l i p  an d  th e s e  r e c e p ta c l e s  h a ve
d i ffe r e n t vo l ta g e s  ( e . g . ,  o n e  3 0 -a m p e r e ,  1 2 5 - vo l t a n d  o n e  5 0 -a m p e r e ,

1 2 5 / 2 5 0 - vo l t) ,  o n l y th e  r e c e p ta c l e  wi th  th e  l a r g e r  ki l o watt d e m a n d
s h a l l  b e  r e q u i r e d  to  b e  c a l c u l a te d .
2 .  F o r  e ac h  s h o r e  p o we r e d  p e d e s ta l  b e i n g  i n s ta l l e d  th a t i n c l u d e s  an
i n d i vi d u al  ki l o watt-h o u r  s u b m e te r s  fo r  e a c h  s l i p  a n d  i s  b e i n g  c a l c u l a te d
u s i n g  th e  c r i te r i a l i s te d  i n  Tab l e  2 2 0 . 1 2 0 ,  th e  to ta l  d e m a n d  a m p e r e s
s h a l l  b e  p e r m i tte d  to  b e  m u l ti p l i e d  b y 0 . 9  to  a c h i e ve  th e  fnal  d e m a n d
am p e r e s  o f th e  fa c i l i ty.
3 .  I f a  c i r c u i t fe e d i n g  a  b o a t h o i s t a n d  s h o r e  p o we r  fo r  th e  s a m e  b o a t
s l i p  i s  s h a r e d ,  o n l y th e  l o a d  wi th  th e  l a r g e r  k i l o wa tt d e m a n d  s h a l l  b e
r e q u i r e d  to  b e  c o u n te d  i n  th e  l o a d  c a l c u l ati o n .

o r  r ac e wa ys ,  e x c e p t Typ e  M I  c a b l e ,  s h a l l  b e  o f th e r m o s e t o r
th e r m o p l a s ti c  typ e  a n d ,  i n  we t l o c ati o n s ,  s h a l l  c o m p l y wi th
3 1 0 . 1 0 ( C ) .  T h e  i n s u l ati o n  o f c o n d u c to r s  fo r  fe s to o n  l i g h ti n g
s h a l l  b e  o f th e  th e r m o s e t o r  th e r m o p l as ti c  typ e .

Exception: Equipment grounding conductors and grounded circuit
conductors shall be permitted to be bare or covered as specifcally permit‐

ted elsewhere in this Code.
•

2 2 5 . 6  C o n d u c to r S i z e  an d  S u p p o r t.

Δ ( A)  O ve rh e ad  S p an s .  O p e n  i n d i vi d u al  c o n d u c to r s  s h al l  n o t b e
s m al l e r  th an  1 0  AWG c o p p e r  o r  8  AWG  al u m i n u m  fo r  s p a n s  u p
to  1 5  m  ( 5 0  ft)  i n  l e n g th ,  an d  8  AWG c o p p e r  o r  6  AWG al u m i ‐
n u m  fo r  a l o n g e r  s p an  u n l e s s  s u p p o r te d  b y a m e s s e n g e r  wi r e .

( B )  Fe s to o n  L i gh ti n g.  O ve rh e ad  c o n d u c to r s  fo r  fe s to o n  l i g h t‐
i n g  s h al l  n o t b e  s m a l l e r  th a n  1 2  AWG u n l e s s  th e  c o n d u c to r s  a r e
s u p p o r te d  b y m e s s e n g e r  wi r e s .  I n  a l l  s p an s  e x c e e d i n g  1 2  m
( 4 0  ft) ,  th e  c o n d u c to r s  s h a l l  b e  s u p p o r te d  b y m e s s e n g e r  wi r e .

T h e  m e s s e n g e r  wi r e  s h a l l  b e  s u p p o r te d  b y s tr ai n  i n s u l a to r s .
C o n d u c to r s  o r  m e s s e n ge r  wi r e s  s h a l l  n o t b e  atta c h e d  to  a n y fre
e s c ap e ,  d o wn s p o u t,  o r  p l u m b i n g  e q u i p m e n t.

•
Δ 2 2 5 . 1 0  Wi ri n g o n  B ui l d i n gs  ( o r O th e r S tr uc tu re s ) .  T h e  i n s ta l ‐

l ati o n  o f o u ts i d e  wi r i n g o n  s u r fac e s  o f b u i l d i n g s  ( o r  o th e r  s tr u c ‐
tu r e s )  s h al l  b e  p e r m i tte d  fo r  c i r c u i ts  n o t e x c e e d i n g  1 0 0 0  vo l ts ,

n o m i n a l ,  as  th e  fo l l o wi n g:

( 1 ) Au x i l i a r y gu tte r s
( 2 ) B u s ways

Δ Tab l e  2 2 5 . 3  O th e r Ar ti c l e s

E q u i p m e n t/ C o n d u c to rs Ar ti c l e

B r a n c h  c i r c u i ts 2 1 0
C l a s s  1  p o we r- l i m i te d  c i r c u i ts  a n d  C l a s s  1  p o we r-

l i m i te d  r e m o te - c o n tr o l  a n d  s i g n a l i n g  c i r c u i ts
7 2 4

C l a s s  2  an d  C l a s s  3  r e m o te - c o n tr o l ,  s i g n a l i n g ,  
a n d  p o we r-l i m i te d  c i r c u i ts

7 2 5

C o n d u c to r s  fo r  g e n e r a l  wi r i n g 3 1 0
E l e c tr i c a l l y d ri ve n  o r  c o n tr o l l e d  i r r i g a ti o n  

m a c h i n e s
6 7 5

E l e c tr i c  s i g n s  a n d  o u tl i n e  l i g h ti n g 6 0 0
F e e d e r s 2 1 5
F i r e  a l a r m  s ys te m s 7 6 0
F i x e d  o u td o o r  e l e c tr i c  d e i c i n g  a n d  s n o w-

m e l ti n g  e q u i p m e n t
4 2 6

Gr o u n d i n g  a n d  b o n d i n g 2 5 0
H a z a r d o u s  (classifed)  l o c a ti o n s 5 0 0
H a z a r d o u s  (classifed)  l o c a ti o n s  — specifc 5 1 0
M a r i n a s  a n d  b o a tyar d s 5 5 5
M e d i u m - vo l tag e  c o n d u c to r s  an d  c a b l e 3 1 1
M e s s e n g e r-s u p p o r te d  wi r i n g 3 9 6
M o b i l e  h o m e s ,  m a n u fa c tu r e d  h o m e s ,  a n d  

m o b i l e  h o m e  p a r ks
5 5 0

O p e n  wi r i n g  o n  i n s u l a to r s 3 9 8
O ve r  1 0 0 0  vo l ts ,  g e n e r a l 4 9 5
O ve r c u r r e n t p r o te c ti o n 2 4 0
O ve r c u r r e n t p r o te c ti o n  fo r  s ys te m s  r a te d  o ve r  

1 0 0 0  vo l ts  ac ,  1 5 0 0  vo l ts  d c
2 4 5

S e r vi c e s 2 3 0
S e r vi c e s ,  fe e d e r s ,  a n d  b r a n c h  c i r c u i ts  o ve r  

1 0 0 0  vo l ts  ac ,  1 5 0 0  vo l ts  d c
2 3 5

S o l a r  p h o to vo l tai c  s ys te m s 6 9 0
S wi m m i n g  p o o l s ,  fo u n ta i n s ,  an d  s i m i l a r  

i n s ta l l ati o n s
6 8 0

U s e  an d  identifcation  o f g r o u n d e d  c o n d u c to r s 2 0 0
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 0 3

( 3 ) C ab l e  tr ays
( 4 ) C ab l e b u s
( 5 ) E l e c tr i c a l  m e ta l l i c  tu b i n g ( E M T )
( 6 ) F l e x i b l e  m e tal  c o n d u i t ( F M C )
( 7 ) I n te r m e d i ate  m e tal  c o n d u i t ( I M C )
( 8 ) L i q u i d ti gh t fexible  m e tal  c o n d u i t ( L F M C )
( 9 ) L i q u i d ti gh t fexible  n o n m e ta l l i c  c o n d u i t ( L F N C )

( 1 0 ) M e s s e n ge r-s u p p o r te d  wi r i n g
( 1 1 ) O p e n  wi r i n g  o n  i n s u l a to r s

( 1 2 ) Re i n fo r c e d  th e r m o s e tti n g r e s i n  c o n d u i t ( RT RC )
( 1 3 ) Ri gi d  m e ta l  c o n d u i t ( RM C )
( 1 4 ) Ri gi d  p o l yvi n yl  c h l o r i d e  c o n d u i t ( P VC )
( 1 5 ) Typ e  M C  c a b l e
( 1 6 ) Typ e  M I  c ab l e
( 1 7 ) Typ e  S E  c ab l e
( 1 8 ) Typ e  T C -E R c a b l e
( 1 9 ) Typ e  U F  c ab l e
( 2 0 ) Wi r e wa ys

Δ 2 2 5 . 1 1  Fe e d e r an d  B ran c h - C i rc u i t C o n d u c to rs  E n te ri n g,  E x i t‐
i n g,  o r Attac h e d  to  B u i l d i n gs  o r S tr u c tu re s .  F e e d e r  an d

b r a n c h -c i r c u i t c o n d u c to r s  e n te r i n g o r  e x i ti n g  b u i l d i n g s  o r
s tr u c tu r e s  s h a l l  b e  i n s ta l l e d  i n  a c c o r d a n c e  wi th  2 3 0 . 5 2 .  O ve r ‐
h e a d  b r a n c h  c i r c u i ts  a n d  fe e d e r s  atta c h e d  to  b u i l d i n gs  o r  s tr u c ‐

tu r e s  s h al l  b e  i n s ta l l e d  i n  ac c o r d a n c e  wi th  2 3 0 . 5 4 .

2 2 5 . 1 2  O p e n - C o n d uc to r S up p o r ts .  O p e n  c o n d u c to r s  s h al l  b e
s u p p o r te d  o n  kn o b s ,  r ac ks ,  b r a c ke ts ,  o r  s tr ai n  i n s u l a to r s ,  th at
a r e  m a d e  o f g l a s s ,  p o r c e l a i n ,  o r  o th e r  a p p r o ve d  m ate r i a l s .

2 2 5 . 1 4  O p e n - C o n d u c to r S p ac i n gs .  C o n d u c to r s  s h al l  c o m p l y
wi th  th e  s p a c i n gs  p r o vi d e d  i n  Tab l e  2 3 0 . 5 1 ( C ) .

( A)  S e p arati o n  fro m  O th e r C i rc u i ts .  O p e n  c o n d u c to r s  s h al l  b e
s e p ar a te d  fr o m  o p e n  c o n d u c to r s  o f o th e r  c i r c u i ts  o r  s ys te m s  b y

n o t l e s s  th an  1 0 0  m m  ( 4  i n . ) .

( B )  C o n d u c to rs  o n  P o l e s .  C o n d u c to r s  o n  p o l e s  s h al l  h a ve  a
s e p ar a ti o n  o f n o t l e s s  th an  3 0 0  m m  ( 1  ft)  wh e r e  n o t p l ac e d  o n

r ac ks  o r  b r ac ke ts .  C o n d u c to r s  s u p p o r te d  o n  p o l e s  s h al l  p r o vi d e
a  h o r i z o n tal  c l i m b i n g  s p ac e  n o t l e s s  th a n  th e  fo l l o wi n g :

( 1 ) P o we r  c o n d u c to r s  b e l o w c o m m u n i c a ti o n s  c o n d u c to r s  —
7 5 0  m m  ( 3 0  i n . )

( 2 ) P o we r  c o n d u c to r s  a l o n e  o r  ab o ve  c o m m u n i c a ti o n s
c o n d u c to r s :

a. 3 0 0  vo l ts  o r  l e s s  — 6 0 0  m m  ( 2 4  i n . )
b . O ve r  3 0 0  vo l ts  — 7 5 0  m m  ( 3 0  i n . )

( 3 ) C o m m u n i c ati o n s  c o n d u c to r s  b e l o w p o we r  c o n d u c to r s  —
s a m e  a s  p o we r  c o n d u c to r s

( 4 ) C o m m u n i c ati o n s  c o n d u c to r s  al o n e  — n o  r e q u i r e m e n t
•

2 2 5 . 1 5  S u p p o r ts  o ve r B u i l d i n gs .  O u ts i d e  b r a n c h - c i r c u i t an d
fe e d e r  c o n d u c to r s  p as s i n g  o ve r  a  b u i l d i n g  s h a l l  b e  s e c u r e l y

s u p p o r te d .

2 2 5 . 1 6  Attac h m e n t to  B ui l d i n gs .

( A)  P o i n t o f Attac h m e n t.  T h e  p o i n t o f attac h m e n t to  a b u i l d ‐
i n g s h al l  b e  i n  ac c o r d an c e  wi th  2 3 0 . 2 6 .

( B )  M e an s  o f Attac h m e n t.  T h e  m e a n s  o f atta c h m e n t to  a
b u i l d i n g  s h al l  b e  i n  a c c o r d an c e  wi th  2 3 0 . 2 7 .

2 2 5 . 1 7  M as ts  as  S u p p o r ts .  O n l y fe e d e r  o r  b r an c h -c i r c u i t
c o n d u c to r s  specifed  wi th i n  th i s  s e c ti o n  s h al l  b e  p e r m i tte d  to
b e  attac h e d  to  th e  fe e d e r  a n d / o r  b r an c h -c i r c u i t m as t.  M as ts

u s e d  fo r  th e  s u p p o r t o f fnal  s p an s  o f fe e d e r s  o r  b r a n c h  c i r c u i ts
s h a l l  b e  i n s tal l e d  i n  a c c o r d a n c e  wi th  2 2 5 . 1 7 ( A)  a n d  ( B ) .

( A)  S tre n gth .  T h e  m as t s h al l  h ave  a d e q u a te  s tr e n g th  o r  b e
s u p p o r te d  b y b r a c e s  o r  g u y wi r e s  to  s afe l y wi th s tan d  th e  s tr ai n

i m p o s e d  b y th e  o ve rh e ad  fe e d e r  o r  b r an c h -c i r c u i t c o n d u c to r s .
H u b s  i n te n d e d  fo r  u s e  wi th  a c o n d u i t s e r vi n g  as  a m as t fo r
s u p p o r t o f fe e d e r  o r  b r an c h -c i r c u i t c o n d u c to r s  s h al l  b e  i d e n ti ‐
fed  fo r  u s e  wi th  a m as t.

( B )  Attac h m e n t.  F e e d e r  an d / o r  b r an c h -c i r c u i t c o n d u c to r s
s h a l l  n o t b e  a ttac h e d  to  a  m as t wh e r e  th e  c o n n e c ti o n  i s
b e twe e n  a we ath e rh e ad  o r  th e  e n d  o f th e  c o n d u i t a n d  a

c o u p l i n g wh e r e  th e  c o u p l i n g i s  l o c a te d  ab o ve  th e  l a s t p o i n t o f
s e c u r e m e n t to  th e  b u i l d i n g o r  o th e r  s tr u c tu r e ,  o r  wh e r e  th e
c o u p l i n g i s  l o c ate d  a b o ve  th e  b u i l d i n g o r  o th e r  s tr u c tu r e .

2 2 5 . 1 8  C l e aran c e  fo r O ve rh e ad  C o n d uc to rs  an d  C ab l e s .  O ve r ‐
h e ad  s p a n s  o f o p e n  c o n d u c to r s  an d  o p e n  m u l ti c o n d u c to r

c a b l e s  o f n o t o ve r  1 0 0 0  vo l ts ,  n o m i n a l ,  s h al l  h a ve  a c l e a r an c e  o f
n o t l e s s  th an  th e  fo l l o wi n g :

( 1 ) 3 . 0  m  ( 1 0  ft)  — ab o ve  fnished  gr a d e ,  s i d e wa l ks ,  o r  fr o m
a n y p l atfo r m  o r  p r o j e c ti o n  th at wi l l  p e r m i t p e r s o n al

c o n tac t wh e r e  th e  vo l ta ge  d o e s  n o t e x c e e d  1 5 0  vo l ts  to
gr o u n d  an d  a c c e s s i b l e  to  p e d e s tr i an s  o n l y

( 2 ) 3 . 7  m  ( 1 2  ft)  — o ve r  r e s i d e n ti al  p r o p e r ty an d  d r i ve ways ,
an d  th o s e  c o m m e r c i al  ar e a s  n o t s u b j e c t to  tr u c k traffc

wh e r e  th e  vo l ta ge  d o e s  n o t e x c e e d  3 0 0  vo l ts  to  g r o u n d
( 3 ) 4 . 5  m  ( 1 5  ft)  — fo r  th o s e  ar e as  l i s te d  i n  th e  3 . 7  m  ( 1 2  ft)

classifcation  wh e r e  th e  vo l tag e  e x c e e d s  3 0 0  vo l ts  to
gr o u n d

( 4 ) 5 . 5  m  ( 1 8  ft)  — o ve r  p u b l i c  s tr e e ts ,  al l e ys ,  r o ad s ,  p ar ki n g
ar e as  s u b j e c t to  tr u c k traffc,  d r i ve wa ys  o n  o th e r  th an  r e s i ‐

d e n ti al  p r o p e r ty,  an d  o th e r  l an d  tr ave r s e d  b y ve h i c l e s ,
s u c h  a s  c u l ti va te d ,  g r az i n g ,  fo r e s t,  an d  o r c h a r d

( 5 ) 7 . 5  m  ( 2 4 1 ∕2  ft)  — o ve r  tr ac k r a i l s  o f r a i l r o a d s

2 2 5 . 1 9  C l e aran c e s  fro m  B u i l d i n gs  fo r C o n d u c to rs  o f N o t o ve r
1 0 0 0  Vo l ts ,  N o m i n al .  O ve rh e ad  s p a n s  o f o p e n  c o n d u c to r s  an d
o p e n  m u l ti c o n d u c to r  c ab l e s  s h a l l  c o m p l y wi th  2 2 5 . 1 9 ( A) ,  ( B ) ,

( C ) ,  an d  ( D ) .

( A)  Ab o ve  Ro o fs .  O ve rh e a d  s p a n s  o f o p e n  c o n d u c to r s  an d
o p e n  m u l ti c o n d u c to r  c ab l e s  s h al l  h ave  a ve r ti c al  c l e ar an c e  o f
n o t l e s s  th a n  2 . 6  m  ( 8  ft 6  i n . )  ab o ve  th e  r o o f s u r fac e .  T h e  ve r ti ‐

c a l  c l e a r an c e  a b o ve  th e  r o o f l e ve l  s h al l  b e  m ai n ta i n e d  fo r  a
d i s tan c e  n o t l e s s  th a n  9 0 0  m m  ( 3  ft)  i n  al l  d i r e c ti o n s  fr o m  th e

e d ge  o f th e  r o o f.

Exception No.  1 : The area above a roof surface subject to pedestrian or
vehicular traffc shall have a vertical clearance from the roof surface in

accordance with the clearance requirements of 225. 1 8.

Exception No.  2: Where the voltage between conductors does not exceed
300,  and the roof has a slope of 1 00 mm in 300 mm (4 in.  in 1 2 in. )

or greater,  a reduction in clearance to 900 mm (3 ft) shall be permitted.

Exception No.  3: Where the voltage between conductors does not exceed
300,  a reduction in clearance above only the overhanging portion of the

roof to not less than 450 mm (1 8 in. ) shall be permitted if (1 ) not more
than 1 . 8 m (6 ft) of the conductors,  1 . 2 m (4 ft) horizontally,  pass
above the roof overhang,  and (2) they are terminated at a through-the-

roof raceway or approved support.

Exception No.  4: The requirement for maintaining the vertical clear‐
ance 900 mm (3 ft) from the edge of the roof shall not apply to the fnal

conductor span where the conductors are attached to the side of a build‐
ing.

( B )  Fro m  N o n b ui l d i n g o r N o n b ri d ge  S tr u c ture s .  F r o m  s i g n s ,
c h i m n e ys ,  r a d i o  an d  te l e vi s i o n  an te n n as ,  tan ks ,  an d  o th e r
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7 0 –1 0 4 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

n o n b u i l d i n g  o r  n o n b r i d g e  s tr u c tu r e s ,  c l e ar a n c e s  — ve r ti c al ,
d i a go n a l ,  a n d  h o r i z o n tal  — s h al l  n o t b e  l e s s  th a n  9 0 0  m m
( 3  ft) .

( C )  H o ri z o n tal  C l e aran c e s .  C l e ar a n c e s  s h al l  n o t b e  l e s s  th an
9 0 0  m m  ( 3  ft) .

( D )  Fi n al  S p an s .  F i n a l  s p an s  o f fe e d e r s  o r  b r an c h  c i r c u i ts  s h a l l
c o m p l y wi th  2 2 5 . 1 9 ( D ) ( 1 ) ,  ( D ) ( 2 ) ,  a n d  ( D ) ( 3 ) .

( 1 )  C l e aran c e  fro m  Wi n d o ws .  F i n a l  s p a n s  to  th e  b u i l d i n g th e y
s u p p l y,  o r  fr o m  wh i c h  th e y ar e  fe d ,  s h a l l  b e  p e r m i tte d  to  b e
atta c h e d  to  th e  b u i l d i n g,  b u t th e y s h a l l  b e  ke p t n o t l e s s  th a n
9 0 0  m m  ( 3  ft)  fr o m  wi n d o ws  th at ar e  d e s i g n e d  to  b e  o p e n e d ,

an d  fr o m  d o o r s ,  p o r c h e s ,  b a l c o n i e s ,  l a d d e r s ,  s tai r s ,  fre  e s c ap e s ,
o r  s i m i l ar  l o c a ti o n s .

Exception: Conductors run above the top level of a window shall be
permitted to be less than the 900 mm (3 ft) requirement.

( 2 )  Ve r ti c al  C l e aran c e .  T h e  ve r ti c al  c l e ar a n c e  o f fnal  s p a n s
ab o ve  o r  wi th i n  9 0 0  m m  ( 3  ft)  m e a s u r e d  h o r i z o n tal l y o f p l a t‐
fo r m s ,  p r o j e c ti o n s ,  o r  s u r fa c e s  th at wi l l  p e r m i t p e r s o n al  c o n tac t
s h a l l  b e  m ai n tai n e d  i n  a c c o r d a n c e  wi th  2 2 5 . 1 8 .

( 3 )  B ui l d i n g O p e n i n gs .  T h e  o ve rh e a d  b r a n c h -c i r c u i t an d
fe e d e r  c o n d u c to r s  s h a l l  n o t b e  i n s tal l e d  b e n e a th  o p e n i n g s
th r o u g h  wh i c h  m a te r i al s  m ay b e  m o ve d ,  s u c h  as  o p e n i n g s  i n
far m  a n d  c o m m e r c i al  b u i l d i n g s ,  an d  s h a l l  n o t b e  i n s tal l e d
wh e r e  th e y o b s tr u c t e n tr an c e  to  th e s e  o p e n i n gs .

( E )  Z o n e  fo r Fi re  L ad d e rs .  Wh e r e  b u i l d i n gs  e x c e e d  th r e e
s to r i e s  o r  1 5  m  ( 5 0  ft)  i n  h e i g h t,  o ve rh e a d  l i n e s  s h al l  b e

ar r an g e d ,  wh e r e  p r a c ti c a b l e ,  s o  th at a c l e ar  s p ac e  ( o r  z o n e )  a t
l e as t 1 . 8  m  ( 6  ft)  wi d e  wi l l  b e  l e ft e i th e r  ad j ac e n t to  th e  b u i l d ‐
i n g s  o r  b e g i n n i n g n o t o ve r  2 . 5  m  ( 8  ft)  fr o m  th e m  to  fac i l i ta te
th e  r ai s i n g o f l ad d e r s  wh e n  n e c e s s ar y fo r  fre  fghting.

2 2 5 . 2 0  P ro te c ti o n  Agai n s t P h ys i c al  D am age .  C o n d u c to r s
i n s ta l l e d  o n  b u i l d i n gs ,  s tr u c tu r e s ,  o r  p o l e s  s h al l  b e  p r o te c te d
ag ai n s t p h ys i c al  d am ag e  as  p r o vi d e d  fo r  s e r vi c e s  i n  2 3 0 . 5 0 .

2 2 5 . 2 1  M u l ti c o n d u c to r C ab l e s  o n  E x te ri o r S u r fac e s  o f B u i l d ‐
i n gs  ( o r O th e r S tr u c ture s ) .  S u p p o r ts  fo r  m u l ti c o n d u c to r  c ab l e s
o n  e x te r i o r  s u r fac e s  o f b u i l d i n gs  ( o r  o th e r  s tr u c tu r e s )  s h al l  b e
as  p r o vi d e d  i n  2 3 0 . 5 1 .

2 2 5 . 2 2  Rac e ways  o n  E x te ri o r S u r fac e s  o f B u i l d i n gs  o r O th e r
S tr u c ture s .  Rac e wa ys  o n  e x te r i o r s  o f b u i l d i n g s  o r  o th e r  s tr u c ‐
tu r e s  s h al l  b e  ar r an g e d  to  d r ai n  a n d  s h al l  b e  l i s te d  o r  ap p r o ve d
fo r  u s e  i n  we t l o c ati o n s .

2 2 5 . 2 4  O u td o o r L am p h o l d e rs .  Wh e r e  o u td o o r  l am p h o l d e r s
ar e  atta c h e d  as  p e n d an ts ,  th e  c o n n e c ti o n s  to  th e  c i r c u i t wi r e s
s h a l l  b e  s ta gg e r e d .  Wh e r e  s u c h  l am p h o l d e r s  h ave  te r m i n a l s  o f a
typ e  th a t p u n c tu r e  th e  i n s u l a ti o n  an d  m ake  c o n ta c t wi th  th e
c o n d u c to r s ,  th e y s h a l l  b e  attac h e d  o n l y to  c o n d u c to r s  o f th e
s tr an d e d  typ e .

2 2 5 . 2 5  L o c ati o n  o f O u td o o r L am p s .  L o c a ti o n s  o f l a m p s  fo r
o u td o o r  l i g h ti n g s h a l l  b e  b e l o w al l  e n e r g i z e d  c o n d u c to r s ,  tr a n s ‐
fo r m e r s ,  o r  o th e r  e l e c tr i c  u ti l i z ati o n  e q u i p m e n t,  u n l e s s  e i th e r

o f th e  fo l l o wi n g ap p l y:

( 1 ) C l e a r an c e s  o r  o th e r  s afe g u ar d s  ar e  p r o vi d e d  fo r  r e l am p ‐
i n g  o p e r ati o n s .

( 2 ) E q u i p m e n t i s  c o n tr o l l e d  b y a d i s c o n n e c ti n g  m e a n s  th a t i s
l o c ka b l e  o p e n  i n  ac c o r d an c e  wi th  1 1 0 . 2 5 .

2 2 5 . 2 6  Ve ge tati o n  as  S up p o r t.  Ve ge tati o n  s u c h  a s  tr e e s  s h a l l
n o t b e  u s e d  fo r  s u p p o r t o f o ve rh e ad  c o n d u c to r  s p an s .

2 2 5 . 2 7  Rac e way S e al .  Wh e r e  a  r ac e way e n te r s  a b u i l d i n g  o r
s tr u c tu r e  fr o m  o u ts i d e ,  i t s h al l  b e  s e al e d  i n  ac c o r d an c e  wi th

3 0 0 . 5 ( G)  an d  3 0 0 . 7 ( A) .  S p ar e  o r  u n u s e d  r ac e wa ys  s h al l  al s o  b e
s e a l e d .  S e a l a n ts  s h a l l  b e  identifed  fo r  u s e  wi th  c a b l e  i n s u l ati o n ,

c o n d u c to r  i n s u l ati o n ,  b ar e  c o n d u c to r,  s h i e l d ,  o r  o th e r  c o m p o ‐
n e n ts .

P ar t I I . B u i l d i n gs  o r O th e r S tr u c tu re s  S u p p l i e d  b y a Fe e d e r( s )
o r B ran c h  C i rc u i t( s )

2 2 5 . 3 0  N u m b e r o f S u p p l i e s .  A b u i l d i n g  o r  o th e r  s tr u c tu r e  th a t
i s  s e r ve d  b y a  b r an c h  c i r c u i t o r  fe e d e r  o n  th e  l o a d  s i d e  o f a

s e r vi c e  d i s c o n n e c ti n g  m e an s  s h al l  b e  s u p p l i e d  b y o n l y o n e
fe e d e r  o r  b r an c h  c i r c u i t u n l e s s  p e r m i tte d  i n  2 2 5 . 3 0 ( A)

th r o u g h  ( F ) .  F o r  th e  p u r p o s e  o f th i s  s e c ti o n ,  a  m u l ti wi r e
b r a n c h  c i r c u i t s h a l l  b e  c o n s i d e r e d  a  s i n gl e  c i r c u i t.

Wh e r e  a b r a n c h  c i r c u i t o r  fe e d e r  o r i g i n a te s  i n  th e s e  ad d i ‐
ti o n a l  b u i l d i n gs  o r  o th e r  s tr u c tu r e s ,  o n l y o n e  fe e d e r  o r  b r a n c h

c i r c u i t s h a l l  b e  p e r m i tte d  to  s u p p l y p o we r  b ac k to  th e  o r i gi n al
b u i l d i n g  o r  s tr u c tu r e ,  u n l e s s  p e r m i tte d  i n  2 2 5 . 3 0 ( A)

th r o u g h  ( F ) .

( A)  S p e c i al  C o n d i ti o n s .  Ad d i ti o n a l  fe e d e r s  o r  b r an c h  c i r c u i ts
s h a l l  b e  p e r m i tte d  to  s u p p l y th e  fo l l o wi n g :

( 1 ) F i r e  p u m p s
( 2 ) E m e r g e n c y s ys te m s
( 3 ) L e g al l y r e q u i r e d  s tan d b y s ys te m s
( 4 ) O p ti o n a l  s ta n d b y s ys te m s
( 5 ) P ar a l l e l  p o we r  p r o d u c ti o n  s ys te m s
( 6 ) S ys te m s  d e s i gn e d  fo r  c o n n e c ti o n  to  m u l ti p l e  s o u r c e s  o f

s u p p l y fo r  th e  p u r p o s e  o f e n h an c e d  r e l i ab i l i ty
( 7 ) E l e c tr i c  ve h i c l e  p o we r  tr an s fe r  s ys te m s  l i s te d ,  l ab e l e d ,  an d

identifed  fo r  m o r e  th an  a s i n g l e  b r an c h  c i r c u i t o r  fe e d e r
( 8 ) D o c ki n g  fa c i l i ti e s  a n d  p i e r s

( B )  C o m m o n  S u p p l y E q u i p m e n t.  Wh e r e  fe e d e r  c o n d u c to r s
o r i gi n ate  i n  th e  s am e  p a n e l b o ar d ,  s wi tc h b o a r d ,  o r  o th e r  d i s tr i ‐

b u ti o n  e q u i p m e n t,  an d  e a c h  fe e d e r  te r m i n ate s  i n  a s i n gl e
d i s c o n n e c ti n g m e a n s ,  n o t m o r e  th a n  s i x  fe e d e r s  s h a l l  b e

p e r m i tte d .  Wh e r e  m o r e  th an  o n e  fe e d e r  i s  i n s tal l e d  i n  ac c o r d ‐
an c e  wi th  th i s  s e c ti o n ,  a l l  fe e d e r  d i s c o n n e c ts  s u p p l yi n g th e
b u i l d i n g  o r  s tr u c tu r e  s h al l  b e  gr o u p e d  i n  th e  s am e  l o c ati o n ,

a n d  th e  r e q u i r e m e n ts  o f 2 2 5 . 3 3  s h a l l  n o t a p p l y.  E a c h  d i s c o n ‐
n e c t s h al l  b e  m ar ke d  to  i n d i c a te  th e  l o ad  s e r ve d .

( C )  S p e c i al  O c c u p an c i e s .  B y s p e c i a l  p e r m i s s i o n ,  a d d i ti o n al
fe e d e r s  o r  b r an c h  c i r c u i ts  s h a l l  b e  p e r m i tte d  fo r  e i th e r  o f th e

fo l l o wi n g :

( 1 ) M u l ti p l e - o c c u p an c y b u i l d i n gs  wh e r e  th e r e  i s  n o  s p a c e
a va i l ab l e  fo r  s u p p l y e q u i p m e n t a c c e s s i b l e  to  a l l  o c c u p an ts

( 2 ) A s i n gl e  b u i l d i n g o r  o th e r  s tr u c tu r e  suffciently l ar g e  to
m a ke  two  o r  m o r e  s u p p l i e s  n e c e s s a r y

( D )  C ap ac i ty Re q u i re m e n ts .  Ad d i ti o n al  fe e d e r s  o r  b r a n c h
c i r c u i ts  s h a l l  b e  p e r m i tte d  wh e r e  th e  c ap ac i ty r e q u i r e m e n ts  ar e

i n  e x c e s s  o f 2 0 0 0  a m p e r e s  a t a s u p p l y vo l ta ge  o f 1 0 0 0  vo l ts  o r
l e s s .

( E )  D i ffe re n t C h arac te ri s ti c s .  Ad d i ti o n al  fe e d e r s  o r  b r a n c h
c i r c u i ts  s h al l  b e  p e r m i tte d  fo r  d i ffe r e n t vo l tag e s ,  fr e q u e n c i e s ,

o r  p h a s e s ,  o r  fo r  d i ffe r e n t u s e s  s u c h  a s  c o n tr o l  o f o u ts i d e  l i g h t‐
i n g  fr o m  m u l ti p l e  l o c ati o n s .
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ART I C L E  2 2 5  — O U T S I D E  B RAN C H  C I RC U I T S  AN D  F E E D E RS 2 2 5 . 3 8

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 0 5

Δ ( F)  D o c u m e n te d  S wi tc h i n g P ro c e d ure s .  Ad d i ti o n al  fe e d e r s  o r
b r a n c h  c i r c u i ts  s h a l l  b e  p e r m i tte d  to  s u p p l y i n s ta l l ati o n s  u n d e r

s i n gl e  m an ag e m e n t wh e r e  d o c u m e n te d  s afe  s wi tc h i n g p r o c e ‐
d u r e s  ar e  e s ta b l i s h e d  a n d  m ai n ta i n e d .

Δ 2 2 5 . 3 1  D i s c o n n e c ti n g M e an s .

N ( A)  G e n e ral .  M e a n s  s h a l l  b e  p r o vi d e d  fo r  d i s c o n n e c ti n g a l l
u n gr o u n d e d  c o n d u c to r s  th a t s u p p l y o r  p as s  th r o u gh  th e  b u i l d ‐

i n g  o r  s tr u c tu r e .

Δ ( B )  L o c ati o n .  T h e  d i s c o n n e c ti n g  m e an s  s h a l l  b e  i n s tal l e d
e i th e r  i n s i d e  o r  o u ts i d e  o f th e  b u i l d i n g  o r  s tr u c tu r e  s e r ve d  o r
wh e r e  th e  c o n d u c to r s  p as s  th r o u g h  th e  b u i l d i n g  o r  s tr u c tu r e .

T h e  d i s c o n n e c ti n g  m e an s  s h al l  b e  a t a  r e ad i l y ac c e s s i b l e  l o c a‐
ti o n  n e a r e s t th e  p o i n t o f e n tr an c e  o f th e  c o n d u c to r s .  F o r  th e
p u r p o s e s  o f th i s  s e c ti o n ,  th e  r e q u i r e m e n ts  i n  2 3 0 . 6  s h al l  ap p l y.

Exception No.  1 : For installations under single management,  where
documented safe switching procedures are established and maintained,

and where the installation is monitored by qualifed individuals,  the
disconnecting means shall be permitted to be located elsewhere on the

premises.

Exception No.  2: For buildings or other structures qualifying under
685. 1 ,  the disconnecting means shall be permitted to be located else‐

where on the premises.

Exception No.  3: For towers or poles used as lighting standards,  the
disconnecting means shall be permitted to be located elsewhere on the

premises.

Exception No.  4: For poles or similar structures used only for support of
signs installed in accordance with 600. 1 ,  the disconnecting means

shall be permitted to be located elsewhere on the premises.

2 2 5 . 3 3  M ax i m um  N u m b e r o f D i s c o n n e c ts .

( A)  G e n e ral .  T h e  d i s c o n n e c ti n g  m e an s  fo r  e ac h  s u p p l y
p e r m i tte d  b y 2 2 5 . 3 0  s h al l  c o n s i s t o f n o t m o r e  th an  s i x  s wi tc h e s

o r  s i x  c i r c u i t b r e ake r s  m o u n te d  i n  a  s i n g l e  e n c l o s u r e ,  i n  a
gr o u p  o f s e p a r ate  e n c l o s u r e s ,  o r  i n  o r  o n  a  s wi tc h b o a r d  o r
s wi tc h g e ar.  T h e r e  s h al l  b e  n o  m o r e  th an  s i x  d i s c o n n e c ts  p e r

s u p p l y g r o u p e d  i n  an y o n e  l o c a ti o n .

Exception: For the purposes of this section,  disconnecting means used
solely for the control circuit of the ground-fault protection system,  or the

control circuit of the power-operated supply disconnecting means,
installed as part of the listed equipment,  shall not be considered a

supply disconnecting means.

( B )  S i n gl e - P o l e  U n i ts .  Two  o r  th r e e  s i n gl e -p o l e  s wi tc h e s  o r
b r e a ke r s  c ap ab l e  o f i n d i vi d u a l  o p e r a ti o n  s h al l  b e  p e r m i tte d  o n

m u l ti wi r e  c i r c u i ts ,  o n e  p o l e  fo r  e ac h  u n gr o u n d e d  c o n d u c to r,  a s
o n e  m u l ti p o l e  d i s c o n n e c t,  p r o vi d e d  th e y ar e  e q u i p p e d  wi th
identifed  h a n d l e  ti e s  o r  a  m a s te r  h an d l e  to  d i s c o n n e c t a l l

u n gr o u n d e d  c o n d u c to r s  wi th  n o  m o r e  th an  s i x  o p e r ati o n s  o f
th e  h an d .

2 2 5 . 3 4  G ro u p i n g o f D i s c o n n e c ts .

( A)  G e n e ral .  T h e  two  to  s i x  d i s c o n n e c ts  as  p e r m i tte d  i n  2 2 5 . 3 3
s h a l l  b e  g r o u p e d .  E a c h  d i s c o n n e c t s h al l  b e  m ar ke d  to  i n d i c ate

th e  l o ad  s e r ve d .

Exception: One of the two to six disconnecting means permitted in
225. 33,  where used only for a water pump also intended to provide fre

protection,  shall be permitted to be located remote from the other discon‐
necting means.

( B )  Ad d i ti o n al  D i s c o n n e c ti n g M e an s .  T h e  o n e  o r  m o re  ad d i ‐
ti o n a l  d i s c o n n e c ti n g  m e an s  fo r  fre  p u m p s  o r  fo r  e m e r g e n c y,
l e g al l y r e q u i r e d  s tan d b y o r  o p ti o n al  s ta n d b y s ys te m  p e rm i tte d

b y 2 2 5 . 3 0  s h al l  b e  i n s ta l l e d  suffciently r e m o te  fr o m  th e  o n e  to
s i x  d i s c o n n e c ti n g  m e a n s  fo r  n o r m a l  s u p p l y to  m i n i m i z e  th e
p o s s i b i l i ty o f s i m u l ta n e o u s  i n te r r u p ti o n  o f s u p p l y.

2 2 5 . 3 5  Ac c e s s  to  O c c u p an ts .  I n  a m u l ti p l e -o c c u p an c y b u i l d ‐
i n g,  e a c h  o c c u p an t s h a l l  h a ve  a c c e s s  to  th e  o c c u p an t’ s  s u p p l y

d i s c o n n e c ti n g m e an s .

Exception: In a multiple-occupancy building where electric supply and
electrical maintenance are provided by the building management and

where these are under continuous building management supervision,
the supply disconnecting means supplying more than one occupancy

shall be permitted to be accessible to authorized management personnel
only.

Δ 2 2 5 . 3 6  Typ e  o f D i s c o n n e c ti n g M e an s .  T h e  d i s c o n n e c ti n g
m e a n s  specifed  i n  2 2 5 . 3 1  s h a l l  b e  a  c i r c u i t b r e ake r,  m o l d e d

c a s e  s wi tc h ,  g e n e r al - u s e  s wi tc h ,  s n ap  s wi tc h ,  o r  o th e r  a p p r o ve d
m e a n s .  Wh e r e  a p p l i e d  i n  a c c o r d an c e  wi th  2 5 0 . 3 2 ( B ) ( 1 ) ,

E x c e p ti o n  N o .  1 ,  th e  d i s c o n n e c ti n g  m e a n s  s h al l  b e  s u i tab l e  fo r
u s e  a s  s e r vi c e  e q u i p m e n t.

2 2 5 . 3 7  Identifcation.  Wh e r e  a  b u i l d i n g  o r  s tr u c tu r e  h as  an y
c o m b i n ati o n  o f fe e d e r s ,  b r an c h  c i r c u i ts ,  o r  s e r vi c e s  p a s s i n g

th r o u g h  i t o r  s u p p l yi n g  i t,  a  p e r m a n e n t p l a q u e  o r  d i r e c to r y
s h a l l  b e  i n s tal l e d  at e ac h  fe e d e r  a n d  b r a n c h -c i r c u i t d i s c o n n e c t

l o c a ti o n  d e n o ti n g  al l  o th e r  s e r vi c e s ,  fe e d e r s ,  o r  b r a n c h  c i r c u i ts
s u p p l yi n g  th a t b u i l d i n g o r  s tr u c tu r e  o r  p as s i n g  th r o u gh  th at
b u i l d i n g  o r  s tr u c tu r e  an d  th e  ar e a  s e r ve d  b y e ac h .

Exception No.  1 : A plaque or directory shall not be required for large-
capacity multibuilding industrial installations under single manage‐

ment,  where it is ensured that disconnection can be accomplished by
establishing and maintaining safe switching procedures.

Exception No.  2: This identifcation shall not be required for branch
circuits installed from a dwelling unit to a second building or structure.

2 2 5 . 3 8  D i s c o n n e c t C o n s tr u c ti o n .  D i s c o n n e c ti n g  m e an s  s h a l l
m e e t th e  r e q u i r e m e n ts  o f 2 2 5 . 3 8 ( A)  th r o u gh  ( D ) .

( A)  M an u al l y o r P o we r O p e rab l e .  T h e  d i s c o n n e c ti n g m e a n s
s h a l l  c o n s i s t o f e i th e r  ( 1 )  a m a n u a l l y o p e r ab l e  s wi tc h  o r  a

c i r c u i t b r e a ke r  e q u i p p e d  wi th  a h an d l e  o r  o th e r  s u i tab l e  o p e r ‐
ati n g  m e a n s  o r  ( 2 )  a p o we r-o p e r a b l e  s wi tc h  o r  c i r c u i t b r e ake r,

p r o vi d e d  th e  s wi tc h  o r  c i r c u i t b r e a ke r  c an  b e  o p e n e d  b y h an d
i n  th e  e ve n t o f a  p o we r  fa i l u r e .

( B )  S i m u l tan e o us  O p e n i n g o f P o l e s .  E a c h  b u i l d i n g  o r s tr u c ‐
tu r e  d i s c o n n e c ti n g  m e an s  s h a l l  s i m u l tan e o u s l y d i s c o n n e c t a l l
u n g r o u n d e d  s u p p l y c o n d u c to r s  th a t i t c o n tr o l s  fr o m  th e  b u i l d ‐

i n g o r  s tr u c tu r e  wi r i n g  s ys te m .

( C )  D i s c o n n e c ti o n  o f G ro u n d e d  C o n d u c to r.  Wh e r e  th e  b u i l d ‐
i n g  o r  s tr u c tu r e  d i s c o n n e c ti n g  m e an s  d o e s  n o t d i s c o n n e c t th e
gr o u n d e d  c o n d u c to r  fr o m  th e  g r o u n d e d  c o n d u c to r s  i n  th e

b u i l d i n g  o r  s tr u c tu r e  wi r i n g,  o th e r  m e an s  s h al l  b e  p r o vi d e d  fo r
th i s  p u r p o s e  at th e  l o c ati o n  o f th e  d i s c o n n e c ti n g m e an s .  A
te r m i n a l  o r  b u s  to  wh i c h  a l l  g r o u n d e d  c o n d u c to r s  c an  b e

a ttac h e d  b y m e a n s  o f p r e s s u r e  c o n n e c to r s  s h al l  b e  p e rm i tte d
fo r  th i s  p u r p o s e .

I n  a m u l ti s e c ti o n  s wi tc h b o ar d  o r  s wi tc h ge a r,  d i s c o n n e c ts  fo r
th e  gr o u n d e d  c o n d u c to r  s h a l l  b e  p e r m i tte d  to  b e  i n  an y s e c ti o n
o f th e  s wi tc h b o a r d  o r  s wi tc h ge a r,  i f th e  s wi tc h b o a r d  s e c ti o n  o r
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ART I C L E  2 3 0  — S E RVI C E S2 2 5 . 3 8

7 0 –1 0 6 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

s wi tc h g e ar  s e c ti o n  i s  m a r ke d  to  i n d i c ate  a  gr o u n d e d  c o n d u c to r
d i s c o n n e c t i s  c o n ta i n e d  wi th i n  th e  e q u i p m e n t.

( D )  I n d i c ati n g.  T h e  b u i l d i n g o r  s tr u c tu r e  d i s c o n n e c ti n g
m e a n s  s h al l  p l ai n l y i n d i c a te  wh e th e r  i t i s  i n  th e  o p e n  o r  c l o s e d
p o s i ti o n .

2 2 5 . 3 9  Rati n g o f D i s c o n n e c t.  T h e  fe e d e r  o r  b r an c h -c i r c u i t
d i s c o n n e c ti n g m e an s  s h al l  h ave  a r a ti n g o f n o t l e s s  th an  th e
c a l c u l ate d  l o a d  to  b e  s u p p l i e d ,  d e te r m i n e d  i n  ac c o r d an c e  wi th
P ar ts  I  an d  I I  o f Ar ti c l e  2 2 0  fo r  b r a n c h  c i r c u i ts ,  P ar t I I I  o r  I V o f

Ar ti c l e  2 2 0  fo r  fe e d e r s ,  o r  P ar t V o f Ar ti c l e  2 2 0  fo r  far m  l o a d s .
Wh e r e  th e  b r an c h  c i r c u i t o r  fe e d e r  d i s c o n n e c ti n g m e a n s
c o n s i s ts  o f m o r e  th an  o n e  s wi tc h  o r  c i r c u i t b r e a ke r,  as  p e r m i t‐
te d  b y 2 2 5 . 3 3 ,  c o m b i n i n g th e  r ati n g s  o f al l  th e  s wi tc h e s  o r
c i r c u i t b r e ake r s  fo r  d e te r m i n i n g  th e  r ati n g  o f th e  d i s c o n n e c t‐
i n g  m e an s  s h al l  b e  p e r m i tte d .  I n  n o  c a s e  s h al l  th e  r a ti n g b e
l o we r  th a n  specifed  i n  2 2 5 . 3 9 ( A) ,  ( B ) ,  ( C ) ,  o r  ( D ) .

( A)  O n e - C i rc u i t I n s tal l ati o n .  F o r  i n s ta l l a ti o n s  to  s u p p l y o n l y
l i m i te d  l o ad s  o f a s i n gl e  b r an c h  c i r c u i t,  th e  b r an c h  c i r c u i t
d i s c o n n e c ti n g m e a n s  s h a l l  h ave  a r a ti n g o f n o t l e s s  th a n
1 5  am p e r e s .

( B )  Two - C i rc u i t I n s tal l ati o n s .  F o r  i n s tal l a ti o n s  c o n s i s ti n g  o f
n o t m o r e  th an  two  2 - wi r e  b r a n c h  c i r c u i ts ,  th e  fe e d e r  o r  b r an c h -
c i r c u i t d i s c o n n e c ti n g  m e a n s  s h al l  h ave  a r ati n g  o f n o t l e s s  th a n
3 0  am p e r e s .

( C )  O n e - Fam i l y D we l l i n g.  F o r  a o n e -fam i l y d we l l i n g ,  th e
fe e d e r  d i s c o n n e c ti n g m e a n s  s h a l l  h ave  a r a ti n g o f n o t l e s s  th an
1 0 0  a m p e r e s ,  3 -wi r e .

( D )  Al l  O th e rs .  F o r  a l l  o th e r  i n s ta l l a ti o n s ,  th e  fe e d e r  o r
b r a n c h -c i r c u i t d i s c o n n e c ti n g m e an s  s h al l  h ave  a  r a ti n g o f n o t
l e s s  th an  6 0  am p e r e s .

2 2 5 . 4 0  Ac c e s s  to  O ve rc u r re n t P ro te c ti ve  D e vi c e s .  Wh e r e  a
fe e d e r  o ve r c u r r e n t d e vi c e  i s  n o t r e ad i l y a c c e s s i b l e ,  b r a n c h -
c i r c u i t o ve r c u r r e n t d e vi c e s  s h al l  b e  i n s ta l l e d  o n  th e  l o a d  s i d e ,
s h a l l  b e  m o u n te d  i n  a r e a d i l y a c c e s s i b l e  l o c a ti o n ,  a n d  s h al l  b e
o f a l o we r  a m p e r e  r ati n g  th an  th e  fe e d e r  o ve r c u r r e n t d e vi c e .

•
N 2 2 5 . 4 1  E m e rge n c y D i s c o n n e c ts .  F o r  o n e - an d  two -fam i l y d we l l ‐

i n g  u n i ts ,  a n  e m e r g e n c y d i s c o n n e c ti n g  m e a n s  s h al l  b e  i n s ta l l e d .

N ( A)  G e n e ral .

N ( 1 )  L o c ati o n .  T h e  d i s c o n n e c ti n g  m e an s  s h al l  b e  i n s ta l l e d  i n  a
r e ad i l y ac c e s s i b l e  o u td o o r  l o c ati o n  o n  o r  wi th i n  s i gh t o f th e

d we l l i n g  u n i t.

N ( 2 )  Rati n g.  T h e  d i s c o n n e c ti n g m e a n s  s h al l  h a ve  a s h o r t-c i r c u i t
c u r r e n t r ati n g  e q u al  to  o r  g r e ate r  th a n  th e  avai l ab l e  fau l t
c u r r e n t.

N ( 3 )  G ro u p i n g.  I f m o r e  th an  o n e  d i s c o n n e c ti n g  m e a n s  i s  p r o vi ‐
d e d ,  th e y s h al l  b e  g r o u p e d .

N ( B )  Identifcation  o f O th e r I s o l ati o n  D i s c o n n e c ts .  Wh e r e
e q u i p m e n t fo r  i s o l ati o n  o f o th e r  e n e r g y s o u r c e  s ys te m s  i s  n o t
l o c ate d  a d j ac e n t to  th e  e m e r g e n c y d i s c o n n e c t r e q u i r e d  b y th i s

s e c ti o n ,  a  p l a q u e  o r  d i r e c to r y i d e n ti fyi n g th e  l o c a ti o n  o f a l l
e q u i p m e n t fo r  i s o l a ti o n  o f o th e r  e n e r g y s o u r c e s  s h al l  b e  l o c a‐
te d  ad j a c e n t to  th e  d i s c o n n e c ti n g  m e an s  r e q u i r e d  b y th i s

s e c ti o n .

I n fo r m ati o n a l  N o te :  S e e  4 4 5 . 1 8 ,  4 8 0 . 7 ,  7 0 5 . 2 0 ,  a n d  7 0 6 . 1 5  fo r
e x a m p l e s  o f o th e r  e n e r g y s o u r c e  s ys te m  i s o l ati o n  m e a n s .

N ( C )  M ark i n g.  T h e  d i s c o n n e c ti n g m e an s  s h a l l  b e  m a r ke d  a s
E M E RGE N C Y D I S C O N N E C T.

M ar ki n g s  s h al l  c o m p l y wi th  1 1 0 . 2 1 ( B )  an d  a l l  o f th e  fo l l o w‐
i n g :

( 1 ) T h e  m ar ki n g  o r  l a b e l s  s h a l l  b e  l o c a te d  o n  th e  o u ts i d e
fr o n t o f th e  d i s c o n n e c t e n c l o s u r e  wi th  r e d  b ac kg r o u n d

a n d  wh i te  te x t.
( 2 ) T h e  l e tte r s  s h al l  b e  l e as t 1 3  m m  ( 1 ∕2  i n . )  h i gh .

N 2 2 5 . 4 2  S u rge  P ro te c ti o n .

N ( A)  S urge - P ro te c ti ve  D e vi c e .  Wh e r e  a fe e d e r  s u p p l i e s  a n y o f
th e  fo l l o wi n g ,  a  s u r g e -p r o te c ti ve  d e vi c e  ( S P D )  s h al l  b e  i n s ta l ‐

l e d :

( 1 ) D we l l i n g  u n i ts
( 2 ) D o r m i to r y u n i ts
( 3 ) Gu e s t r o o m s  a n d  g u e s t s u i te s  o f h o te l s  an d  m o te l s
( 4 ) Ar e a s  o f n u r s i n g  h o m e s  a n d  l i m i te d -c ar e  fac i l i ti e s  u s e d

e x c l u s i ve l y a s  p ati e n t s l e e p i n g  r o o m s

N ( B )  L o c ati o n .  T h e  S P D  s h a l l  b e  i n s tal l e d  i n  o r  a d j ac e n t to  th e
d i s tr i b u ti o n  e q u i p m e n t th at i s  c o n n e c te d  to  th e  l o a d  s i d e  o f th e
fe e d e r  an d  c o n tai n s  b r an c h  c i r c u i t o ve r c u r r e n t p r o te c ti ve

d e vi c e ( s )  th a t s u p p l y th e  l o c a ti o n  specifed  i n  2 2 5 . 4 2 ( A) .

I n fo r m ati o n a l  N o te :  S u r g e  p r o te c ti o n  i s  m o s t e ffe c ti ve  wh e n
c l o s e s t to  th e  b r a n c h  c i r c u i t.  S u r g e s  c a n  b e  g e n e r ate d  fr o m
m u l ti p l e  s o u r c e s  i n c l u d i n g ,  b u t n o t l i m i te d  to ,  l i g h tn i n g ,  th e
e l e c tr i c  u ti l i ty,  o r  u ti l i z a ti o n  e q u i p m e n t.

N ( C )  Typ e .  T h e  S P D  s h a l l  b e  a Typ e  1  o r  Typ e  2  S P D .

N ( D )  Re p l ac e m e n t.  Wh e r e  th e  d i s tr i b u ti o n  e q u i p m e n t s u p p l i e d
b y th e  fe e d e r  i s  r e p l a c e d ,  al l  o f th e  r e q u i r e m e n ts  o f th i s  s e c ti o n
s h a l l  a p p l y.

N ( E )  Rati n gs .  S P D s  s h al l  h ave  a  n o m i n a l  d i s c h a r ge  c u r r e n t
r a ti n g ( I n )  o f n o t l e s s  th an  1 0 kA.

I n fo r m ati o n a l  N o te :  L e a d  l e n g th s  o f c o n d u c to r s  to  th e  S P D
s h o u l d  b e  ke p t a s  s h o r t a s  p o s s i b l e  to  r e d u c e  l e t- th r o u g h
vo l ta g e s .

ART I C L E  2 3 0
S e r vi c e s

P ar t I . G e n e ral

Δ 2 3 0 . 1  S c o p e .  T h i s  a r ti c l e  c o ve r s  s e r vi c e  c o n d u c to r s  a n d  e q u i p ‐
m e n t fo r  c o n tr o l  a n d  p r o te c ti o n  o f s e r vi c e s  n o t o ve r  1 0 0 0  vo l ts
ac  o r  1 5 0 0  vo l ts  d c ,  n o m i n al  a n d  th e i r  i n s tal l ati o n  r e q u i r e ‐
m e n ts .

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  I n fo r m ati o n a l  N o te  F i g u r e  2 3 0 . 1 .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  P ar t V o f Ar ti c l e  2 3 5  fo r  s e r vi c e s
o ve r  1 0 0 0  vo l ts  a c  o r  1 5 0 0  vo l ts  d c ,  n o m i n a l .

2 3 0 . 2  N u m b e r o f S e r vi c e s .  A b u i l d i n g  o r  o th e r  s tr u c tu r e
s e r ve d  s h al l  b e  s u p p l i e d  b y o n l y o n e  s e r vi c e  u n l e s s  p e r m i tte d  i n
2 3 0 . 2 ( A)  th r o u g h  ( D ) .  F o r  th e  p u r p o s e  o f 2 3 0 . 4 0 ,  E x c e p ti o n
N o .  2  o n l y,  u n d e r g r o u n d  s e ts  o f c o n d u c to r s ,  1 / 0  AWG  an d
l ar g e r,  r u n n i n g  to  th e  s a m e  l o c ati o n  an d  c o n n e c te d  to ge th e r  at
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ART I C L E  2 3 0  — S E RVI C E S 2 3 0 . 9

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 0 7

th e i r  s u p p l y e n d  b u t n o t c o n n e c te d  to ge th e r  a t th e i r  l o ad  e n d
s h a l l  b e  c o n s i d e r e d  to  b e  s u p p l yi n g o n e  s e r vi c e .

( A)  S p e c i al  C o n d i ti o n s .  Ad d i ti o n al  s e r vi c e s  s h al l  b e  p e r m i tte d
to  s u p p l y th e  fo l l o wi n g :

( 1 ) F i r e  p u m p s
( 2 ) E m e r ge n c y s ys te m s
( 3 ) L e g al l y r e q u i r e d  s ta n d b y s ys te m s
( 4 ) O p ti o n a l  s ta n d b y s ys te m s
( 5 ) I n te r c o n n e c te d  e l e c tr i c  p o we r  p r o d u c ti o n  s o u r c e s
( 6 ) S ys te m s  d e s i gn e d  fo r  c o n n e c ti o n  to  m u l ti p l e  s o u r c e s  o f

s u p p l y fo r  th e  p u r p o s e  o f e n h an c e d  r e l i ab i l i ty

( B )  S p e c i al  O c c u p an c i e s .  B y s p e c i al  p e r m i s s i o n ,  a d d i ti o n al
s e r vi c e s  s h al l  b e  p e r m i tte d  fo r  e i th e r  o f th e  fo l l o wi n g:

( 1 ) M u l ti p l e - o c c u p an c y b u i l d i n g s  wh e r e  th e r e  i s  n o  avai l ab l e
s p ac e  fo r  s e r vi c e  e q u i p m e n t ac c e s s i b l e  to  a l l  o c c u p a n ts

( 2 ) A s i n gl e  b u i l d i n g  o r  o th e r  s tr u c tu r e  suffciently l ar g e  to
m a ke  two  o r  m o r e  s e r vi c e s  n e c e s s ar y

( C )  C ap ac i ty Re q u i re m e n ts .  Ad d i ti o n al  s e r vi c e s  s h a l l  b e
p e r m i tte d  u n d e r  a n y o f th e  fo l l o wi n g :

( 1 ) Wh e r e  th e  c a p ac i ty r e q u i r e m e n ts  ar e  i n  e x c e s s  o f
2 0 0 0  am p e r e s  at a s u p p l y vo l ta ge  o f 1 0 0 0  vo l ts  o r  l e s s

S e r v i n g  U t i l i t y

O ve rh e a d
L a s t  p o l e

O ve rh e a d  
s e r v i c e  c o n d u c t o r s  

U n d e rg ro u n d  
s e r v i c e  c o n d u c t o rs

Pa r t  I I P a r t  I I I

C l e a ra n c e s D e p t h  o f  b u r i a l
a n d  p r o t e c t i o n

2 3 0 . 2 4 2 3 0 . 3 2

S e r v i c e  h e a d Te r m i n a l  b o x ,
m e t e r,  o r o t h e r

e n c l o s u re

S e r v i c e - e n t ra n c e
c o n d u c t o rs

Pa r t  I V

S e r v i c e  e q u i p m e n t —g e n e ra l

G ro u n d i n g  a n d  b o n d i n g

P a r t  V

A r t i c l e  2 5 0

S e r v i c e  e q u i p m e n t —
d i s c o n n e c t i n g  m e a n s

S e r v i c e  e q u i p m e n t —
o ve rc u r re n t  p ro t e c t i o n P a r t  V I I

B ra n c h  c i rc u i t s
Fe e d e r s

A r t i c l e s  2 1 0 ,  2 2 5
A r t i c l e s  2 1 5 ,  2 2 5

P a r t  I
P a r t  I I
P a r t  I I I
P a r t  I V
P a r t  V
P a r t  V I
P a r t  V I I

G e n e ra l
O ve r h e a d  S e r v i c e  C o n d u c t o r s
U n d e rg ro u n d  S e r v i c e  C o n d u c t o rs

S e r v i c e - E n t ra n c e  C o n d u c t o rs
S e r v i c e  E q u i p m e n t —G e n e ra l
S e r v i c e  E q u i p m e n t —D i s c o n n e c t i n g  M e a n s

S e r v i c e  E q u i p m e n t —O ve r c u rr e n t  P r o t e c t i o n

U n d e r g r o u n d
S t re e t  m a i n

Pa r t  V I

Δ I n fo r m ati o n al  N o te  Fi gure  2 3 0 . 1   S e r vi c e s .

( 2 ) Wh e r e  th e  l o ad  r e q u i r e m e n ts  o f a s i n gl e -p h a s e  i n s tal l a‐
ti o n  ar e  gr e a te r  th a n  th e  s e r vi n g  a ge n c y n o r m al l y
s u p p l i e s  th r o u gh  o n e  s e r vi c e

( 3 ) B y s p e c i al  p e r m i s s i o n

( D )  D i ffe re n t C h arac te ri s ti c s .  Ad d i ti o n a l  s e r vi c e s  s h a l l  b e
p e r m i tte d  fo r  d i ffe r e n t vo l tag e s ,  fr e q u e n c i e s ,  o r  p h as e s ,  o r  fo r

d i ffe r e n t u s e s ,  s u c h  a s  fo r  d i ffe r e n t r ate  s c h e d u l e s .

( E )  Identifcation.  Wh e r e  a b u i l d i n g o r  s tr u c tu r e  i s  s u p p l i e d
b y m o r e  th a n  o n e  s e r vi c e ,  o r  a n y c o m b i n ati o n  o f b r a n c h
c i r c u i ts ,  fe e d e r s ,  an d  s e r vi c e s ,  a p e r m an e n t p l aq u e  o r  d i r e c to r y

s h a l l  b e  i n s tal l e d  at e ac h  s e r vi c e  d i s c o n n e c t l o c ati o n  d e n o ti n g
al l  o th e r  s e r vi c e s ,  fe e d e r s ,  a n d  b r a n c h  c i r c u i ts  s u p p l yi n g  th at
b u i l d i n g  o r  s tr u c tu r e  an d  th e  ar e a  s e r ve d  b y e ac h .  S e e  2 2 5 . 3 7 .

2 3 0 . 3  O n e  B u i l d i n g o r O th e r S tr u c tu re  N o t to  B e  S u p p l i e d
T h ro u gh  An o th e r.  S e r vi c e  c o n d u c to r s  s u p p l yi n g  a b u i l d i n g  o r

o th e r  s tr u c tu r e  s h a l l  n o t p as s  th r o u gh  th e  i n te r i o r  o f an o th e r
b u i l d i n g  o r  o th e r  s tr u c tu r e .

Δ 2 3 0 . 6  C o n d u c to rs  C o n s i d e re d  O u ts i d e  th e  B u i l d i n g.  C o n d u c ‐
to r s  s h a l l  b e  c o n s i d e r e d  o u ts i d e  o f a b u i l d i n g  o r  o th e r  s tr u c tu r e

u n d e r  a n y o f th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) Wh e r e  i n s ta l l e d  u n d e r  n o t l e s s  th an  5 0  m m  ( 2  i n . )  o f
c o n c r e te  b e n e ath  a b u i l d i n g o r  o th e r  s tr u c tu r e

( 2 ) Wh e r e  i n s tal l e d  wi th i n  a b u i l d i n g  o r  o th e r  s tr u c tu r e  i n  a
r a c e way th a t i s  e n c a s e d  i n  c o n c r e te  o r  b r i c k n o t l e s s  th an

5 0  m m  ( 2  i n . )  th i c k
( 3 ) Wh e r e  i n s tal l e d  i n  an y va u l t th at m e e ts  th e  c o n s tr u c ti o n

r e q u i r e m e n ts  o f P ar t I I I  o f Ar ti c l e  4 5 0
( 4 ) Wh e r e  i n s tal l e d  i n  c o n d u i t a n d  u n d e r  n o t l e s s  th a n

4 5 0  m m  ( 1 8  i n . )  o f e ar th  b e n e a th  a b u i l d i n g o r  o th e r
s tr u c tu r e

( 5 ) Wh e r e  i n s tal l e d  wi th i n  r i g i d  m e ta l  c o n d u i t ( RM C )  o r
i n te r m e d i a te  m e ta l  c o n d u i t ( I M C )  u s e d  to  ac c o m m o d a te
th e  c l e ar a n c e  r e q u i r e m e n ts  i n  2 3 0 . 2 4  an d  r o u te d  d i r e c tl y
th r o u g h  an  e ave  b u t n o t a wal l  o f a  b u i l d i n g

Δ 2 3 0 . 7  O th e r C o n d uc to rs .  C i r c u i t c o n d u c to r s  o th e r  th a n  s e r v‐
i c e  c o n d u c to r s ,  s h al l  n o t b e  i n s tal l e d  i n  th e  s a m e  r ac e way,

c a b l e ,  h an d h o l e  e n c l o s u r e ,  o r  u n d e r g r o u n d  b o x  a s  th e  s e r vi c e
c o n d u c to r s .

Exception No.  1 : Grounding electrode conductors or supply side bond‐
ing jumpers or conductors shall be permitted within service raceways.

Exception No.  2: Load management control conductors having overcur‐
rent protection shall be permitted within service raceways.

Δ 2 3 0 . 8  Rac e way S e al .  Wh e r e  a  s e r vi c e  r ac e way e n te r s  a  b u i l d i n g
o r  s tr u c tu r e ,  i t s h a l l  b e  s e a l e d  i n  ac c o r d an c e  wi th  3 0 0 . 5 ( G)  an d

3 0 0 . 7 ( A) .  S p a r e  o r  u n u s e d  r ac e wa ys  s h al l  a l s o  b e  s e a l e d .  S e a l ‐
an ts  s h a l l  b e  identifed  fo r  u s e  wi th  th e  c ab l e  i n s u l ati o n ,
c o n d u c to r  i n s u l a ti o n ,  b ar e  c o n d u c to r,  s h i e l d ,  o r  o th e r  c o m p o ‐

n e n ts .

2 3 0 . 9  C l e aran c e s  o n  B u i l d i n gs .  S e r vi c e  c o n d u c to r s  an d  fnal
s p an s  s h al l  c o m p l y wi th  2 3 0 . 9 ( A) ,  ( B ) ,  a n d  ( C ) .

( A)  C l e aran c e s .  S e r vi c e  c o n d u c to r s  i n s tal l e d  as  o p e n  c o n d u c ‐
to r s  o r  m u l ti c o n d u c to r  c a b l e  wi th o u t an  o ve r al l  o u te r  j a c ke t

s h a l l  h ave  a c l e ar a n c e  o f n o t l e s s  th a n  9 0 0  m m  ( 3  ft)  fr o m
wi n d o ws  th at ar e  d e s i gn e d  to  b e  o p e n e d ,  d o o r s ,  p o r c h e s ,  b al c o ‐
n i e s ,  l ad d e r s ,  s tai r s ,  fre  e s c a p e s ,  o r  s i m i l ar  l o c a ti o n s .

Exception: Conductors run above the top level of a window shall be
permitted to be less than the 900 mm (3 ft) requirement.
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ART I C L E  2 3 0  — S E RVI C E S2 3 0 . 9

7 0 –1 0 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( B )  Ve r ti c al  C l e aran c e .  T h e  ve r ti c al  c l e ar a n c e  o f fnal  s p a n s
ab o ve ,  o r  wi th i n  9 0 0  m m  ( 3  ft)  m e a s u r e d  h o r i z o n tal l y o f p l a t‐
fo r m s ,  p r o j e c ti o n s ,  o r  s u r fa c e s  th at wi l l  p e r m i t p e r s o n al  c o n tac t
s h a l l  b e  m ai n ta i n e d  i n  a c c o r d an c e  wi th  2 3 0 . 2 4 ( B ) .

( C )  B u i l d i n g O p e n i n gs .  O ve rh e ad  s e r vi c e  c o n d u c to r s  s h a l l  n o t
b e  i n s tal l e d  b e n e ath  o p e n i n g s  th r o u gh  wh i c h  m ate r i a l s  m a y b e
m o ve d ,  s u c h  a s  o p e n i n g s  i n  far m  a n d  c o m m e r c i al  b u i l d i n g s ,
an d  s h a l l  n o t b e  i n s tal l e d  wh e r e  th e y o b s tr u c t e n tr a n c e  to  th e s e
b u i l d i n g  o p e n i n g s .

2 3 0 . 1 0  Ve ge tati o n  as  S up p o r t.  Ve ge tati o n  s u c h  a s  tr e e s  s h a l l
n o t b e  u s e d  fo r  s u p p o r t o f o ve rh e ad  s e r vi c e  c o n d u c to r s  o r  s e r v‐
i c e  e q u i p m e n t.

P ar t I I . O ve rh e ad  S e r vi c e  C o n d u c to rs

2 3 0 . 2 2  I n s u l ati o n  o r C o ve ri n g.  I n d i vi d u a l  c o n d u c to r s  s h al l  b e
i n s u l ate d  o r  c o ve r e d .

Exception: The grounded conductor of a multiconductor cable shall be
permitted to be bare.

2 3 0 . 2 3  S i z e  an d  Am p ac i ty.

( A)  G e n e ral .  C o n d u c to r s  s h al l  h ave  suffcient am p a c i ty to
c a r r y th e  c u r r e n t fo r  th e  l o ad  as  c a l c u l ate d  i n  a c c o r d an c e  wi th

P ar ts  I I  th r o u g h  V o f Ar ti c l e  2 2 0  a n d  s h a l l  h ave  ad e q u ate
m e c h a n i c al  s tr e n gth .

( B )  M i n i m u m  S i z e .  T h e  c o n d u c to r s  s h a l l  n o t b e  s m al l e r  th a n
8  AWG c o p p e r  o r  6  AWG  a l u m i n u m  o r  c o p p e r- c l ad  a l u m i n u m .

Exception: Conductors supplying only limited loads of a single branch
circuit — such as small polyphase power,  controlled water heaters,  and

similar loads — shall not be smaller than 1 2 AWG hard-drawn copper
or equivalent.

( C )  G ro u n d e d  C o n d uc to rs .  T h e  g r o u n d e d  c o n d u c to r  s h a l l
n o t b e  l e s s  th an  th e  m i n i m u m  s i z e  a s  r e q u i r e d  b y 2 5 0 . 2 4 ( D ) .

2 3 0 . 2 4  C l e aran c e s .  O ve rh e ad  s e r vi c e  c o n d u c to r s  s h a l l  n o t b e
r e ad i l y ac c e s s i b l e  an d  s h al l  c o m p l y wi th  2 3 0 . 2 4 ( A)  th r o u g h  ( E )
fo r  s e r vi c e s  n o t o ve r  1 0 0 0  vo l ts ,  n o m i n al .

( A)  Ab o ve  Ro o fs .  C o n d u c to r s  s h al l  h ave  a  ve r ti c al  c l e ar a n c e  o f
n o t l e s s  th an  2 . 6  m  ( 8  ft  6  i n . )  ab o ve  th e  r o o f s u r fac e .  T h e  ve r ti ‐

c a l  c l e a r an c e  ab o ve  th e  r o o f l e ve l  s h al l  b e  m ai n ta i n e d  fo r  a
d i s tan c e  o f n o t l e s s  th an  9 0 0  m m  ( 3  ft)  i n  al l  d i r e c ti o n s  fr o m

th e  e d g e  o f th e  r o o f.

Exception No.  1 : The area above a roof surface subject to pedestrian or
vehicular traffc shall have a vertical clearance from the roof surface in

accordance with the clearance requirements of 230. 24(B).

Exception No.  2: Where the voltage between conductors does not exceed
300 and the roof has a slope of 1 00 mm in 300 mm (4 in.  in 1 2 in. ) or

greater,  a reduction in clearance to 900 mm (3 ft) shall be permitted.

Exception No.  3: Where the voltage between conductors does not exceed
300,  a reduction in clearance above only the overhanging portion of the

roof to not less than 450 mm (1 8 in. ) shall be permitted if (1 ) not more
than 1 . 8 m (6 ft) of overhead service conductors,  1 . 2 m (4 ft) horizon‐

tally,  pass above the roof overhang,  and (2) they are terminated at a
through-the-roof raceway or approved support.

I n fo r m a ti o n a l  N o te :  S e e  2 3 0 . 2 8  fo r  m as t s u p p o r ts .

Exception No.  4: The requirement for maintaining the vertical clear‐
ance 900 mm (3 ft) from the edge of the roof shall not apply to the fnal

conductor span where the service drop or overhead service conductors
are attached to the side of a building.

Exception No.  5: Where the voltage between conductors does not exceed
300 and the roof area is guarded or isolated,  a reduction in clearance

to 900 mm (3 ft) shall be permitted.

( B )  Ve r ti c al  C l e aran c e  fo r O ve rh e ad  S e r vi c e  C o n d u c to rs .
O ve rh e ad  s e r vi c e  c o n d u c to r s ,  wh e r e  n o t i n  e x c e s s  o f 1 0 0 0  vo l ts ,
n o m i n al ,  s h a l l  h ave  th e  fo l l o wi n g  m i n i m u m  c l e a r an c e  fr o m
fnal  g r ad e :

( 1 ) 3 . 0  m  ( 1 0  ft)  — a t th e  e l e c tr i c al  s e r vi c e  e n tr a n c e  to  b u i l d ‐
i n g s ,  al s o  a t th e  l o we s t p o i n t o f th e  d r i p  l o o p  o f th e  b u i l d ‐
i n g  e l e c tr i c a l  e n tr a n c e ,  an d  a b o ve  ar e a s  o r  s i d e wa l ks
ac c e s s i b l e  o n l y to  p e d e s tr i an s ,  m e as u r e d  fr o m  fnal  g r ad e

o r  o th e r  a c c e s s i b l e  s u r fac e  o n l y fo r  o ve rh e a d  s e r vi c e
c o n d u c to r s  s u p p o r te d  o n  an d  c a b l e d  to ge th e r  wi th  a

gr o u n d e d  b a r e  m e s s e n g e r  wh e r e  th e  vo l tag e  d o e s  n o t
e x c e e d  1 5 0  vo l ts  to  g r o u n d

( 2 ) 3 . 7  m  ( 1 2  ft)  — o ve r  r e s i d e n ti al  p r o p e r ty an d  d r i ve ways ,
a n d  th o s e  c o m m e r c i al  ar e a s  n o t s u b j e c t to  tr u c k traffc
wh e r e  th e  vo l ta ge  d o e s  n o t e x c e e d  3 0 0  vo l ts  to  g r o u n d

( 3 ) 4 . 5  m  ( 1 5  ft)  — fo r  th o s e  ar e as  l i s te d  i n  th e  3 . 7  m  ( 1 2  ft)
classifcation  wh e r e  th e  vo l tag e  e x c e e d s  3 0 0  vo l ts  to
gr o u n d

( 4 ) 5 . 5  m  ( 1 8  ft)  — o ve r  p u b l i c  s tr e e ts ,  a l l e ys ,  r o ad s ,  p ar ki n g
a r e as  s u b j e c t to  tr u c k traffc,  d r i ve ways  o n  o th e r  th a n  r e s i ‐
d e n ti al  p r o p e r ty,  a n d  o th e r  l a n d  s u c h  as  c u l ti vate d ,  gr a z ‐
i n g,  fo r e s t,  a n d  o r c h ar d

( 5 ) 7 . 5  m  ( 2 4 1 ∕2  ft)  o ve r  tr ac ks  o f r ai l r o ad s

( C )  C l e aran c e  fro m  B ui l d i n g O p e n i n gs .  C l e ar a n c e s  fr o m
b u i l d i n g  o p e n i n gs  s h a l l  c o m p l y wi th  2 3 0 . 9 ( C ) .

( D )  C l e aran c e  fro m  S wi m m i n g P o o l s ,  Fo u n tai n s ,  an d  S i m i l ar
I n s tal l ati o n s .  C l e ar a n c e s  fr o m  s wi m m i n g  p o o l s ,  fo u n tai n s ,  an d

s i m i l a r  i n s ta l l a ti o n s  s h al l  c o m p l y wi th  6 8 0 . 9 .

( E )  C l e aran c e  fro m  C o m m u n i c ati o n  Wi re s  an d  C ab l e s .  C l e ar ‐
a n c e  fr o m  c o m m u n i c a ti o n  wi r e s  a n d  c ab l e s  s h a l l  b e  i n  ac c o r d ‐

an c e  wi th  8 0 0 . 4 4 ( A) ( 4 ) .

2 3 0 . 2 6  P o i n t o f Attac h m e n t.  T h e  p o i n t o f atta c h m e n t o f th e
o ve rh e ad  s e r vi c e  c o n d u c to r s  to  a  b u i l d i n g  o r  o th e r  s tr u c tu r e
s h a l l  p r o vi d e  th e  m i n i m u m  c l e ar a n c e s  a s  specifed  i n  2 3 0 . 9  an d

2 3 0 . 2 4 .  I n  n o  c as e  s h al l  th i s  p o i n t o f a ttac h m e n t b e  l e s s  th a n
3 . 0  m  ( 1 0  ft)  a b o ve  fnished  g r ad e .

2 3 0 . 2 7  M e an s  o f Attac h m e n t.  M u l ti c o n d u c to r  c a b l e s  u s e d  fo r
o ve rh e ad  s e r vi c e  c o n d u c to r s  s h al l  b e  a ttac h e d  to  b u i l d i n g s  o r

o th e r  s tr u c tu r e s  b y fttings  identifed  fo r  u s e  wi th  s e r vi c e
c o n d u c to r s .  O p e n  c o n d u c to r s  s h al l  b e  atta c h e d  to  fttings  i d e n ‐
tifed  fo r  u s e  wi th  s e r vi c e  c o n d u c to r s  o r  to  n o n c o m b u s ti b l e ,

n o n a b s o r b e n t i n s u l ato r s  s e c u r e l y a ttac h e d  to  th e  b u i l d i n g o r
o th e r  s tr u c tu r e .

2 3 0 . 2 8  S e r vi c e  M as ts  as  S u p p o r ts .  O n l y p o we r  s e r vi c e -d r o p  o r
o ve rh e ad  s e r vi c e  c o n d u c to r s  s h al l  b e  p e r m i tte d  to  b e  a ttac h e d

to  a s e r vi c e  m as t.  S e r vi c e  m a s ts  u s e d  fo r  th e  s u p p o r t o f s e r vi c e -
d r o p  o r  o ve rh e ad  s e r vi c e  c o n d u c to r s  s h a l l  b e  i n s tal l e d  i n

ac c o r d an c e  wi th  2 3 0 . 2 8 ( A)  an d  ( B ) .

( A)  S tre n gth .  T h e  s e r vi c e  m as t s h al l  b e  o f ad e q u ate  s tr e n g th
o r  b e  s u p p o r te d  b y b r a c e s  o r  g u y wi r e s  to  wi th s ta n d  s a fe l y th e
s tr ai n  i m p o s e d  b y th e  s e r vi c e -d r o p  o r  o ve rh e ad  s e r vi c e  c o n d u c ‐

to r s .  H u b s  i n te n d e d  fo r  u s e  wi th  a  c o n d u i t th a t s e r ve s  a s  a  s e r v‐
i c e  m a s t s h al l  b e  identifed  fo r  u s e  wi th  s e r vi c e - e n tr a n c e
e q u i p m e n t.
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( B )  Attac h m e n t.  S e r vi c e - d r o p  o r  o ve rh e ad  s e r vi c e  c o n d u c to r s
s h a l l  n o t b e  atta c h e d  to  a  s e r vi c e  m as t b e twe e n  a we ath e rh e ad

o r  th e  e n d  o f th e  c o n d u i t an d  a c o u p l i n g,  wh e r e  th e  c o u p l i n g
i s  l o c ate d  ab o ve  th e  l as t p o i n t o f s e c u r e m e n t to  th e  b u i l d i n g  o r
o th e r  s tr u c tu r e  o r  i s  l o c ate d  ab o ve  th e  b u i l d i n g o r  o th e r  s tr u c ‐

tu r e .

2 3 0 . 2 9  S u p p o r ts  o ve r B u i l d i n gs .  S e r vi c e  c o n d u c to r s  p a s s i n g
o ve r  a r o o f s h al l  b e  s e c u r e l y s u p p o r te d  b y s u b s tan ti a l  s tr u c ‐
tu r e s .  F o r  a  g r o u n d e d  s ys te m ,  wh e r e  th e  s u b s ta n ti al  s tr u c tu r e  i s

m e tal ,  i t s h a l l  b e  b o n d e d  b y m e an s  o f a  b o n d i n g j u m p e r  an d
l i s te d  c o n n e c to r  to  th e  gr o u n d e d  o ve rh e ad  s e r vi c e  c o n d u c to r.
Wh e r e  p r ac ti c ab l e ,  s u c h  s u p p o r ts  s h a l l  b e  i n d e p e n d e n t o f th e

b u i l d i n g .

P ar t I I I . U n d e rgro u n d  S e r vi c e  C o n d u c to rs

2 3 0 . 3 0  I n s tal l ati o n .

( A)  I n s ul ati o n .  U n d e r g r o u n d  s e r vi c e  c o n d u c to r s  s h a l l  b e  i n s u ‐
l ate d  fo r  th e  ap p l i e d  vo l ta ge .

Exception: A grounded conductor shall be permitted to be uninsulated
as follows:

(1 ) Bare copper used in a raceway
(2) Bare copper for direct burial where bare copper is approved for the

soil conditions
(3) Bare copper for direct burial without regard to soil conditions

where part of a cable assembly identifed for underground use
(4) Aluminum or copper-clad aluminum without individual insula‐

tion or covering where part of a cable assembly identifed for
underground use in a raceway or for direct burial

Δ ( B )  Wi ri n g M e th o d s .  U n d e r g r o u n d  s e r vi c e  c o n d u c to r s  s h a l l
b e  i n s ta l l e d  i n  ac c o r d an c e  wi th  th e  a p p l i c a b l e  r e q u i r e m e n ts  o f

th i s  Code c o ve r i n g  th e  typ e  o f wi r i n g m e th o d  u s e d  an d  s h a l l  b e
l i m i te d  to  th e  fo l l o wi n g  m e th o d s :

( 1 ) RM C  c o n d u i t
( 2 ) I M C  c o n d u i t
( 3 ) Typ e  N U C C  c o n d u i t
( 4 ) H D P E  c o n d u i t
( 5 ) P VC  c o n d u i t
( 6 ) RT RC  c o n d u i t
( 7 ) Typ e  I G S  c ab l e
( 8 ) Typ e  U S E  c o n d u c to r s  o r  c ab l e s
( 9 ) Typ e  M V o r  Typ e  M C  c ab l e  identifed  fo r  d i r e c t b u r i al

a p p l i c a ti o n s
( 1 0 ) Typ e  M I  c a b l e  wh e r e  s u i tab l y p r o te c te d  a ga i n s t p h ys i c al

d am ag e  an d  c o r r o s i ve  c o n d i ti o n s
( 1 1 ) Typ e  T C -E R c ab l e  wh e r e  identifed  fo r  s e r vi c e  e n tr a n c e

u s e  an d  d i r e c t b u r i al  a p p l i c a ti o n s

2 3 0 . 3 1  S i z e  an d  Am p ac i ty.

( A)  G e n e ral .  U n d e r gr o u n d  s e r vi c e  c o n d u c to r s  s h a l l  h ave  suff‐
cient am p a c i ty to  c a r r y th e  c u r r e n t fo r  th e  l o ad  a s  c al c u l a te d  i n

a c c o r d an c e  wi th  P ar ts  I I  th r o u gh  V o f Ar ti c l e  2 2 0 .

( B )  M i n i m u m  S i z e .  T h e  c o n d u c to r s  s h al l  n o t b e  s m al l e r  th an
8  AWG c o p p e r  o r  6  AWG al u m i n u m  o r  c o p p e r-c l ad  al u m i n u m .

Exception: Conductors supplying only limited loads of a single branch
circuit — such as small polyphase power,  controlled water heaters,  and

similar loads — shall not be smaller than 1 2 AWG copper or 1 0 AWG
aluminum or copper-clad aluminum.

( C )  G ro u n d e d  C o n d u c to rs .  T h e  g r o u n d e d  c o n d u c to r  s h a l l
n o t b e  s m al l e r  th a n  th e  m i n i m u m  s i z e  r e q u i r e d  b y 2 5 0 . 2 4 ( D ) .

2 3 0 . 3 2  P ro te c ti o n  Agai n s t D am age .  U n d e r gr o u n d  s e r vi c e
c o n d u c to r s  s h al l  b e  p r o te c te d  ag ai n s t d am ag e  i n  ac c o r d a n c e

wi th  3 0 0 . 5 .  S e r vi c e  c o n d u c to r s  e n te r i n g  a  b u i l d i n g o r o th e r
s tr u c tu r e  s h al l  b e  i n s tal l e d  i n  a c c o r d an c e  wi th  2 3 0 . 6  o r  p r o te c ‐

te d  b y a  r ac e way wi r i n g m e th o d  identifed  i n  2 3 0 . 4 3 .

2 3 0 . 3 3  S p l i c e d  C o n d u c to rs .  S e r vi c e  c o n d u c to r s  s h al l  b e
p e r m i tte d  to  b e  s p l i c e d  o r  ta p p e d  i n  a c c o r d an c e  wi th  1 1 0 . 1 4 ,

2 3 0 . 4 6 ,  3 0 0 . 5 ( E ) ,  3 0 0 . 1 3 ,  an d  3 0 0 . 1 5 .

P ar t I V. S e r vi c e - E n tran c e  C o n d u c to rs

2 3 0 . 4 0  N u m b e r o f S e r vi c e - E n tran c e  C o n d u c to r S e ts .  E a c h
s e r vi c e  d r o p ,  s e t o f o ve rh e a d  s e r vi c e  c o n d u c to r s ,  s e t o f u n d e r ‐

gr o u n d  s e r vi c e  c o n d u c to r s ,  o r  s e r vi c e  l ate r al  s h al l  s u p p l y o n l y
o n e  s e t o f s e r vi c e -e n tr a n c e  c o n d u c to r s .

Exception No.  1 : A building with more than one occupancy shall be
permitted to have one set of service-entrance conductors for each service,

as permitted in 230. 2,  run to each occupancy or group of occupancies.
If the number of service disconnect locations for any given classifcation

of service does not exceed six,  the requirements of 230. 2(E) shall apply
at each location.  If the number of service disconnect locations exceeds

six for any given supply classifcation,  the following conditions shall
apply:

(1 ) All service disconnect locations for all supply characteristics,
together with any branch circuit or feeder supply sources,  shall be

clearly described using graphics or text,  or both,  on one or more
plaques

(2) The plaques shall be located in an approved,  readily accessible
location(s) on the building or structure served and as near as

practicable to the point(s) of attachment or entry(ies) for each
service drop or service lateral and for each set of overhead or

underground service conductors.

Exception No.  2: Where two to six service disconnecting means in sepa‐
rate enclosures are grouped at one location and supply separate loads

from one service drop,  set of overhead service conductors,  set of under‐
ground service conductors,  or service lateral,  one set of service-entrance

conductors shall be permitted to supply each or several such service
equipment enclosures.

Exception No.  3: A one-family dwelling unit and its accessory struc‐
tures shall be permitted to have one set of service-entrance conductors

run to each from a single service drop,  set of overhead service conduc‐
tors,  set of underground service conductors,  or service lateral.

Exception No.  4: Two-family dwellings,  multifamily dwellings,  and
multiple occupancy buildings shall be permitted to have one set of

service-entrance conductors installed to supply the circuits covered in
21 0. 25.

Exception No.  5: One set of service-entrance conductors connected to the
supply side of the normal service disconnecting means shall be permitted

to supply each or several systems covered by 230. 82(5) or 230. 82(6).

2 3 0 . 4 1  I n s u l ati o n  o f S e r vi c e - E n tran c e  C o n d u c to rs .  S e r vi c e -
e n tr an c e  c o n d u c to r s  e n te r i n g o r  o n  th e  e x te r i o r  o f b u i l d i n g s
o r  o th e r  s tr u c tu r e s  s h a l l  b e  i n s u l ate d .

Exception: A grounded conductor shall be permitted to be uninsulated
as follows:

(1 ) Bare copper used in a raceway or part of a service cable assembly
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ART I C L E  2 3 0  — S E RVI C E S2 3 0 . 4 2

7 0 –1 1 0 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

(2) Bare copper for direct burial where bare copper is approved for the
soil conditions

(3) Bare copper for direct burial without regard to soil conditions
where part of a cable assembly identifed for underground use

(4) Aluminum or copper-clad aluminum without individual insula‐
tion or covering where part of a cable assembly or identifed for

underground use in a raceway,  or for direct burial
(5) Bare conductors used in an auxiliary gutter

2 3 0 . 4 2  M i n i m u m  S i z e  an d  Am p ac i ty.

Δ ( A)  G e n e ral .  S e r vi c e -e n tr an c e  c o n d u c to r s  s h al l  h ave  a n
am p a c i ty o f n o t l e s s  th a n  th e  m ax i m u m  l o ad  to  b e  s e r ve d .
C o n d u c to r s  s h a l l  b e  s i z e d  n o t l e s s  th an  th e  l ar g e s t o f 2 3 0 . 4 2 ( A)
( 1 )  o r  ( A) ( 2 ) .  L o a d s  s h a l l  b e  d e te r m i n e d  i n  a c c o r d an c e  wi th

P ar t I I I ,  I V,  o r  V o f Ar ti c l e  2 2 0 ,  as  a p p l i c ab l e .  Am p ac i ty s h a l l  b e
d e te r m i n e d  fr o m  3 1 0 . 1 4  a n d  s h al l  c o m p l y wi th  1 1 0 . 1 4 ( C ) .  T h e
m a x i m u m  c u r r e n t o f b u s ways  s h a l l  b e  th at va l u e  fo r  wh i c h  th e
b u s way h as  b e e n  l i s te d  o r  l ab e l e d .

I n fo r m a ti o n a l  N o te :  S e e  U L  8 5 7 ,  Standard for Safety for Busways,
fo r  i n fo r m a ti o n  o n  b u s ways .

N ( 1 )  C o n ti n u o u s  an d  N o n c o n ti n u o us  L o ad s .  Wh e r e  th e  s e r vi c e -
e n tr an c e  c o n d u c to r s  s u p p l y c o n ti n u o u s  l o ad s  o r  an y c o m b i n a‐

ti o n  o f n o n c o n ti n u o u s  a n d  c o n ti n u o u s  l o ad s ,  th e  m i n i m u m
s e r vi c e -e n tr a n c e  c o n d u c to r  s i z e  s h a l l  h a ve  an  am p a c i ty n o t l e s s

th an  th e  s u m  o f th e  n o n c o n ti n u o u s  l o ad s  p l u s  1 2 5  p e r c e n t o f
c o n ti n u o u s  l o ad s .

Exception No.  1 : Grounded conductors that are not connected to an
overcurrent device shall be permitted to be sized at 1 00 percent of the

sum of the continuous and noncontinuous load.

Exception No.  2: The sum of the noncontinuous load and the continu‐
ous load if the service-entrance conductors terminate in an overcurrent

device where both the overcurrent device and its assembly are listed for
operation at 1 00 percent of their rating shall be permitted.

N ( 2 )  Ap p l i c ati o n  o f Ad j us tm e n t o r C o r re c ti o n  Fac to rs .  T h e
m i n i m u m  s e r vi c e -e n tr an c e  c o n d u c to r  s i z e  s h a l l  h a ve  an  am p a c ‐
i ty n o t l e s s  th an  th e  m ax i m u m  l o ad  to  b e  s e r ve d  afte r  th e  a p p l i ‐

c a ti o n  o f a n y a d j u s tm e n t o r  c o r r e c ti o n  fac to r s .

( B )  Specifc  I n s tal l ati o n s .  I n  a d d i ti o n  to  th e  r e q u i r e m e n ts  o f
2 3 0 . 4 2 ( A) ,  th e  m i n i m u m  am p ac i ty fo r  u n gr o u n d e d  c o n d u c to r s
fo r  specifc  i n s ta l l a ti o n s  s h al l  n o t b e  l e s s  th an  th e  r a ti n g o f th e

s e r vi c e  d i s c o n n e c ti n g  m e an s  specifed  i n  2 3 0 . 7 9 ( A)  th r o u gh
( D ) .

( C )  G ro u n d e d  C o n d u c to rs .  T h e  g r o u n d e d  c o n d u c to r  s h a l l
n o t b e  s m a l l e r  th an  th e  m i n i m u m  s i z e  as  r e q u i r e d  b y

2 5 0 . 2 4 ( D ) .

2 3 0 . 4 3  Wi ri n g M e th o d s  fo r 1 0 0 0  Vo l ts ,  N o m i n al ,  o r L e s s .
S e r vi c e - e n tr a n c e  c o n d u c to r s  s h al l  b e  i n s ta l l e d  i n  a c c o r d a n c e
wi th  th e  ap p l i c ab l e  r e q u i r e m e n ts  o f th i s  Code c o ve r i n g  th e  typ e

o f wi r i n g  m e th o d  u s e d  a n d  s h a l l  b e  l i m i te d  to  th e  fo l l o wi n g
m e th o d s :

( 1 ) O p e n  wi r i n g  o n  i n s u l a to r s
( 2 ) Typ e  I GS  c ab l e
( 3 ) Ri gi d  m e ta l  c o n d u i t ( RM C )
( 4 ) I n te r m e d i ate  m e tal  c o n d u i t ( I M C )
( 5 ) E l e c tr i c a l  m e ta l l i c  tu b i n g ( E M T )
( 6 ) E l e c tr i c a l  n o n m e tal l i c  tu b i n g
( 7 ) S e r vi c e - e n tr a n c e  c ab l e s
( 8 ) Wi r e wa ys
( 9 ) B u s wa ys

( 1 0 ) Au x i l i a r y gu tte r s
( 1 1 ) Ri gi d  p o l yvi n yl  c h l o r i d e  c o n d u i t ( P VC )
( 1 2 ) C ab l e b u s
( 1 3 ) Typ e  M C  c ab l e
( 1 4 ) M i n e r a l -i n s u l a te d ,  m e tal - s h e a th e d  c a b l e ,  Typ e  M I
( 1 5 ) F l e x i b l e  m e tal  c o n d u i t ( F M C )  n o t o ve r  1 . 8  m  ( 6  ft)  l o n g

o r  l i q u i d ti gh t fexible  m e tal  c o n d u i t ( L F M C )  n o t o ve r
1 . 8  m  ( 6  ft)  l o n g  b e twe e n  a r ac e wa y,  o r  b e twe e n  a  r ac e ‐

way an d  s e r vi c e  e q u i p m e n t,  wi th  a s u p p l y- s i d e  b o n d i n g
j u m p e r  r o u te d  wi th  th e  fexible  m e tal  c o n d u i t ( F M C )  o r

th e  l i q u i d ti g h t fexible  m e tal  c o n d u i t ( L F M C )  a c c o r d i n g
to  2 5 0 . 1 0 2 ( A) ,  ( B ) ,  ( C ) ,  a n d  ( E )

( 1 6 ) L i q u i d ti g h t fexible  n o n m e ta l l i c  c o n d u i t ( L F N C )
( 1 7 ) H i g h  d e n s i ty p o l ye th yl e n e  c o n d u i t ( H D P E )
( 1 8 ) N o n m e ta l l i c  u n d e r gr o u n d  c o n d u i t wi th  c o n d u c to r s

( N U C C )
( 1 9 ) Re i n fo r c e d  th e r m o s e tti n g r e s i n  c o n d u i t ( RT RC )
( 2 0 ) Typ e  T C -E R c a b l e  wh e r e  identifed  fo r  u s e  a s  s e r vi c e

e n tr a n c e  c o n d u c to r s
( 2 1 ) F l e x i b l e  b u s  s ys te m s

2 3 0 . 4 4  C ab l e  Trays .  C ab l e  tr a y s ys te m s  s h a l l  b e  p e r m i tte d  to
s u p p o r t s e r vi c e -e n tr a n c e  c o n d u c to r s .  C ab l e  tr a ys  u s e d  to
s u p p o r t s e r vi c e - e n tr a n c e  c o n d u c to r s  s h al l  c o n tai n  o n l y s e r vi c e -

e n tr a n c e  c o n d u c to r s  a n d  s h al l  b e  l i m i te d  to  th e  fo l l o wi n g
m e th o d s :

( 1 ) Typ e  S E  c a b l e
( 2 ) Typ e  M C  c ab l e
( 3 ) Typ e  M I  c a b l e
( 4 ) Typ e  I G S  c ab l e
( 5 ) S i n g l e  c o n d u c to r s  1 / 0  an d  l ar g e r  th at ar e  l i s te d  fo r  u s e  i n

c a b l e  tr a y
( 6 ) Typ e  T C -E R c a b l e

S u c h  c a b l e  tr ays  s h al l  b e  identifed  wi th  p e r m a n e n tl y affxed
l ab e l s  wi th  th e  wo r d i n g “ S e r vi c e -E n tr a n c e  C o n d u c to r s . ”  T h e

l ab e l s  s h a l l  b e  l o c a te d  s o  as  to  b e  vi s i b l e  afte r  i n s ta l l ati o n  wi th  a
s p ac i n g  n o t to  e x c e e d  3  m  ( 1 0  ft)  s o  th a t th e  s e r vi c e - e n tr a n c e

c o n d u c to r s  a r e  ab l e  to  b e  r e ad i l y tr ac e d  th r o u gh  th e  e n ti r e
l e n g th  o f th e  c a b l e  tr a y.

Exception: Conductors,  other than service-entrance conductors,  shall be
permitted to be installed in a cable tray with service-entrance conduc‐

tors,  provided a solid fxed barrier identifed for use with the cable tray
is installed to separate the service-entrance conductors from other

conductors installed in the cable tray.

2 3 0 . 4 6  S p l i c e d  an d  Tap p e d  C o n d u c to rs .  S e r vi c e - e n tr a n c e
c o n d u c to r s  s h a l l  b e  p e r m i tte d  to  b e  s p l i c e d  o r  tap p e d  i n

ac c o r d an c e  wi th  1 1 0 . 1 4 ,  3 0 0 . 5 ( E ) ,  3 0 0 . 1 3 ,  an d  3 0 0 . 1 5 .  P o we r
d i s tr i b u ti o n  b l o c ks ,  p r e s s u r e  c o n n e c to r s ,  an d  d e vi c e s  fo r  s p l i c e s
a n d  tap s  s h a l l  b e  l i s te d .  P o we r  d i s tr i b u ti o n  b l o c ks  i n s ta l l e d  o n

s e r vi c e  c o n d u c to r s  s h al l  b e  m ar ke d  “ s u i ta b l e  fo r  u s e  o n  th e  l i n e
s i d e  o f th e  s e r vi c e  e q u i p m e n t”  o r  e q u i va l e n t.

P r e s s u r e  c o n n e c to r s  an d  d e vi c e s  fo r  s p l i c e s  an d  ta p s  i n s ta l l e d
o n  s e r vi c e  c o n d u c to r s  s h al l  b e  m a r ke d  “ s u i tab l e  fo r  u s e  o n  th e

l i n e  s i d e  o f th e  s e r vi c e  e q u i p m e n t”  o r  e q u i val e n t.

2 3 0 . 5 0  P ro te c ti o n  Agai n s t P h ys i c al  D am age .

( A)  U n d e rgro u n d  S e r vi c e - E n tran c e  C o n d u c to rs .  U n d e r ‐
gr o u n d  s e r vi c e - e n tr a n c e  c o n d u c to r s  s h a l l  b e  p r o te c te d  a ga i n s t
p h ys i c al  d am ag e  i n  ac c o r d an c e  wi th  3 0 0 . 5 .
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ART I C L E  2 3 0  — S E RVI C E S 2 3 0 . 5 6

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 1 1

( B )  Al l  O th e r S e r vi c e - E n tran c e  C o n d u c to rs .  Al l  o th e r  s e r vi c e -
e n tr an c e  c o n d u c to r s ,  o th e r  th an  u n d e r gr o u n d  s e r vi c e  e n tr a n c e
c o n d u c to r s ,  s h al l  b e  p r o te c te d  ag ai n s t p h ys i c a l  d am ag e  a s
specifed  i n  2 3 0 . 5 0 ( B ) ( 1 )  o r  ( B ) ( 2 ) .

( 1 )  S e r vi c e - E n tran c e  C ab l e s .  S e r vi c e -e n tr a n c e  c ab l e s ,  wh e r e
s u b j e c t to  p h ys i c al  d am ag e ,  s h al l  b e  p r o te c te d  b y an y o f th e

fo l l o wi n g :

( 1 ) Ri gi d  m e ta l  c o n d u i t ( RM C )
( 2 ) I n te r m e d i a te  m e tal  c o n d u i t ( I M C )
( 3 ) S c h e d u l e  8 0  P VC  c o n d u i t
( 4 ) E l e c tr i c al  m e tal l i c  tu b i n g  ( E M T )
( 5 ) Re i n fo r c e d  th e r m o s e tti n g r e s i n  c o n d u i t ( RT RC )
( 6 ) O th e r  a p p r o ve d  m e an s

( 2 )  O th e r T h an  S e r vi c e - E n tran c e  C ab l e s .  I n d i vi d u a l  o p e n
c o n d u c to r s  an d  c a b l e s ,  o th e r  th a n  s e r vi c e -e n tr a n c e  c a b l e s ,  s h a l l

n o t b e  i n s tal l e d  wi th i n  3 . 0  m  ( 1 0  ft)  o f gr a d e  l e ve l  o r  wh e r e
e x p o s e d  to  p h ys i c al  d am ag e .

Exception: Type MI and Type MC cable shall be permitted within 3. 0 m
(1 0 ft) of grade level where not exposed to physical damage or where

protected in accordance with 300. 5(D).

2 3 0 . 5 1  M o u n ti n g S u p p o r ts .  S e r vi c e -e n tr an c e  c a b l e s  o r  i n d i vi d ‐
u al  o p e n  s e r vi c e -e n tr a n c e  c o n d u c to r s  s h a l l  b e  s u p p o r te d  a s
specifed  i n  2 3 0 . 5 1 ( A) ,  ( B ) ,  o r  ( C ) .

( A)  S e r vi c e - E n tran c e  C ab l e s .  S e r vi c e -e n tr an c e  c ab l e s  s h a l l  b e
s u p p o r te d  b y s tr ap s  o r  o th e r  ap p r o ve d  m e an s  wi th i n  3 0 0  m m

( 1 2  i n . )  o f e ve r y s e r vi c e  h e ad ,  g o o s e n e c k,  o r  c o n n e c ti o n  to  a
r ac e way o r  e n c l o s u r e  a n d  at i n te r val s  n o t e x c e e d i n g 7 5 0  m m

( 3 0  i n . ) .

( B )  O th e r C ab l e s .  C ab l e s  th at a r e  n o t ap p r o ve d  fo r  m o u n ti n g
i n  c o n tac t wi th  a b u i l d i n g o r  o th e r  s tr u c tu r e  s h al l  b e  m o u n te d
o n  i n s u l ati n g  s u p p o r ts  i n s ta l l e d  at i n te r va l s  n o t e x c e e d i n g

4 . 5  m  ( 1 5  ft)  a n d  i n  a m a n n e r  th at m a i n tai n s  a c l e ar a n c e  o f n o t
l e s s  th an  5 0  m m  ( 2  i n . )  fr o m  th e  s u r fac e  o ve r  wh i c h  th e y p as s .

( C )  I n d i vi d u al  O p e n  C o n d u c to rs .  I n d i vi d u al  o p e n  c o n d u c to r s
s h a l l  b e  i n s tal l e d  i n  a c c o r d a n c e  wi th  Tab l e  2 3 0 . 5 1 ( C ) .  Wh e r e

e x p o s e d  to  th e  we ath e r,  th e  c o n d u c to r s  s h al l  b e  m o u n te d  o n
i n s u l ato r s  o r  o n  i n s u l ati n g  s u p p o r ts  atta c h e d  to  r ac ks ,  b r ac ke ts ,
o r  o th e r  ap p r o ve d  m e an s .  Wh e r e  n o t e x p o s e d  to  th e  we ath e r,

th e  c o n d u c to r s  s h al l  b e  m o u n te d  o n  gl as s  o r  p o r c e l ai n  kn o b s .

2 3 0 . 5 2  I n d i vi d u al  C o n d u c to rs  E n te ri n g B u i l d i n gs  o r O th e r
S tr u c ture s .  Wh e r e  i n d i vi d u a l  o p e n  c o n d u c to r s  e n te r  a  b u i l d ‐
i n g  o r  o th e r  s tr u c tu r e ,  th e y s h al l  e n te r  th r o u gh  r o o f b u s h i n g s

o r  th r o u g h  th e  wa l l  i n  an  u p wa r d  s l an t th r o u g h  i n d i vi d u al ,

Tab l e  2 3 0 . 5 1 ( C )  S u p p o r ts

M axi m u m
Vo l ts

M axi m um
D i s tan c e

B e twe e n
S u p p o r ts

 M i n i m u m  C l e aran c e

 
B e twe e n

C o n d u c to rs  Fro m  S u r fac e

m ft  m m i n .  m m i n .

1 0 0 0 2 . 7 9 1 5 0 6 5 0 2
1 0 0 0 4 . 5 1 5 3 0 0 1 2 5 0 2

3 0 0 1 . 4 4 1 ∕2 7 5 3 5 0 2
1 0 0 0 * 1 . 4 * 4 1 ∕2 * 6 5 * 2 1 ∕2 * 2 5 * 1 *

* Wh e re  n o t e x p o s e d  to  we a th e r.

n o n c o m b u s ti b l e ,  n o n ab s o r b e n t i n s u l a ti n g tu b e s .  D r i p  l o o p s
s h a l l  b e  fo r m e d  o n  th e  c o n d u c to r s  b e fo r e  th e y e n te r  th e  tu b e s .

2 3 0 . 5 3  Rac e ways  to  D rai n .  Wh e r e  e x p o s e d  to  th e  we ath e r,
r ac e ways  e n c l o s i n g s e r vi c e - e n tr a n c e  c o n d u c to r s  s h a l l  b e  l i s te d

o r  ap p r o ve d  fo r  u s e  i n  we t l o c ati o n s  an d  ar r an g e d  to  d r ai n .
Wh e r e  e m b e d d e d  i n  m a s o n r y,  r a c e ways  s h al l  b e  a r r an g e d  to
d r ai n .

2 3 0 . 5 4  O ve rh e ad  S e r vi c e  L o c ati o n s .

( A)  S e r vi c e  H e ad .  S e r vi c e  r ac e wa ys  s h al l  b e  e q u i p p e d  wi th  a
s e r vi c e  h e ad  a t th e  p o i n t o f c o n n e c ti o n  to  s e r vi c e -d r o p  o r  o ve r ‐

h e ad  s e r vi c e  c o n d u c to r s .  T h e  s e r vi c e  h e a d  s h al l  b e  l i s te d  fo r
u s e  i n  we t l o c a ti o n s .

( B )  S e r vi c e - E n tran c e  C ab l e s  E q u i p p e d  wi th  S e r vi c e  H e ad  o r
G o o s e n e c k .  S e r vi c e -e n tr an c e  c ab l e s  s h al l  b e  e q u i p p e d  wi th  a

s e r vi c e  h e a d .  T h e  s e r vi c e  h e a d  s h al l  b e  l i s te d  fo r  u s e  i n  we t
l o c ati o n s .

Exception: Type SE cable shall be permitted to be formed in a gooseneck
and taped with a self-sealing weather-resistant thermoplastic.

( C )  S e r vi c e  H e ad s  an d  G o o s e n e c k s  Ab o ve  S e r vi c e - D ro p  o r
O ve rh e ad  S e r vi c e  Attac h m e n t.  S e r vi c e  h e ad s  o n  r ac e wa ys  o r
s e r vi c e -e n tr a n c e  c ab l e s  an d  g o o s e n e c ks  i n  s e r vi c e -e n tr a n c e

c a b l e s  s h a l l  b e  l o c a te d  ab o ve  th e  p o i n t o f a ttac h m e n t o f th e
s e r vi c e -d r o p  o r  o ve rh e ad  s e r vi c e  c o n d u c to r s  to  th e  b u i l d i n g  o r
o th e r  s tr u c tu r e .

Exception: Where it is impracticable to locate the service head or goose‐
neck above the point of attachment,  the service head or gooseneck loca‐

tion shall be permitted not farther than 600 mm (24 in. ) from the point
of attachment.

( D )  S e c ure d .  S e r vi c e - e n tr a n c e  c ab l e s  s h al l  b e  h e l d  s e c u r e l y i n
p l a c e .

( E )  S e p arate l y B u s h e d  O p e n i n gs .  S e r vi c e  h e a d s  s h al l  h a ve
c o n d u c to r s  o f d i ffe r e n t p o te n ti a l  b r o u g h t o u t th r o u g h  s e p a‐
r ate l y b u s h e d  o p e n i n g s .

Exception: For jacketed multiconductor service-entrance cable without
splice.

( F)  D ri p  L o o p s .  D r i p  l o o p s  s h al l  b e  fo r m e d  o n  i n d i vi d u al
c o n d u c to r s .  To  p r e ve n t th e  e n tr a n c e  o f m o i s tu r e ,  s e r vi c e -
e n tr a n c e  c o n d u c to r s  s h al l  b e  c o n n e c te d  to  th e  s e r vi c e -d r o p  o r

o ve rh e ad  s e r vi c e  c o n d u c to r s  e i th e r  ( 1 )  b e l o w th e  l e ve l  o f th e
s e r vi c e  h e ad  o r  ( 2 )  b e l o w th e  l e ve l  o f th e  te r m i n a ti o n  o f th e

s e r vi c e -e n tr a n c e  c a b l e  s h e a th .

( G )  Ar ran ge d  T h at Wate r Wi l l  N o t E n te r S e r vi c e  Rac e way o r
E q u i p m e n t.  S e r vi c e - e n tr a n c e  an d  o ve rh e a d  s e r vi c e  c o n d u c to r s

s h a l l  b e  ar r a n ge d  s o  th a t wa te r  wi l l  n o t e n te r  s e r vi c e  r ac e way o r
e q u i p m e n t.

2 3 0 . 5 6  S e r vi c e  C o n d u c to r wi th  th e  H i gh e r Vo l tage  to  G ro u n d .
O n  a 4 -wi r e ,  d e l ta -c o n n e c te d  s e r vi c e  wh e r e  th e  m i d p o i n t o f o n e
p h as e  wi n d i n g  i s  gr o u n d e d ,  th e  s e r vi c e  c o n d u c to r  h a vi n g th e

h i g h e r  p h a s e  vo l ta ge  to  g r o u n d  s h al l  b e  d u r a b l y an d  p e r m a‐
n e n tl y m ar ke d  b y an  o u te r  fnish  th at i s  o r a n ge  i n  c o l o r,  o r  b y

o th e r  e ffe c ti ve  m e an s ,  at e a c h  te r m i n a ti o n  o r  j u n c ti o n  p o i n t.
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ART I C L E  2 3 0  — S E RVI C E S2 3 0 . 6 2

7 0 –1 1 2 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

P ar t V. S e r vi c e  E q u i p m e n t — G e n e ral

2 3 0 . 6 2  S e r vi c e  E q u i p m e n t — E n c l o s e d  o r G u ard e d .  E n e r ‐
gi z e d  p a r ts  o f s e r vi c e  e q u i p m e n t s h al l  b e  e n c l o s e d  as  specifed
i n  2 3 0 . 6 2 ( A)  o r  g u ar d e d  as  specifed  i n  2 3 0 . 6 2 ( B ) .

( A)  E n c l o s e d .  E n e r g i z e d  p ar ts  s h al l  b e  e n c l o s e d  s o  th at th e y
wi l l  n o t b e  e x p o s e d  to  a c c i d e n tal  c o n ta c t o r  s h al l  b e  gu ar d e d  a s
i n  2 3 0 . 6 2 ( B ) .

( B )  G uard e d .  E n e r gi z e d  p ar ts  th at a r e  n o t e n c l o s e d  s h al l  b e
i n s ta l l e d  o n  a s wi tc h b o ar d ,  p a n e l b o ar d ,  o r  c o n tr o l  b o a r d  an d
gu ar d e d  i n  ac c o r d an c e  wi th  1 1 0 . 1 8  an d  1 1 0 . 2 7 .  Wh e r e  e n e r ‐

gi z e d  p a r ts  a r e  g u a r d e d  as  p r o vi d e d  i n  1 1 0 . 2 7 ( A) ( 1 )  an d
( A) ( 2 ) ,  a m e an s  fo r  l o c ki n g o r  s e a l i n g  d o o r s  p r o vi d i n g  ac c e s s

to  e n e r gi z e d  p ar ts  s h a l l  b e  p r o vi d e d .

( C )  B ar ri e rs .  B a r r i e r s  s h al l  b e  p l ac e d  i n  s e r vi c e  e q u i p m e n t
s u c h  th a t n o  u n i n s u l ate d ,  u n gr o u n d e d  s e r vi c e  b u s b ar  o r  s e r v‐
i c e  te r m i n a l  i s  e x p o s e d  to  i n ad ve r te n t c o n ta c t b y p e r s o n s  o r
m a i n te n an c e  e q u i p m e n t wh i l e  s e r vi c i n g  l o ad  te r m i n ati o n s  wi th

th e  s e r vi c e  d i s c o n n e c t i n  th e  o p e n  p o s i ti o n .

2 3 0 . 6 6  M arki n g.

( A)  G e n e ral .  S e r vi c e  e q u i p m e n t r ate d  a t 1 0 0 0  vo l ts  o r  l e s s
s h a l l  b e  m ar ke d  to  i d e n ti fy i t as  b e i n g  s u i tab l e  fo r  u s e  a s  s e r vi c e
e q u i p m e n t.  Al l  s e r vi c e  e q u i p m e n t s h a l l  b e  l i s te d  o r  feld  e va l u ‐
ate d .

( B )  M e te r S o c k e ts .  M e te r  s o c ke ts  s h a l l  n o t b e  c o n s i d e r e d  s e r v‐
i c e  e q u i p m e n t b u t s h al l  b e  l i s te d  an d  r ate d  fo r  th e  vo l tag e  an d
c u r r e n t r a ti n g o f th e  s e r vi c e .

Exception: Meter sockets supplied by and under the exclusive control of
an electric utility shall not be required to be listed.

2 3 0 . 6 7  S u rge  P ro te c ti o n .

( A)  S u rge - P ro te c ti ve  D e vi c e .  Al l  s e r vi c e s  s u p p l yi n g  th e  fo l l o w‐
i n g o c c u p a n c i e s  s h al l  b e  p r o vi d e d  wi th  a  s u r g e -p r o te c ti ve
d e vi c e  ( S P D ) :

( 1 ) D we l l i n g  u n i ts
( 2 ) D o r m i to r y u n i ts
( 3 ) Gu e s t r o o m s  a n d  g u e s t s u i te s  o f h o te l s  an d  m o te l s
( 4 ) Ar e a s  o f n u r s i n g  h o m e s  a n d  l i m i te d -c ar e  fac i l i ti e s  u s e d

e x c l u s i ve l y a s  p ati e n t s l e e p i n g  r o o m s

I n fo r m a ti o n a l  N o te :  S e e  5 1 7 . 1 0 ( B ) ( 2 ) .

Δ ( B )  L o c ati o n .  T h e  S P D  s h al l  b e  an  i n te g r al  p ar t o f th e  s e r vi c e
e q u i p m e n t o r  s h al l  b e  l o c ate d  i m m e d i ate l y a d j ac e n t th e r e to .

Exception: The SPD shall not be required to be located at the service
equipment as required in 230. 67(B) if located at each next level distri‐

bution equipment downstream toward the load.

( C )  Typ e .  T h e  S P D  s h a l l  b e  a Typ e  1  o r  Typ e  2  S P D .

( D )  Re p l ac e m e n t.  Wh e r e  s e r vi c e  e q u i p m e n t i s  r e p l ac e d ,  al l  o f
th e  r e q u i r e m e n ts  o f th i s  s e c ti o n  s h a l l  a p p l y.

N ( E )  Rati n gs .  S P D s  s h al l  h ave  a  n o m i n a l  d i s c h ar g e  c u r r e n t
r a ti n g ( I n )  o f n o t l e s s  th an  1 0 kA.

P ar t VI . S e r vi c e  E q u i p m e n t — D i s c o n n e c ti n g M e an s

2 3 0 . 7 0  G e n e ral .  M e an s  s h a l l  b e  p r o vi d e d  to  d i s c o n n e c t a l l
u n g r o u n d e d  c o n d u c to r s  i n  a  b u i l d i n g o r  o th e r  s tr u c tu r e  fr o m

th e  s e r vi c e  c o n d u c to r s .

( A)  L o c ati o n .  T h e  s e r vi c e  d i s c o n n e c ti n g  m e a n s  s h al l  b e
i n s ta l l e d  i n  ac c o r d an c e  wi th  2 3 0 . 7 0 ( A) ( 1 ) ,  ( A) ( 2 ) ,  a n d  ( A) ( 3 ) .

( 1 )  Re ad i l y Ac c e s s i b l e  L o c ati o n .  T h e  s e r vi c e  d i s c o n n e c ti n g
m e a n s  s h al l  b e  i n s tal l e d  at a  r e a d i l y ac c e s s i b l e  l o c ati o n  e i th e r

o u ts i d e  o f a  b u i l d i n g o r  s tr u c tu r e  o r  i n s i d e  n e ar e s t th e  p o i n t o f
e n tr an c e  o f th e  s e r vi c e  c o n d u c to r s .

( 2 )  B ath ro o m s .  S e r vi c e  d i s c o n n e c ti n g m e a n s  s h a l l  n o t b e
i n s ta l l e d  i n  b ath r o o m s .

( 3 )  Re m o te  C o n tro l .  Wh e r e  a r e m o te  c o n tr o l  d e vi c e ( s )  i s  u s e d
to  ac tu ate  th e  s e r vi c e  d i s c o n n e c ti n g m e an s ,  th e  s e r vi c e  d i s c o n ‐

n e c ti n g  m e an s  s h al l  b e  l o c ate d  i n  ac c o r d an c e  wi th  2 3 0 . 7 0 ( A)
( 1 ) .

( B )  M ark i n g.  E ac h  s e r vi c e  d i s c o n n e c t s h al l  b e  p e r m an e n tl y
m a r ke d  to  i d e n ti fy i t a s  a  s e r vi c e  d i s c o n n e c t.

Δ ( C )  S u i tab l e  fo r U s e .  E ac h  s e r vi c e  d i s c o n n e c ti n g  m e an s  s h a l l
b e  s u i tab l e  fo r  th e  p r e va i l i n g c o n d i ti o n s .  S e r vi c e  e q u i p m e n t
i n s ta l l e d  i n  h az ar d o u s  (classifed)  l o c ati o n s  s h al l  c o m p l y wi th

th e  h az ar d o u s  l o c a ti o n  r e q u i r e m e n ts .

2 3 0 . 7 1  M ax i m u m  N u m b e r o f D i s c o n n e c ts .  E ac h  s e r vi c e  s h a l l
h ave  o n l y o n e  d i s c o n n e c ti n g  m e a n s  u n l e s s  th e  r e q u i r e m e n ts  o f
2 3 0 . 7 1 ( B )  ar e  m e t.

( A)  G e n e ral .  F o r  th e  p u r p o s e  o f th i s  s e c ti o n ,  d i s c o n n e c ti n g
m e a n s  i n s ta l l e d  as  p ar t o f l i s te d  e q u i p m e n t a n d  u s e d  s o l e l y fo r

th e  fo l l o wi n g  s h al l  n o t b e  c o n s i d e r e d  a s e r vi c e  d i s c o n n e c ti n g
m e a n s :

( 1 ) P o we r  m o n i to r i n g e q u i p m e n t
( 2 ) S u r ge -p r o te c ti ve  d e vi c e ( s )
( 3 ) C o n tr o l  c i r c u i t o f th e  g r o u n d - fa u l t p r o te c ti o n  s ys te m
( 4 ) P o we r-o p e r ab l e  s e r vi c e  d i s c o n n e c ti n g  m e a n s

Δ ( B )  Two  to  S i x  S e r vi c e  D i s c o n n e c ti n g M e an s .  Two  to  s i x  s e r v‐
i c e  d i s c o n n e c ts  s h a l l  b e  p e r m i tte d  fo r  e a c h  s e r vi c e  p e r m i tte d  b y
2 3 0 . 2  o r  fo r  e ac h  s e t o f s e r vi c e - e n tr a n c e  c o n d u c to r s  p e r m i tte d

b y 2 3 0 . 4 0 ,  E x c e p ti o n  N o .  1 ,  3 ,  4 ,  o r  5 .  T h e  two  to  s i x  s e r vi c e
d i s c o n n e c ti n g m e an s  s h a l l  b e  p e r m i tte d  to  c o n s i s t o f a  c o m b i ‐

n a ti o n  o f an y o f th e  fo l l o wi n g:

( 1 ) S e p a r ate  e n c l o s u r e s  wi th  a  m ai n  s e r vi c e  d i s c o n n e c ti n g
m e a n s  i n  e ac h  e n c l o s u r e

( 2 ) P an e l b o a r d s  wi th  a m ai n  s e r vi c e  d i s c o n n e c ti n g  m e a n s  i n
e ac h  p an e l b o a r d  e n c l o s u r e

( 3 ) S wi tc h b o ar d ( s )  wh e r e  th e r e  i s  o n l y o n e  s e r vi c e  d i s c o n ‐
n e c t i n  e ac h  s e p a r ate  ve r ti c al  s e c ti o n  wi th  b ar r i e r s  p r o vi ‐
d e d  b e twe e n  e ac h  ve r ti c a l  s e c ti o n  to  m ai n ta i n  th e

i n ad ve r te n t c o n ta c t p r o te c ti o n  r e q u i r e d  i n  2 3 0 . 6 2  b as e d
o n  a c c e s s  fr o m  th e  ad j ac e n t s e c ti o n ( s )

( 4 ) S e r vi c e  d i s c o n n e c ts  i n  s wi tc h ge a r ,  tr an s fe r  s wi tc h e s ,  o r
m e te r i n g  c e n te r s  wh e r e  e ac h  d i s c o n n e c t i s  l o c ate d  i n  a
s e p ar ate  c o m p ar tm e n t

( 5 ) M e te r i n g c e n te r s  wi th  a m a i n  s e r vi c e  d i s c o n n e c ti n g
m e a n s  i n  e ac h  m e te r i n g  c e n te r

( 6 ) M o to r  c o n tr o l  c e n te r ( s )  wh e r e  th e r e  i s  o n l y o n e  s e r vi c e
d i s c o n n e c t i n  a m o to r  c o n tr o l  c e n te r  u n i t an d  a  m ax i ‐
m u m  o f two  s e r vi c e  d i s c o n n e c ts  p r o vi d e d  i n  a  s i n gl e

m o to r  c o n tr o l  c e n te r  wi th  b ar r i e r s  p r o vi d e d  b e twe e n
e a c h  m o to r  c o n tr o l  c e n te r  u n i t o r  c o m p ar tm e n t c o n ta i n ‐

i n g  a s e r vi c e  d i s c o n n e c t to  m a i n tai n  th e  i n ad ve r te n t
c o n tac t p r o te c ti o n  r e q u i r e d  i n  2 3 0 . 6 2  b a s e d  o n  ac c e s s

fr o m  a d j ac e n t m o to r  c o n tr o l  c e n te r  u n i t( s )  o r  c o m p a r t‐
m e n t( s )
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ART I C L E  2 3 0  — S E RVI C E S 2 3 0 . 8 2

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 1 3

Exception to (2),  (3),  (4),  (5),  and (6): Existing service equipment,
installed in compliance with previous editions of this Code that permit‐

ted multiple service disconnecting means in a single enclosure,  section,
or compartment,  shall be permitted to contain a maximum of six service

disconnecting means.

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  U L  6 7 ,  Standard for Panelboards,
fo r  i n fo r m a ti o n  o n  m e te r i n g  c e n te r s .

I n fo r m a ti o n a l  N o te  N o .  2 :  E x am p l e s  o f s e p a r ate  e n c l o s u r e s  wi th
a  m a i n  s e r vi c e  d i s c o n n e c ti n g  m e a n s  i n  e a c h  e n c l o s u r e  i n c l u d e
b u t a r e  n o t l i m i te d  to  m o to r  c o n tr o l  c e n te r s ,  fu s e d  d i s c o n n e c ts ,
a n d  c i r c u i t b r e ak e r  e n c l o s u r e s .

I n fo r m a ti o n a l  N o te  N o .  3 :  Tr a n s fe r  s wi tc h e s  a r e  p r o vi d e d  wi th
o n e  s e r vi c e  d i s c o n n e c t o r  m u l ti p l e  s e r vi c e  d i s c o n n e c ts  i n  s e p a ‐
r a te  c o m p ar tm e n ts .

2 3 0 . 7 2  G ro u p i n g o f D i s c o n n e c ts .

( A)  G e n e ral .  T h e  two  to  s i x  d i s c o n n e c ts ,  i f p e r m i tte d  i n
2 3 0 . 7 1 ,  s h al l  b e  gr o u p e d .  E ac h  d i s c o n n e c t s h a l l  b e  m ar ke d  to
i n d i c a te  th e  l o ad  s e r ve d .

Exception: One of the two to six service disconnecting means permitted
in 230. 71 ,  where used only for a water pump also intended to provide
fre protection,  shall be permitted to be located remote from the other

disconnecting means.  If remotely installed in accordance with this
exception,  a plaque shall be posted at the location of the remaining
grouped disconnects denoting its location.

( B )  Ad d i ti o n al  S e r vi c e  D i s c o n n e c ti n g M e an s .  T h e  o n e  o r
m o r e  a d d i ti o n al  s e r vi c e  d i s c o n n e c ti n g  m e an s  fo r  fre  p u m p s ,
e m e r g e n c y s ys te m s ,  l e ga l l y r e q u i r e d  s ta n d b y,  o r  o p ti o n al
s tan d b y s e r vi c e s  p e r m i tte d  b y 2 3 0 . 2  s h al l  b e  i n s tal l e d  r e m o te
fr o m  th e  o n e  to  s i x  s e r vi c e  d i s c o n n e c ti n g  m e a n s  fo r  n o r m al
s e r vi c e  to  m i n i m i z e  th e  p o s s i b i l i ty o f s i m u l tan e o u s  i n te r r u p ti o n
o f s u p p l y.

( C )  Ac c e s s  to  O c c u p an ts .  I n  a  m u l ti p l e -o c c u p an c y b u i l d i n g ,
e a c h  o c c u p an t s h a l l  h ave  a c c e s s  to  th e  o c c u p an t’ s  s e r vi c e
d i s c o n n e c ti n g m e an s .

Exception: In a multiple-occupancy building where electric service and
electrical maintenance are provided by the building management and

where these are under continuous building management supervision,
the service disconnecting means supplying more than one occupancy

shall be permitted to be accessible to authorized management personnel
only.

2 3 0 . 7 4  S i m ul tan e o u s  O p e n i n g o f P o l e s .  E ac h  s e r vi c e  d i s c o n ‐
n e c t s h a l l  s i m u l tan e o u s l y d i s c o n n e c t al l  u n g r o u n d e d  s e r vi c e
c o n d u c to r s  th a t i t c o n tr o l s  fr o m  th e  p r e m i s e s  wi r i n g  s ys te m .

2 3 0 . 7 5  D i s c o n n e c ti o n  o f G ro u n d e d  C o n d uc to r.  Wh e r e  th e
s e r vi c e  d i s c o n n e c ti n g  m e an s  d o e s  n o t d i s c o n n e c t th e  gr o u n d e d
c o n d u c to r  fr o m  th e  p r e m i s e s  wi r i n g,  o th e r  m e an s  s h al l  b e
p r o vi d e d  fo r  th i s  p u r p o s e  i n  th e  s e r vi c e  e q u i p m e n t.  A te r m i n al
o r  b u s  to  wh i c h  a l l  g r o u n d e d  c o n d u c to r s  c an  b e  a ttac h e d  b y
m e a n s  o f p r e s s u r e  c o n n e c to r s  s h al l  b e  p e r m i tte d  fo r  th i s
p u r p o s e .  I n  a m u l ti s e c ti o n  s wi tc h b o a r d  o r  s wi tc h ge a r,  d i s c o n ‐
n e c ts  fo r  th e  gr o u n d e d  c o n d u c to r  s h al l  b e  p e r m i tte d  to  b e  i n
an y s e c ti o n  o f th e  s wi tc h b o ar d  o r  s wi tc h ge a r ,  i f th e  s wi tc h b o ar d

o r  s wi tc h ge a r  s e c ti o n  i s  m ar ke d  to  i n d i c ate  a g r o u n d e d  c o n d u c ‐
to r  d i s c o n n e c t i s  l o c ate d  wi th i n .

I n fo r m a ti o n a l  N o te :  I n  s wi tc h g e ar  o r  m u l ti s e c ti o n  s wi tc h b o ar d s ,
th e  d i s c o n n e c ti n g  m e an s  p r o vi d e d  fo r  th e  g r o u n d e d  c o n d u c to r
i s  typ i c a l l y identifed  as  a  n e u tr al  d i s c o n n e c t l i n k a n d  i s  typ i c a l l y
l o c a te d  i n  th e  b u s  to  wh i c h  th e  s e r vi c e  g r o u n d e d  c o n d u c to r  i s
c o n n e c te d .

2 3 0 . 7 6  M an ual l y o r P o we r O p e rab l e .  T h e  s e r vi c e  d i s c o n n e c t‐
i n g m e an s  fo r  u n gr o u n d e d  s e r vi c e  c o n d u c to r s  s h al l  c o n s i s t o f
o n e  o f th e  fo l l o wi n g :

( 1 ) A m an u al l y o p e r ab l e  s wi tc h  o r  c i r c u i t b r e ake r  e q u i p p e d
wi th  a  h an d l e  o r  o th e r  s u i tab l e  o p e r a ti n g m e an s

( 2 ) A p o we r- o p e r ate d  s wi tc h  o r  c i r c u i t b r e ake r,  p r o vi d e d  th e
s wi tc h  o r  c i r c u i t b r e a ke r  c a n  b e  o p e n e d  b y h an d  i n  th e
e ve n t o f a p o we r  s u p p l y fai l u r e

2 3 0 . 7 7  I n d i c ati n g.  T h e  s e r vi c e  d i s c o n n e c ti n g m e an s  s h a l l
p l a i n l y i n d i c ate  wh e th e r  i t i s  i n  th e  o p e n  ( o ff)  o r  c l o s e d  ( o n )
p o s i ti o n .

2 3 0 . 7 9  Rati n g o f S e r vi c e  D i s c o n n e c ti n g M e an s .  T h e  s e r vi c e
d i s c o n n e c ti n g m e an s  s h al l  h ave  a  r ati n g  n o t l e s s  th an  th e  c a l c u ‐
l ate d  l o ad  to  b e  c ar r i e d ,  d e te r m i n e d  i n  a c c o r d an c e  wi th
P ar t I I I ,  I V,  o r  V o f Ar ti c l e  2 2 0 ,  as  ap p l i c a b l e .  I n  n o  c a s e  s h a l l
th e  r ati n g  b e  l o we r  th an  specifed  i n  2 3 0 . 7 9 ( A) ,  ( B ) ,  ( C ) ,  o r

( D ) .

( A)  O n e - C i rc u i t I n s tal l ati o n s .  F o r  i n s ta l l ati o n s  to  s u p p l y o n l y
l i m i te d  l o a d s  o f a  s i n gl e  b r a n c h  c i r c u i t,  th e  s e r vi c e  d i s c o n n e c t‐
i n g  m e a n s  s h al l  h ave  a r ati n g  o f n o t l e s s  th an  1 5  am p e r e s .

( B )  Two - C i rc u i t I n s tal l ati o n s .  F o r  i n s tal l a ti o n s  c o n s i s ti n g  o f
n o t m o r e  th an  two  2 - wi r e  b r a n c h  c i r c u i ts ,  th e  s e r vi c e  d i s c o n ‐
n e c ti n g  m e a n s  s h a l l  h a ve  a r a ti n g o f n o t l e s s  th an  3 0  am p e r e s .

( C )  O n e - Fam i l y D we l l i n gs .  F o r  a  o n e -fam i l y d we l l i n g ,  th e  s e r v‐
i c e  d i s c o n n e c ti n g  m e an s  s h al l  h a ve  a  r ati n g  o f n o t l e s s  th a n
1 0 0  am p e r e s ,  3 -wi r e .

( D )  Al l  O th e rs .  F o r  al l  o th e r  i n s ta l l a ti o n s ,  th e  s e r vi c e  d i s c o n ‐
n e c ti n g  m e a n s  s h a l l  h a ve  a r a ti n g o f n o t l e s s  th an  6 0  am p e r e s .

2 3 0 . 8 0  C o m b i n e d  Rati n g o f D i s c o n n e c ts .  Wh e r e  th e  s e r vi c e
d i s c o n n e c ti n g m e an s  c o n s i s ts  o f m o r e  th a n  o n e  s wi tc h  o r
c i r c u i t b r e ake r,  as  p e r m i tte d  b y 2 3 0 . 7 1 ,  th e  c o m b i n e d  r ati n g s  o f
al l  th e  s wi tc h e s  o r  c i r c u i t b r e ake r s  u s e d  s h a l l  n o t b e  l e s s  th an
th e  r ati n g  r e q u i r e d  b y 2 3 0 . 7 9 .

2 3 0 . 8 1  C o n n e c ti o n  to  Te r m i n al s .  T h e  s e r vi c e  c o n d u c to r s  s h a l l
b e  c o n n e c te d  to  th e  s e r vi c e  d i s c o n n e c ti n g  m e a n s  b y p r e s s u r e
c o n n e c to r s ,  c l am p s ,  o r  o th e r  ap p r o ve d  m e a n s .  C o n n e c ti o n s
th a t d e p e n d  o n  s o l d e r  s h al l  n o t b e  u s e d .

Δ 2 3 0 . 8 2  E q u i p m e n t C o n n e c te d  to  th e  S up p l y S i d e  o f S e r vi c e
D i s c o n n e c t.  O n l y th e  fo l l o wi n g  e q u i p m e n t s h al l  b e  p e r m i tte d
to  b e  c o n n e c te d  to  th e  s u p p l y s i d e  o f th e  s e r vi c e  d i s c o n n e c ti n g
m e a n s :

( 1 ) C ab l e  l i m i te r s .
( 2 ) M e te r s  a n d  m e te r  s o c ke ts  n o m i n al l y r ate d  n o t i n  e x c e s s

o f 1 0 0 0  vo l ts ,  i f a l l  m e ta l  h o u s i n gs  an d  s e r vi c e  e n c l o s u r e s
a r e  gr o u n d e d  i n  ac c o r d an c e  wi th  P ar t VI I  a n d  b o n d e d
i n  ac c o r d an c e  wi th  P a r t V o f Ar ti c l e  2 5 0 .

( 3 ) M e te r  d i s c o n n e c t s wi tc h e s  n o m i n a l l y r ate d  n o t i n  e x c e s s
o f 1 0 0 0  vo l ts  th at h a ve  a s h o r t-c i r c u i t c u r r e n t r ati n g
e q u al  to  o r  g r e ate r  th an  th e  a va i l ab l e  fau l t c u r r e n t,  i f a l l

m e tal  h o u s i n g s  an d  s e r vi c e  e n c l o s u r e s  ar e  g r o u n d e d  i n
a c c o r d an c e  wi th  P ar t VI I  a n d  b o n d e d  i n  ac c o r d a n c e
wi th  P ar t V o f Ar ti c l e  2 5 0 .  A m e te r  d i s c o n n e c t s wi tc h

s h a l l  b e  c ap a b l e  o f i n te r r u p ti n g th e  l o ad  s e r ve d .  A m e te r
d i s c o n n e c t s h al l  b e  l e gi b l y feld  m ar ke d  o n  i ts  e x te r i o r  i n
a m an n e r  s u i tab l e  fo r  th e  e n vi r o n m e n t as  fo l l o ws :

M E T E R D I S C O N N E C T
N O T  S E RVI C E  E QU I P M E N T

NFPANORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 N
FPA 70

-20
23

https://nfpanorm.com/api/?name=70&ver=2023


ART I C L E  2 3 0  — S E RVI C E S2 3 0 . 8 5

7 0 –1 1 4 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( 4 ) I n s tr u m e n t tr an s fo r m e r s  ( c u r r e n t an d  vo l tag e ) ,  i m p e ‐
d an c e  s h u n ts ,  l o a d  m a n ag e m e n t d e vi c e s ,  s u r ge  ar r e s te r s ,

a n d  Typ e  1  s u r ge - p r o te c ti ve  d e vi c e s .
( 5 ) C o n d u c to r s  u s e d  to  s u p p l y e n e r gy m an a ge m e n t s ys te m s ,

c i r c u i ts  fo r  s ta n d b y p o we r  s ys te m s ,  fre  p u m p  e q u i p ‐
m e n t,  an d  fre  an d  s p r i n kl e r  a l ar m s ,  i f p r o vi d e d  wi th

s e r vi c e  e q u i p m e n t an d  i n s tal l e d  i n  a c c o r d an c e  wi th
r e q u i r e m e n ts  fo r  s e r vi c e - e n tr a n c e  c o n d u c to r s .

( 6 ) S o l a r  p h o to vo l tai c  s ys te m s ,  fu e l  c e l l  s ys te m s ,  wi n d  e l e c ‐
tr i c  s ys te m s ,  e n e r gy s to r ag e  s ys te m s ,  o r  i n te r c o n n e c te d
e l e c tr i c  p o we r  p r o d u c ti o n  s o u r c e s ,  i f p r o vi d e d  wi th  a

d i s c o n n e c ti n g  m e an s  l i s te d  as  s u i tab l e  fo r  u s e  a s  s e r vi c e
e q u i p m e n t,  an d  o ve r c u r r e n t p r o te c ti o n  a s  specifed  i n
P ar t VI I  o f Ar ti c l e  2 3 0 .

( 7 ) C o n tr o l  c i r c u i ts  fo r  p o we r-o p e r a b l e  s e r vi c e  d i s c o n n e c t‐
i n g  m e a n s ,  i f s u i tab l e  o ve r c u r r e n t p r o te c ti o n  an d  d i s c o n ‐
n e c ti n g  m e an s  ar e  p r o vi d e d .

( 8 ) Gr o u n d - fa u l t p r o te c ti o n  s ys te m s  o r  Typ e  2  s u r ge -
p r o te c ti ve  d e vi c e s ,  wh e r e  i n s tal l e d  as  p ar t o f l i s te d  e q u i p ‐
m e n t,  i f s u i ta b l e  o ve r c u r r e n t p r o te c ti o n  an d

d i s c o n n e c ti n g m e an s  ar e  p r o vi d e d .
( 9 ) C o n n e c ti o n s  u s e d  o n l y to  s u p p l y l i s te d  c o m m u n i c ati o n s

e q u i p m e n t u n d e r  th e  e x c l u s i ve  c o n tr o l  o f th e  s e r vi n g
e l e c tr i c  u ti l i ty,  i f s u i tab l e  o ve r c u r r e n t p r o te c ti o n  an d

d i s c o n n e c ti n g  m e an s  a r e  p r o vi d e d .  F o r  i n s tal l ati o n s  o f
e q u i p m e n t b y th e  s e r vi n g  e l e c tr i c  u ti l i ty,  a  d i s c o n n e c ti n g

m e a n s  i s  n o t r e q u i r e d  i f th e  s u p p l y i s  i n s ta l l e d  as  p a r t o f
a m e te r  s o c ke t,  s u c h  th a t ac c e s s  c an  o n l y b e  g ai n e d  wi th

th e  m e te r  r e m o ve d .
( 1 0 ) E m e r ge n c y d i s c o n n e c ts  i n  a c c o r d a n c e  wi th  2 3 0 . 8 5 ( B ) ( 2 )

a n d  ( B ) ( 3 ) ,  i f al l  m e ta l  h o u s i n gs  a n d  e n c l o s u r e s  ar e
gr o u n d e d  i n  ac c o r d a n c e  wi th  P a r t VI I  an d  b o n d e d  i n
ac c o r d an c e  wi th  P a r t V o f Ar ti c l e  2 5 0 .

( 1 1 ) M e te r-m o u n te d  tr an s fe r  s wi tc h e s  n o m i n a l l y r a te d  n o t i n
e x c e s s  o f 1 0 0 0  vo l ts  th a t h ave  a s h o r t-c i r c u i t c u r r e n t

r a ti n g e q u al  to  o r  gr e a te r  th a n  th e  avai l a b l e  fau l t
c u r r e n t.  A m e te r-m o u n te d  tr an s fe r  s wi tc h  s h al l  b e  l i s te d

an d  b e  c ap a b l e  o f tr an s fe r r i n g  th e  l o a d  s e r ve d .  A m e te r-
m o u n te d  tr an s fe r  s wi tc h  s h a l l  b e  m a r ke d  o n  i ts  e x te r i o r

wi th  b o th  o f th e  fo l l o wi n g:

a . M e te r-m o u n te d  tr an s fe r  s wi tc h
b . N o t s e r vi c e  e q u i p m e n t

( 1 2 ) C o n tr o l  p o we r  c i r c u i ts  fo r  p r o te c ti ve  r e l ays  wh e r e  i n s ta l ‐
l e d  as  p ar t o f l i s te d  e q u i p m e n t,  i f o ve r c u r r e n t p r o te c ti o n

an d  d i s c o n n e c ti n g  m e a n s  a r e  p r o vi d e d .

Δ 2 3 0 . 8 5  E m e rge n c y D i s c o n n e c ts .  F o r  o n e - a n d  two -fa m i l y d we l l ‐
i n g u n i ts ,  an  e m e r g e n c y d i s c o n n e c ti n g m e an s  s h al l  b e  i n s ta l l e d .

N ( A)  G e n e ral .

N ( 1 )  L o c ati o n .  T h e  d i s c o n n e c ti n g  m e an s  s h a l l  b e  i n s ta l l e d  i n  a
r e ad i l y ac c e s s i b l e  o u td o o r  l o c ati o n  o n  o r  wi th i n  s i gh t o f th e
d we l l i n g  u n i t.

Exception: Where the requirements of 225. 41  are met,  this section shall
not apply.

N ( 2 )  Rati n g.  T h e  d i s c o n n e c ti n g m e a n s  s h al l  h a ve  a s h o r t-c i r c u i t
c u r r e n t r ati n g  e q u al  to  o r  g r e ate r  th a n  th e  avai l ab l e  fau l t
c u r r e n t.

N ( 3 )  G ro u p i n g.  I f m o r e  th an  o n e  d i s c o n n e c ti n g  m e a n s  i s  p r o vi ‐
d e d ,  th e y s h al l  b e  g r o u p e d .

N ( B )  D i s c o n n e c ts .  E a c h  d i s c o n n e c t s h a l l  b e  o n e  o f th e  fo l l o w‐
i n g:

( 1 ) S e r vi c e  d i s c o n n e c t
( 2 ) A m e te r  d i s c o n n e c t i n te g r al  to  th e  m e te r  m o u n ti n g

e q u i p m e n t n o t m a r ke d  as  s u i ta b l e  o n l y fo r  u s e  as  s e r vi c e
e q u i p m e n t i n s tal l e d  i n  a c c o r d a n c e  wi th  2 3 0 . 8 2

( 3 ) O th e r  l i s te d  d i s c o n n e c t s wi tc h  o r  c i r c u i t b r e ake r  th a t i s
m a r ke d  s u i tab l e  fo r  u s e  as  s e r vi c e  e q u i p m e n t,  b u t n o t

m a r ke d  as  s u i ta b l e  o n l y fo r  u s e  a s  s e r vi c e  e q u i p m e n t,
i n s ta l l e d  o n  th e  s u p p l y s i d e  o f e ac h  s e r vi c e  d i s c o n n e c t

I n fo r m ati o n a l  N o te  1 :  C o n d u c to r s  b e twe e n  th e  e m e r g e n c y
d i s c o n n e c t a n d  th e  s e r vi c e  d i s c o n n e c t i n  2 3 0 . 8 5 ( 2 )  a n d
2 3 0 . 8 5 ( 3 )  a r e  s e r vi c e  c o n d u c to r s .

I n fo r m ati o n a l  N o te  2 :  E q u i p m e n t m ar k e d  “ S u i tab l e  o n l y fo r  u s e
as  s e r vi c e  e q u i p m e n t”  i n c l u d e s  th e  fa c to r y m a r ki n g  “ S e r vi c e
D i s c o n n e c t” .

N ( C )  Re p l ac e m e n t.  Wh e r e  s e r vi c e  e q u i p m e n t i s  r e p l ac e d ,  a l l  o f
th e  r e q u i r e m e n ts  o f th i s  s e c ti o n  s h a l l  a p p l y.

Exception: Where only meter sockets,  service entrance conductors,  or
related raceways and fttings are replaced,  the requirements of this

section shall not apply.

N ( D )  Identifcation  o f O th e r I s o l ati o n  D i s c o n n e c ts .  Wh e r e
e q u i p m e n t fo r  i s o l ati o n  o f o th e r  e n e r g y s o u r c e  s ys te m s  i s  n o t

l o c ate d  a d j ac e n t to  th e  e m e r g e n c y d i s c o n n e c t r e q u i r e d  b y th i s
s e c ti o n ,  a  p l a q u e  o r  d i r e c to r y i d e n ti fyi n g th e  l o c a ti o n  o f a l l

e q u i p m e n t fo r  i s o l a ti o n  o f o th e r  e n e r g y s o u r c e s  s h a l l  b e  l o c a‐
te d  ad j a c e n t to  th e  d i s c o n n e c ti n g  m e an s  r e q u i r e d  b y th i s
s e c ti o n .

I n fo r m a ti o n a l  N o te :  S e e  4 4 5 . 1 8 ,  4 8 0 . 7 ,  7 0 5 . 2 0 ,  a n d  7 0 6 . 1 5  fo r
e x am p l e s  o f o th e r  e n e r g y s o u r c e  s ys te m  i s o l a ti o n  m e a n s .

N ( E )  M arki n g.

N ( 1 )  M arki n g Te x t.  T h e  d i s c o n n e c ti n g  m e a n s  s h a l l  m ar ke d  a s
fo l l o ws :

( 1 ) S e r vi c e  d i s c o n n e c t

E M E RGE N C Y D I S C O N N E C T,  S E RVI C E  D I S C O N N E C T
( 2 ) M e te r  d i s c o n n e c ts  i n s tal l e d  i n  ac c o r d a n c e  wi th  2 3 0 . 8 2 ( 3 )

an d  m ar ke d  a s  fo l l o ws :

E M E RGE N C Y D I S C O N N E C T,  M E T E R D I S C O N N E C T,
N O T  S E RVI C E  E QU I P M E N T

( 3 ) O th e r  l i s te d  d i s c o n n e c t s wi tc h e s  o r  c i r c u i t b r e a ke r s  o n
th e  s u p p l y s i d e  o f e ac h  s e r vi c e  d i s c o n n e c t th a t a r e
m a r ke d  s u i ta b l e  fo r  u s e  as  s e r vi c e  e q u i p m e n t a n d  m a r ke d

a s  fo l l o ws :

E M E RGE N C Y D I S C O N N E C T,  N O T  S E RVI C E  E QU I P M E N T

N ( 2 )  M arki n g L o c ati o n  an d  S i z e .  M a r ki n gs  s h al l  c o m p l y wi th
1 1 0 . 2 1 ( B )  an d  b o th  o f th e  fo l l o wi n g:

( 1 ) T h e  m ar ki n g  o r  l a b e l s  s h a l l  b e  l o c a te d  o n  th e  o u ts i d e
fr o n t o f th e  d i s c o n n e c t e n c l o s u r e  wi th  r e d  b a c kg r o u n d
a n d  wh i te  te x t.

( 2 ) T h e  l e tte r s  s h al l  b e  at l e as t 1 3  m m  ( 1 ∕2  i n . )  h i g h .

P ar t VI I . S e r vi c e  E q u i p m e n t — O ve rc ur re n t P ro te c ti o n

2 3 0 . 9 0  Wh e re  Re q u i re d .  E ac h  u n g r o u n d e d  s e r vi c e  c o n d u c to r
s h a l l  h a ve  o ve r l o ad  p r o te c ti o n .
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ART I C L E  2 3 0  — S E RVI C E S 2 3 0 . 9 5

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 1 5

Δ ( A)  U n gro u n d e d  C o n d u c to r.  S u c h  p r o te c ti o n  s h a l l  b e  p r o vi ‐
d e d  b y an  o ve r c u r r e n t d e vi c e  i n  s e r i e s  wi th  e a c h  u n gr o u n d e d

s e r vi c e  c o n d u c to r  th at h as  a r a ti n g o r  s e tti n g n o t h i g h e r  th a n
th e  am p ac i ty o f th e  c o n d u c to r.  A s e t o f fu s e s  s h a l l  b e  c o n s i d ‐

e r e d  a l l  th e  fu s e s  r e q u i r e d  to  p r o te c t al l  th e  u n gr o u n d e d
c o n d u c to r s  o f a c i r c u i t.  S i n g l e -p o l e  c i r c u i t b r e a ke r s ,  gr o u p e d  i n
ac c o r d an c e  wi th  2 3 0 . 7 1 ( B ) ,  s h al l  b e  c o n s i d e r e d  a s  o n e  p r o te c ‐

ti ve  d e vi c e .

Exception No.  1 : For motor-starting currents,  ratings that comply with
430. 52,  430. 62,  and 430. 63 shall be permitted.

Exception No.  2: Fuses and circuit breakers with a rating or setting that
complies with 240. 4(B) or (C) and 240. 6 shall be permitted.

Exception No.  3: Two to six circuit breakers or sets of fuses shall be
permitted as the overcurrent device to provide the overload protection.

The sum of the ratings of the circuit breakers or fuses shall be permitted
to exceed the ampacity of the service conductors,  provided the calculated

load does not exceed the ampacity of the service conductors.

Exception No.  4: Overload protection for fre pump supply conductors
shall comply with 695. 4(B)(2)(a).

Exception No.  5: Overload protection in accordance with the conductor
ampacities of 31 0. 1 2 shall be permitted for single-phase dwelling serv‐
ices.

( B )  N o t i n  G ro u n d e d  C o n d u c to r.  N o  o ve r c u r r e n t d e vi c e  s h a l l
b e  i n s e r te d  i n  a g r o u n d e d  s e r vi c e  c o n d u c to r  e x c e p t a  c i r c u i t
b r e a ke r  th at s i m u l tan e o u s l y o p e n s  al l  c o n d u c to r s  o f th e  c i r c u i t.

2 3 0 . 9 1  L o c ati o n .  T h e  s e r vi c e  o ve r c u r r e n t d e vi c e  s h al l  b e  a n
i n te g r al  p ar t o f th e  s e r vi c e  d i s c o n n e c ti n g m e a n s  o r  s h al l  b e

l o c ate d  i m m e d i a te l y a d j ac e n t th e r e to .  Wh e r e  fu s e s  ar e  u s e d  a s
th e  s e r vi c e  o ve r c u r r e n t d e vi c e ,  th e  d i s c o n n e c ti n g m e an s  s h a l l

b e  l o c ate d  a h e ad  o f th e  s u p p l y s i d e  o f th e  fu s e s .

2 3 0 . 9 2  L o c k e d  S e r vi c e  O ve rc u r re n t D e vi c e s .  Wh e r e  th e  s e r v‐
i c e  o ve r c u r r e n t d e vi c e s  a r e  l o c ke d  o r  s e al e d  o r  ar e  n o t r e a d i l y
ac c e s s i b l e  to  th e  o c c u p a n t,  b r an c h -c i r c u i t o r  fe e d e r  o ve r c u r ‐

r e n t d e vi c e s  s h a l l  b e  i n s ta l l e d  o n  th e  l o ad  s i d e ,  s h al l  b e  m o u n ‐
te d  i n  a r e ad i l y ac c e s s i b l e  l o c ati o n ,  an d  s h al l  b e  o f l o we r
am p e r e  r ati n g  th a n  th e  s e r vi c e  o ve r c u r r e n t d e vi c e .

2 3 0 . 9 3  P ro te c ti o n  o f Specifc  C i rc u i ts .  Wh e r e  n e c e s s ar y to
p r e ve n t ta m p e r i n g ,  an  au to m ati c  o ve r c u r r e n t d e vi c e  th a t

p r o te c ts  s e r vi c e  c o n d u c to r s  s u p p l yi n g o n l y a specifc  l o ad ,  s u c h
as  a wa te r  h e a te r,  s h al l  b e  p e r m i tte d  to  b e  l o c ke d  o r  s e a l e d

wh e r e  l o c a te d  s o  as  to  b e  ac c e s s i b l e .

2 3 0 . 9 4  Re l ati ve  L o c ati o n  o f O ve rc u r re n t D e vi c e  an d  O th e r
S e r vi c e  E q u i p m e n t.  T h e  o ve r c u r r e n t d e vi c e  s h al l  p r o te c t a l l
c i r c u i ts  an d  d e vi c e s .

Exception No.  1 : The service switch shall be permitted on the supply
side.

Exception No.  2: High-impedance shunt circuits,  surge arresters,
Type 1  surge-protective devices,  surge-protective capacitors,  and instru‐

ment transformers (current and voltage) shall be permitted to be connec‐
ted and installed on the supply side of the service disconnecting means

as permitted by 230. 82.

Exception No.  3: Circuits for load management devices shall be permit‐
ted to be connected on the supply side of the service overcurrent device

where separately provided with overcurrent protection.

Exception No.  4: Circuits used only for the operation of fre alarm,  other
protective signaling systems,  or the supply to fre pump equipment shall

be permitted to be connected on the supply side of the service overcurrent
device where separately provided with overcurrent protection.

Exception No.  5: Meters nominally rated not in excess of 600 volts shall
be permitted,  provided all metal housings and service enclosures are

grounded.

Exception No.  6: Where service equipment is power operable,  the control
circuit shall be permitted to be connected ahead of the service equipment

if suitable overcurrent protection and disconnecting means are provi‐
ded.

2 3 0 . 9 5  G ro u n d - Fau l t P ro te c ti o n  o f E q u i p m e n t.  Gr o u n d -fau l t
p r o te c ti o n  o f e q u i p m e n t s h al l  b e  p r o vi d e d  fo r  s o l i d l y g r o u n d e d
wye  e l e c tr i c  s e r vi c e s  o f m o r e  th a n  1 5 0  vo l ts  to  g r o u n d  b u t n o t
e x c e e d i n g 1 0 0 0  vo l ts  p h as e -to -p h a s e  fo r  e ac h  s e r vi c e  d i s c o n ‐

n e c t r ate d  1 0 0 0  am p e r e s  o r  m o r e .  T h e  g r o u n d e d  c o n d u c to r
fo r  th e  s o l i d l y g r o u n d e d  wye  s ys te m  s h a l l  b e  c o n n e c te d  d i r e c tl y
to  gr o u n d  th r o u g h  a g r o u n d i n g e l e c tr o d e  s ys te m ,  as  specifed

i n  2 5 0 . 5 0 ,  wi th o u t i n s e r ti n g  a n y r e s i s to r  o r  i m p e d an c e  d e vi c e .

T h e  r ati n g  o f th e  s e r vi c e  d i s c o n n e c t s h a l l  b e  c o n s i d e r e d  to
b e  th e  r ati n g  o f th e  l ar g e s t fu s e  th a t c a n  b e  i n s tal l e d  o r  th e

h i gh e s t c o n ti n u o u s  c u r r e n t tr i p  s e tti n g  fo r  wh i c h  th e  a c tu al
o ve r c u r r e n t d e vi c e  i n s ta l l e d  i n  a c i r c u i t b r e a ke r  i s  r a te d  o r  c an

b e  a d j u s te d .

Exception: The ground-fault protection provisions of this section shall
not apply to a service disconnect for a continuous industrial process

where a nonorderly shutdown will introduce additional or increased
hazards.

( A)  S e tti n g.  T h e  gr o u n d -fau l t p r o te c ti o n  s ys te m  s h al l  o p e r ate
to  c au s e  th e  s e r vi c e  d i s c o n n e c t to  o p e n  al l  u n gr o u n d e d
c o n d u c to r s  o f th e  fau l te d  c i r c u i t.  T h e  m ax i m u m  s e tti n g o f th e

gr o u n d -fau l t p r o te c ti o n  s h a l l  b e  1 2 0 0  a m p e r e s ,  an d  th e  m ax i ‐
m u m  ti m e  d e l a y s h a l l  b e  o n e  s e c o n d  fo r  g r o u n d -fau l t c u r r e n ts
e q u al  to  o r  g r e ate r  th an  3 0 0 0  a m p e r e s .

( B )  Fu s e s .  I f a  s wi tc h  an d  fu s e  c o m b i n a ti o n  i s  u s e d ,  th e  fu s e s
e m p l o ye d  s h al l  b e  c ap a b l e  o f i n te r r u p ti n g  an y c u r r e n t h i g h e r

th an  th e  i n te r r u p ti n g  c ap ac i ty o f th e  s wi tc h  d u r i n g a ti m e  th a t
th e  gr o u n d -fau l t p r o te c ti ve  s ys te m  wi l l  n o t c a u s e  th e  s wi tc h  to

o p e n .

( C )  P e r fo r m an c e  Te s ti n g.  T h e  gr o u n d -fau l t p r o te c ti o n  s ys te m
s h a l l  b e  p e r fo r m an c e  te s te d  wh e n  frst i n s tal l e d  o n  s i te .  T h i s
te s ti n g s h al l  b e  c o n d u c te d  b y a qualifed  p e r s o n ( s )  u s i n g a te s t

p r o c e s s  o f p r i m ar y c u r r e n t i n j e c ti o n ,  i n  a c c o r d a n c e  wi th
i n s tr u c ti o n s  th a t s h al l  b e  p r o vi d e d  wi th  th e  e q u i p m e n t.  A wr i t‐
te n  r e c o r d  o f th i s  te s ti n g s h al l  b e  m a d e  an d  s h al l  b e  avai l ab l e  to

th e  au th o r i ty h avi n g  j u r i s d i c ti o n .

I n fo r m ati o n a l  N o te  N o .  1 :  G r o u n d -fau l t p r o te c ti o n  th a t fu n c ‐
ti o n s  to  o p e n  th e  s e r vi c e  d i s c o n n e c t a ffo r d s  n o  p r o te c ti o n  fr o m
fa u l ts  o n  th e  l i n e  s i d e  o f th e  p r o te c ti ve  e l e m e n t.  I t s e r ve s  o n l y to
l i m i t d a m a g e  to  c o n d u c to r s  a n d  e q u i p m e n t o n  th e  l o a d  s i d e  i n
th e  e ve n t o f a n  a r c i n g  g r o u n d  fa u l t o n  th e  l o a d  s i d e  o f th e
p r o te c ti ve  e l e m e n t.

I n fo r m ati o n a l  N o te  N o .  2 :  T h i s  a d d e d  p r o te c ti ve  e q u i p m e n t at
th e  s e r vi c e  e q u i p m e n t c o u l d  m a ke  i t n e c e s s a r y to  r e vi e w th e

o ve r a l l  wi r i n g  s ys te m  fo r  p r o p e r  s e l e c ti ve  o ve r c u r r e n t p r o te c ti o n
c o o r d i n a ti o n .  Ad d i ti o n a l  i n s tal l a ti o n s  o f g r o u n d -fau l t p r o te c ti ve
e q u i p m e n t m i g h t b e  n e e d e d  o n  fe e d e r s  an d  b r a n c h  c i r c u i ts
wh e r e  m a x i m u m  c o n ti n u i ty o f e l e c tr i c  s e r vi c e  i s  n e c e s s a r y.

I n fo r m ati o n a l  N o te  N o .  3 :  Wh e r e  g r o u n d -fa u l t p r o te c ti o n  i s
p r o vi d e d  fo r  th e  s e r vi c e  d i s c o n n e c t a n d  i n te r c o n n e c ti o n  i s  m a d e
wi th  a n o th e r  s u p p l y s ys te m  b y a  tr a n s fe r  d e vi c e ,  m e an s  o r  d e vi ‐
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ART I C L E  2 3 5  — B RAN C H  C I RC U I T S ,  F E E D E RS ,  &  S E RVI C E S  O VE R 1 0 0 0  VO LT S  AC ,  1 5 0 0  VO LT S  D C ,  N O M I N AL2 3 5 . 1

7 0 –1 1 6 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

c e s  c o u l d  b e  n e e d e d  to  e n s u re  p r o p e r  g r o u n d -fau l t s e n s i n g  b y
th e  g r o u n d -fa u l t p r o te c ti o n  e q u i p m e n t.

I n fo r m a ti o n a l  N o te  N o .  4 :  S e e  5 1 7 . 1 7 ( A)  fo r  i n fo r m a ti o n  o n
wh e r e  a n  a d d i ti o n a l  s te p  o f gr o u n d - fa u l t p r o te c ti o n  i s  r e q u i r e d
fo r  h o s p i tal s  a n d  o th e r  b u i l d i n g s  wi th  c r i ti c a l  a r e a s  o r  l i fe
s u p p o r t e q u i p m e n t.

•

N

ART I C L E  2 3 5
B r an c h  C i rc ui ts ,  Fe e d e rs ,  an d  S e r vi c e s

O ve r 1 0 0 0  Vo l ts  ac ,  1 5 0 0  Vo l ts  d c ,  N o m i n al

N P ar t I . G e n e ral

N 2 3 5 . 1  S c o p e .  T h i s  ar ti c l e  p r o vi d e s  th e  g e n e r al  r e q u i r e m e n ts
fo r  b r a n c h  c i r c u i ts ,  fe e d e r s ,  an d  s e r vi c e s  o ve r  1 0 0 0  vo l ts  ac  o r

1 5 0 0  vo l ts  d c ,  n o m i n al .

I n fo r m a ti o n a l  N o te :  S e e  AN S I / I E E E  C 2 -2 0 1 7 ,  National Electrical
Safety Code,  fo r  ad d i ti o n a l  i n fo r m a ti o n  o n  wi r i n g  o ve r  1 0 0 0  vo l ts ,
n o m i n a l .

N P ar t I I . B ran c h  C i rc u i ts

N 2 3 5 . 3  O th e r Ar ti c l e s  fo r Specifc-Purpose  B ran c h  C i rc u i ts .
Tab l e  2 3 5 . 3  l i s ts  r e fe r e n c e s  fo r  specifc  e q u i p m e n t an d  ap p l i c a‐

ti o n s  n o t l o c a te d  i n  C h a p te r s  5 ,  6 ,  an d  7  th at am e n d  o r  s u p p l e ‐
m e n t th e  r e q u i r e m e n ts  o f th i s  a r ti c l e .

N 2 3 5 . 5  C o n d u c to r Identifcation  fo r B ran c h  C i rc ui ts .

N ( A)  G ro u n d e d  C o n d u c to r.  T h e  gr o u n d e d  c o n d u c to r  o f a
b r a n c h  c i r c u i t s h a l l  b e  identifed  i n  ac c o r d a n c e  wi th  2 0 0 . 6 .

N ( B )  E q u i p m e n t G ro un d i n g C o n d u c to r.  T h e  e q u i p m e n t
gr o u n d i n g  c o n d u c to r  s h al l  b e  identifed  i n  ac c o r d an c e  wi th

2 5 0 . 1 1 9 .

N Tab l e  2 3 5 . 3  Re fe re n c e s  fo r Specifc  E q u i p m e n t an d
Ap p l i c ati o n s  N o t L o c ate d  i n  C h ap te rs  5 ,  6 ,  an d  7

E q u i p m e n t Ar ti c l e S e c ti o n

Ai r-c o n d i ti o n i n g  a n d  
r e fr i g e r ati n g  e q u i p m e n t

4 4 0 . 6 ,  4 4 0 . 3 1 ,  a n d  
4 4 0 . 3 2

B u s wa ys 3 6 8 . 1 7
C e n tr a l  h e a ti n g  e q u i p m e n t 

o th e r  th a n  fxed  e l e c tr i c  
s p a c e - h e ati n g  e q u i p m e n t

4 2 2 . 1 2

F i x e d  e l e c tr i c  h e ati n g  
e q u i p m e n t fo r  p i p e l i n e s  
a n d  ve s s e l s

4 2 7 . 4

F i x e d  e l e c tr i c  s p a c e - h e a ti n g  
e q u i p m e n t

4 2 4 . 4

F i x e d  o u td o o r  e l e c tr i c a l  
d e i c i n g  a n d  s n o w-m e l ti n g  
e q u i p m e n t

4 2 6 . 4

I n fr a r e d  l am p  i n d u s tr i a l  
h e a ti n g  e q u i p m e n t

4 2 2 . 4 8  a n d  4 2 4 . 3

M o to r s ,  m o to r  c i r c u i ts ,  a n d  
c o n tr o l l e r s

4 3 0

N ( C )  U n gro un d e d  C o n d u c to rs .  U n gr o u n d e d  c o n d u c to r s  s h a l l
b e  identifed  i n  a c c o r d a n c e  wi th  2 3 5 . 5 ( C ) ( 1 )  o r  ( C ) ( 2 ) ,  a s

ap p l i c a b l e .

N ( 1 )  B ran c h  C i rc ui ts  S u p p l i e d  fro m  M o re  T h an  O n e  N o m i n al
Vo l tage  S ys te m .  Wh e r e  th e  p r e m i s e s  wi r i n g s ys te m  h a s  b r a n c h

c i r c u i ts  s u p p l i e d  fr o m  m o r e  th a n  o n e  n o m i n al  vo l tag e  s ys te m ,
e ac h  u n g r o u n d e d  c o n d u c to r  o f a  b r an c h  c i r c u i t s h a l l  b e  i d e n ti ‐
fed  b y p h a s e  o r  l i n e  a n d  b y n o m i n a l  s ys te m  vo l tag e  a t al l  te r m i ‐

n a ti o n ,  c o n n e c ti o n ,  an d  s p l i c e  p o i n ts  i n  a c c o r d a n c e  wi th
2 3 5 . 5 ( C ) ( 1 ) ( a)  an d  ( C ) ( 1 ) ( b ) .  D i ffe r e n t s ys te m s  wi th i n  th e
s a m e  p r e m i s e s  th at h ave  th e  s a m e  n o m i n a l  vo l ta ge  s h al l  b e

p e r m i tte d  to  u s e  th e  s am e  identifcation.
( a)    Means of Identifcation.  T h e  m e an s  o f identifcation

s h a l l  b e  p e r m i tte d  to  b e  b y s e p ar a te  c o l o r  c o d i n g ,  m a r ki n g
tap e ,  tag g i n g ,  o r  o th e r  ap p r o ve d  m e an s .

( b )    Posting of Identifcation Means.  T h e  m e th o d  u s e d  fo r
c o n d u c to r s  o r i gi n ati n g  wi th i n  e ac h  b r a n c h -c i r c u i t p a n e l b o ar d

o r  s i m i l a r  b r an c h -c i r c u i t d i s tr i b u ti o n  e q u i p m e n t s h a l l  b e  d o c u ‐
m e n te d  i n  a m a n n e r  th a t i s  r e ad i l y avai l a b l e  o r  s h al l  b e  p e r m a‐

n e n tl y p o s te d  a t e a c h  b r an c h -c i r c u i t p an e l b o a r d  o r  s i m i l ar
b r a n c h -c i r c u i t d i s tr i b u ti o n  e q u i p m e n t.  T h e  l ab e l  s h al l  b e  o f
suffcient d u r ab i l i ty to  wi th s ta n d  th e  e n vi r o n m e n t i n vo l ve d  an d

s h a l l  n o t b e  h an d wr i tte n .

Exception: In existing installations where a voltage system(s) already
exists and a different voltage system is being added,  it shall be permissi‐

ble to mark only the new system voltage.  Existing unidentifed systems
shall not be required to be identifed at each termination,  connection,

and splice point in accordance with 235. 5(C)(1 )(a) and (C)(1 )(b).
Labeling shall be required at each voltage system distribution equipment

to identify that only one voltage system has been marked for a new
system(s).  The new system label(s) shall include the words “other
unidentifed systems exist on the premises. ”

N ( 2 )  B ran c h  C i rc u i ts  S u p p l i e d  fro m  D i re c t- C u r re n t S ys te m s .
Wh e r e  a b r an c h  c i r c u i t i s  s u p p l i e d  fr o m  a  d c  s ys te m  o p e r a ti n g

at m o r e  th a n  1 5 0 0  vo l ts ,  e ac h  u n g r o u n d e d  c o n d u c to r  o f
4  AWG o r  l a r ge r  s h al l  b e  identifed  b y p o l a r i ty a t al l  te r m i n a‐

ti o n ,  c o n n e c ti o n ,  an d  s p l i c e  p o i n ts  b y m a r ki n g tap e ,  tag gi n g,  o r
o th e r  a p p r o ve d  m e an s  an d  e a c h  u n g r o u n d e d  c o n d u c to r  o f
6  AWG o r  s m al l e r  s h a l l  b e  identifed  b y p o l ar i ty a t al l  te r m i n a‐

ti o n ,  c o n n e c ti o n ,  an d  s p l i c e  p o i n ts  i n  c o m p l i an c e  wi th
2 3 5 . 5 ( C ) ( 2 ) ( a)  an d  ( C ) ( 2 ) ( b ) .  T h e  identifcation  m e th o d s

u s e d  fo r  c o n d u c to r s  o r i g i n a ti n g wi th i n  e ac h  b r an c h -c i r c u i t
p an e l b o a r d  o r  s i m i l ar  b r a n c h -c i r c u i t d i s tr i b u ti o n  e q u i p m e n t

s h a l l  b e  d o c u m e n te d  i n  a m an n e r  th at i s  r e ad i l y avai l ab l e  o r  b e
p e r m an e n tl y p o s te d  a t e ac h  b r an c h -c i r c u i t p a n e l b o ar d  o r  s i m i ‐

l ar  b r an c h -c i r c u i t d i s tr i b u ti o n  e q u i p m e n t.
( a)    Positive Polarity,  Sizes 6 AWG or Smaller.  Wh e r e  th e  p o s i ‐

ti ve  p o l ar i ty o f a d c  s ys te m  d o e s  n o t s e r ve  as  th e  c o n n e c ti o n
p o i n t fo r  th e  gr o u n d e d  c o n d u c to r,  e ac h  p o s i ti ve  u n g r o u n d e d
c o n d u c to r  s h al l  b e  identifed  b y o n e  o f th e  fo l l o wi n g  m e an s :

( 1 ) A c o n ti n u o u s  r e d  o u te r  fnish
( 2 ) A c o n ti n u o u s  r e d  s tr i p e  d u r ab l y m ar ke d  al o n g th e

c o n d u c to r ’ s  e n ti r e  l e n g th  o n  i n s u l ati o n  o f a c o l o r  o th e r
th an  g r e e n ,  wh i te ,  g r ay,  o r  b l ac k

( 3 ) I m p r i n te d  p l u s  s i g n s  ( + )  o r  th e  wo r d  P O S I T I VE  o r  P O S
d u r a b l y m ar ke d  o n  i n s u l ati o n  o f a c o l o r  o th e r  th an

gr e e n ,  wh i te ,  g r ay,  o r  b l ac k an d  r e p e a te d  at i n te r va l s  n o t
e x c e e d i n g 6 1 0  m m  ( 2 4  i n . )  i n  ac c o r d an c e  wi th  3 1 0 . 8 ( B )

( 4 ) An  ap p r o ve d  p e r m an e n t m ar ki n g  m e an s  s u c h  a s  s l e e vi n g
o r  s h r i n k-tu b i n g  th a t i s  s u i tab l e  fo r  th e  c o n d u c to r  s i z e ,  at

a l l  te r m i n ati o n ,  c o n n e c ti o n ,  an d  s p l i c e  p o i n ts ,  wi th
i m p r i n te d  p l u s  s i gn s  ( + )  o r  th e  wo r d  P O S I T I VE  o r  P O S
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 1 7

d u r a b l y m ar ke d  o n  i n s u l ati o n  o f a c o l o r  o th e r  th a n
g r e e n ,  wh i te ,  g r ay,  o r  b l a c k

( b )    Negative Polarity,  Sizes 6 AWG or Smaller.  Wh e r e  th e
n e g ati ve  p o l a r i ty o f a  d c  s ys te m  d o e s  n o t s e r ve  as  th e  c o n n e c ‐
ti o n  p o i n t fo r  th e  gr o u n d e d  c o n d u c to r,  e a c h  n e g ati ve  u n g r o u n ‐
d e d  c o n d u c to r  s h al l  b e  identifed  b y o n e  o f th e  fo l l o wi n g

m e a n s :

( 1 ) A c o n ti n u o u s  b l a c k o u te r  fnish
( 2 ) A c o n ti n u o u s  b l ac k s tr i p e  d u r a b l y m ar ke d  al o n g th e

c o n d u c to r ’ s  e n ti r e  l e n g th  o n  i n s u l ati o n  o f a c o l o r  o th e r
th an  g r e e n ,  wh i te ,  g r ay,  o r  r e d

( 3 ) I m p r i n te d  m i n u s  s i g n s  ( –)  o r  th e  wo r d  N E GAT I VE  o r
N E G d u r a b l y m a r ke d  o n  i n s u l ati o n  o f a  c o l o r  o th e r  th an

gr e e n ,  wh i te ,  g r ay,  o r  r e d  a n d  r e p e a te d  a t i n te r val s  n o t
e x c e e d i n g 6 1 0  m m  ( 2 4  i n . )  i n  ac c o r d an c e  wi th  3 1 0 . 8 ( B )

( 4 ) An  ap p r o ve d  p e r m an e n t m ar ki n g  m e an s  s u c h  a s  s l e e vi n g
o r  s h r i n k-tu b i n g  th a t i s  s u i ta b l e  fo r  th e  c o n d u c to r  s i z e ,  a t
a l l  te r m i n ati o n ,  c o n n e c ti o n ,  an d  s p l i c e  p o i n ts ,  wi th

i m p r i n te d  m i n u s  s i g n s  ( –)  o r  th e  wo r d  N E GAT I VE  o r
N E G d u r a b l y m a r ke d  o n  i n s u l a ti o n  o f a  c o l o r  o th e r  th a n
gr e e n ,  wh i te ,  gr a y,  o r  r e d

N 2 3 5 . 6  B ran c h - C i rc u i t Vo l tage  L i m i tati o n s  O ve r 1 0 0 0  vo l ts  ac  o r
1 5 0 0  vo l ts  d c ,  N o m i n al ,  B e twe e n  C o n d u c to rs .  C i r c u i ts  e x c e e d ‐

i n g  1 0 0 0  vo l ts  ac  o r  1 5 0 0  vo l ts  d c ,  n o m i n a l ,  b e twe e n  c o n d u c to r s
s h a l l  b e  p e r m i tte d  to  s u p p l y u ti l i z ati o n  e q u i p m e n t i n  i n s tal l a‐

ti o n s  wh e r e  c o n d i ti o n s  o f m ai n te n a n c e  a n d  s u p e r vi s i o n  e n s u r e
th at o n l y qualifed  p e r s o n s  s e r vi c e  th e  i n s tal l ati o n .

N 2 3 5 . 9  C i rc u i ts  D e ri ve d  fro m  Au to tran s fo r m e rs .  B r a n c h
c i r c u i ts  s h al l  n o t b e  d e r i ve d  fr o m  a u to tr an s fo r m e r s  u n l e s s  th e

c i r c u i t s u p p l i e d  h as  a gr o u n d e d  c o n d u c to r  th at i s  e l e c tr i c al l y
c o n n e c te d  to  a g r o u n d e d  c o n d u c to r  o f th e  s ys te m  s u p p l yi n g

th e  au to tr an s fo r m e r.

N 2 3 5 . 1 0  U n gro u n d e d  C o n d u c to rs  Tap p e d  fro m  G ro u n d e d
S ys te m s .  Two - wi r e  d c  c i r c u i ts  a n d  ac  c i r c u i ts  o f two  o r  m o r e
u n gr o u n d e d  c o n d u c to r s  s h a l l  b e  p e r m i tte d  to  b e  ta p p e d  fr o m

th e  u n g r o u n d e d  c o n d u c to r s  o f c i r c u i ts  th at h ave  a g r o u n d e d
n e u tr a l  c o n d u c to r.  S wi tc h i n g  d e vi c e s  i n  e ac h  tap p e d  c i r c u i t
s h a l l  h a ve  a  p o l e  i n  e a c h  u n gr o u n d e d  c o n d u c to r.  Al l  p o l e s  o f

m u l ti p o l e  s wi tc h i n g  d e vi c e s  s h al l  m a n u al l y s wi tc h  to g e th e r
wh e r e  s u c h  s wi tc h i n g  d e vi c e s  a l s o  s e r ve  as  a  d i s c o n n e c ti n g
m e a n s  a s  r e q u i r e d  b y th e  fo l l o wi n g  s e c ti o n s :

( 1 ) 4 1 0 . 9 3  fo r  d o u b l e -p o l e  s wi tc h e d  l am p h o l d e r s
( 2 ) 4 1 0 . 1 0 4 ( B )  fo r  e l e c tr i c -d i s c h ar g e  l am p  a u x i l i ar y e q u i p ‐

m e n t s wi tc h i n g d e vi c e s
( 3 ) 4 2 2 . 3 1 ( B )  fo r  an  ap p l i an c e
( 4 ) 4 2 4 . 2 0  fo r  a  fxed  e l e c tr i c  s p a c e - h e ati n g  u n i t
( 5 ) 4 2 6 . 5 1  fo r  e l e c tr i c  d e i c i n g  a n d  s n o w-m e l ti n g  e q u i p m e n t
( 6 ) 4 3 0 . 8 5  fo r  a  m o to r  c o n tr o l l e r
( 7 ) 4 3 0 . 1 0 3  fo r  a m o to r

N 2 3 5 . 1 1  B ran c h  C i rc u i ts  Re q ui re d .  T h e  m i n i m u m  n u m b e r  o f
b r a n c h  c i r c u i ts  s h a l l  b e  d e te r m i n e d  fr o m  th e  to tal  c al c u l ate d

l o ad  a n d  th e  s i z e  o r  r ati n g  o f th e  c i r c u i ts  u s e d .  I n  al l  i n s tal l a‐
ti o n s ,  th e  n u m b e r  o f c i r c u i ts  s h al l  b e  suffcient to  s u p p l y th e
l o ad  s e r ve d .

N 2 3 5 . 1 8  Rati n g.  B r an c h  c i r c u i ts  r e c o gn i z e d  b y th i s  ar ti c l e  s h a l l
b e  r a te d  i n  ac c o r d an c e  wi th  th e  m ax i m u m  p e r m i tte d  am p e r e
r ati n g  o r  s e tti n g  o f th e  o ve r c u r r e n t d e vi c e .  Wh e r e  c o n d u c to r s

o f h i g h e r  am p a c i ty ar e  u s e d  fo r  an y r e as o n ,  th e  am p e r e  r a ti n g
o r  s e tti n g  o f th e  specifed  o ve r c u r r e n t d e vi c e  s h al l  d e te r m i n e
th e  c i r c u i t r ati n g .

N 2 3 5 . 1 9  C o n d u c to rs  — M i n i m u m  Am p ac i ty an d  S i z e .  T h e
a m p ac i ty o f c o n d u c to r s  s h a l l  b e  i n  a c c o r d an c e  wi th  3 1 0 . 1 4  an d

3 1 5 . 6 0 ,  a s  ap p l i c a b l e .  B r an c h -c i r c u i t c o n d u c to r s  s h a l l  b e  s i z e d
i n  ac c o r d an c e  wi th  2 3 5 . 1 9 ( A)  o r  ( B ) .

N ( A)  G e n e ral .  T h e  a m p a c i ty o f b r an c h -c i r c u i t c o n d u c to rs  s h a l l
n o t b e  l e s s  th a n  1 2 5  p e r c e n t o f th e  d e s i gn e d  p o te n ti a l  l o a d  o f

u ti l i z a ti o n  e q u i p m e n t th a t wi l l  b e  o p e r ate d  s i m u l tan e o u s l y.

N ( B )  S u p e r vi s e d  I n s tal l ati o n s .  F o r  s u p e r vi s e d  i n s tal l ati o n s ,
b r a n c h -c i r c u i t c o n d u c to r  s i z i n g s h al l  b e  p e r m i tte d  to  b e  d e te r ‐
m i n e d  b y qualifed  p e r s o n s  u n d e r  e n g i n e e r i n g  s u p e r vi s i o n .

S u p e r vi s e d  i n s tal l a ti o n s  ar e  defned  a s  th o s e  p o r ti o n s  o f a
fa c i l i ty wh e r e  b o th  o f th e  fo l l o wi n g c o n d i ti o n s  ar e  m e t:

( 1 ) C o n d i ti o n s  o f d e s i g n  an d  i n s tal l a ti o n  ar e  p r o vi d e d  u n d e r
e n gi n e e r i n g  s u p e r vi s i o n .

( 2 ) Qualifed  p e r s o n s  wi th  d o c u m e n te d  tr ai n i n g  a n d  e x p e r i ‐
e n c e  i n  o ve r  1 0 0 0 - vo l t a c  o r  1 5 0 0 -vo l t d c  s ys te m s  p r o vi d e

m a i n te n an c e ,  m o n i to r i n g ,  a n d  s e r vi c i n g o f th e  s ys te m .

N 2 3 5 . 2 0  O ve rc u r re n t P ro te c ti o n .  B r a n c h -c i r c u i t c o n d u c to r s  a n d
e q u i p m e n t s h a l l  b e  p r o te c te d  b y o ve r c u r r e n t p r o te c ti ve  d e vi c e s
th at h a ve  a r a ti n g o r  s e tti n g  th at c o m p l i e s  wi th  2 3 5 . 2 0 ( A)

th r o u g h  ( C ) .

N ( A)  C o n ti n u o us  an d  N o n c o n ti n u o u s  L o ad s .  Wh e r e  a  b r a n c h
c i r c u i t s u p p l i e s  c o n ti n u o u s  l o a d s  o r  an y c o m b i n ati o n  o f c o n ti n ‐
u o u s  an d  n o n c o n ti n u o u s  l o a d s ,  th e  r a ti n g o f th e  o ve r c u r r e n t

d e vi c e  s h al l  n o t b e  l e s s  th a n  th e  n o n c o n ti n u o u s  l o ad  p l u s
1 2 5  p e r c e n t o f th e  c o n ti n u o u s  l o a d .

Exception: Where the assembly,  including the overcurrent devices
protecting the branch circuit(s),  is listed for operation at 1 00 percent of

its rating,  the ampere rating of the overcurrent device shall be permitted
to be not less than the sum of the continuous load plus the noncontinu‐
ous load.

N ( B )  C o n d u c to r P ro te c ti o n .  C o n d u c to r s  s h al l  b e  p r o te c te d  i n
ac c o r d an c e  wi th  th e  a m p ac i ti e s  specifed  i n  3 1 0 . 1 4  o r  3 1 5 . 6 0 ,
as  ap p l i c a b l e .

N ( C )  E q u i p m e n t.  T h e  r ati n g  o r  s e tti n g o f th e  o ve r c u r r e n t
p r o te c ti ve  d e vi c e  s h a l l  n o t e x c e e d  th a t specifed  i n  th e  ap p l i c a‐

b l e  ar ti c l e s  r e fe r e n c e d  i n  Ta b l e  2 4 0 . 3  fo r  e q u i p m e n t.

N 2 3 5 . 2 2  P e r m i s s i b l e  L o ad s ,  I n d i vi d u al  B ran c h  C i rc ui ts .  An  i n d i ‐
vi d u a l  b r a n c h  c i r c u i t s h a l l  b e  p e r m i tte d  to  s u p p l y an y l o ad  fo r
wh i c h  i t i s  r a te d ,  b u t i n  n o  c as e  s h al l  th e  l o a d  e x c e e d  th e

b r a n c h - c i r c u i t am p e r e  r a ti n g.

N 2 3 5 . 2 3  P e r m i s s i b l e  L o ad s ,  M u l ti p l e - O u tl e t B ran c h  C i rc u i ts .  A
b r a n c h  c i r c u i t s u p p l yi n g  two  o r  m o r e  o u tl e ts  o r  r e c e p ta c l e s
s h a l l  s u p p l y o n l y th e  l o ad s  specifed  ac c o r d i n g to  i ts  s i z e  i n

a c c o r d an c e  wi th  2 1 0 . 2 3 ( A)  th r o u gh  ( E )  a n d  a s  s u m m a ri z e d  i n
2 1 0 . 2 4 ,  a n d  i n  n o  c as e  s h a l l  th e  l o ad  e x c e e d  th e  b r an c h -c i r c u i t

am p e r e  r ati n g .

N ( A)  1 5 -  an d  2 0 - Am p e re  B ran c h  C i rc u i ts .  A 1 5 - o r  2 0 -am p e r e
b r a n c h  c i r c u i t s h a l l  b e  p e r m i tte d  to  s u p p l y l i g h ti n g o u tl e ts ,

l i g h ti n g  u n i ts ,  o r  o th e r  u ti l i z a ti o n  e q u i p m e n t,  o r  a n y c o m b i n a‐
ti o n  o f th e m ,  a n d  s h al l  c o m p l y wi th  2 3 5 . 2 3 ( A) ( 1 )  an d  ( A) ( 2 ) .

N ( 1 )  C o rd - an d - P l u g- C o n n e c te d  E q u i p m e n t N o t Fas te n e d  i n
P l ac e .  T h e  r a ti n g o f a n y o n e  c o r d -a n d -p l u g -c o n n e c te d  u ti l i z a‐

ti o n  e q u i p m e n t n o t fas te n e d  i n  p l a c e  s h a l l  n o t e x c e e d
8 0  p e r c e n t o f th e  b r an c h -c i r c u i t a m p e r e  r ati n g .

N ( 2 )  U ti l i z ati o n  E q u i p m e n t Fas te n e d  i n  P l ac e .  T h e  to ta l  r ati n g
o f u ti l i z ati o n  e q u i p m e n t fas te n e d  i n  p l ac e ,  o th e r  th an  l u m i n ‐
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7 0 –1 1 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

ai r e s ,  s h al l  n o t e x c e e d  5 0  p e r c e n t o f th e  b r an c h -c i r c u i t am p e r e
r ati n g  wh e r e  l i g h ti n g u n i ts ,  c o r d -a n d -p l u g -c o n n e c te d  u ti l i z a ti o n
e q u i p m e n t n o t fas te n e d  i n  p l ac e ,  o r  b o th ,  ar e  al s o  s u p p l i e d .

N ( B )  3 0 - Am p e re  B ran c h  C i rc u i ts .  A 3 0 -am p e r e  b r an c h  c i r c u i t
s h a l l  b e  p e r m i tte d  to  s u p p l y fxed  l i g h ti n g u n i ts  wi th  h e avy-d u ty
l am p h o l d e r s  i n  o th e r  th a n  a d we l l i n g  u n i t( s )  o r  u ti l i z a ti o n
e q u i p m e n t i n  a n y o c c u p an c y.  T h e  r ati n g  o f a n y o n e  c o r d - an d -
p l u g-c o n n e c te d  u ti l i z ati o n  e q u i p m e n t s h al l  n o t e x c e e d
8 0  p e r c e n t o f th e  b r an c h -c i r c u i t a m p e r e  r ati n g .

N ( C )  4 0 -  an d  5 0 - Am p e re  B ran c h  C i rc ui ts .  A 4 0 -  o r  5 0 -am p e r e
b r a n c h  c i r c u i t s h al l  b e  p e r m i tte d  to  s u p p l y c o o ki n g  ap p l i an c e s
th at ar e  fas te n e d  i n  p l ac e  i n  a n y o c c u p a n c y.  I n  o th e r  th an
d we l l i n g  u n i ts ,  s u c h  c i r c u i ts  s h a l l  b e  p e r m i tte d  to  s u p p l y fxed
l i g h ti n g  u n i ts  wi th  h e a vy-d u ty l a m p h o l d e r s ,  i n fr ar e d  h e ati n g
u n i ts ,  o r  o th e r  u ti l i z ati o n  e q u i p m e n t.

N ( D )  B ran c h  C i rc ui ts  L arge r T h an  5 0  Am p e re s .  B r a n c h  c i r c u i ts
l ar g e r  th a n  5 0  a m p e r e s  s h a l l  s u p p l y o n l y n o n l i gh ti n g  o u tl e t
l o ad s .

N 2 3 5 . 6 3  E q u i p m e n t Re q ui ri n g S e r vi c i n g.  A 1 2 5 - vo l t,  s i n g l e -
p h as e ,  1 5 - o r  2 0 -am p e r e -r ate d  r e c e p tac l e  o u tl e t s h al l  b e
i n s ta l l e d  at an  ac c e s s i b l e  l o c ati o n  wi th i n  7 . 5  m  ( 2 5  ft)  o f th e
e q u i p m e n t as  specifed  i n  2 1 0 . 6 3 ( A)  a n d  ( B ) .

I n fo r m ati o n a l  N o te :  S e e  2 1 0 . 8 ( E )  fo r  r e q u i r e m e n ts  o n  G F C I
p r o te c ti o n .

N ( A)  H e ati n g,  Ai r- C o n d i ti o n i n g,  an d  Re fri ge rati o n  E q u i p m e n t.
T h e  r e q u i r e d  r e c e p tac l e  o u tl e t s h al l  b e  l o c ate d  o n  th e  s a m e
l e ve l  as  th e  h e a ti n g ,  ai r-c o n d i ti o n i n g ,  a n d  r e fr i ge r a ti o n  e q u i p ‐

m e n t.  T h e  r e c e p ta c l e  o u tl e t s h al l  n o t b e  c o n n e c te d  to  th e  l o ad
s i d e  o f th e  e q u i p m e n t’ s  b r a n c h - c i r c u i t d i s c o n n e c ti n g m e an s .

Exception: A receptacle outlet shall not be required at one- and two-
family dwellings for the service of evaporative coolers.

N ( B )  O th e r E l e c tri c al  E q u i p m e n t.  I n  o th e r  th an  o n e -  a n d  two -
fam i l y d we l l i n gs ,  a r e c e p ta c l e  o u tl e t s h al l  b e  l o c ate d  as  s p e c i ‐
fed  i n  2 1 0 . 6 3 ( B ) ( 1 )  a n d  ( B ) ( 2 ) .

N ( 1 )  I n d o o r S e r vi c e  E q u i p m e n t.  T h e  r e q u i r e d  r e c e p tac l e  o u tl e t
s h a l l  b e  l o c ate d  wi th i n  th e  s am e  r o o m  o r  ar e a  a s  th e  s e r vi c e

e q u i p m e n t.

N ( 2 )  I n d o o r E q ui p m e n t Re q u i ri n g D e d i c ate d  E q u i p m e n t
S p ac e s .  Wh e r e  e q u i p m e n t,  o th e r  th an  s e r vi c e  e q u i p m e n t,
r e q u i r e s  d e d i c ate d  e q u i p m e n t s p ac e  as  specifed  i n  1 1 0 . 2 6 ( E ) ,

th e  r e q u i r e d  r e c e p tac l e  o u tl e t s h a l l  b e  l o c a te d  wi th i n  th e  s a m e
r o o m  o r  a r e a as  th e  e l e c tr i c a l  e q u i p m e n t a n d  s h al l  n o t b e
c o n n e c te d  to  th e  l o ad  s i d e  o f th e  e q u i p m e n t’ s  d i s c o n n e c ti n g

m e a n s .

N P ar t I I I . Fe e d e rs

N 2 3 5 . 2 0 1  G e n e ral .  P a r t I I I  c o ve r s  th e  i n s tal l ati o n  r e q u i r e m e n ts ,
o ve r c u r r e n t p r o te c ti o n  r e q u i r e m e n ts ,  m i n i m u m  s i z e ,  an d

am p a c i ty o f c o n d u c to r s  fo r  fe e d e r s  o ve r  1 0 0 0  vo l ts  ac  o r
1 5 0 0  vo l ts  d c ,  n o m i n a l .

N 2 3 5 . 2 0 2  M i n i m um  Rati n g an d  S i z e .  T h e  am p a c i ty o f c o n d u c ‐
to r s  s h a l l  b e  i n  ac c o r d an c e  wi th  3 1 0 . 1 4  a n d  3 1 5 . 6 0  as  ap p l i c a‐

b l e .  Wh e r e  i n s tal l e d ,  th e  s i z e  o f th e  fe e d e r-c i r c u i t g r o u n d e d
c o n d u c to r  s h al l  n o t b e  s m a l l e r  th a n  th at r e q u i r e d  b y 2 5 0 . 1 2 2 ,

e x c e p t th at 2 5 0 . 1 2 2 ( F )  s h a l l  n o t a p p l y wh e r e  gr o u n d e d
c o n d u c to r s  ar e  r u n  i n  p a r al l e l .  F e e d e r  c o n d u c to r s  o ve r

1 0 0 0  vo l ts  s h al l  b e  s i z e d  i n  ac c o r d an c e  wi th  2 3 5 . 2 0 2 ( A) ,  ( B ) ,  o r
( C ) .

N ( A)  Fe e d e rs  S up p l yi n g Tran s fo r m e rs .  T h e  a m p ac i ty o f fe e d e r
c o n d u c to r s  s h al l  n o t b e  l e s s  th a n  th e  s u m  o f th e  n am e p l ate
r ati n gs  o f th e  tr an s fo r m e r s  s u p p l i e d  wh e n  o n l y tr a n s fo r m e r s

a r e  s u p p l i e d .

N ( B )  Fe e d e rs  S up p l yi n g Tran s fo r m e rs  an d  U ti l i z ati o n  E q ui p ‐
m e n t.  T h e  am p a c i ty o f fe e d e r s  s u p p l yi n g  a  c o m b i n ati o n  o f
tr a n s fo r m e r s  an d  u ti l i z a ti o n  e q u i p m e n t s h al l  n o t b e  l e s s  th a n

th e  s u m  o f th e  n a m e p l a te  r ati n g s  o f th e  tr a n s fo r m e r s  an d
1 2 5  p e r c e n t o f th e  d e s i g n e d  p o te n ti a l  l o a d  o f th e  u ti l i z a ti o n
e q u i p m e n t th a t wi l l  b e  o p e r a te d  s i m u l tan e o u s l y.

N ( C )  S up e r vi s e d  I n s tal l ati o n s .  F o r  s u p e r vi s e d  i n s tal l ati o n s ,
fe e d e r  c o n d u c to r  s i z i n g  s h a l l  b e  p e r m i tte d  to  b e  d e te r m i n e d  b y
qualifed  p e r s o n s  u n d e r  e n g i n e e r i n g s u p e r vi s i o n  i n  a c c o r d a n c e
wi th  3 1 0 . 1 4 ( B )  o r  3 1 5 . 6 0 ( B ) .  S u p e r vi s e d  i n s ta l l a ti o n s  a r e
defned  a s  th o s e  p o r ti o n s  o f a  fac i l i ty wh e r e  al l  o f th e  fo l l o wi n g

c o n d i ti o n s  a r e  m e t:

( 1 ) C o n d i ti o n s  o f d e s i g n  an d  i n s tal l a ti o n  ar e  p r o vi d e d  u n d e r
e n g i n e e r i n g s u p e r vi s i o n .

( 2 ) Qualifed  p e r s o n s  wi th  d o c u m e n te d  tr ai n i n g  a n d  e x p e r i ‐
e n c e  i n  o ve r  1 0 0 0 -vo l t s ys te m s  p r o vi d e  m ai n te n a n c e ,

m o n i to r i n g ,  a n d  s e r vi c i n g o f th e  s ys te m .

N 2 3 5 . 2 0 3  O ve rc u r re n t P ro te c ti o n .  F e e d e r s  s h a l l  b e  p r o te c te d
a ga i n s t o ve r c u r r e n t.

N 2 3 5 . 2 0 5  D i agram s  o f Fe e d e rs .  I f r e q u i r e d  b y th e  au th o r i ty
h avi n g  j u r i s d i c ti o n ,  a  d i ag r am  s h o wi n g  fe e d e r  d e tai l s  s h al l  b e
p r o vi d e d  p r i o r  to  th e  i n s tal l ati o n  o f th e  fe e d e r s .  S u c h  a

d i a gr a m  s h a l l  s h o w th e  a r e a i n  s q u ar e  fe e t o f th e  b u i l d i n g o r
o th e r  s tr u c tu r e  s u p p l i e d  b y e ac h  fe e d e r,  th e  to tal  c al c u l a te d
l o ad  b e fo r e  ap p l yi n g d e m a n d  fac to r s ,  th e  d e m a n d  fac to r s  u s e d ,

th e  c a l c u l ate d  l o ad  afte r  ap p l yi n g  d e m a n d  fac to r s ,  an d  th e  s i z e
an d  typ e  o f c o n d u c to r s  to  b e  u s e d .

N 2 3 5 . 2 0 6  Fe e d e r E q ui p m e n t G ro u n d i n g C o n d u c to r.  Wh e r e  a
fe e d e r  s u p p l i e s  b r a n c h  c i r c u i ts  i n  wh i c h  e q u i p m e n t g r o u n d i n g

c o n d u c to r s  ar e  r e q u i r e d ,  th e  fe e d e r  s h a l l  i n c l u d e  o r  p r o vi d e  an
e q u i p m e n t gr o u n d i n g  c o n d u c to r,  to  wh i c h  th e  e q u i p m e n t
gr o u n d i n g  c o n d u c to r s  o f th e  b r a n c h  c i r c u i ts  s h a l l  b e  c o n n e c ‐

te d .  Wh e r e  th e  fe e d e r  s u p p l i e s  a  s e p ar ate  b u i l d i n g o r  s tr u c tu r e ,
th e  r e q u i r e m e n ts  o f 2 5 0 . 3 2  s h a l l  a p p l y.

N 2 3 5 . 2 1 2  Identifcation  fo r Fe e d e rs .

N ( A)  G ro u n d e d  C o n d u c to r.  T h e  gr o u n d e d  c o n d u c to r  o f a
fe e d e r,  i f i n s u l a te d ,  s h al l  b e  identifed  i n  ac c o r d an c e  wi th

2 0 0 . 6 .

N ( B )  E q u i p m e n t G ro un d i n g C o n d u c to r.  T h e  e q u i p m e n t
gr o u n d i n g  c o n d u c to r  s h al l  b e  identifed  i n  ac c o r d an c e  wi th
2 5 0 . 1 1 9 .

N ( C )  Identifcation  o f U n gro un d e d  C o n d u c to rs .  U n g r o u n d e d
c o n d u c to r s  s h al l  b e  identifed  i n  a c c o r d a n c e  wi th  2 3 5 . 2 1 2 ( C )

( 1 )  o r  ( C ) ( 2 ) ,  a s  a p p l i c a b l e .

N ( 1 )  Fe e d e rs  S u p p l i e d  fro m  M o re  T h an  O n e  N o m i n al  Vo l tage
S ys te m .  Wh e r e  th e  p r e m i s e s  wi r i n g  s ys te m  h a s  fe e d e r s

s u p p l i e d  fr o m  m o r e  th a n  o n e  n o m i n a l  vo l ta ge  s ys te m ,  e a c h
u n g r o u n d e d  c o n d u c to r  o f a fe e d e r  s h a l l  b e  identifed  b y p h a s e
o r  l i n e  an d  s ys te m  a t a l l  te r m i n a ti o n ,  c o n n e c ti o n ,  an d  s p l i c e

p o i n ts  i n  c o m p l i an c e  wi th  2 3 5 . 2 1 2 ( C ) ( 1 ) ( a )  an d  ( C ) ( 1 ) ( b ) .
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ART I C L E  2 3 5  — B RAN C H  C I RC U I T S ,  F E E D E RS ,  &  S E RVI C E S  O VE R 1 0 0 0  VO LT S  AC ,  1 5 0 0  VO LT S  D C ,  N O M I N AL 2 3 5 . 3 5 2

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 1 9

( a)    Means of Identifcation.  T h e  m e an s  o f identifcation
s h a l l  b e  p e r m i tte d  to  b e  b y s e p ar a te  c o l o r  c o d i n g ,  m a r ki n g

ta p e ,  ta gg i n g ,  o r  o th e r  a p p r o ve d  m e an s .
( b )    Posting of Identifcation Means.  T h e  m e th o d  u ti l i z e d  fo r

c o n d u c to r s  o r i gi n ati n g  wi th i n  e ac h  fe e d e r  p a n e l b o ar d  o r  s i m i ‐
l ar  fe e d e r  d i s tr i b u ti o n  e q u i p m e n t s h a l l  b e  d o c u m e n te d  i n  a

m a n n e r  th a t i s  r e ad i l y a va i l a b l e  o r  s h al l  b e  p e r m a n e n tl y p o s te d
at e ac h  fe e d e r  p a n e l b o ar d  o r  s i m i l a r  fe e d e r  d i s tr i b u ti o n  e q u i p ‐
m e n t.

N ( 2 )  Fe e d e rs  S up p l i e d  fro m  D i re c t- C ur re n t S ys te m s .  Wh e r e  a
fe e d e r  i s  s u p p l i e d  fr o m  a d c  s ys te m  o p e r ati n g  at m o r e  th an

1 5 0 0  vo l ts ,  e ac h  u n gr o u n d e d  c o n d u c to r  o f 4  AWG  o r  l ar g e r
s h a l l  b e  identifed  b y p o l ar i ty at al l  te r m i n a ti o n ,  c o n n e c ti o n ,

a n d  s p l i c e  p o i n ts  b y m a r ki n g tap e ,  ta gg i n g ,  o r  o th e r  a p p r o ve d
m e a n s ;  e ac h  u n g r o u n d e d  c o n d u c to r  o f 6  AWG  o r  s m a l l e r  s h a l l
b e  identifed  b y p o l a r i ty a t al l  te r m i n ati o n ,  c o n n e c ti o n ,  an d

s p l i c e  p o i n ts  i n  c o m p l i an c e  wi th  2 3 5 . 2 1 2 ( C ) ( 2 ) ( a )  an d  ( C ) ( 2 )
( b ) .  T h e  identifcation  m e th o d s  u ti l i z e d  fo r  c o n d u c to r s  o r i g i ‐
n ati n g  wi th i n  e ac h  fe e d e r  p a n e l b o ar d  o r  s i m i l ar  fe e d e r  d i s tr i ‐

b u ti o n  e q u i p m e n t s h al l  b e  d o c u m e n te d  i n  a  m a n n e r  th at i s
r e ad i l y a va i l a b l e  o r  s h a l l  b e  p e r m an e n tl y p o s te d  at e ac h  fe e d e r
p an e l b o a r d  o r  s i m i l a r  fe e d e r  d i s tr i b u ti o n  e q u i p m e n t.

( a)    Positive Polarity,  Sizes 6 AWG or Smaller.  Wh e r e  th e  p o s i ‐
ti ve  p o l a r i ty o f a d c  s ys te m  d o e s  n o t s e r ve  a s  th e  c o n n e c ti o n  fo r

th e  g r o u n d e d  c o n d u c to r,  e a c h  p o s i ti ve  u n g r o u n d e d  c o n d u c to r
s h a l l  b e  identifed  b y o n e  o f th e  fo l l o wi n g m e an s :

( 1 ) A c o n ti n u o u s  r e d  o u te r  fnish
( 2 ) A c o n ti n u o u s  r e d  s tr i p e  d u r ab l y m ar ke d  al o n g  th e

c o n d u c to r ’ s  e n ti r e  l e n g th  o n  i n s u l ati o n  o f a c o l o r  o th e r
th an  g r e e n ,  wh i te ,  g r ay,  o r  b l ac k

( 3 ) I m p r i n te d  p l u s  s i g n s  ( + )  o r  th e  wo r d  P O S I T I VE  o r  P O S
d u r a b l y m ar ke d  o n  i n s u l ati o n  o f a c o l o r  o th e r  th a n
gr e e n ,  wh i te ,  g r ay,  o r  b l a c k,  an d  r e p e ate d  a t i n te r val s  n o t

e x c e e d i n g 6 1 0  m m  ( 2 4  i n . )  i n  ac c o r d an c e  wi th  3 1 0 . 8 ( B )
( 4 ) An  a p p r o ve d  p e r m an e n t m ar ki n g  m e an s  s u c h  a s  s l e e vi n g

o r  s h r i n k-tu b i n g  th a t i s  s u i ta b l e  fo r  th e  c o n d u c to r  s i z e ,  a t
al l  te r m i n ati o n ,  c o n n e c ti o n ,  an d  s p l i c e  p o i n ts ,  wi th
i m p r i n te d  p l u s  s i gn s  ( + )  o r  th e  wo r d  P O S I T I VE  o r  P O S

d u r a b l y m ar ke d  o n  i n s u l a ti o n  o f a c o l o r  o th e r  th an
g r e e n ,  wh i te ,  g r ay,  o r  b l a c k

( b )    Negative Polarity,  Sizes 6 AWG or Smaller.  Wh e r e  th e
n e ga ti ve  p o l a r i ty o f a  d c  s ys te m  d o e s  n o t s e r ve  as  th e  c o n n e c ‐

ti o n  fo r  th e  g r o u n d e d  c o n d u c to r,  e ac h  n e g ati ve  u n gr o u n d e d
c o n d u c to r  s h al l  b e  identifed  b y o n e  o f th e  fo l l o wi n g  m e an s :

( 1 ) A c o n ti n u o u s  b l a c k o u te r  fnish
( 2 ) A c o n ti n u o u s  b l ac k s tr i p e  d u r a b l y m ar ke d  al o n g th e

c o n d u c to r ’ s  e n ti r e  l e n g th  o n  i n s u l ati o n  o f a c o l o r  o th e r
th an  g r e e n ,  wh i te ,  g r ay,  o r  r e d

( 3 ) I m p r i n te d  m i n u s  s i g n s  ( –)  o r  th e  wo r d  N E GAT I VE  o r
N E G d u r a b l y m a r ke d  o n  i n s u l ati o n  o f a  c o l o r  o th e r  th an

gr e e n ,  wh i te ,  gr a y,  o r  r e d ,  a n d  r e p e ate d  at i n te r val s  n o t
e x c e e d i n g 6 1 0  m m  ( 2 4  i n . )  i n  ac c o r d an c e  wi th  3 1 0 . 8 ( B )

( 4 ) An  ap p r o ve d  p e r m an e n t m ar ki n g  m e an s  s u c h  a s  s l e e vi n g
o r  s h r i n k-tu b i n g  th a t i s  s u i ta b l e  fo r  th e  c o n d u c to r  s i z e ,  a t
a l l  te r m i n ati o n ,  c o n n e c ti o n ,  an d  s p l i c e  p o i n ts ,  wi th

i m p r i n te d  m i n u s  s i g n s  ( –)  o r  th e  wo r d  N E GAT I VE  o r
N E G d u r a b l y m a r ke d  o n  i n s u l a ti o n  o f a  c o l o r  o th e r  th a n
gr e e n ,  wh i te ,  gr a y,  o r  r e d

N P ar t I V. O u ts i d e  B ran c h  C i rc u i ts  an d  Fe e d e rs

N 2 3 5 . 3 0 1  G e n e ral .  P a r t I V c o ve r s  r e q u i r e m e n ts  fo r  o u ts i d e
b r a n c h  c i r c u i ts  an d  fe e d e r s  o ve r  1 0 0 0  vo l ts  ac  o r  1 5 0 0  vo l ts  d c ,

n o m i n al ,  th a t ar e  r u n  o n  o r  b e twe e n  b u i l d i n g s ,  s tr u c tu r e s ,  o r
p o l e s  o n  th e  p r e m i s e s ;  an d  e l e c tr i c al  e q u i p m e n t an d  wi ri n g fo r
th e  s u p p l y o f u ti l i z ati o n  e q u i p m e n t th a t i s  l o c a te d  o n  o r

atta c h e d  to  th e  o u ts i d e  o f b u i l d i n g s ,  s tr u c tu r e s ,  o r  p o l e s .
O u ts i d e  b r an c h  c i r c u i ts  an d  fe e d e r s  o ve r  1 0 0 0  vo l ts  a c  o r

1 5 0 0  vo l ts  d c ,  n o m i n al ,  s h al l  c o m p l y wi th  th e  ap p l i c ab l e
r e q u i r e m e n ts  i n  P a r ts  I  a n d  I I  o f Ar ti c l e  2 2 5  a n d  wi th  P art I V o f

th i s  a r ti c l e ,  wh i c h  s u p p l e m e n ts  o r  modifes  th o s e  r e q u i r e m e n ts .

N 2 3 5 . 3 0 6  C o n d uc to r S i z e  an d  S up p o r t.  F o r  o ve rh e ad  s p an s ,
o p e n  i n d i vi d u al  c o n d u c to r s  s h al l  n o t b e  s m a l l e r  th a n  6  AWG

c o p p e r  o r  4  AWG al u m i n u m  wh e r e  o p e n  i n d i vi d u al  c o n d u c to r s
an d  8  AWG c o p p e r  o r  6  AWG a l u m i n u m  wh e r e  i n  c ab l e .

N 2 3 5 . 3 1 0  Wi ri n g o n  B u i l d i n gs  ( o r O th e r S tr u c tu re s ) .  T h e  i n s tal ‐
l ati o n  o f o u ts i d e  wi r i n g o n  s u r fac e s  o f b u i l d i n g s  ( o r  o th e r  s tr u c ‐

tu r e s )  s h a l l  b e  i n s tal l e d  as  p r o vi d e d  i n  3 0 5 . 3 .

N 2 3 5 . 3 1 4  O p e n - C o n d u c to r S p ac i n gs .  C o n d u c to r s  s h a l l  c o m p l y
wi th  th e  s p a c i n gs  p r o vi d e d  i n  1 1 0 . 3 6  an d  4 9 5 . 2 4 .

N 2 3 5 . 3 3 9  Rati n g o f D i s c o n n e c t.  T h e  fe e d e r  o r  b r an c h -c i r c u i t
d i s c o n n e c ti n g  m e an s  s h al l  h ave  a r a ti n g o f n o t l e s s  th a n  th e

c a l c u l ate d  l o ad  to  b e  s u p p l i e d ,  d e te r m i n e d  i n  ac c o r d an c e  wi th
P ar ts  I  an d  I I  o f Ar ti c l e  2 2 0  fo r  b r a n c h  c i r c u i ts ,  P ar t I I I  o r  I V o f

Ar ti c l e  2 2 0  fo r  fe e d e r s ,  o r  P a r t V o f Ar ti c l e  2 2 0  fo r  far m  l o ad s .

N 2 3 5 . 3 5 0  S i z i n g o f C o n d u c to rs .  T h e  s i z i n g o f c o n d u c to r s  o ve r
1 0 0 0  vo l ts  s h a l l  b e  i n  ac c o r d a n c e  wi th  2 3 5 . 1 9 ( A)  fo r  b r a n c h
c i r c u i ts  an d  2 3 5 . 1 9 ( B )  fo r  fe e d e r s .

N 2 3 5 . 3 5 1  I s o l ati n g S wi tc h e s .  Wh e r e  o i l  s wi tc h e s  o r  ai r,  o i l ,
vac u u m ,  o r  s u l fu r  hexafuoride  c i r c u i t b r e ake r s  c o n s ti tu te  a

b u i l d i n g  d i s c o n n e c ti n g m e an s ,  an  i s o l ati n g  s wi tc h  wi th  vi s i b l e
b r e a k c o n tac ts  an d  m e e ti n g th e  r e q u i r e m e n ts  o f 2 3 5 . 4 0 4 ( B ) ,

( C ) ,  a n d  ( D )  s h al l  b e  i n s tal l e d  o n  th e  s u p p l y s i d e  o f th e  d i s c o n ‐
n e c ti n g  m e an s  an d  a l l  a s s o c i a te d  e q u i p m e n t.

Exception: The isolating switch shall not be required where the discon‐
necting means is mounted on removable truck panels or switchgear

units that cannot be opened unless the circuit is disconnected and that,
when removed from the normal operating position,  automatically

disconnect the circuit breaker or switch from all energized parts.

N 2 3 5 . 3 5 2  D i s c o n n e c ti n g M e an s .

N ( A)  L o c ati o n .  A b u i l d i n g  o r  s tr u c tu r e  d i s c o n n e c ti n g m e a n s
s h a l l  b e  l o c ate d  i n  ac c o r d a n c e  wi th  2 2 5 . 3 1 ( B ) ,  o r,  i f n o t r e a d i l y

ac c e s s i b l e ,  i t s h al l  b e  o p e r ab l e  b y m e c h a n i c al  l i n ka ge  fr o m  a
r e ad i l y ac c e s s i b l e  p o i n t.  F o r  m u l ti b u i l d i n g  i n d u s tr i al  i n s tal l a‐

ti o n s  u n d e r  s i n g l e  m a n ag e m e n t,  i t s h al l  b e  p e r m i tte d  to  b e
e l e c tr i c al l y o p e r a te d  b y a r e ad i l y ac c e s s i b l e ,  r e m o te -c o n tr o l
d e vi c e  i n  a s e p a r ate  b u i l d i n g  o r  s tr u c tu r e .

N ( B )  Typ e .  E a c h  b u i l d i n g  o r  s tr u c tu r e  d i s c o n n e c t s h a l l  s i m u l ta‐
n e o u s l y d i s c o n n e c t al l  u n g r o u n d e d  s u p p l y c o n d u c to r s  i t

c o n tr o l s  a n d  s h al l  h ave  a  fa u l t-c l o s i n g  r ati n g  n o t l e s s  th an  th e
avai l ab l e  fau l t c u r r e n t at i ts  s u p p l y te r m i n al s .

Exception: Where the individual disconnecting means consists of fused
cutouts,  the simultaneous disconnection of all ungrounded supply

conductors shall not be required if there is a means to disconnect the
load before opening the cutouts.  A permanent legible sign shall be

installed adjacent to the fused cutouts and shall read DISCONNECT
LOAD BEFORE OPENING CUTOUTS.

Wh e r e  fu s e d  s wi tc h e s  o r  s e p a r ate l y m o u n te d  fu s e s  a r e
i n s ta l l e d ,  th e  fu s e  c h a r ac te r i s ti c s  s h a l l  b e  p e r m i tte d  to  c o n tr i b ‐
u te  to  th e  fa u l t-c l o s i n g r ati n g  o f th e  d i s c o n n e c ti n g  m e an s .
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ART I C L E  2 3 5  — B RAN C H  C I RC U I T S ,  F E E D E RS ,  &  S E RVI C E S  O VE R 1 0 0 0  VO LT S  AC ,  1 5 0 0  VO LT S  D C ,  N O M I N AL2 3 5 . 3 5 2

7 0 –1 2 0 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

N ( C )  L o c ki n g.  D i s c o n n e c ti n g m e an s  s h a l l  b e  l o c kab l e  o p e n  i n
a c c o r d an c e  wi th  1 1 0 . 2 5 .

Exception: Where an individual disconnecting means consists of fused
cutouts,  a suitable enclosure capable of being locked and sized to

contain all cutout fuse holders shall be installed at a convenient loca‐
tion to the fused cutouts.

N ( D )  I n d i c ati n g.  D i s c o n n e c ti n g m e an s  s h al l  c l e a r l y i n d i c a te
wh e th e r  th e y a r e  i n  th e  o p e n  “ o ff”  o r  c l o s e d  “ o n ”  p o s i ti o n .

N ( E )  U n i fo r m  P o s i ti o n .  Wh e r e  d i s c o n n e c ti n g  m e an s  h an d l e s
ar e  o p e r a te d  ve r ti c al l y,  th e  “ u p ”  p o s i ti o n  o f th e  h an d l e  s h a l l  b e

th e  “ o n ”  p o s i ti o n .

Exception: A switching device having more than one “on” position,
such as a double throw switch,  shall not be required to comply with this

requirement.

N ( F)  Identifcation.  Wh e r e  a  b u i l d i n g o r  s tr u c tu r e  h as  an y
c o m b i n ati o n  o f fe e d e r s ,  b r an c h  c i r c u i ts ,  o r  s e r vi c e s  p a s s i n g

th r o u g h  o r  s u p p l yi n g i t,  a p e r m an e n t p l aq u e  o r  d i r e c to r y s h a l l
b e  i n s ta l l e d  a t e a c h  fe e d e r  a n d  b r an c h -c i r c u i t d i s c o n n e c t l o c a‐

ti o n  th at d e n o te s  a l l  o th e r  s e r vi c e s ,  fe e d e r s ,  o r  b r an c h  c i r c u i ts
s u p p l yi n g  th a t b u i l d i n g o r  s tr u c tu r e  o r  p as s i n g  th r o u g h  th at
b u i l d i n g  o r  s tr u c tu r e  an d  th e  ar e a  s e r ve d  b y e ac h .

N 2 3 5 . 3 5 6  I n s p e c ti o n s  an d  Te s ts .

N ( A)  P re - E n e rgi z ati o n  an d  O p e rati n g Te s ts .  T h e  c o m p l e te  e l e c ‐
tr i c a l  s ys te m  d e s i g n ,  i n c l u d i n g  s e tti n gs  fo r  p r o te c ti ve ,  s wi tc h i n g ,

an d  c o n tr o l  c i r c u i ts ,  s h al l  b e  p r e p ar e d  i n  ad va n c e  an d  m ad e
avai l ab l e  o n  r e q u e s t to  th e  a u th o r i ty h a vi n g j u r i s d i c ti o n  an d

s h a l l  b e  p e r fo r m an c e  te s te d  wh e n  frst i n s tal l e d  o n -s i te .  E a c h
p r o te c ti ve ,  s wi tc h i n g ,  an d  c o n tr o l  c i r c u i t s h a l l  b e  ad j u s te d  i n
ac c o r d an c e  wi th  th e  s ys te m  d e s i gn  a n d  te s te d  b y ac tu a l  o p e r a‐

ti o n  u s i n g  c u r r e n t i n j e c ti o n  o r  e q u i val e n t m e th o d s  as  n e c e s s ar y
to  e n s u r e  th at e a c h  a n d  e ve r y s u c h  c i r c u i t o p e r a te s  c o r r e c tl y to
th e  s ati s fac ti o n  o f th e  au th o r i ty h avi n g  j u r i s d i c ti o n .

N ( 1 )  I n s tr u m e n t Tran s fo r m e rs .  Al l  i n s tr u m e n t tr a n s fo r m e r s
s h a l l  b e  te s te d  to  ve r i fy c o r r e c t p o l ar i ty a n d  b u r d e n .

N ( 2 )  P ro te c ti ve  Re l ays .  E a c h  p r o te c ti ve  r e l ay s h al l  b e  d e m o n ‐
s tr ate d  to  o p e r a te  b y i n j e c ti n g  c u r r e n t o r  vo l ta ge ,  o r  b o th ,  at
th e  as s o c i ate d  i n s tr u m e n t tr a n s fo r m e r  o u tp u t te r m i n a l  an d

o b s e r vi n g  th a t th e  as s o c i ate d  s wi tc h i n g  a n d  s i g n al i n g fu n c ti o n s
o c c u r  c o r r e c tl y an d  i n  p r o p e r  ti m e  an d  s e q u e n c e  to  a c c o m p l i s h
th e  p r o te c ti ve  fu n c ti o n  i n te n d e d .

N ( 3 )  S wi tc h i n g C i rc u i ts .  E a c h  s wi tc h i n g  c i r c u i t s h al l  b e  o b s e r ve d
to  o p e r ate  th e  a s s o c i a te d  e q u i p m e n t b e i n g s wi tc h e d .

N ( 4 )  C o n tro l  an d  S i gn al  C i rc ui ts .  E a c h  c o n tr o l  o r  s i gn a l  c i r c u i t
s h a l l  b e  o b s e r ve d  to  p e r fo r m  i ts  p r o p e r  c o n tr o l  fu n c ti o n  o r

p r o d u c e  a c o r r e c t s i g n al  o u tp u t.

N ( 5 )  M e te ri n g C i rc u i ts .  Al l  m e te r i n g c i r c u i ts  s h a l l  b e  verifed  to
o p e r ate  c o r r e c tl y fr o m  vo l ta ge  an d  c u r r e n t s o u r c e s  i n  a s i m i l a r
m a n n e r  to  p r o te c ti ve  r e l a y c i r c u i ts .

N ( 6 )  Ac c e p tan c e  Te s ts .  C o m p l e te  a c c e p ta n c e  te s ts  s h al l  b e
p e r fo r m e d ,  afte r  th e  s u b s ta ti o n  i n s tal l ati o n  i s  c o m p l e te d ,  o n  a l l

as s e m b l i e s ,  e q u i p m e n t,  c o n d u c to r s ,  a n d  c o n tr o l  a n d  p r o te c ti ve
s ys te m s ,  as  ap p l i c a b l e ,  to  ve r i fy th e  i n te g r i ty o f a l l  th e  s ys te m s .

N ( 7 )  Re l ays  an d  M e te ri n g U ti l i z i n g P h as e  D i ffe re n c e s .  Al l  r e l a ys
a n d  m e te r i n g  th at u s e  p h a s e  d i ffe r e n c e s  fo r  o p e r a ti o n  s h a l l  b e
verifed  b y m e a s u r i n g  p h as e  an g l e s  a t th e  r e l ay u n d e r  ac tu al
l o ad  c o n d i ti o n s  a fte r  o p e r ati o n  c o m m e n c e s .

N ( B )  Te s t Re p o r t.  A te s t r e p o r t c o ve r i n g th e  r e s u l ts  o f th e  te s ts
r e q u i r e d  i n  2 3 5 . 3 5 6 ( A)  s h al l  b e  d e l i ve r e d  to  th e  au th o r i ty

h avi n g  j u r i s d i c ti o n  p r i o r  to  e n e r gi z a ti o n .

I n fo r m ati o n a l  N o te :  S e e  AN S I / N E TA AT S ,  Acceptance Testing
Specifcations for Electrical Power Distribution Equipment and Systems,

fo r  a n  e x am p l e  o f ac c e p tan c e  specifcations.

N 2 3 5 . 3 6 0  C l e aran c e s  o ve r Ro ad ways ,  Wal kways ,  Rai l ,  Wate r,  an d
O p e n  L an d .

N ( A)  2 2  kV o r L e s s  to  G ro u n d .  T h e  c l e a r an c e s  o ve r  r o ad ways ,
wal kwa ys ,  r a i l ,  wa te r,  an d  o p e n  l a n d  fo r  c o n d u c to r s  an d  l i ve

p ar ts  u p  to  2 2  kV o r  l e s s  to  gr o u n d  s h a l l  b e  n o t l e s s  th a n  th e
va l u e s  s h o wn  i n  Ta b l e  2 3 5 . 3 6 0 ( A) .

N ( B )  M o re  T h an  2 2  kV to  G ro u n d .  C l e a r an c e s  fo r  th e  c ate go ‐
r i e s  s h o wn  i n  Ta b l e  2 3 5 . 3 6 0 ( A)  s h al l  b e  i n c r e as e d  b y 1 0  m m

( 0 . 4  i n . )  p e r  kV,  o r  m aj o r  fr ac ti o n  th e r e o f,  m o r e  th a n  2 2  kV.

N ( C )  S p e c i al  C as e s .  F o r  s p e c i al  c as e s ,  s u c h  a s  wh e r e  c r o s s i n g s
wi l l  b e  m ad e  o ve r  l ake s ,  r i ve r s ,  o r  a r e as  u s i n g  l ar g e  ve h i c l e s

s u c h  a s  m i n i n g  o p e r ati o n s ,  specifc  d e s i g n s  s h a l l  b e  e n g i n e e r e d
c o n s i d e r i n g  th e  s p e c i al  c i r c u m s tan c e s  a n d  s h al l  b e  ap p r o ve d  b y
th e  au th o r i ty h avi n g  j u r i s d i c ti o n .

I n fo r m ati o n a l  N o te :  S e e  AN S I / I E E E  C 2 -2 0 1 7 ,  National Electrical
Safety Code,  fo r  a d d i ti o n a l  i n fo r m a ti o n .

N 2 3 5 . 3 6 1  C l e aran c e s  o ve r B u i l d i n gs  an d  O th e r S tr u c tu re s .

N ( A)  2 2  kV o r L e s s  to  G ro u n d .  T h e  c l e a r an c e s  o ve r  b u i l d i n g s
a n d  o th e r  s tr u c tu r e s  fo r  c o n d u c to r s  an d  l i ve  p a r ts  u p  to  2 2  kV

o r  l e s s  to  g r o u n d  s h al l  b e  n o t l e s s  th an  th e  va l u e s  s h o wn  i n
Ta b l e  2 3 5 . 3 6 1 ( A) .

N ( B )  M o re  T h an  2 2  kV to  G ro u n d .  C l e a r an c e s  fo r  th e  c ate go ‐
r i e s  s h o wn  i n  Ta b l e  2 3 5 . 3 6 1 ( A)  s h al l  b e  i n c r e as e d  b y 1 0  m m

( 0 . 4  i n . )  p e r  kV,  o r  m aj o r  fr ac ti o n  th e r e o f,  m o r e  th a n  2 2  kV.

I n fo r m ati o n a l  N o te :  S e e  AN S I / I E E E  C 2 -2 0 1 7 ,  National Electrical
Safety Code,  fo r  a d d i ti o n a l  i n fo r m a ti o n .

N P ar t V. S e r vi c e s

N 2 3 5 . 4 0 1  G e n e ral .  P a r t V c o ve r s  r e q u i r e m e n ts  fo r  s e r vi c e
c o n d u c to r s  an d  e q u i p m e n t u s e d  o n  c i r c u i ts  o ve r  1 0 0 0  vo l ts  a c

an d  1 5 0 0  vo l ts  d c ,  n o m i n a l ,  s h al l  c o m p l y wi th  a l l  o f th e  a p p l i c a‐
b l e  r e q u i r e m e n ts  i n  P ar ts  I  th r o u g h  VI I  o f Ar ti c l e  2 3 0  a n d  wi th

P ar t V o f th i s  a r ti c l e ,  wh i c h  s u p p l e m e n ts  o r  modifes  th o s e
r e q u i r e m e n ts .  I n  n o  c as e  s h al l  th e  p r o vi s i o n s  o f P a r t V a p p l y to
e q u i p m e n t o n  th e  s u p p l y s i d e  o f th e  s e r vi c e  p o i n t.

N Tab l e  2 3 5 . 3 6 0 ( A)  C l e aran c e s  o ve r Ro ad ways ,  Wal k ways ,  Rai l ,
Wate r,  an d  O p e n  L an d

 C l e aran c e

L o c ati o n m ft

O p e n  l a n d  s u b j e c t to  ve h i c l e s ,  
c u l ti va ti o n ,  o r  g ra z i n g

5 . 6 1 8 . 5

Ro a d wa ys ,  d r i ve ways ,  p a r ki n g  l o ts ,  
a n d  a l l e ys

5 . 6 1 8 . 5

Wal kwa ys 4 . 1 1 3 . 5
Ra i l s 8 . 1 2 6 . 5
S p ac e s  a n d  wa ys  fo r  p e d e s tr i an s  

a n d  r e s tr i c te d  traffc
4 . 4 1 4 . 5

Wate r  a r e a s  n o t s u i ta b l e  fo r  
b o a ti n g

5 . 2 1 7 . 0
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ART I C L E  2 3 5  — B RAN C H  C I RC U I T S ,  F E E D E RS ,  &  S E RVI C E S  O VE R 1 0 0 0  VO LT S  AC ,  1 5 0 0  VO LT S  D C ,  N O M I N AL 2 3 5 . 4 0 9

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 2 1

N 2 3 5 . 4 0 2  S e r vi c e - E n tran c e  C o n d u c to rs .  S e r vi c e -e n tr a n c e
c o n d u c to r s  to  b u i l d i n g s  o r  e n c l o s u r e s  s h a l l  b e  i n s tal l e d  to

c o n fo r m  to  2 3 5 . 4 0 2 ( A)  an d  ( B ) .

N ( A)  C o n d uc to r S i z e .  S e r vi c e -e n tr an c e  c o n d u c to r s  s h a l l  n o t b e
s m a l l e r  th an  6  AWG  u n l e s s  i n  m u l ti c o n d u c to r  c ab l e .  M u l ti c o n ‐

d u c to r  c ab l e  s h a l l  n o t b e  s m al l e r  th a n  8  AWG.

N ( B )  Wi ri n g M e th o d s .  S e r vi c e - e n tr a n c e  c o n d u c to r s  s h al l  b e
i n s ta l l e d  b y o n e  o f th e  wi r i n g  m e th o d s  c o ve r e d  i n  3 0 5 . 3  an d

3 0 5 . 1 5 .

N 2 3 5 . 4 0 4  I s o l ati n g S wi tc h e s .

N ( A)  Wh e re  Re q ui re d .  Wh e r e  o i l  s wi tc h e s  o r  ai r,  o i l ,  va c u u m ,  o r
s u l fu r  hexafuoride  c i r c u i t b r e a ke r s  c o n s ti tu te  th e  s e r vi c e

d i s c o n n e c ti n g  m e an s ,  an  i s o l ati n g  s wi tc h  wi th  vi s i b l e  b r e a k
c o n tac ts  s h a l l  b e  i n s ta l l e d  o n  th e  s u p p l y s i d e  o f th e  d i s c o n n e c t‐
i n g  m e a n s  a n d  al l  as s o c i ate d  s e r vi c e  e q u i p m e n t.

Exception: An isolating switch shall not be required where the circuit
breaker or switch is mounted on removable truck panels or switchgear

units where both of the following conditions apply:

(1 ) Cannot be opened unless the circuit is disconnected
(2) Where all energized parts are automatically disconnected when

the circuit breaker or switch is removed from the normal operating
position

N ( B )  Fu s e s  as  I s o l ati n g S wi tc h .  Wh e r e  fu s e s  a r e  o f th e  typ e  th at
c a n  b e  o p e r ate d  as  a  d i s c o n n e c ti n g  s wi tc h ,  a s e t o f s u c h  fu s e s

s h a l l  b e  p e r m i tte d  as  th e  i s o l ati n g  s wi tc h .

N ( C )  Ac c e s s i b l e  to  Qualifed  P e rs o n s  O n l y.  T h e  i s o l ati n g  s wi tc h
s h a l l  b e  ac c e s s i b l e  to  qualifed  p e r s o n s  o n l y.

N ( D )  C o n n e c ti o n  to  G ro u n d .  I s o l ati n g  s wi tc h e s  s h al l  b e  p r o vi ‐
d e d  wi th  a  m e an s  fo r  r e a d i l y c o n n e c ti n g  th e  l o ad  s i d e  c o n d u c ‐

to r s  to  a  g r o u n d i n g e l e c tr o d e  s ys te m ,  e q u i p m e n t g r o u n d
b u s b a r,  o r  g r o u n d e d  s te e l  s tr u c tu r e  wh e n  d i s c o n n e c te d  fr o m

th e  s o u r c e  o f s u p p l y.

A m e an s  fo r  g r o u n d i n g  th e  l o a d  s i d e  c o n d u c to r s  to  a
gr o u n d i n g  e l e c tr o d e  s ys te m ,  e q u i p m e n t gr o u n d i n g  b u s b a r,  o r

g r o u n d e d  s tr u c tu r al  s te e l  s h al l  n o t b e  r e q u i r e d  fo r  a n y d u p l i ‐
c a te  i s o l ati n g  s wi tc h  i n s ta l l e d  an d  m ai n tai n e d  b y th e  e l e c tr i c

s u p p l y c o m p a n y.

N Tab l e  2 3 5 . 3 6 1 ( A)  C l e aran c e s  o ve r B u i l d i n gs  an d  O th e r
S tr u c ture s

C l e aran c e  fro m  C o n d uc to rs  o r
L i ve  P ar ts  fro m :

H o ri z o n tal  Ve r ti c al

m ft  m ft

B u i l d i n g  wal l s ,  p r o j e c ti o n s ,  a n d  
wi n d o ws

2 . 3 7 . 5 — —

B al c o n i e s ,  c a twa l k s ,  a n d  s i m i l a r  
a r e a s  a c c e s s i b l e  to  p e o p l e

2 . 3 7 . 5 4 . 1 1 3 . 5

O ve r  o r  u n d e r  r o o fs  o r  
p r o j e c ti o n s  n o t r e a d i l y 
a c c e s s i b l e  to  p e o p l e

— — 3 . 8 1 2 . 5

O ve r  r o o fs  a c c e s s i b l e  to  
ve h i c l e s  b u t n o t tr u c ks

— — 4 . 1 1 3 . 5

O ve r  r o o fs  a c c e s s i b l e  to  tr u c k s — — 5 . 6 1 8 . 5
O th e r  s tr u c tu r e s 2 . 3 7 . 5 — —

N 2 3 5 . 4 0 5  D i s c o n n e c ti n g M e an s .

N ( A)  L o c ati o n .  T h e  s e r vi c e  d i s c o n n e c ti n g m e a n s  s h a l l  b e  l o c a‐
te d  i n  a c c o r d an c e  wi th  2 3 0 . 7 0 .

F o r  e i th e r  o ve rh e a d  o r  u n d e r g r o u n d  p r i m ar y d i s tr i b u ti o n
s ys te m s  o n  p r i vate  p r o p e r ty,  th e  s e r vi c e  d i s c o n n e c t s h al l  b e

p e r m i tte d  to  b e  l o c a te d  i n  a l o c ati o n  th at i s  n o t r e ad i l y a c c e s s i ‐
b l e ,  i f th e  d i s c o n n e c ti n g m e an s  c an  b e  o p e r ate d  b y m e c h an i c al

l i n kag e  fr o m  a  r e a d i l y a c c e s s i b l e  p o i n t,  o r  e l e c tr o n i c al l y i n
a c c o r d an c e  wi th  2 3 5 . 4 0 5 ( C ) ,  wh e r e  a p p l i c a b l e .

N ( B )  Typ e .  E a c h  s e r vi c e  d i s c o n n e c t s h a l l  s i m u l tan e o u s l y d i s c o n ‐
n e c t al l  u n g r o u n d e d  s e r vi c e  c o n d u c to r s  th at i t c o n tr o l s  an d

s h a l l  h a ve  a fa u l t-c l o s i n g r ati n g  th at i s  n o t l e s s  th an  th e  avai l a‐
b l e  fau l t c u r r e n t a t i ts  s u p p l y te r m i n a l s .

Wh e r e  fu s e d  s wi tc h e s  o r  s e p a r ate l y m o u n te d  fu s e s  ar e
i n s ta l l e d ,  th e  fu s e  c h a r ac te r i s ti c s  s h al l  b e  p e r m i tte d  to  c o n tr i b ‐
u te  to  th e  fau l t- c l o s i n g r a ti n g o f th e  d i s c o n n e c ti n g m e an s .

N ( C )  Re m o te  C o n tro l .  F o r  m u l ti b u i l d i n g,  i n d u s tr i al  i n s tal l a‐
ti o n s  u n d e r  s i n g l e  m a n ag e m e n t,  th e  s e r vi c e  d i s c o n n e c ti n g

m e a n s  s h a l l  b e  p e r m i tte d  to  b e  l o c ate d  at a s e p ar a te  b u i l d i n g
o r  s tr u c tu r e .  I n  s u c h  c as e s ,  th e  s e r vi c e  d i s c o n n e c ti n g  m e a n s

s h a l l  b e  p e r m i tte d  to  b e  e l e c tr i c al l y o p e r ate d  b y a  r e ad i l y a c c e s ‐
s i b l e ,  r e m o te -c o n tr o l  d e vi c e .

N 2 3 5 . 4 0 6  O ve rc u r re n t D e vi c e s  as  D i s c o n n e c ti n g M e an s .  Wh e r e
th e  c i r c u i t b r e a ke r  o r  al te r n a ti ve  fo r  i t,  as  specifed  i n  2 3 5 . 4 0 8

fo r  s e r vi c e  o ve r c u r r e n t d e vi c e s ,  m e e ts  th e  r e q u i r e m e n ts  s p e c i ‐
fed  i n  2 3 5 . 4 0 5 ,  i t s h al l  c o n s ti tu te  th e  s e r vi c e  d i s c o n n e c ti n g
m e a n s .

N 2 3 5 . 4 0 8  P ro te c ti o n  Re q u i re m e n ts .  A s h o r t-c i r c u i t p r o te c ti ve
d e vi c e  s h al l  b e  p r o vi d e d  o n  th e  l o ad  s i d e  o f,  o r  a s  a n  i n te g r al

p ar t o f,  th e  s e r vi c e  d i s c o n n e c t,  a n d  s h al l  p r o te c t a l l  u n gr o u n ‐
d e d  c o n d u c to r s  th a t i t s u p p l i e s .  T h e  p r o te c ti ve  d e vi c e  s h al l  b e

c a p ab l e  o f d e te c ti n g  an d  i n te r r u p ti n g  a l l  val u e s  o f c u r r e n t,  i n
e x c e s s  o f i ts  tr i p  s e tti n g  o r  m e l ti n g  p o i n t,  th at c a n  o c c u r  at i ts
l o c ati o n .  A fu s e  r a te d  i n  c o n ti n u o u s  a m p e r e s  n o t to  e x c e e d

th r e e  ti m e s  th e  a m p ac i ty o f th e  c o n d u c to r,  o r  a  c i r c u i t b r e a ke r
wi th  a tr i p  s e tti n g o f n o t m o r e  th an  s i x  ti m e s  th e  am p a c i ty o f
th e  c o n d u c to r s ,  s h al l  b e  c o n s i d e r e d  a s  p r o vi d i n g th e  r e q u i r e d

s h o r t-c i r c u i t p r o te c ti o n .

I n fo r m a ti o n a l  N o te :  S e e  Ta b l e  3 1 5 . 6 0 ( C ) ( 1 )  th r o u g h  Ta b l e
3 1 5 . 6 0 ( C ) ( 2 0 )  fo r  a m p a c i ti e s  o f c o n d u c to r s  r a te d  2 0 0 1  vo l ts  to

3 5 , 0 0 0  vo l ts .

O ve r c u r r e n t d e vi c e s  s h al l  c o n fo r m  to  2 3 5 . 4 0 8 ( A)  an d  ( B ) .

N ( A)  E q u i p m e n t Typ e .  E q u i p m e n t u s e d  to  p r o te c t s e r vi c e -
e n tr an c e  c o n d u c to r s  s h al l  m e e t th e  r e q u i r e m e n ts  o f Ar ti c l e

4 9 5 ,  P a r t I I .

N ( B )  E n c l o s e d  O ve rc u r re n t D e vi c e s .  T h e  r e s tr i c ti o n  to
8 0  p e r c e n t o f th e  r ati n g  fo r  an  e n c l o s e d  o ve r c u r r e n t d e vi c e  fo r

c o n ti n u o u s  l o ad s  s h a l l  n o t a p p l y to  o ve r c u r r e n t d e vi c e s
i n s ta l l e d  i n  s ys te m s  o p e r a ti n g a t o ve r  1 0 0 0  vo l ts .

N 2 3 5 . 4 0 9  S u rge  Ar re s te rs .  S u r g e  ar r e s te r s  i n s ta l l e d  i n  a c c o r d ‐
an c e  wi th  th e  r e q u i r e m e n ts  o f P ar ts  I I  a n d  I I I  o f Ar ti c l e  2 4 2

s h al l  b e  p e r m i tte d  o n  e a c h  u n g r o u n d e d  o ve rh e ad  s e r vi c e
c o n d u c to r.

I n fo r m ati o n a l  N o te :  S u r g e  a r r e s te r s  m a y b e  r e fe r r e d  to  a s  l i g h t‐
n i n g  a r r e s te r s  i n  o l d e r  d o c u m e n ts .
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ART I C L E  2 4 0  — O VE RC U RRE N T  P RO T E C T I O N2 3 5 . 4 1 0

7 0 –1 2 2 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

N 2 3 5 . 4 1 0  S e r vi c e  E q u i p m e n t — G e n e ral .  S e r vi c e  e q u i p m e n t,
i n c l u d i n g  i n s tr u m e n t tr a n s fo r m e r s ,  s h al l  c o n fo r m  to  P ar t I  o f

Ar ti c l e  4 9 5 .

N 2 3 5 . 4 1 1  S wi tc h ge ar.  S wi tc h g e ar  s h al l  c o n s i s t o f a  s u b s ta n ti al
m e tal  s tr u c tu r e  an d  a  s h e e t m e tal  e n c l o s u r e .  Wh e r e  i n s tal l e d

o ve r  a c o m b u s ti b l e  foor,  s u i ta b l e  p r o te c ti o n  th e r e to  s h a l l  b e
p r o vi d e d .

N 2 3 5 . 4 1 2  O ve r 3 5 , 0 0 0  Vo l ts .  Wh e r e  th e  vo l tag e  e x c e e d s
3 5 , 0 0 0  vo l ts  b e twe e n  c o n d u c to r s  th at e n te r  a b u i l d i n g ,  th e y
s h a l l  te r m i n ate  i n  a  s wi tc h g e ar  c o m p ar tm e n t o r  a vau l t

c o n fo r m i n g to  th e  r e q u i r e m e n ts  o f 4 5 0 . 4 1  th r o u g h  4 5 0 . 4 8 .

ART I C L E  2 4 0
O ve rc u r re n t P ro te c ti o n

P ar t I . G e n e ral

Δ 2 4 0 . 1  S c o p e .  P a r ts  I  th r o u gh  VI I  o f th i s  ar ti c l e  p r o vi d e  th e
ge n e r al  r e q u i r e m e n ts  fo r  o ve r c u r r e n t p r o te c ti o n  an d  o ve r c u r ‐
r e n t p r o te c ti ve  d e vi c e s  n o t m o r e  th an  1 0 0 0  vo l ts ,  n o m i n al .
P ar t VI I I  c o ve r s  o ve r c u r r e n t p r o te c ti o n  fo r  th o s e  p o r ti o n s  o f
s u p e r vi s e d  i n d u s tr i al  i n s tal l ati o n s  o p e r ati n g  a t vo l tag e s  o f n o t
m o r e  th an  1 0 0 0  vo l ts ,  n o m i n al .

I n fo r m ati o n a l  N o te  N o .  1 :  O ve r c u r r e n t p r o te c ti o n  fo r  c o n d u c ‐
to r s  a n d  e q u i p m e n t i s  p r o vi d e d  to  o p e n  th e  c i r c u i t i f th e  c u r r e n t
r e ac h e s  a  va l u e  th a t wi l l  c au s e  a n  e x c e s s i ve  o r  d an g e r o u s
te m p e r a tu r e  i n  c o n d u c to r s  o r  c o n d u c to r  i n s u l a ti o n .

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  1 1 0 . 9  fo r  r e q u i r e m e n ts  fo r  i n te r ‐
r u p ti n g  r a ti n g s  an d  1 1 0 . 1 0  fo r  r e q u i r e m e n ts  fo r  p r o te c ti o n

ag ai n s t fa u l t c u r r e n ts .
•
N 2 4 0 . 2  Re c o n d i ti o n e d  E q ui p m e n t.

N ( A)  Re c o n d i ti o n i n g N o t P e r m i tte d .  T h e  fo l l o wi n g  e q u i p m e n t
s h a l l  n o t b e  r e c o n d i ti o n e d :

( 1 ) E q u i p m e n t p r o vi d i n g  g r o u n d -fau l t p r o te c ti o n  o f e q u i p ‐
m e n t

( 2 ) Gr o u n d - fa u l t c i r c u i t i n te r r u p te r s
( 3 ) L o w-vo l tag e  fu s e h o l d e r s  an d  l o w-vo l tag e  n o n r e n e wab l e

fu s e s
( 4 ) M o l d e d -c as e  c i r c u i t b r e ake r s
( 5 ) L o w-vo l tag e  p o we r  c i r c u i t b r e ake r  e l e c tr o n i c  tr i p  u n i ts .

N ( B )  Re c o n d i ti o n i n g P e r m i tte d .  T h e  fo l l o wi n g  e q u i p m e n t s h a l l
b e  p e r m i tte d  to  b e  r e c o n d i ti o n e d :

( 1 ) L o w-vo l tag e  p o we r  c i r c u i t b r e ake r s
( 2 ) E l e c tr o m e c h a n i c al  p r o te c ti ve  r e l ays  a n d  c u r r e n t tr an s ‐

fo r m e r s

Re c o n d i ti o n e d  e q u i p m e n t s h a l l  b e  l i s te d  as  r e c o n d i ti o n e d
an d  c o m p l y wi th  1 1 0 . 2 1 ( A) ( 2 ) .

2 4 0 . 3  O th e r Ar ti c l e s .  E q u i p m e n t s h a l l  b e  p r o te c te d  a ga i n s t
o ve r c u r r e n t i n  ac c o r d a n c e  wi th  th e  ar ti c l e  i n  th i s  Code th at

c o ve r s  th e  typ e  o f e q u i p m e n t specifed  i n  Tab l e  2 4 0 . 3 .

2 4 0 . 4  P ro te c ti o n  o f C o n d u c to rs .  C o n d u c to r s ,  o th e r  th a n  fexi‐
ble  c o r d s ,  fexible  c ab l e s ,  an d  fxture  wi r e s ,  s h a l l  b e  p r o te c te d
ag ai n s t o ve r c u r r e n t i n  ac c o r d a n c e  wi th  th e i r  a m p ac i ti e s  s p e c i ‐

fed  i n  3 1 0 . 1 4 ,  u n l e s s  o th e r wi s e  p e r m i tte d  o r  r e q u i r e d  i n
2 4 0 . 4 ( A)  th r o u gh  ( H ) .

I n fo r m ati o n a l  N o te :  S e e  I C E A P - 3 2 -3 8 2 -2 0 1 8 ,  Short Circuit Char‐
acteristics of Insulated Cables,  fo r  i n fo r m a ti o n  o n  a l l o wa b l e  s h o r t-
c i r c u i t c u r r e n ts  fo r  i n s u l a te d  c o p p e r  a n d  a l u m i n u m  c o n d u c to r s .

( A)  P o we r L o s s  H az ard .  C o n d u c to r  o ve r l o ad  p r o te c ti o n  s h a l l
n o t b e  r e q u i r e d  wh e r e  th e  i n te r r u p ti o n  o f th e  c i r c u i t wo u l d

c r e a te  a h a z a r d ,  s u c h  as  i n  a m a te r i al -h an d l i n g  m a gn e t c i r c u i t
o r  fre  p u m p  c i r c u i t.  S h o r t-c i r c u i t p r o te c ti o n  s h al l  b e  p r o vi d e d .

I n fo r m a ti o n a l  N o te :  S e e  N F PA 2 0 -2 0 1 9 ,  Standard for the Installa‐
tion of Stationary Pumps for Fire Protection.

Δ Tab l e  2 4 0 . 3  O th e r Ar ti c l e s

E q ui p m e n t Ar ti c l e

Ai r-c o n d i ti o n i n g  an d  r e fr i g e r a ti n g  
e q u i p m e n t

4 4 0

Ap p l i a n c e s 4 2 2
As s e m b l y o c c u p a n c i e s 5 1 8
Au d i o  s i g n a l  p r o c e s s i n g ,  amplifcation,  a n d  

r e p r o d u c ti o n  e q u i p m e n t
6 4 0

B r an c h  c i r c u i ts 2 1 0
B u s wa ys 3 6 8
C a p ac i to r s 4 6 0
C l a s s  1  p o we r- l i m i te d  c i r c u i ts  a n d  C l a s s  1  

p o we r- l i m i te d  re m o te -c o n tr o l  a n d  
s i g n a l i n g  c i r c u i ts

7 2 4

C l a s s  2  a n d  C l a s s  3  r e m o te -c o n tr o l ,  
s i g n a l i n g ,  an d  p o we r-l i m i te d  c i r c u i ts

7 2 5

C r a n e s  a n d  h o i s ts 6 1 0
E l e c tr i c  s i g n s  a n d  o u tl i n e  l i g h ti n g 6 0 0

E l e c tr i c  we l d e r s 6 3 0
E l e c tr o l yti c  c e l l s 6 6 8
E l e va to r s ,  d u m b wa i te r s ,  e s c a l a to r s ,  m o vi n g  

wal ks ,  wh e e l c h ai r  l i fts ,  a n d  s ta i r wa y 
c h a i r l i fts

6 2 0

E m e r g e n c y s ys te m s 7 0 0
F i r e  a l ar m  s ys te m s 7 6 0
F i r e  p u m p s 6 9 5
F i x e d  e l e c tr i c  h e ati n g  e q u i p m e n t fo r  

p i p e l i n e s  a n d  ve s s e l s
4 2 7

F i x e d  e l e c tr i c  s p a c e - h e a ti n g  e q u i p m e n t 4 2 4
F i x e d  o u td o o r  e l e c tr i c  d e i c i n g  an d  s n o w-

m e l ti n g  e q u i p m e n t
4 2 6

G e n e r ato r s 4 4 5
H e a l th  c a r e  fa c i l i ti e s 5 1 7
I n d u c ti o n  a n d  d i e l e c tr i c  h e ati n g  e q u i p m e n t 6 6 5
I n d u s tr i a l  m a c h i n e r y 6 7 0
L u m i n ai r e s ,  l a m p h o l d e r s ,  a n d  l a m p s 4 1 0

M o ti o n  p i c tu r e  an d  te l e vi s i o n  s tu d i o s  an d  
s i m i l a r  l o c a ti o n s

5 3 0

M o to r s ,  m o to r  c i rc u i ts ,  a n d  c o n tr o l l e r s 4 3 0
P h a s e  c o n ve r te r s 4 5 5
P i p e  o r g a n s 6 5 0
Re c e p ta c l e s 4 0 6
S e r vi c e s 2 3 0
S o l a r  p h o to vo l ta i c  s ys te m s 6 9 0

S wi tc h b o ar d s ,  s wi tc h g e a r,  a n d  p a n e l b o a r d s 4 0 8
T h e a te r s ,  au d i e n c e  a r e a s  o f m o ti o n  p i c tu r e  

a n d  te l e vi s i o n  s tu d i o s ,  an d  s i m i l a r  
l o c a ti o n s

5 2 0

Tr a n s fo r m e r s  a n d  tr a n s fo r m e r  va u l ts 4 5 0
X -r a y e q u i p m e n t 6 6 0
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ART I C L E  2 4 0  — O VE RC U RRE N T  P RO T E C T I O N 2 4 0 . 5

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 2 3

( B )  O ve rc u r re n t D e vi c e s  Rate d  8 0 0  Am p e re s  o r L e s s .  T h e
n e x t h i g h e r  s ta n d a r d  o ve r c u r r e n t d e vi c e  r ati n g  ( a b o ve  th e

a m p ac i ty o f th e  c o n d u c to r s  b e i n g p r o te c te d )  s h a l l  b e  p e r m i tte d
to  b e  u s e d ,  p r o vi d e d  a l l  o f th e  fo l l o wi n g  c o n d i ti o n s  ar e  m e t:

( 1 ) T h e  c o n d u c to r s  b e i n g  p r o te c te d  a r e  n o t p ar t o f a b r a n c h
c i r c u i t s u p p l yi n g  m o r e  th a n  o n e  r e c e p tac l e  fo r  c o r d -a n d -

p l u g- c o n n e c te d  p o r tab l e  l o a d s .
( 2 ) T h e  a m p ac i ty o f th e  c o n d u c to r s  d o e s  n o t c o r r e s p o n d  wi th

th e  s ta n d a r d  am p e r e  r a ti n g o f a fu s e  o r  a  c i r c u i t b r e ake r
wi th o u t o ve r l o ad  tr i p  ad j u s tm e n ts  ab o ve  i ts  r a ti n g ( b u t

th at s h al l  b e  p e r m i tte d  to  h ave  o th e r  tr i p  o r  r ati n g  ad j u s t‐
m e n ts ) .

( 3 ) T h e  n e x t h i g h e r  s ta n d ar d  r ati n g  s e l e c te d  d o e s  n o t e x c e e d
8 0 0  a m p e r e s .

I f th e  o ve r c u r r e n t p r o te c ti ve  d e vi c e  i s  a n  ad j u s ta b l e  tr i p  d e vi ‐
c e i n s tal l e d  i n  a c c o r d a n c e  wi th  2 4 0 . 4 ( B ) ( 1 ) ,  ( B ) ( 2 ) ,  a n d  ( B )

( 3 ) ,  i t s h a l l  b e  p e r m i tte d  to  b e  s e t to  a  va l u e  th a t d o e s  n o t
e x c e e d  th e  n e x t h i gh e r  s ta n d a r d  va l u e  a b o ve  th e  am p ac i ty o f
th e  c o n d u c to r s  b e i n g p r o te c te d  a s  s h o wn  i n  Tab l e  2 4 0 . 6 ( A)

wh e r e  r e s tr i c te d  ac c e s s  i n  a c c o r d an c e  wi th  2 4 0 . 6 ( C )  i s  p r o vi ‐
d e d .

( C )  O ve rc ur re n t D e vi c e s  Rate d  o ve r 8 0 0  Am p e re s .  Wh e r e  th e
o ve r c u r r e n t d e vi c e  i s  r a te d  o ve r  8 0 0  a m p e r e s ,  th e  a m p ac i ty o f

th e  c o n d u c to r s  i t p r o te c ts  s h al l  b e  e q u al  to  o r  g r e ate r  th a n  th e
r a ti n g o f th e  o ve r c u r r e n t d e vi c e  defned  i n  2 4 0 . 6 .

( D )  S m al l  C o n d uc to rs .  U n l e s s  specifcally p e r m i tte d  i n
2 4 0 . 4 ( E )  o r  ( G ) ,  th e  o ve r c u r r e n t p r o te c ti o n  s h a l l  n o t e x c e e d

th a t r e q u i r e d  b y 2 4 0 . 4 ( D ) ( 1 )  th r o u g h  ( D ) ( 8 )  a fte r  an y c o r r e c ‐
ti o n  fa c to r s  fo r  a m b i e n t te m p e r a tu r e  a n d  n u m b e r  o f c o n d u c ‐
to r s  h a ve  b e e n  ap p l i e d .

( 1 )  1 8  AWG  C o p p e r.  7  a m p e r e s ,  p r o vi d e d  al l  th e  fo l l o wi n g
c o n d i ti o n s  a r e  m e t:

( 1 ) C o n ti n u o u s  l o a d s  d o  n o t e x c e e d  5 . 6  a m p e r e s .
( 2 ) O ve r c u r r e n t p r o te c ti o n  i s  p r o vi d e d  b y o n e  o f th e  fo l l o w‐

i n g :

a. B r an c h -c i r c u i t-r ate d  c i r c u i t b r e a ke r s  l i s te d  an d
m a r ke d  fo r  u s e  wi th  1 8  AWG c o p p e r  c o n d u c to r

b . B r an c h -c i r c u i t-r ate d  fu s e s  l i s te d  a n d  m a r ke d  fo r  u s e
wi th  1 8  AWG c o p p e r  c o n d u c to r

c . C l a s s  C C ,  C l a s s  C F,  C l as s  J ,  o r  C l as s  T  fu s e s

( 2 )  1 6  AWG  C o p p e r.  1 0  am p e r e s ,  p r o vi d e d  al l  th e  fo l l o wi n g
c o n d i ti o n s  a r e  m e t:

( 1 ) C o n ti n u o u s  l o a d s  d o  n o t e x c e e d  8  am p e r e s .
( 2 ) O ve r c u r r e n t p r o te c ti o n  i s  p r o vi d e d  b y o n e  o f th e  fo l l o w‐

i n g:

a . B r an c h -c i r c u i t- r ate d  c i r c u i t b r e a ke r s  l i s te d  an d
m a r ke d  fo r  u s e  wi th  1 6  AWG c o p p e r  c o n d u c to r

b . B r an c h -c i r c u i t-r ate d  fu s e s  l i s te d  a n d  m a r ke d  fo r  u s e
wi th  1 6  AWG c o p p e r  c o n d u c to r

c . C l a s s  C C ,  C l a s s  C F,  C l as s  J ,  o r  C l as s  T  fu s e s

N ( 3 )  1 4  AWG  C o p p e r- C l ad  Al u m i n u m .  1 0  am p e r e s ,  p r o vi d e d  a l l
th e  fo l l o wi n g  c o n d i ti o n s  ar e  m e t:

( 1 ) C o n ti n u o u s  l o ad s  d o  n o t e x c e e d  8  am p e r e s
( 2 ) O ve r c u r r e n t p r o te c ti o n  i s  p r o vi d e d  b y o n e  o f th e  fo l l o w‐

i n g:

a . B r an c h -c i r c u i t- r ate d  c i r c u i t b r e ake r s  a r e  l i s te d  an d
m a r ke d  fo r  u s e  wi th  1 4  AWG  c o p p e r-c l ad  al u m i n u m

c o n d u c to r.

b . B r an c h -c i r c u i t-r ate d  fu s e s  ar e  l i s te d  a n d  m a r ke d  fo r
u s e  wi th  1 4  AWG c o p p e r-c l a d  al u m i n u m  c o n d u c to r.

( 4 )  1 4  AWG  C o p p e r.  1 5  a m p e r e s

( 5 )  1 2  AWG  Al um i n u m  an d  C o p p e r- C l ad  Al um i n um .  1 5
a m p e r e s

( 6 )  1 2  AWG  C o p p e r.  2 0  a m p e r e s

( 7 )  1 0  AWG  Al um i n u m  an d  C o p p e r- C l ad  Al um i n um .  2 5
am p e r e s

( 8 )  1 0  AWG  C o p p e r.  3 0  a m p e r e s

( E )  Tap  C o n d u c to rs .  Tap  c o n d u c to r s  s h al l  b e  p e r m i tte d  to  b e
p r o te c te d  ag ai n s t o ve r c u r r e n t i n  ac c o r d a n c e  wi th  th e  fo l l o wi n g :

( 1 ) 2 1 0 . 1 9 ( C )  an d  ( D ) ,  H o u s e h o l d  Ran g e s  a n d  C o o ki n g
Ap p l i an c e s  an d  O th e r  L o ad s

( 2 ) 2 4 0 . 5 ( B ) ( 2 ) ,  F i x tu r e  Wi r e
( 3 ) 2 4 0 . 2 1 ,  L o c a ti o n  i n  C i r c u i t
( 4 ) 3 6 8 . 1 7 ( B ) ,  Re d u c ti o n  i n  Am p ac i ty S i z e  o f B u s way
( 5 ) 3 6 8 . 1 7 ( C ) ,  F e e d e r  o r  B r an c h  C i r c u i ts  ( b u s way ta p s )

( 6 ) 4 3 0 . 5 3 ( D ) ,  S i n gl e  M o to r  Ta p s

( F)  Tran s fo r m e r S e c o n d ar y C o n d u c to rs .  S i n gl e -p h a s e  ( o th e r
th an  2 -wi r e )  a n d  m u l ti p h as e  ( o th e r  th an  d e l ta- d e l ta,  3 - wi r e )

tr a n s fo r m e r  s e c o n d ar y c o n d u c to r s  s h al l  n o t b e  c o n s i d e re d  to
b e  p r o te c te d  b y th e  p r i m ar y o ve r c u r r e n t p r o te c ti ve  d e vi c e .

C o n d u c to r s  s u p p l i e d  b y th e  s e c o n d a r y s i d e  o f a s i n gl e -p h a s e
tr a n s fo r m e r  h a vi n g a 2 -wi r e  ( s i n gl e -vo l ta ge )  s e c o n d ar y,  o r  a
th r e e -p h as e ,  d e l ta- d e l ta c o n n e c te d  tr an s fo r m e r  h a vi n g a 3 -wi r e

( s i n gl e -vo l ta ge )  s e c o n d a r y,  s h a l l  b e  p e r m i tte d  to  b e  p r o te c te d
b y o ve r c u r r e n t p r o te c ti o n  p r o vi d e d  o n  th e  p r i m ar y ( s u p p l y)
s i d e  o f th e  tr an s fo r m e r,  p r o vi d e d  th i s  p r o te c ti o n  i s  i n  ac c o r d ‐

a n c e  wi th  4 5 0 . 3  a n d  d o e s  n o t e x c e e d  th e  va l u e  d e te r m i n e d  b y
m u l ti p l yi n g  th e  s e c o n d ar y c o n d u c to r  a m p ac i ty b y th e
s e c o n d a r y-to -p r i m a r y tr a n s fo r m e r  vo l tag e  r ati o .

( G )  O ve rc u r re n t P ro te c ti o n  fo r Specifc  C o n d u c to r Ap p l i c a‐
ti o n s .  O ve r c u r r e n t p r o te c ti o n  fo r  th e  specifc  c o n d u c to r s  s h a l l

b e  p e r m i tte d  to  b e  p r o vi d e d  as  r e fe r e n c e d  i n  Ta b l e  2 4 0 . 4 ( G) .

N ( H )  D we l l i n g U n i t S e r vi c e  an d  Fe e d e r C o n d u c to rs .  D we l l i n g
u n i t s e r vi c e  a n d  fe e d e r  c o n d u c to r s  s h a l l  b e  p e r m i tte d  to  b e

p r o te c te d  ag ai n s t o ve r c u r r e n t at th e  am p ac i ty val u e s  i n  3 1 0 . 1 2 .

2 4 0 . 5  P ro te c ti o n  o f Fl e x i b l e  C o rd s ,  Fl e x i b l e  C ab l e s ,  an d
Fi x ture  Wi re s .  F l e x i b l e  c o r d  an d  fexible  c ab l e ,  i n c l u d i n g ti n s e l
c o r d  an d  e x te n s i o n  c o r d s ,  an d  fxture  wi r e s  s h al l  b e  p r o te c te d
ag ai n s t o ve r c u r r e n t b y e i th e r  2 4 0 . 5 ( A)  o r  ( B ) .

( A)  Am p ac i ti e s .  F l e x i b l e  c o r d  a n d  fexible  c ab l e  s h al l  b e
p r o te c te d  b y a n  o ve r c u r r e n t d e vi c e  i n  ac c o r d a n c e  wi th  th e i r

am p a c i ty as  specifed  i n  Tab l e  4 0 0 . 5 ( A) ( 1 )  an d  Tab l e  4 0 0 . 5 ( A)
( 2 ) .  F i x tu r e  wi r e  s h al l  b e  p r o te c te d  ag ai n s t o ve r c u r re n t i n

a c c o r d an c e  wi th  i ts  am p a c i ty as  specifed  i n  Tab l e  4 0 2 . 5 .
S u p p l e m e n ta r y o ve r c u r r e n t p r o te c ti o n ,  as  c o ve r e d  i n  2 4 0 . 1 0 ,
s h a l l  b e  p e r m i tte d  to  b e  an  ac c e p tab l e  m e a n s  fo r  p r o vi d i n g  th i s

p r o te c ti o n .

( B )  B ran c h - C i rc ui t O ve rc ur re n t D e vi c e .  F l e x i b l e  c o r d  s h a l l  b e
p r o te c te d ,  wh e r e  s u p p l i e d  b y a b r a n c h  c i r c u i t,  i n  a c c o r d a n c e
wi th  o n e  o f th e  m e th o d s  d e s c r i b e d  i n  2 4 0 . 5 ( B ) ( 1 ) ,  ( B ) ( 3 ) ,  o r

( B ) ( 4 ) .  F i x tu r e  wi r e  s h a l l  b e  p r o te c te d ,  wh e r e  s u p p l i e d  b y a
b r a n c h  c i r c u i t,  i n  ac c o r d an c e  wi th  2 4 0 . 5 ( B ) ( 2 ) .
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ART I C L E  2 4 0  — O VE RC U RRE N T  P RO T E C T I O N2 4 0 . 5

7 0 –1 2 4 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( 1 )  S u p p l y C o rd  o f L i s te d  Ap p l i an c e  o r L u m i n ai re .  Wh e r e
fexible  c o r d  o r  ti n s e l  c o r d  i s  ap p r o ve d  fo r  an d  u s e d  wi th  a
specifc  l i s te d  a p p l i a n c e  o r  l u m i n a i r e ,  i t s h al l  b e  c o n s i d e r e d  to
b e  p r o te c te d  wh e n  ap p l i e d  wi th i n  th e  a p p l i a n c e  o r  l u m i n ai r e
l i s ti n g  r e q u i r e m e n ts .  F o r  th e  p u r p o s e s  o f th i s  s e c ti o n ,  a l u m i n ‐
ai r e  m ay b e  e i th e r  p o r tab l e  o r  p e r m an e n t.

( 2 )  Fi x tu re  Wi re .  F i x tu r e  wi r e  s h al l  b e  p e r m i tte d  to  b e  tap p e d
to  th e  b r a n c h -c i r c u i t c o n d u c to r  o f a b r an c h  c i r c u i t i n  a c c o r d ‐
an c e  wi th  th e  fo l l o wi n g:

( 1 ) 1 5 - o r  2 0 -am p e r e  c i r c u i ts  — 1 8  AWG ,  u p  to  1 5  m  ( 5 0  ft)
o f r u n  l e n g th

( 2 ) 1 5 - o r  2 0 -a m p e r e  c i r c u i ts  — 1 6  AWG,  u p  to  3 0  m  ( 1 0 0  ft)
o f r u n  l e n g th

( 3 ) 2 0 -am p e r e  c i r c u i ts  — 1 4  AWG a n d  l a r ge r
( 4 ) 3 0 -am p e r e  c i r c u i ts  — 1 4  AWG a n d  l a r ge r
( 5 ) 4 0 -am p e r e  c i r c u i ts  — 1 2  AWG a n d  l a r ge r
( 6 ) 5 0 -am p e r e  c i r c u i ts  — 1 2  AWG a n d  l a r ge r

( 3 )  E x te n s i o n  C o rd  S e ts .  F l e x i b l e  c o r d  u s e d  i n  l i s te d  e x te n s i o n
c o r d  s e ts  s h al l  b e  c o n s i d e r e d  to  b e  p r o te c te d  wh e n  ap p l i e d
wi th i n  th e  e x te n s i o n  c o r d  l i s ti n g r e q u i r e m e n ts .

( 4 )  Fi e l d  As s e m b l e d  E x te n s i o n  C o rd  S e ts .  F l e x i b l e  c o r d  u s e d
i n  e x te n s i o n  c o r d s  m ad e  wi th  s e p ar a te l y l i s te d  a n d  i n s tal l e d
c o m p o n e n ts  s h al l  b e  p e r m i tte d  to  b e  s u p p l i e d  b y a  b r a n c h
c i r c u i t i n  ac c o r d a n c e  wi th  th e  fo l l o wi n g :

2 0 -am p e r e  c i r c u i ts  — 1 6  AWG  a n d  l a r ge r

Δ Tab l e  2 4 0 . 4 ( G )  Specifc  C o n d uc to r Ap p l i c ati o n s

C o n d u c to r Ar ti c l e S e c ti o n

Ai r- c o n d i ti o n i n g  an d  
r e fr i g e r a ti o n  
e q u i p m e n t c i r c u i t 
c o n d u c to r s

4 4 0 ,  P a r ts  I I I ,
I V,  VI

C a p a c i to r  c i r c u i t 
c o n d u c to r s

4 6 0 4 6 0 . 8 ( B )  an d  
4 6 0 . 2 5

C o n tr o l  a n d  
i n s tr u m e n ta ti o n  
c i r c u i t c o n d u c to r s  
( Typ e  I T C )

3 3 5 3 3 5 . 9

E l e c tr i c  we l d e r  c i r c u i t 
c o n d u c to r s

6 3 0 6 3 0 . 1 2  a n d  6 3 0 . 3 2

F i r e  a l a rm  s ys te m  c i r c u i t 
c o n d u c to r s

7 6 0 7 6 0 . 4 3 ,  7 6 0 . 4 5 ,  
7 6 0 . 1 2 1 ,  a n d  

C h a p te r  9 ,  
Ta b l e s  1 2 ( A)  

an d  1 2 ( B )
M o to r-o p e r ate d  

a p p l i an c e  c i r c u i t 
c o n d u c to r s

4 2 2 ,  P a r t I I

M o to r  a n d  m o to r-
c o n tr o l  c i r c u i t 
c o n d u c to r s

4 3 0 ,  P a r ts  I I ,  
I I I ,  I V,  V,  VI ,  

VI I
P h a s e  c o n ve r te r  s u p p l y 

c o n d u c to r s
4 5 5 4 5 5 . 7

Re m o te -c o n tr o l ,  
s i g n al i n g ,  a n d  p o we r-
l i m i te d  c i r c u i t 
c o n d u c to r s

7 2 5 7 2 4 . 4 3 ,  7 2 4 . 4 5 ,  
7 2 5 . 6 0 ,  a n d  

C h a p te r  9 ,  
Ta b l e s  1 1 ( A)  

an d  1 1 ( B )
S e c o n d ar y ti e  c o n d u c to r s 4 5 0 4 5 0 . 6

2 4 0 . 6  S tan d ard  Am p e re  Rati n gs .

Δ ( A)  Fu s e s  an d  Fi x e d - Tri p  C i rc u i t B re ake rs .  T h e  s tan d ar d
am p e r e  r a ti n gs  fo r  fu s e s  a n d  i n ve r s e  ti m e  c i r c u i t b r e ake r s  s h a l l
b e  c o n s i d e r e d  as  s h o wn  i n  Tab l e  2 4 0 . 6 ( A) .  Ad d i ti o n al  s tan d ar d
am p e r e  r ati n g s  fo r  fu s e s  s h a l l  b e  1 ,  3 ,  6 ,  a n d  6 0 1 .  T h e  u s e  o f
fu s e s  an d  i n ve r s e  ti m e  c i r c u i t b r e a ke r s  wi th  n o n s tan d ar d
am p e r e  r ati n g s  s h a l l  b e  p e r m i tte d .

N Tab l e  2 4 0 . 6 ( A)  S tan d ard  Am p e re  Rati n gs  fo r Fu s e s  an d
I n ve rs e  T i m e  C i rc u i t B re ak e rs

S tan dard Am p e re  Rati n gs

1 0 1 5 2 0 2 5 3 0
3 5 4 0 4 5 5 0 6 0

7 0 8 0 9 0 1 0 0 1 1 0
1 2 5 1 5 0 1 7 5 2 0 0 2 2 5

2 5 0 3 0 0 3 5 0 4 0 0 4 5 0
5 0 0 6 0 0 7 0 0 8 0 0 1 0 0 0

1 2 0 0 1 6 0 0 2 0 0 0 2 5 0 0 3 0 0 0
4 0 0 0 5 0 0 0 6 0 0 0 — —

( B )  Ad j u s tab l e - Tri p  C i rc u i t B re ak e rs .  T h e  r ati n g  o f a d j u s tab l e -
tr i p  c i r c u i t b r e a ke r s  h a vi n g e x te r n al  m e a n s  fo r  a d j u s ti n g  th e
c u r r e n t s e tti n g  ( l o n g-ti m e  p i c ku p  s e tti n g ) ,  n o t m e e ti n g  th e
r e q u i r e m e n ts  o f 2 4 0 . 6 ( C ) ,  s h al l  b e  th e  m a x i m u m  s e tti n g p o s s i ‐

b l e .

( C )  L o c al  Re s tri c te d  Ac c e s s  Ad j u s tab l e - Tri p  C i rc u i t B re ak e rs .
A c i r c u i t b r e a ke r ( s )  th a t h as  r e s tr i c te d  ac c e s s  to  th e  a d j u s ti n g
m e a n s  s h al l  b e  p e r m i tte d  to  h ave  a n  am p e r e  r ati n g ( s )  th at i s

e q u al  to  th e  a d j u s te d  c u r r e n t s e tti n g ( l o n g -ti m e  p i c ku p
s e tti n g ) .  Re s tr i c te d  ac c e s s  s h a l l  b e  ac h i e ve d  b y o n e  o f th e
fo l l o wi n g  m e th o d s :

( 1 ) L o c ate d  b e h i n d  r e m o va b l e  an d  s e al a b l e  c o ve r s  o ve r  th e
ad j u s ti n g  m e an s

( 2 ) L o c ate d  b e h i n d  b o l te d  e q u i p m e n t e n c l o s u r e  d o o r s
( 3 ) L o c ate d  b e h i n d  l o c ke d  d o o r s  ac c e s s i b l e  o n l y to  qualifed

p e r s o n n e l
( 4 ) P as s wo r d  p r o te c te d ,  wi th  p as s wo r d  ac c e s s i b l e  o n l y to

qualifed  p e r s o n n e l

I n fo r m ati o n a l  N o te :  S e e  N F PA 7 3 0 ,  Guide for Premises Security,
an d  AN S I / T I A-5 0 1 7 ,  Telecommunications Physical Network Security
Standard,  fo r  i n fo r m a ti o n  r e g a r d i n g  p h ys i c a l  s e c u r i ty.

N ( D )  Re m o te l y Ac c e s s i b l e  Ad j u s tab l e - Tri p  C i rc u i t B re ake rs .  A
c i r c u i t b r e ake r ( s )  th a t c a n  b e  a d j u s te d  r e m o te l y to  m o d i fy th e

a d j u s ti n g  m e a n s  s h a l l  b e  p e r m i tte d  to  h ave  an  am p e r e  r a ti n g( s )
th at i s  e q u al  to  th e  ad j u s te d  c u r r e n t s e tti n g  ( l o n g -ti m e  p i c ku p
s e tti n g) .  Re m o te  ac c e s s  s h al l  b e  ac h i e ve d  b y o n e  o f th e  fo l l o w‐

i n g  m e th o d s :

( 1 ) C o n n e c te d  d i r e c tl y th r o u g h  a l o c al  n o n n e two r ke d  i n te r ‐
fa c e .

( 2 ) C o n n e c te d  th r o u gh  a  n e two r ke d  i n te r fa c e  c o m p l yi n g
wi th  o n e  o f th e  fo l l o wi n g  m e th o d s :

a . T h e  c i r c u i t b r e ake r  a n d  as s o c i ate d  s o ftwar e  fo r  ad j u s t‐
i n g  th e  s e tti n gs  a r e  identifed  as  b e i n g  e val u ate d  fo r
c yb e r s e c u r i ty.

b . A c yb e r s e c u r i ty a s s e s s m e n t o f th e  n e two r k i s  c o m p l e ‐
te d .  D o c u m e n ta ti o n  o f th e  as s e s s m e n t an d  certifca‐
tion  s h al l  b e  m ad e  avai l a b l e  to  th o s e  au th o r i z e d  to
i n s p e c t,  o p e r a te ,  an d  m a i n tai n  th e  s ys te m .
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ART I C L E  2 4 0  — O VE RC U RRE N T  P RO T E C T I O N 2 4 0 . 2 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 2 5

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  AN S I / I S A 6 2 4 4 3 ,  Cybersecurity
Standards series,  U L  2 9 0 0  Cybersecurity Standard series,  o r  th e  N I S T

Framework for Improving Critical Infrastructure Cybersecurity,  Ve r s i o n
1 . 1  fo r  as s e s s m e n t r e q u i r e m e n ts .

I n fo r m a ti o n a l  N o te  N o .  2 :  E x a m p l e s  o f th e  c o m m i s s i o n i n g
certifcation  u s e d  to  d e m o n s tr ate  th e  s ys te m  h a s  b e e n  i n ve s ti g a ‐
te d  fo r  c yb e r s e c u r i ty vu l n e r a b i l i ti e s  c o u l d  b e  o n e  o f th e  fo l l o w‐
i n g :

( 1 ) T h e  I S A S e c u r i ty C o m p l i a n c e  I n s ti tu te  ( I S C I )  c o n fo r m i ty
as s e s s m e n t p r o g r am

( 2 ) Certifcation  o f c o m p l i a n c e  b y a  n ati o n a l l y r e c o g n i z e d  te s t
l a b o r a to r y

( 3 ) M a n u fa c tu r e r  certifcation  fo r  th e  specifc  typ e  a n d  b r a n d
o f s ys te m  p r o vi d e d

I n fo r m a ti o n a l  N o te  N o .  3 :  C yb e r s e c u r i ty i s  a  s p e c i al i z e d  feld
re q u i r i n g  c o n s ta n t,  vi g i l a n t a tte n ti o n  to  s e c u r i ty vu l n e r a b i l i ti e s
th at c o u l d  a r i s e  d u e  to  s o ftwa r e  d e fe c ts ,  s ys te m  confguration
c h a n g e s ,  o r  u s e r  i n te r a c ti o n s .  I n s ta l l a ti o n  o f d e vi c e s  th a t c a n  b e
s e c u r e d  i s  an  i m p o r ta n t frst s te p  b u t n o t suffcient to  g u a r an te e
a s e c u r e  s ys te m .

N 2 4 0 . 7  L i s ti n g Re q ui re m e n ts .  T h e  fo l l o wi n g  s h al l  b e  l i s te d :

( 1 ) B r an c h -c i r c u i t o ve r c u r r e n t p r o te c ti ve  d e vi c e s
( 2 ) Re l ays  a n d  c i r c u i t b r e a ke r s  p r o vi d i n g  g r o u n d - fa u l t p r o te c ‐

ti o n  o f e q u i p m e n t
( 3 ) Gr o u n d - fa u l t c i r c u i t i n te r r u p te r  d e vi c e s

2 4 0 . 8  Fu s e s  o r C i rc u i t B re ak e rs  i n  P aral l e l .  F u s e s  an d  c i r c u i t
b r e a ke r s  s h a l l  b e  p e r m i tte d  to  b e  c o n n e c te d  i n  p ar a l l e l  wh e r e

th e y ar e  fac to r y as s e m b l e d  i n  p a r al l e l  a n d  l i s te d  as  a u n i t.  I n d i ‐
vi d u a l  fu s e s ,  c i r c u i t b r e a ke r s ,  o r  c o m b i n ati o n s  th e r e o f s h a l l  n o t

o th e r wi s e  b e  c o n n e c te d  i n  p ar a l l e l .

2 4 0 . 9  T h e r m al  D e vi c e s .  T h e r m a l  r e l ays  an d  o th e r  d e vi c e s  n o t
d e s i g n e d  to  o p e n  s h o r t c i r c u i ts  o r  g r o u n d  fau l ts  s h a l l  n o t b e
u s e d  fo r  th e  p r o te c ti o n  o f c o n d u c to r s  ag ai n s t o ve r c u r r e n t d u e

to  s h o r t c i r c u i ts  o r  g r o u n d  fa u l ts ,  b u t th e  u s e  o f s u c h  d e vi c e s
s h a l l  b e  p e r m i tte d  to  p r o te c t m o to r  b r an c h -c i r c u i t c o n d u c to r s
fr o m  o ve r l o a d  i f p r o te c te d  i n  a c c o r d a n c e  wi th  4 3 0 . 4 0 .

2 4 0 . 1 0  S u p p l e m e n tar y O ve rc u r re n t P ro te c ti o n .  Wh e r e  s u p p l e ‐
m e n tar y o ve r c u r r e n t p r o te c ti o n  i s  u s e d  fo r  l u m i n ai r e s ,  ap p l i an ‐

c e s ,  a n d  o th e r  e q u i p m e n t o r  fo r  i n te r n a l  c i r c u i ts  an d
c o m p o n e n ts  o f e q u i p m e n t,  i t s h a l l  n o t b e  u s e d  as  a  s u b s ti tu te
fo r  r e q u i r e d  b r an c h -c i r c u i t o ve r c u r r e n t d e vi c e s  o r  i n  p l ac e  o f

th e  r e q u i r e d  b r a n c h - c i r c u i t p r o te c ti o n .  S u p p l e m e n ta r y o ve r ‐
c u r r e n t d e vi c e s  s h al l  n o t b e  r e q u i r e d  to  b e  r e ad i l y ac c e s s i b l e .

N 2 4 0 . 1 1  S e l e c ti ve  C o o rd i n ati o n .  I f o n e  o r  m o r e  fe e d e r  o ve r c u r ‐
r e n t p r o te c ti ve  d e vi c e s  ar e  r e q u i r e d  to  b e  s e l e c ti ve l y c o o r d i n a‐

te d  wi th  a s e r vi c e  o ve r c u r r e n t p r o te c ti ve  d e vi c e  b y o th e r
r e q u i r e m e n ts  i n  th i s  Code,  al l  fe e d e r  o ve r c u r r e n t p r o te c ti ve
d e vi c e s  s u p p l i e d  d i r e c tl y b y th e  s e r vi c e  o ve r c u r r e n t p r o te c ti ve

d e vi c e  s h al l  b e  s e l e c ti ve l y c o o r d i n ate d  wi th  th e  s e r vi c e  o ve r c u r ‐
r e n t p r o te c ti ve  d e vi c e .

2 4 0 . 1 2  O rd e rl y S h u td o wn .  Wh e r e  an  o r d e r l y s h u td o wn  i s
r e q u i r e d  to  m i n i m i z e  th e  h a z a r d ( s )  to  p e r s o n n e l  o r  e q u i p ‐

m e n t,  a s ys te m  o f c o o r d i n ati o n  b as e d  o n  th e  fo l l o wi n g  two
c o n d i ti o n s  s h a l l  b e  p e r m i tte d :

( 1 ) C o o r d i n a te d  s h o r t-c i r c u i t p r o te c ti o n
( 2 ) O ve r l o ad  i n d i c a ti o n  b as e d  o n  m o n i to r i n g s ys te m s  o r  d e vi ‐

c e s

I n fo r m ati o n a l  N o te :  T h e  m o n i to r i n g  s ys te m  m ay c a u s e  th e
c o n d i ti o n  to  g o  to  a l ar m ,  a l l o wi n g  c o r r e c ti ve  a c ti o n  o r  a n

o r d e r l y s h u td o wn ,  th e r e b y m i n i m i z i n g  p e r s o n n e l  h a z a r d  a n d
e q u i p m e n t d a m a g e .

2 4 0 . 1 3  G ro u n d - Fau l t P ro te c ti o n  o f E q u i p m e n t.  Gr o u n d -fau l t
p r o te c ti o n  o f e q u i p m e n t s h a l l  b e  p r o vi d e d  i n  ac c o r d an c e  wi th

2 3 0 . 9 5  fo r  s o l i d l y g r o u n d e d  wye  e l e c tr i c al  s ys te m s  o f m o r e  th an
1 5 0  vo l ts  to  gr o u n d  b u t n o t e x c e e d i n g  1 0 0 0  vo l ts  p h a s e -to -

p h as e  fo r  e a c h  i n d i vi d u a l  d e vi c e  u s e d  as  a b u i l d i n g o r  s tr u c tu r e
m a i n  d i s c o n n e c ti n g m e an s  r ate d  1 0 0 0  a m p e r e s  o r  m o r e .

T h i s  s e c ti o n  s h al l  n o t ap p l y to  th e  d i s c o n n e c ti n g  m e an s  fo r
th e  fo l l o wi n g:

( 1 ) C o n ti n u o u s  i n d u s tr i a l  p r o c e s s e s  wh e r e  a n o n o r d e r l y s h u t‐
d o wn  wi l l  i n tr o d u c e  ad d i ti o n a l  o r  i n c r e as e d  h a z a r d s

( 2 ) I n s tal l ati o n s  wh e r e  gr o u n d -fau l t p r o te c ti o n  i s  p r o vi d e d  b y
o th e r  r e q u i r e m e n ts  fo r  s e r vi c e s  o r  fe e d e r s

( 3 ) F i r e  p u m p s

2 4 0 . 1 5  U n gro u n d e d  C o n d u c to rs .

( A)  O ve rc u r re n t D e vi c e  Re q u i re d .  A fu s e  o r  an  o ve r c u r r e n t
tr i p  u n i t o f a  c i r c u i t b r e a ke r  s h a l l  b e  c o n n e c te d  i n  s e r i e s  wi th

e ac h  u n g r o u n d e d  c o n d u c to r.  A c o m b i n ati o n  o f a c u r r e n t tr a n s ‐
fo r m e r  a n d  o ve r c u r r e n t r e l ay s h al l  b e  c o n s i d e r e d  e q u i va l e n t to
a n  o ve r c u r r e n t tr i p  u n i t.

I n fo r m ati o n a l  N o te :  S e e  P a r ts  I I I ,  I V,  V,  a n d  X I  o f Ar ti c l e  4 3 0  fo r
m o to r  c i r c u i ts .

( B )  C i rc u i t B re ak e r as  O ve rc u r re n t D e vi c e .  C i r c u i t b r e ake r s
s h a l l  o p e n  al l  u n g r o u n d e d  c o n d u c to r s  o f th e  c i r c u i t b o th
m a n u al l y a n d  a u to m a ti c a l l y u n l e s s  o th e r wi s e  p e r m i tte d  i n
2 4 0 . 1 5 ( B ) ( 1 ) ,  ( B ) ( 2 ) ,  ( B ) ( 3 ) ,  an d  ( B ) ( 4 ) .

( 1 )  M u l ti wi re  B ran c h  C i rc u i ts .  I n d i vi d u al  s i n gl e -p o l e  c i r c u i t
b r e a ke r s ,  wi th  identifed  h an d l e  ti e s ,  s h al l  b e  p e r m i tte d  as  th e
p r o te c ti o n  fo r  e ac h  u n g r o u n d e d  c o n d u c to r  o f m u l ti wi r e
b r a n c h  c i r c u i ts  th at s e r ve  o n l y s i n gl e -p h a s e  l i n e -to -n e u tr al
l o ad s .

( 2 )  G ro u n d e d  S i n gl e - P h as e  Al te r n ati n g- C u r re n t C i rc ui ts .  I n
gr o u n d e d  s ys te m s ,  i n d i vi d u a l  s i n g l e -p o l e  c i r c u i t b r e a ke r s  r ate d
1 2 0 / 2 4 0  vo l ts  a c ,  wi th  identifed  h an d l e  ti e s ,  s h al l  b e  p e r m i tte d
as  th e  p r o te c ti o n  fo r  e ac h  u n g r o u n d e d  c o n d u c to r  fo r  l i n e -to -
l i n e  c o n n e c te d  l o a d s  fo r  s i n g l e -p h as e  c i r c u i ts .

( 3 )  3 - P h as e  an d  2 - P h as e  S ys te m s .  F o r  l i n e -to -l i n e  l o ad s  i n  4 -
wi r e ,  3 -p h a s e  s ys te m s  o r  5 -wi r e ,  2 - p h as e  s ys te m s ,  i n d i vi d u al
s i n gl e -p o l e  c i r c u i t b r e a ke r s  r ate d  1 2 0 / 2 4 0  vo l ts  ac  wi th  i d e n ti ‐
fed  h an d l e  ti e s  s h al l  b e  p e r m i tte d  as  th e  p r o te c ti o n  fo r  e a c h
u n g r o u n d e d  c o n d u c to r,  i f th e  s ys te m s  h ave  a g r o u n d e d  n e u tr al
p o i n t an d  th e  vo l tag e  to  g r o u n d  d o e s  n o t e x c e e d  1 2 0  vo l ts .

( 4 )  3 - Wi re  D i re c t- C u r re n t C i rc u i ts .  I n d i vi d u al  s i n gl e -p o l e
c i r c u i t b r e a ke r s  r a te d  1 2 5 / 2 5 0  vo l ts  d c  wi th  identifed  h a n d l e
ti e s  s h a l l  b e  p e r m i tte d  a s  th e  p r o te c ti o n  fo r  e a c h  u n g r o u n d e d
c o n d u c to r  fo r  l i n e -to -l i n e  c o n n e c te d  l o ad s  fo r  3 -wi r e ,  d i r e c t-
c u r r e n t c i r c u i ts  s u p p l i e d  fr o m  a s ys te m  wi th  a gr o u n d e d
n e u tr al  wh e r e  th e  vo l tag e  to  g r o u n d  d o e s  n o t e x c e e d  1 2 5  vo l ts .

N 2 4 0 . 1 6  I n te r r up ti n g Rati n gs .  B r an c h -c i r c u i t o ve r c u r r e n t
p r o te c ti ve  d e vi c e s  s h al l  h a ve  a n  i n te r r u p ti n g r a ti n g n o  l e s s  th a n
5 0 0 0  am p e r e s .

P ar t I I . L o c ati o n

2 4 0 . 2 1  L o c ati o n  i n  C i rc ui t.  O ve r c u r r e n t p r o te c ti o n  s h al l  b e
p r o vi d e d  i n  e ac h  u n g r o u n d e d  c i r c u i t c o n d u c to r  a n d  s h al l  b e
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ART I C L E  2 4 0  — O VE RC U RRE N T  P RO T E C T I O N2 4 0 . 2 1

7 0 –1 2 6 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

l o c ate d  at th e  p o i n t wh e r e  th e  c o n d u c to r s  r e c e i ve  th e i r  s u p p l y
e x c e p t as  specifed  i n  2 4 0 . 2 1 ( A)  th r o u gh  ( H ) .  C o n d u c to r s
s u p p l i e d  u n d e r  2 4 0 . 2 1 ( A)  th r o u gh  ( H )  s h al l  n o t s u p p l y
an o th e r  c o n d u c to r  e x c e p t th r o u g h  an  o ve r c u r r e n t p r o te c ti ve
d e vi c e  m e e ti n g  th e  r e q u i r e m e n ts  o f 2 4 0 . 4 .

( A)  B ran c h - C i rc u i t C o n d uc to rs .  B r a n c h - c i r c u i t ta p  c o n d u c to r s
m e e ti n g  th e  r e q u i r e m e n ts  specifed  i n  2 1 0 . 1 9  s h al l  b e  p e r m i t‐
te d  to  h ave  o ve r c u r r e n t p r o te c ti o n  as  specifed  i n  2 1 0 . 2 0 .

( B )  Fe e d e r Tap s .  C o n d u c to r s  s h al l  b e  p e r m i tte d  to  b e  ta p p e d ,
wi th o u t o ve r c u r r e n t p r o te c ti o n  at th e  ta p ,  to  a fe e d e r  a s  s p e c i ‐
fed  i n  2 4 0 . 2 1 ( B ) ( 1 )  th r o u gh  ( B ) ( 5 ) .  T h e  ta p  s h al l  b e  p e r m i t‐
te d  a t a n y p o i n t o n  th e  l o ad  s i d e  o f th e  fe e d e r  o ve r c u r r e n t
p r o te c ti ve  d e vi c e .  S e c ti o n  2 4 0 . 4 ( B )  s h al l  n o t b e  p e r m i tte d  fo r

tap  c o n d u c to r s .

Δ ( 1 )  Tap s  N o t o ve r 3  m  ( 1 0  ft)  L o n g.  I f th e  l e n gth  o f th e  tap
c o n d u c to r s  d o e s  n o t e x c e e d  3  m  ( 1 0  ft)  an d  th e  tap  c o n d u c to r s
c o m p l y wi th  a l l  o f th e  fo l l o wi n g :

( 1 ) T h e  a m p ac i ty o f th e  tap  c o n d u c to r s  i s  a s  fo l l o ws :

a. N o t l e s s  th a n  th e  c o m b i n e d  c al c u l a te d  l o a d s  o n  th e
c i r c u i ts  s u p p l i e d  b y th e  tap  c o n d u c to r s

b . N o t l e s s  th an  th e  r ati n g  o f th e  e q u i p m e n t c o n tai n i n g
an  o ve r c u r r e n t d e vi c e ( s )  s u p p l i e d  b y th e  tap  c o n d u c ‐
to r s  o r  n o t l e s s  th an  th e  r ati n g  o f th e  o ve r c u r r e n t

p r o te c ti ve  d e vi c e  at th e  te r m i n ati o n  o f th e  tap
c o n d u c to r s

Exception to b: Where listed equipment,  such as a surge-protective
device(s) [SPD(s)],  is provided with specifc instructions on mini‐

mum conductor sizing,  the ampacity of the tap conductors supply‐
ing that equipment shall be permitted to be determined based on the

manufacturer’s instructions.

( 2 ) T h e  ta p  c o n d u c to r s  d o  n o t e x te n d  b e yo n d  th e  s wi tc h ‐
b o a r d ,  s wi tc h ge a r,  p an e l b o a r d ,  d i s c o n n e c ti n g  m e an s ,  o r
c o n tr o l  d e vi c e s  th e y s u p p l y.

( 3 ) E x c e p t a t th e  p o i n t o f c o n n e c ti o n  to  th e  fe e d e r,  th e  tap
c o n d u c to r s  ar e  e n c l o s e d  i n  a r a c e way,  wh i c h  e x te n d s  fr o m
th e  tap  to  th e  e n c l o s u r e  o f an  e n c l o s e d  s wi tc h b o ar d ,
s wi tc h g e ar,  a  p a n e l b o ar d ,  o r  c o n tr o l  d e vi c e s ,  o r  to  th e

b a c k o f a n  o p e n  s wi tc h b o ar d .
( 4 ) F o r  feld  i n s ta l l a ti o n s ,  i f th e  tap  c o n d u c to r s  l e a ve  th e

e n c l o s u r e  o r  va u l t i n  wh i c h  th e  tap  i s  m ad e ,  th e  a m p ac i ty
o f th e  ta p  c o n d u c to r s  i s  n o t l e s s  th an  o n e -te n th  o f th e

r a ti n g o f th e  o ve r c u r r e n t d e vi c e  p r o te c ti n g th e  fe e d e r
c o n d u c to r s .

I n fo r m ati o n a l  N o te :  S e e  4 0 8 . 3 6  fo r  o ve r c u r r e n t p r o te c ti o n
r e q u i r e m e n ts  fo r  p a n e l b o a r d s .

( 2 )  Tap s  N o t o ve r 7 . 5  m  ( 2 5  ft)  L o n g.  Wh e r e  th e  l e n gth  o f th e
tap  c o n d u c to r s  d o e s  n o t e x c e e d  7 . 5  m  ( 2 5  ft)  an d  th e  tap

c o n d u c to r s  c o m p l y wi th  a l l  th e  fo l l o wi n g :

( 1 ) T h e  a m p ac i ty o f th e  tap  c o n d u c to r s  i s  n o t l e s s  th a n  o n e -
th i r d  o f th e  r ati n g  o f th e  o ve r c u r r e n t d e vi c e  p r o te c ti n g

th e  fe e d e r  c o n d u c to r s .
( 2 ) T h e  ta p  c o n d u c to r s  te r m i n ate  i n  a s i n gl e  c i r c u i t b r e a ke r

o r  a s i n gl e  s e t o f fu s e s  th at l i m i t th e  l o a d  to  th e  am p ac i ty
o f th e  ta p  c o n d u c to r s .  T h i s  d e vi c e  s h al l  b e  p e r m i tte d  to
s u p p l y an y n u m b e r  o f ad d i ti o n a l  o ve r c u r r e n t d e vi c e s  o n

i ts  l o a d  s i d e .
( 3 ) T h e  ta p  c o n d u c to r s  a r e  p r o te c te d  fr o m  p h ys i c al  d a m a ge

b y b e i n g e n c l o s e d  i n  an  ap p r o ve d  r ac e way o r  b y o th e r
ap p r o ve d  m e a n s .

( 3 )  Tap s  S u p p l yi n g a Tran s fo r m e r [ P ri m ar y P l us  S e c o n d ar y
N o t o ve r 7 . 5  m  ( 2 5  ft)  L o n g] .  Wh e r e  th e  tap  c o n d u c to r s  s u p p l y
a  tr a n s fo r m e r  a n d  c o m p l y wi th  al l  th e  fo l l o wi n g c o n d i ti o n s :

( 1 ) T h e  c o n d u c to r s  s u p p l yi n g  th e  p r i m ar y o f a tr an s fo r m e r
h a ve  an  am p ac i ty a t l e as t o n e - th i r d  th e  r ati n g  o f th e  o ve r ‐

c u r r e n t d e vi c e  p r o te c ti n g th e  fe e d e r  c o n d u c to r s .
( 2 ) T h e  c o n d u c to r s  s u p p l i e d  b y th e  s e c o n d ar y o f th e  tr a n s ‐

fo r m e r  s h al l  h a ve  an  a m p ac i ty th at i s  n o t l e s s  th a n  th e
val u e  o f th e  p r i m ar y- to -s e c o n d ar y vo l tag e  r a ti o  m u l ti p l i e d
b y o n e -th i r d  o f th e  r ati n g  o f th e  o ve r c u r r e n t d e vi c e

p r o te c ti n g  th e  fe e d e r  c o n d u c to r s .
( 3 ) T h e  to tal  l e n g th  o f o n e  p r i m ar y p l u s  o n e  s e c o n d ar y

c o n d u c to r,  e x c l u d i n g  an y p o r ti o n  o f th e  p r i m a r y c o n d u c ‐
to r  th at i s  p r o te c te d  a t i ts  am p ac i ty,  i s  n o t o ve r  7 . 5  m

( 2 5  ft) .
( 4 ) T h e  p r i m ar y an d  s e c o n d a r y c o n d u c to r s  a r e  p r o te c te d

fr o m  p h ys i c al  d am ag e  b y b e i n g  e n c l o s e d  i n  an  a p p r o ve d
r ac e way o r  b y o th e r  ap p r o ve d  m e a n s .

( 5 ) T h e  s e c o n d ar y c o n d u c to r s  te r m i n ate  i n  a s i n g l e  c i r c u i t
b r e a ke r  o r  s e t o f fu s e s  th at l i m i t th e  l o ad  c u r r e n t to  n o t

m o r e  th a n  th e  c o n d u c to r  a m p ac i ty th at i s  p e r m i tte d  b y
3 1 0 . 1 4 .

( 4 )  Tap s  o ve r 7 . 5  m  ( 2 5  ft)  L o n g.  Wh e r e  th e  fe e d e r  i s  i n  a
h i g h  b a y m an u fa c tu r i n g b u i l d i n g  o ve r  1 1  m  ( 3 5  ft)  h i g h  a t wa l l s

an d  th e  i n s ta l l ati o n  c o m p l i e s  wi th  al l  th e  fo l l o wi n g c o n d i ti o n s :

( 1 ) C o n d i ti o n s  o f m ai n te n a n c e  an d  s u p e r vi s i o n  e n s u r e  th at
o n l y qualifed  p e r s o n s  s e r vi c e  th e  s ys te m s .

( 2 ) T h e  ta p  c o n d u c to r s  ar e  n o t o ve r  7 . 5  m  ( 2 5  ft)  l o n g h o r i ‐
z o n ta l l y an d  n o t o ve r  3 0  m  ( 1 0 0  ft)  to tal  l e n gth .

( 3 ) T h e  a m p ac i ty o f th e  ta p  c o n d u c to r s  i s  n o t l e s s  th an  o n e -
th i r d  th e  r a ti n g o f th e  o ve r c u r r e n t d e vi c e  p r o te c ti n g  th e
fe e d e r  c o n d u c to r s .

( 4 ) T h e  tap  c o n d u c to r s  te r m i n a te  a t a  s i n g l e  c i r c u i t b r e ake r
o r  a s i n g l e  s e t o f fu s e s  th at l i m i t th e  l o a d  to  th e  am p ac i ty
o f th e  tap  c o n d u c to r s .  T h i s  s i n g l e  o ve r c u r r e n t d e vi c e  s h al l
b e  p e r m i tte d  to  s u p p l y a n y n u m b e r  o f ad d i ti o n al  o ve r c u r ‐

r e n t d e vi c e s  o n  i ts  l o a d  s i d e .
( 5 ) T h e  ta p  c o n d u c to r s  a r e  p r o te c te d  fr o m  p h ys i c al  d a m ag e

b y b e i n g e n c l o s e d  i n  an  ap p r o ve d  r ac e way o r  b y o th e r
a p p r o ve d  m e an s .

( 6 ) T h e  tap  c o n d u c to r s  a r e  c o n ti n u o u s  fr o m  e n d -to -e n d  an d
c o n tai n  n o  s p l i c e s .

( 7 ) T h e  tap  c o n d u c to r s  ar e  s i z e d  6  AWG c o p p e r  o r  4  AWG
a l u m i n u m  o r  l ar g e r.

( 8 ) T h e  tap  c o n d u c to r s  d o  n o t p e n e tr ate  wa l l s ,  foors,  o r  c e i l ‐
i n g s .

( 9 ) T h e  tap  i s  m a d e  n o  l e s s  th an  9  m  ( 3 0  ft)  fr o m  th e  foor.

( 5 )  O u ts i d e  Tap s  o f U n l i m i te d  L e n gth .  Wh e r e  th e  c o n d u c to r s
a r e  l o c a te d  o u ts i d e  o f a b u i l d i n g  o r  s tr u c tu r e ,  e x c e p t a t th e
p o i n t o f l o ad  te r m i n a ti o n ,  a n d  c o m p l y wi th  a l l  o f th e  fo l l o wi n g

c o n d i ti o n s :

( 1 ) T h e  ta p  c o n d u c to r s  a r e  p r o te c te d  fr o m  p h ys i c al  d a m ag e
i n  an  ap p r o ve d  m an n e r.

( 2 ) T h e  tap  c o n d u c to r s  te r m i n a te  a t a  s i n g l e  c i r c u i t b r e ake r
o r  a  s i n gl e  s e t o f fu s e s  th a t l i m i ts  th e  l o a d  to  th e  am p ac i ty
o f th e  tap  c o n d u c to r s .  T h i s  s i n g l e  o ve r c u r r e n t d e vi c e  s h al l
b e  p e r m i tte d  to  s u p p l y a n y n u m b e r  o f ad d i ti o n al  o ve r c u r ‐

r e n t d e vi c e s  o n  i ts  l o a d  s i d e .
( 3 ) T h e  o ve r c u r r e n t d e vi c e  fo r  th e  tap  c o n d u c to r s  i s  an  i n te ‐

gr a l  p ar t o f a d i s c o n n e c ti n g m e an s  o r  s h al l  b e  l o c a te d
i m m e d i a te l y ad j ac e n t th e r e to .
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ART I C L E  2 4 0  — O VE RC U RRE N T  P RO T E C T I O N 2 4 0 . 2 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 2 7

( 4 ) T h e  d i s c o n n e c ti n g  m e an s  fo r  th e  tap  c o n d u c to r s  i s
i n s ta l l e d  at a  r e ad i l y ac c e s s i b l e  l o c ati o n  c o m p l yi n g wi th
o n e  o f th e  fo l l o wi n g :

a . O u ts i d e  o f a b u i l d i n g o r  s tr u c tu r e
b . I n s i d e ,  n e ar e s t th e  p o i n t o f e n tr a n c e  o f th e  tap

c o n d u c to r s
c . Wh e r e  i n s tal l e d  i n  a c c o r d an c e  wi th  2 3 0 . 6 ,  n e a r e s t th e

p o i n t o f e n tr a n c e  o f th e  tap  c o n d u c to r s

Δ ( C )  Tran s fo r m e r S e c o n d ar y C o n d u c to rs .  A s e t o f c o n d u c to r s
fe e d i n g a s i n g l e  l o ad ,  o r  e a c h  s e t o f c o n d u c to r s  fe e d i n g s e p a‐

r ate  l o a d s ,  s h al l  b e  p e r m i tte d  to  b e  c o n n e c te d  to  a tr a n s fo r m e r
s e c o n d a r y,  wi th o u t o ve r c u r r e n t p r o te c ti o n  a t th e  s e c o n d a r y,  a s
specifed  i n  2 4 0 . 2 1 ( C ) ( 1 )  th r o u gh  ( C ) ( 6 ) .  S e c ti o n  2 4 0 . 4 ( B )

s h a l l  n o t b e  p e r m i tte d  fo r  tr an s fo r m e r  s e c o n d ar y c o n d u c to r s .

I n fo r m a ti o n a l  N o te :  S e e  4 5 0 . 3  fo r  o ve r c u r r e n t p r o te c ti o n
r e q u i r e m e n ts  fo r  tr a n s fo r m e r s .

( 1 )  P ro te c ti o n  b y P ri m ar y O ve rc ur re n t D e vi c e .  C o n d u c to r s
s u p p l i e d  b y th e  s e c o n d a r y s i d e  o f a s i n g l e - p h as e  tr a n s fo r m e r
h a vi n g a 2 -wi r e  ( s i n g l e -vo l tag e )  s e c o n d ar y,  o r  a th r e e -p h a s e ,
d e l ta- d e l ta c o n n e c te d  tr a n s fo r m e r  h avi n g  a  3 -wi r e  ( s i n g l e -
vo l tag e )  s e c o n d a r y,  s h al l  b e  p e r m i tte d  to  b e  p r o te c te d  b y o ve r ‐
c u r r e n t p r o te c ti o n  p r o vi d e d  o n  th e  p r i m ar y ( s u p p l y)  s i d e  o f
th e  tr an s fo r m e r,  p r o vi d e d  th i s  p r o te c ti o n  i s  i n  ac c o r d a n c e  wi th
4 5 0 . 3  an d  d o e s  n o t e x c e e d  th e  val u e  d e te r m i n e d  b y m u l ti p l yi n g
th e  s e c o n d ar y c o n d u c to r  am p ac i ty b y th e  s e c o n d ar y-to -p r i m ar y
tr an s fo r m e r  vo l tag e  r a ti o .

S i n g l e - p h as e  ( o th e r  th an  2 -wi r e )  an d  m u l ti p h a s e  ( o th e r  th an
d e l ta- d e l ta,  3 -wi r e )  tr an s fo r m e r  s e c o n d a r y c o n d u c to r s  ar e  n o t
c o n s i d e r e d  to  b e  p r o te c te d  b y th e  p r i m ar y o ve r c u r r e n t p r o te c ‐
ti ve  d e vi c e .

Δ ( 2 )  Tran s fo r m e r S e c o n d ar y C o n d u c to rs  N o t o ve r 3  m  ( 1 0  ft)
L o n g.  I f th e  l e n gth  o f s e c o n d ar y c o n d u c to r  d o e s  n o t e x c e e d
3  m  ( 1 0  ft)  an d  c o m p l i e s  wi th  al l  o f th e  fo l l o wi n g :

( 1 ) T h e  a m p ac i ty o f th e  s e c o n d ar y c o n d u c to r s  i s  a s  fo l l o ws :

a. N o t l e s s  th a n  th e  c o m b i n e d  c al c u l a te d  l o a d s  o n  th e
c i r c u i ts  s u p p l i e d  b y th e  s e c o n d ar y c o n d u c to r s

b . N o t l e s s  th an  th e  r ati n g  o f th e  e q u i p m e n t c o n tai n i n g
an  o ve r c u r r e n t d e vi c e ( s )  s u p p l i e d  b y th e  s e c o n d ar y
c o n d u c to r s  o r  n o t l e s s  th an  th e  r ati n g  o f th e  o ve r c u r ‐

r e n t p r o te c ti ve  d e vi c e  a t th e  te r m i n ati o n  o f th e  s e c o n ‐
d ar y c o n d u c to r s

Exception: Where listed equipment,  such as a surge protective
device(s) [SPD(s)],  is provided with specifc instructions on mini‐

mum conductor sizing,  the ampacity of the tap conductors supply‐
ing that equipment shall be permitted to be determined based on the

manufacturer’s instructions.

( 2 ) T h e  s e c o n d ar y c o n d u c to r s  d o  n o t e x te n d  b e yo n d  th e
s wi tc h b o ar d ,  s wi tc h g e ar,  p an e l b o a r d ,  d i s c o n n e c ti n g
m e a n s ,  o r  c o n tr o l  d e vi c e s  th e y s u p p l y.

( 3 ) T h e  s e c o n d a r y c o n d u c to r s  ar e  e n c l o s e d  i n  a r ac e way,
wh i c h  s h al l  e x te n d  fr o m  th e  tr a n s fo r m e r  to  th e  e n c l o s u r e

o f a n  e n c l o s e d  s wi tc h b o ar d ,  s wi tc h g e ar,  a p a n e l b o ar d ,  o r
c o n tr o l  d e vi c e s  o r  to  th e  b a c k o f a n  o p e n  s wi tc h b o ar d .

( 4 ) F o r  feld  i n s tal l ati o n s  wh e r e  th e  s e c o n d a r y c o n d u c to r s
l e ave  th e  e n c l o s u r e  o r  va u l t i n  wh i c h  th e  s u p p l y c o n n e c ‐
ti o n  i s  m ad e ,  th e  s e c o n d ar y c o n d u c to r s  s h al l  h ave  a n

a m p ac i ty th a t i s  n o t l e s s  th an  th e  va l u e  o f th e  p r i m ar y-to -
s e c o n d a r y vo l ta ge  r ati o  m u l ti p l i e d  b y o n e -te n th  o f th e

r ati n g o f th e  o ve r c u r r e n t d e vi c e  p r o te c ti n g th e  p r i m ar y o f
th e  tr an s fo r m e r .

I n fo r m a ti o n a l  N o te :  S e e  4 0 8 . 3 6  fo r  o ve r c u r r e n t p r o te c ti o n
r e q u i r e m e n ts  fo r  p a n e l b o ar d s .

( 3 )  I n d us tri al  I n s tal l ati o n  S e c o n d ar y C o n d u c to rs  N o t o ve r
7 . 5  m  ( 2 5  ft)  L o n g.  F o r  th e  s u p p l y o f s wi tc h ge a r  o r  s wi tc h ‐
b o ar d s  i n  i n d u s tr i a l  i n s ta l l a ti o n s  o n l y,  wh e r e  th e  l e n gth  o f th e
s e c o n d a r y c o n d u c to r s  d o e s  n o t e x c e e d  7 . 5  m  ( 2 5  ft)  an d
c o m p l i e s  wi th  al l  o f th e  fo l l o wi n g:

( 1 ) C o n d i ti o n s  o f m ai n te n a n c e  an d  s u p e r vi s i o n  e n s u r e  th a t
o n l y qualifed  p e r s o n s  s e r vi c e  th e  s ys te m s .

( 2 ) T h e  a m p ac i ty o f th e  s e c o n d ar y c o n d u c to r s  i s  n o t l e s s  th a n
th e  s e c o n d a r y c u r r e n t r ati n g  o f th e  tr an s fo r m e r,  an d  th e

s u m  o f th e  r ati n g s  o f th e  o ve r c u r r e n t d e vi c e s  d o e s  n o t
e x c e e d  th e  a m p ac i ty o f th e  s e c o n d ar y c o n d u c to r s .

( 3 ) Al l  o ve r c u r r e n t d e vi c e s  ar e  gr o u p e d .
( 4 ) T h e  s e c o n d a r y c o n d u c to r s  a r e  p r o te c te d  fr o m  p h ys i c al

d am a ge  b y b e i n g  e n c l o s e d  i n  a n  a p p r o ve d  r a c e way o r  b y
o th e r  ap p r o ve d  m e a n s .

( 4 )  O u ts i d e  S e c o n d ar y C o n d uc to rs .  Wh e r e  th e  c o n d u c to r s  a r e
l o c a te d  o u ts i d e  o f a b u i l d i n g  o r  s tr u c tu r e ,  e x c e p t at th e  p o i n t
o f l o a d  te r m i n ati o n ,  an d  c o m p l y wi th  al l  o f th e  fo l l o wi n g  c o n d i ‐
ti o n s :

( 1 ) T h e  c o n d u c to r s  a r e  p r o te c te d  fr o m  p h ys i c a l  d am ag e  i n
an  ap p r o ve d  m a n n e r.

( 2 ) T h e  c o n d u c to r s  te r m i n a te  at a  s i n g l e  c i r c u i t b r e a ke r  o r  a
s i n gl e  s e t o f fu s e s  th a t l i m i t th e  l o ad  to  th e  am p ac i ty o f
th e  c o n d u c to r s .  T h i s  s i n gl e  o ve r c u r r e n t d e vi c e  s h al l  b e
p e r m i tte d  to  s u p p l y a n y n u m b e r  o f ad d i ti o n a l  o ve r c u r ‐

r e n t d e vi c e s  o n  i ts  l o a d  s i d e .
( 3 ) T h e  o ve r c u r r e n t d e vi c e  fo r  th e  c o n d u c to r s  i s  a n  i n te g r al

p ar t o f a d i s c o n n e c ti n g  m e a n s  o r  s h al l  b e  l o c a te d  i m m e d i ‐
ate l y a d j ac e n t th e r e to .

( 4 ) T h e  d i s c o n n e c ti n g  m e an s  fo r  th e  c o n d u c to r s  i s  i n s tal l e d
a t a r e a d i l y ac c e s s i b l e  l o c a ti o n  c o m p l yi n g wi th  o n e  o f th e
fo l l o wi n g :

a . O u ts i d e  o f a b u i l d i n g o r  s tr u c tu r e
b . I n s i d e ,  n e ar e s t th e  p o i n t o f e n tr an c e  o f th e  c o n d u c ‐

to r s
c . Wh e r e  i n s tal l e d  i n  a c c o r d an c e  wi th  2 3 0 . 6 ,  n e a r e s t th e

p o i n t o f e n tr a n c e  o f th e  c o n d u c to r s

( 5 )  S e c o n d ar y C o n d uc to rs  fro m  a Fe e d e r Tap p e d  Tran s ‐
fo r m e r.  Tr an s fo r m e r  s e c o n d ar y c o n d u c to r s  i n s ta l l e d  i n  ac c o r d ‐
an c e  wi th  2 4 0 . 2 1 ( B ) ( 3 )  s h al l  b e  p e r m i tte d  to  h ave  o ve r c u r r e n t
p r o te c ti o n  as  specifed  i n  th a t s e c ti o n .

( 6 )  S e c o n d ar y C o n d u c to rs  N o t o ve r 7 . 5  m  ( 2 5  ft)  L o n g.
Wh e r e  th e  l e n gth  o f s e c o n d a r y c o n d u c to r  d o e s  n o t e x c e e d
7 . 5  m  ( 2 5  ft)  a n d  c o m p l i e s  wi th  al l  o f th e  fo l l o wi n g :

( 1 ) T h e  s e c o n d ar y c o n d u c to r s  s h a l l  h a ve  a n  am p a c i ty th a t i s
n o t l e s s  th a n  th e  val u e  o f th e  p r i m ar y-to -s e c o n d ar y vo l t‐
a ge  r a ti o  m u l ti p l i e d  b y o n e -th i r d  o f th e  r ati n g  o f th e  o ve r ‐

c u r r e n t d e vi c e  p r o te c ti n g th e  p r i m a r y o f th e  tr an s fo r m e r.
( 2 ) T h e  s e c o n d ar y c o n d u c to r s  te r m i n ate  i n  a s i n g l e  c i r c u i t

b r e a ke r  o r  s e t o f fu s e s  th at l i m i t th e  l o ad  c u r r e n t to  n o t
m o r e  th a n  th e  c o n d u c to r  a m p ac i ty th at i s  p e r m i tte d  b y
3 1 0 . 1 4 .

( 3 ) T h e  s e c o n d a r y c o n d u c to r s  a r e  p r o te c te d  fr o m  p h ys i c al
d am a ge  b y b e i n g  e n c l o s e d  i n  a n  a p p r o ve d  r a c e way o r  b y
o th e r  ap p r o ve d  m e a n s .
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ART I C L E  2 4 0  — O VE RC U RRE N T  P RO T E C T I O N2 4 0 . 2 1

7 0 –1 2 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( D )  S e r vi c e  C o n d u c to rs .  S e r vi c e  c o n d u c to r s  s h al l  b e  p e r m i t‐
te d  to  b e  p r o te c te d  b y o ve r c u r r e n t d e vi c e s  i n  a c c o r d a n c e  wi th
2 3 0 . 9 1 .

( E )  B us way Tap s .  B u s wa ys  a n d  b u s way ta p s  s h al l  b e  p e r m i tte d
to  b e  p r o te c te d  ag ai n s t o ve r c u r r e n t i n  ac c o r d a n c e  wi th  3 6 8 . 1 7 .

( F)  M o to r C i rc ui t Tap s .  M o to r-fe e d e r  an d  b r an c h -c i r c u i t
c o n d u c to r s  s h al l  b e  p e r m i tte d  to  b e  p r o te c te d  a ga i n s t o ve r c u r ‐
re n t i n  ac c o r d a n c e  wi th  4 3 0 . 2 8  an d  4 3 0 . 5 3 ,  r e s p e c ti ve l y.

( G )  C o n d uc to rs  fro m  G e n e rato r Te r m i n al s .  C o n d u c to r s  fr o m
ge n e r a to r  te r m i n a l s  th a t m e e t th e  s i z e  r e q u i r e m e n t i n  4 4 5 . 1 3
s h a l l  b e  p e r m i tte d  to  b e  p r o te c te d  ag ai n s t o ve r l o a d  b y th e
ge n e r ato r  o ve r l o a d  p r o te c ti ve  d e vi c e ( s )  r e q u i r e d  b y 4 4 5 . 1 2 .

( H )  B atte r y C o n d uc to rs .  O ve r c u r r e n t p r o te c ti o n  s h a l l  b e
p e r m i tte d  to  b e  i n s tal l e d  a s  c l o s e  as  p r ac ti c ab l e  to  th e  s to r ag e
b a tte r y te r m i n a l s  i n  a n  unclassifed  l o c ati o n .  I n s ta l l ati o n  o f th e
o ve r c u r r e n t p r o te c ti o n  wi th i n  a h az ar d o u s  (classifed)  l o c a ti o n
s h a l l  a l s o  b e  p e r m i tte d .

2 4 0 . 2 2  G ro u n d e d  C o n d u c to r.  N o  o ve r c u r r e n t d e vi c e  s h al l  b e
c o n n e c te d  i n  s e r i e s  wi th  an y c o n d u c to r  th at i s  i n te n ti o n al l y
gr o u n d e d ,  u n l e s s  o n e  o f th e  fo l l o wi n g two  c o n d i ti o n s  i s  m e t:

( 1 ) T h e  o ve r c u r r e n t d e vi c e  o p e n s  a l l  c o n d u c to r s  o f th e
c i r c u i t,  i n c l u d i n g  th e  gr o u n d e d  c o n d u c to r,  an d  i s
d e s i g n e d  s o  th at n o  p o l e  c an  o p e r ate  i n d e p e n d e n tl y.

( 2 ) Wh e r e  r e q u i r e d  b y 4 3 0 . 3 6  o r  4 3 0 . 3 7  fo r  m o to r  o ve r l o ad
p r o te c ti o n .

2 4 0 . 2 4  L o c ati o n  i n  o r o n  P re m i s e s .

( A)  Ac c e s s i b i l i ty.  C i r c u i t b r e a ke r s  an d  s wi tc h e s  c o n tai n i n g
fu s e s  s h a l l  b e  r e ad i l y a c c e s s i b l e  an d  i n s tal l e d  s o  th at th e  c e n te r
o f th e  g r i p  o f th e  o p e r a ti n g h an d l e  o f th e  s wi tc h  o r  c i r c u i t
b r e a ke r,  wh e n  i n  i ts  h i g h e s t p o s i ti o n ,  i s  n o t m o r e  th a n  2 . 0  m
( 6  ft 7  i n . )  a b o ve  th e  foor  o r  wo r ki n g  p l a tfo r m ,  u n l e s s  o n e  o f

th e  fo l l o wi n g  ap p l i e s :

( 1 ) F o r  b u s wa ys ,  as  p r o vi d e d  i n  3 6 8 . 1 7 ( C ) .
( 2 ) F o r  s u p p l e m e n tar y o ve r c u r r e n t p r o te c ti o n ,  a s  d e s c r i b e d

i n  2 4 0 . 1 0 .
( 3 ) F o r  o ve r c u r r e n t p r o te c ti ve  d e vi c e s ,  as  d e s c r i b e d  i n  2 2 5 . 4 0

an d  2 3 0 . 9 2 .
( 4 ) F o r  o ve r c u r r e n t p r o te c ti ve  d e vi c e s  ad j a c e n t to  u ti l i z a ti o n

e q u i p m e n t th at th e y s u p p l y,  ac c e s s  s h al l  b e  p e r m i tte d  to
b e  b y p o r tab l e  m e a n s .

Exception: The use of a tool shall be permitted to access overcurrent
protective devices located within listed industrial control panels,  within
enclosures designed for hazardous (classifed) locations or enclosures to
protect against environmental conditions.  An enclosure within the scope
of this exception,  and all overcurrent protective device(s) within such
enclosures as judged with the enclosure open,  shall comply with the
accessibility provisions of 240. 24(A).

( B )  O c c u p an c y.  E ac h  o c c u p a n t s h a l l  h a ve  r e ad y ac c e s s  to  a l l
o ve r c u r r e n t d e vi c e s  p r o te c ti n g  th e  c o n d u c to r s  s u p p l yi n g  th a t
o c c u p an c y,  u n l e s s  o th e r wi s e  p e r m i tte d  i n  2 4 0 . 2 4 ( B ) ( 1 )  an d
( B ) ( 2 ) .

( 1 )  S e r vi c e  an d  Fe e d e r O ve rc u r re n t P ro te c ti ve  D e vi c e s .
Wh e r e  e l e c tr i c  s e r vi c e  an d  e l e c tr i c a l  m a i n te n an c e  ar e  p r o vi d e d
b y th e  b u i l d i n g  m an a ge m e n t an d  wh e r e  th e s e  a r e  u n d e r
c o n ti n u o u s  b u i l d i n g m a n ag e m e n t s u p e r vi s i o n ,  th e  s e r vi c e  o ve r ‐
c u r r e n t p r o te c ti ve  d e vi c e s  an d  fe e d e r  o ve r c u r r e n t p r o te c ti ve
d e vi c e s  s u p p l yi n g m o r e  th an  o n e  o c c u p an c y s h al l  b e  p e r m i tte d

to  b e  ac c e s s i b l e  o n l y to  au th o r i z e d  m an a ge m e n t p e r s o n n e l  i n
th e  fo l l o wi n g :

( 1 ) M u l ti p l e - o c c u p an c y b u i l d i n g s
( 2 ) G u e s t r o o m s  o r  gu e s t s u i te s

( 2 )  B ran c h - C i rc u i t O ve rc u r re n t P ro te c ti ve  D e vi c e s .  Wh e r e
e l e c tr i c  s e r vi c e  an d  e l e c tr i c al  m ai n te n a n c e  ar e  p r o vi d e d  b y th e
b u i l d i n g  m a n ag e m e n t an d  wh e r e  th e s e  ar e  u n d e r  c o n ti n u o u s

b u i l d i n g  m a n ag e m e n t s u p e r vi s i o n ,  th e  b r a n c h - c i r c u i t o ve r c u r ‐
r e n t p r o te c ti ve  d e vi c e s  s u p p l yi n g a n y g u e s t r o o m s ,  g u e s t s u i te s ,
o r  s l e e p i n g  r o o m s  i n  d o r m i to r y u n i ts  wi th o u t p e r m a n e n t p r o vi ‐
s i o n s  fo r  c o o ki n g s h al l  b e  p e r m i tte d  to  b e  ac c e s s i b l e  o n l y to
au th o r i z e d  m an a ge m e n t p e r s o n n e l .

( C )  N o t E x p o s e d  to  P h ys i c al  D am age .  O ve r c u r r e n t p r o te c ti ve
d e vi c e s  s h al l  b e  l o c ate d  wh e r e  th e y wi l l  n o t b e  e x p o s e d  to  p h ys i ‐
c a l  d a m a ge .

I n fo r m a ti o n a l  N o te :  S e e  1 1 0 . 1 1  fo r  i n fo r m a ti o n  o n  d e te r i o r a t‐
i n g  a g e n ts  th at c o u l d  c a u s e  p h ys i c a l  d a m a g e .

( D )  N o t i n  Vi c i n i ty o f E as i l y I gn i ti b l e  M ate ri al .  O ve r c u r r e n t
p r o te c ti ve  d e vi c e s  s h al l  n o t b e  l o c ate d  i n  th e  vi c i n i ty o f e as i l y
i g n i ti b l e  m ate r i a l ,  s u c h  a s  i n  c l o th e s  c l o s e ts .

( E )  N o t L o c ate d  i n  B ath ro o m s .  O ve r c u r r e n t p r o te c ti ve  d e vi ‐
c e s ,  o th e r  th an  s u p p l e m e n ta r y o ve r c u r r e n t p r o te c ti o n ,  s h a l l
n o t b e  l o c a te d  i n  b a th r o o m s ,  s h o we r i n g  fa c i l i ti e s ,  o r  l o c ke r
r o o m s  wi th  s h o we r i n g fac i l i ti e s .

( F)  N o t L o c ate d  o ve r S te p s .  O ve r c u r r e n t p r o te c ti ve  d e vi c e s
s h a l l  n o t b e  l o c ate d  o ve r  s te p s  o f a  s tai r wa y.

P ar t I I I . E n c l o s u re s

2 4 0 . 3 0  G e n e ral .

( A)  P ro te c ti o n  fro m  P h ys i c al  D am age .  O ve r c u r r e n t d e vi c e s
s h a l l  b e  p r o te c te d  fr o m  p h ys i c a l  d a m ag e  b y o n e  o f th e  fo l l o w‐
i n g :

( 1 ) I n s tal l ati o n  i n  e n c l o s u r e s ,  c a b i n e ts ,  c u to u t b o x e s ,  o r
e q u i p m e n t as s e m b l i e s

( 2 ) M o u n ti n g  o n  o p e n -typ e  s wi tc h b o ar d s ,  p a n e l b o ar d s ,  o r
c o n tr o l  b o ar d s  th a t a r e  i n  r o o m s  o r  e n c l o s u r e s  fr e e  fr o m

d am p n e s s  a n d  e as i l y i gn i ti b l e  m ate r i a l  an d  ar e  a c c e s s i b l e
o n l y to  qualifed  p e r s o n n e l

( B )  O p e rati n g H an d l e .  T h e  o p e r a ti n g h an d l e  o f a c i r c u i t
b r e a ke r  s h a l l  b e  p e r m i tte d  to  b e  a c c e s s i b l e  wi th o u t o p e n i n g  a
d o o r  o r  c o ve r.

2 4 0 . 3 2  D am p  o r We t L o c ati o n s .  E n c l o s u r e s  fo r  o ve r c u r r e n t
d e vi c e s  i n  d am p  o r  we t l o c ati o n s  s h a l l  c o m p l y wi th  3 1 2 . 2 .

2 4 0 . 3 3  Ve r ti c al  P o s i ti o n .  E n c l o s u r e s  fo r  o ve r c u r r e n t d e vi c e s
s h a l l  b e  m o u n te d  i n  a  ve r ti c a l  p o s i ti o n .  C i r c u i t b r e a ke r  e n c l o ‐
s u r e s  s h al l  b e  p e r m i tte d  to  b e  i n s tal l e d  h o r i z o n ta l l y wh e r e  th e
c i r c u i t b r e ake r  i s  i n s ta l l e d  i n  ac c o r d a n c e  wi th  2 4 0 . 8 1 .  L i s te d

b u s way p l u g-i n  u n i ts  s h a l l  b e  p e r m i tte d  to  b e  m o u n te d  i n  o r i e n ‐
tati o n s  c o r r e s p o n d i n g  to  th e  b u s wa y m o u n ti n g  p o s i ti o n .

P ar t I V. D i s c o n n e c ti n g an d  G uard i n g

2 4 0 . 4 0  D i s c o n n e c ti n g M e an s  fo r Fus e s .  C a r tr i d g e  fu s e s  i n
c i r c u i ts  o f a n y vo l ta ge ,  an d  al l  fu s e s  i n  c i r c u i ts  o ve r  1 5 0  vo l ts  to
gr o u n d ,  s h a l l  b e  p r o vi d e d  wi th  a  d i s c o n n e c ti n g m e a n s  o n  th e i r
s u p p l y s i d e  s o  th at e ac h  c i r c u i t c o n ta i n i n g  fu s e s  c an  b e  i n d e ‐
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ART I C L E  2 4 0  — O VE RC U RRE N T  P RO T E C T I O N 2 4 0 . 6 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 2 9

p e n d e n tl y d i s c o n n e c te d  fr o m  th e  s o u r c e  o f p o we r.  A c ab l e
l i m i te r  wi th o u t a d i s c o n n e c ti n g m e an s  s h a l l  b e  p e r m i tte d  o n

th e  s u p p l y s i d e  o f th e  s e r vi c e  d i s c o n n e c ti n g m e an s  a s  p e r m i tte d
b y 2 3 0 . 8 2 .  A s i n gl e  d i s c o n n e c ti n g m e an s  s h a l l  b e  p e r m i tte d  o n
th e  s u p p l y s i d e  o f m o r e  th an  o n e  s e t o f fu s e s  as  p e r m i tte d  b y

4 3 0 . 1 1 2 ,  E x c e p ti o n ,  fo r  g r o u p  o p e r a ti o n  o f m o to r s ,  4 2 4 . 2 2 ( C )
fo r  fxed  e l e c tr i c  s p ac e -h e a ti n g e q u i p m e n t,  an d  4 2 5 . 2 2 ( C )  fo r
fxed  r e s i s ta n c e  an d  e l e c tr o d e  i n d u s tr i al  p r o c e s s  h e a ti n g e q u i p ‐

m e n t,  o r  wh e r e  specifcally p e r m i tte d  e l s e wh e r e  i n  th i s  Code.

2 4 0 . 4 1  Arc i n g o r S ud d e n l y M o vi n g P ar ts .  Ar c i n g  o r  s u d d e n l y
m o vi n g  p ar ts  s h a l l  c o m p l y wi th  2 4 0 . 4 1 ( A)  an d  ( B ) .

( A)  L o c ati o n .  F u s e s  an d  c i r c u i t b r e a ke r s  s h a l l  b e  l o c ate d  o r
s h i e l d e d  s o  th a t p e r s o n s  wi l l  n o t b e  b u r n e d  o r  o th e r wi s e

i n j u r e d  b y th e i r  o p e r a ti o n .

( B )  S u d d e n l y M o vi n g P ar ts .  H a n d l e s  o r  l e ve r s  o f c i r c u i t b r e a k‐
e r s ,  an d  s i m i l a r  p ar ts  th a t m a y m o ve  s u d d e n l y i n  s u c h  a way
th a t p e r s o n s  i n  th e  vi c i n i ty ar e  l i ke l y to  b e  i n j u r e d  b y b e i n g

s tr u c k b y th e m ,  s h a l l  b e  g u ar d e d  o r  i s o l ate d .

P ar t V. P l u g Fus e s ,  Fu s e h o l d e rs ,  an d  Ad ap te rs

2 4 0 . 5 0  G e n e ral .

( A)  M ax i m u m  Vo l tage .  P l u g  fu s e s  s h al l  b e  p e r m i tte d  to  b e
u s e d  i n  th e  fo l l o wi n g  c i r c u i ts :

( 1 ) C i r c u i ts  n o t e x c e e d i n g 1 2 5  vo l ts  b e twe e n  c o n d u c to r s
( 2 ) C i r c u i ts  s u p p l i e d  b y a  s ys te m  h a vi n g a g r o u n d e d  n e u tr al

p o i n t wh e r e  th e  l i n e - to -n e u tr a l  vo l tag e  d o e s  n o t e x c e e d
1 5 0  vo l ts

( B )  M arki n g.  E ac h  fu s e ,  fu s e h o l d e r,  a n d  a d a p te r  s h al l  b e
m a r ke d  wi th  i ts  am p e r e  r a ti n g.

( C )  H e x ago n al  Confguration.  P l u g  fu s e s  o f 1 5 -a m p e r e  an d
l o we r  r ati n g  s h al l  b e  identifed  b y a h e x ag o n al  confguration  o f

th e  wi n d o w,  c ap ,  o r  o th e r  p r o m i n e n t p ar t to  d i s ti n g u i s h  th e m
fr o m  fu s e s  o f h i g h e r  am p e r e  r a ti n gs .

( D )  N o  E n e rgi z e d  P ar ts .  P l u g  fu s e s ,  fu s e h o l d e r s ,  an d  a d a p te r s
s h a l l  h a ve  n o  e x p o s e d  e n e r gi z e d  p ar ts  afte r  fu s e s  o r  fu s e s  an d

a d a p te r s  h a ve  b e e n  i n s ta l l e d .

( E )  S c re w S h e l l .  T h e  s c r e w s h e l l  o f a  p l u g-typ e  fu s e h o l d e r  s h al l
b e  c o n n e c te d  to  th e  l o ad  s i d e  o f th e  c i r c u i t.

2 4 0 . 5 1  E d i s o n - B as e  Fu s e s .

( A)  Classifcation.  P l u g fu s e s  o f th e  E d i s o n - b a s e  typ e  s h a l l  b e
classifed  a t n o t o ve r  1 2 5  vo l ts  an d  3 0  am p e r e s  an d  b e l o w.

( B )  Re p l ac e m e n t O n l y.  P l u g  fu s e s  o f th e  E d i s o n -b as e  typ e  s h al l
b e  u s e d  o n l y fo r  r e p l a c e m e n ts  i n  e x i s ti n g i n s ta l l a ti o n s  wh e r e

th e r e  i s  n o  e vi d e n c e  o f o ve r fu s i n g o r  ta m p e r i n g .

2 4 0 . 5 2  E d i s o n - B as e  Fu s e h o l d e rs .  F u s e h o l d e r s  o f th e  E d i s o n -
b a s e  typ e  s h al l  b e  i n s ta l l e d  o n l y wh e r e  th e y ar e  m a d e  to  a c c e p t
Typ e  S  fu s e s  b y th e  u s e  o f a d ap te r s .

2 4 0 . 5 3  Typ e  S  Fus e s .  Typ e  S  fu s e s  s h al l  b e  o f th e  p l u g  typ e  an d
s h a l l  c o m p l y wi th  2 4 0 . 5 3 ( A)  an d  ( B ) .

( A)  Classifcation.  Typ e  S  fu s e s  s h a l l  b e  classifed  at n o t o ve r
1 2 5  vo l ts  an d  0  to  1 5  am p e r e s ,  1 6  to  2 0  a m p e r e s ,  an d  2 1  to

3 0  a m p e r e s .

( B )  N o n i n te rc h an ge ab l e .  Typ e  S  fu s e s  o f an  am p e r e  classifca‐
tion  as  specifed  i n  2 4 0 . 5 3 ( A)  s h a l l  n o t b e  i n te r c h a n ge a b l e  wi th

a l o we r  am p e r e  classifcation.  T h e y s h a l l  b e  d e s i g n e d  s o  th at
th e y c an n o t b e  u s e d  i n  an y fu s e h o l d e r  o th e r  th a n  a Typ e  S  fu s e ‐

h o l d e r  o r  a fu s e h o l d e r  wi th  a Typ e  S  ad ap te r  i n s e r te d .

2 4 0 . 5 4  Typ e  S  Fu s e s ,  Ad ap te rs ,  an d  Fu s e h o l d e rs .

( A)  To  Fi t E d i s o n - B as e  Fu s e h o l d e rs .  Typ e  S  a d a p te r s  s h al l  ft
E d i s o n -b as e  fu s e h o l d e r s .

( B )  To  Fi t Typ e  S  Fus e s  O n l y.  Typ e  S  fu s e h o l d e r s  a n d  ad a p te r s
s h a l l  b e  d e s i g n e d  s o  th a t e i th e r  th e  fu s e h o l d e r  i ts e l f o r  th e  fu s e ‐

h o l d e r  wi th  a  Typ e  S  ad a p te r  i n s e r te d  c an n o t b e  u s e d  fo r  an y
fu s e  o th e r  th an  a  Typ e  S  fu s e .

( C )  N o n re m o vab l e .  Typ e  S  ad ap te r s  s h al l  b e  d e s i g n e d  s o  th at
o n c e  i n s e r te d  i n  a fu s e h o l d e r,  th e y c an n o t b e  r e m o ve d .

( D )  N o n tam p e rab l e .  Typ e  S  fu s e s ,  fu s e h o l d e r s ,  an d  a d a p te r s
s h a l l  b e  d e s i g n e d  s o  th a t ta m p e r i n g  o r  s h u n ti n g ( b r i d gi n g)
wo u l d  b e  diffcult.

( E )  I n te rc h an ge ab i l i ty.  D i m e n s i o n s  o f Typ e  S  fu s e s ,  fu s e h o l d ‐
e r s ,  an d  a d a p te r s  s h al l  b e  s tan d ar d i z e d  to  p e r m i t i n te r c h an g e a‐

b i l i ty r e ga r d l e s s  o f th e  m a n u fac tu r e r.

P ar t VI . C ar tri d ge  Fu s e s  an d  Fu s e h o l d e rs

2 4 0 . 6 0  G e n e ral .

( A)  M ax i m u m  Vo l tage  — 3 0 0 - Vo l t Typ e .  C ar tr i d ge  fu s e s  an d
fu s e h o l d e r s  o f th e  3 0 0 -vo l t typ e  s h al l  b e  p e r m i tte d  to  b e  u s e d  i n
th e  fo l l o wi n g c i r c u i ts :

( 1 ) C i r c u i ts  n o t e x c e e d i n g 3 0 0  vo l ts  b e twe e n  c o n d u c to rs
( 2 ) S i n gl e -p h a s e  l i n e -to -n e u tr al  c i r c u i ts  s u p p l i e d  fro m  a

3 -p h as e ,  4 - wi r e ,  s o l i d l y g r o u n d e d  n e u tr al  s o u r c e  wh e r e
th e  l i n e -to -n e u tr a l  vo l ta ge  d o e s  n o t e x c e e d  3 0 0  vo l ts

( B )  N o n i n te rc h an ge ab l e  — 0 –6 0 0 0 - Am p e re  C ar tri d ge  Fu s e ‐
h o l d e rs .  F u s e h o l d e r s  s h a l l  b e  d e s i gn e d  s o  th a t i t wi l l  b e  diff‐
cult to  p u t a  fu s e  o f an y gi ve n  c l as s  i n to  a  fu s e h o l d e r  th at i s
d e s i g n e d  fo r  a c u r r e n t l o we r,  o r  vo l tag e  h i g h e r,  th a n  th a t o f th e

c l as s  to  wh i c h  th e  fu s e  b e l o n g s .  F u s e h o l d e r s  fo r  c u r r e n t-
l i m i ti n g  fu s e s  s h al l  n o t p e r m i t i n s e r ti o n  o f fu s e s  th at ar e  n o t
c u r r e n t-l i m i ti n g .

( C )  M ark i n g.  F u s e s  s h a l l  b e  p l ai n l y m ar ke d ,  e i th e r  b y p r i n ti n g
o n  th e  fu s e  b ar r e l  o r  b y a l ab e l  attac h e d  to  th e  b a r r e l  s h o wi n g

th e  fo l l o wi n g :

( 1 ) Am p e r e  r a ti n g
( 2 ) Vo l tag e  r a ti n g
( 3 ) I n te r r u p ti n g r ati n g  wh e r e  o th e r  th an  1 0 , 0 0 0  a m p e re s
( 4 ) C u r r e n t l i m i ti n g wh e r e  ap p l i c ab l e
( 5 ) T h e  n am e  o r  tr a d e m ar k o f th e  m an u fa c tu r e r

T h e  i n te r r u p ti n g  r a ti n g s h a l l  n o t b e  r e q u i r e d  to  b e  m ar ke d
o n  fu s e s  u s e d  fo r  s u p p l e m e n tar y p r o te c ti o n .

( D )  Re n e wab l e  Fu s e s .  C l as s  H  c ar tr i d g e  fu s e s  o f th e  r e n e wab l e
typ e  s h al l  b e  p e r m i tte d  to  b e  u s e d  o n l y fo r  r e p l ac e m e n t i n
e x i s ti n g  i n s tal l ati o n s  wh e r e  th e r e  i s  n o  e vi d e n c e  o f o ve r fu s i n g

o r  tam p e r i n g.

N ( E )  Fu s e  Re d u c e rs .  F u s e  r e d u c e r s  s h al l  b e  l i s te d .

2 4 0 . 6 1  Classifcation.  C a r tr i d g e  fu s e s  an d  fu s e h o l d e r s  s h a l l  b e
classifed  ac c o r d i n g to  vo l ta ge  an d  am p e r ag e  r a n ge s .  F u s e s
r a te d  1 0 0 0  vo l ts ,  n o m i n al ,  o r  l e s s  s h al l  b e  p e r m i tte d  to  b e  u s e d

fo r  vo l ta ge s  at o r  b e l o w th e i r  r ati n g s .
•
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ART I C L E  2 4 0  — O VE RC U RRE N T  P RO T E C T I O N2 4 0 . 6 7

7 0 –1 3 0 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

Δ 2 4 0 . 6 7  Arc  E n e rgy Re d u c ti o n .  Wh e r e  fu s e s  r ate d  1 2 0 0
a m p e r e s  o r  h i g h e r  a r e  i n s tal l e d ,  2 4 0 . 6 7 ( A) ,  ( B ) ,  an d  ( C )  s h a l l

ap p l y.

( A)  D o c u m e n tati o n .  D o c u m e n tati o n  s h a l l  b e  a va i l a b l e  to  th o s e
au th o r i z e d  to  d e s i gn ,  i n s tal l ,  o p e r a te ,  o r  i n s p e c t th e  i n s ta l l a ti o n

a s  to  th e  l o c ati o n  o f th e  fu s e s .

D o c u m e n tati o n  s h al l  a l s o  b e  p r o vi d e d  to  d e m o n s tr a te  th a t
th e  m e th o d  c h o s e n  to  r e d u c e  c l e ar i n g ti m e  i s  s e t to  o p e r ate  at

a  va l u e  b e l o w th e  avai l ab l e  a r c i n g c u r r e n t.

Δ ( B )  M e th o d  to  Re d u c e  C l e ari n g T i m e .  A fu s e  s h al l  h a ve  a
c l e ar i n g  ti m e  o f 0 . 0 7  s e c o n d s  o r  l e s s  at th e  a va i l ab l e  a r c i n g

c u r r e n t,  o r  o n e  o f th e  fo l l o wi n g  m e an s  s h a l l  b e  p r o vi d e d  an d
s h a l l  b e  s e t to  o p e r a te  a t l e s s  th a n  th e  avai l a b l e  ar c i n g  c u r r e n t:

( 1 ) D i ffe r e n ti a l  r e l a yi n g
( 2 ) E n e r g y-r e d u c i n g  m ai n te n a n c e  s wi tc h i n g wi th  l o c a l  s ta tu s

i n d i c ato r
( 3 ) E n e r g y- r e d u c i n g ac ti ve  arc-fash  m i ti ga ti o n  s ys te m
( 4 ) C u r r e n t-l i m i ti n g ,  e l e c tr o n i c a l l y ac tu ate d  fu s e s
( 5 ) An  a p p r o ve d  e q u i va l e n t m e a n s

I n fo r m a ti o n a l  N o te  N o .  1 :  An  e n e r g y- r e d u c i n g  m a i n te n a n c e
s wi tc h  a l l o ws  a  wo r ke r  to  s e t a d i s c o n n e c t s wi tc h  to  r e d u c e  th e
c l e a r i n g  ti m e  wh i l e  th e  wo r ke r  i s  wo r ki n g  wi th i n  a n  arc-fash
b o u n d a r y a s  defned  i n  NFPA 70E-2 0 2 1 ,  Standard for Electrical

Safety in the Workplace,  an d  th e n  to  s e t th e  d i s c o n n e c t s wi tc h  b a c k
to  a  n o r m a l  s e tti n g  a fte r  th e  p o te n ti a l l y h a z a r d o u s  wo r k i s
c o m p l e te .

I n fo r m a ti o n a l  N o te  N o .  2 :  An  e n e r g y-r e d u c i n g  a c ti ve  arc-fash
m i ti g a ti o n  s ys te m  h e l p s  i n  r e d u c i n g  ar c i n g  d u r a ti o n  i n  th e  e l e c ‐
tr i c a l  d i s tr i b u ti o n  s ys te m .  N o  c h a n g e  i n  th e  d i s c o n n e c t s wi tc h  o r
th e  s e tti n g s  o f o th e r  d e vi c e s  i s  r e q u i r e d  d u r i n g  m a i n te n a n c e
wh e n  a  wo r k e r  i s  wo r ki n g  wi th i n  a n  arc-fash  b o u n d a r y a s
defned  i n  NFPA 70E- 2 0 2 1 ,  Standard for Electrical Safety in the Work‐
place.

I n fo r m a ti o n a l  N o te  N o .  3 :  I E E E  1 5 8 4 -2 0 1 8 ,  IEEE Guide for
Performing Arc Flash Hazard Calculations,  p r o vi d e s  g u i d a n c e  i n

d e te r m i n i n g  a r c i n g  c u r r e n t.

( C )  P e r fo r m an c e  Te s ti n g.  T h e  a r c  e n e r gy r e d u c ti o n  p r o te c ‐
ti o n  s ys te m  s h al l  b e  p e r fo r m an c e  te s te d  b y p r i m ar y c u r r e n t
i n j e c ti o n  te s ti n g  o r  a n o th e r  ap p r o ve d  m e th o d  wh e n  frst i n s ta l ‐
l e d  o n  s i te .  T h i s  te s ti n g s h a l l  b e  c o n d u c te d  b y a  qualifed
p e r s o n ( s )  i n  ac c o r d an c e  wi th  th e  m an u fa c tu r e r ’ s  i n s tr u c ti o n s .

A wr i tte n  r e c o r d  o f th i s  te s ti n g  s h al l  b e  m a d e  an d  s h al l  b e
avai l ab l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

I n fo r m a ti o n a l  N o te :  S o m e  e n e r g y r e d u c ti o n  p r o te c ti o n  s ys te m s
c a n n o t b e  te s te d  u s i n g  a  te s t p r o c e s s  o f p r i m a r y c u r r e n t i n j e c ‐
ti o n  d u e  to  e i th e r  th e  p r o te c ti o n  m e th o d  b e i n g  d a m a g e d  s u c h
a s  wi th  th e  u s e  o f fu s e  te c h n o l o g y o r  b e c a u s e  c u r r e n t i s  n o t th e
p r i m ar y m e th o d  o f ar c  d e te c ti o n .

P ar t VI I . C i rc ui t B re ake rs

2 4 0 . 8 0  M e th o d  o f O p e rati o n .  C i r c u i t b r e a ke r s  s h al l  b e  tr i p
fr e e  an d  c ap ab l e  o f b e i n g  c l o s e d  a n d  o p e n e d  b y m an u a l  o p e r a‐
ti o n .  T h e i r  n o r m a l  m e th o d  o f o p e r ati o n  b y o th e r  th an  m an u al

m e a n s ,  s u c h  a s  e l e c tr i c al  o r  p n e u m a ti c ,  s h al l  b e  p e r m i tte d  i f
m e a n s  fo r  m a n u a l  o p e r ati o n  ar e  a l s o  p r o vi d e d .

2 4 0 . 8 1  I n d i c ati n g.  C i r c u i t b r e a ke r s  s h al l  c l e a r l y i n d i c ate
wh e th e r  th e y a r e  i n  th e  o p e n  “ o ff”  o r  c l o s e d  “ o n ”  p o s i ti o n .

Wh e r e  c i r c u i t b r e ake r  h a n d l e s  ar e  o p e r ate d  ve r ti c a l l y r ath e r
th an  r o tati o n a l l y o r  h o r i z o n ta l l y,  th e  “ u p ”  p o s i ti o n  o f th e

h an d l e  s h a l l  b e  th e  “ o n ”  p o s i ti o n .

2 4 0 . 8 2  N o n tam p e rab l e .  A c i r c u i t b r e a ke r  s h al l  b e  o f s u c h
d e s i g n  th a t a n y a l te r ati o n  o f i ts  tr i p  p o i n t ( c al i b r ati o n )  o r  th e

ti m e  r e q u i r e d  fo r  i ts  o p e r ati o n  r e q u i r e s  d i s m a n tl i n g  o f th e
d e vi c e  o r  b r e aki n g  o f a  s e al  fo r  o th e r  th an  i n te n d e d  ad j u s t‐
m e n ts .

2 4 0 . 8 3  M arki n g.

( A)  D u rab l e  an d  Vi s i b l e .  C i r c u i t b r e ake r s  s h a l l  b e  m ar ke d  wi th
th e i r  a m p e r e  r ati n g  i n  a m an n e r  th at wi l l  b e  d u r ab l e  a n d  vi s i b l e
afte r  i n s ta l l a ti o n .  S u c h  m ar ki n g  s h al l  b e  p e r m i tte d  to  b e  m ad e

vi s i b l e  b y r e m o val  o f a tr i m  o r  c o ve r.

( B )  L o c ati o n .  C i r c u i t b r e ake r s  r ate d  a t 1 0 0  am p e r e s  o r  l e s s
a n d  1 0 0 0  vo l ts  o r  l e s s  s h a l l  h ave  th e  am p e r e  r ati n g  m o l d e d ,

s tam p e d ,  e tc h e d ,  o r  s i m i l a r l y m a r ke d  i n to  th e i r  h an d l e s  o r
e s c u tc h e o n  a r e as .

( C )  I n te r r u p ti n g Rati n g.  E ve r y c i r c u i t b r e a ke r  h a vi n g an  i n te r ‐
r u p ti n g  r a ti n g o th e r  th an  5 0 0 0  a m p e r e s  s h al l  h a ve  i ts  i n te r r u p t‐

i n g  r a ti n g s h o wn  o n  th e  c i r c u i t b r e a ke r.  T h e  i n te r r u p ti n g
r a ti n g s h a l l  n o t b e  r e q u i r e d  to  b e  m ar ke d  o n  c i r c u i t b r e ake r s
u s e d  fo r  s u p p l e m e n tar y p r o te c ti o n .

( D )  U s e d  as  S wi tc h e s .  C i r c u i t b r e ake r s  u s e d  a s  s wi tc h e s  i n
1 2 0 - vo l t an d  2 7 7 -vo l t fuorescent l i g h ti n g  c i r c u i ts  s h al l  b e  l i s te d

a n d  s h a l l  b e  m a r ke d  S WD  o r  H I D .  C i r c u i t b r e ake r s  u s e d  a s
s wi tc h e s  i n  h i g h -i n te n s i ty d i s c h ar g e  l i g h ti n g c i r c u i ts  s h al l  b e

l i s te d  an d  s h a l l  b e  m ar ke d  as  H I D .

( E )  Vo l tage  M arki n g.  C i r c u i t b r e ake r s  s h a l l  b e  m ar ke d  wi th  a
vo l tag e  r ati n g  n o t l e s s  th an  th e  n o m i n al  s ys te m  vo l tag e  th a t i s
i n d i c a ti ve  o f th e i r  c ap a b i l i ty to  i n te r r u p t fa u l t c u r r e n ts  b e twe e n

p h as e s  o r  p h as e  to  g r o u n d .

2 4 0 . 8 5  Ap p l i c ati o n s .  A c i r c u i t b r e a ke r  wi th  a s tr ai gh t vo l tag e
r a ti n g,  s u c h  a s  2 4 0 V o r  4 8 0 V,  s h a l l  b e  p e r m i tte d  to  b e  ap p l i e d
i n  a c i r c u i t i n  wh i c h  th e  n o m i n al  vo l tag e  b e twe e n  an y two

c o n d u c to r s  d o e s  n o t e x c e e d  th e  c i r c u i t b r e ake r ’ s  vo l tag e  r ati n g .
A two -p o l e  c i r c u i t b r e ake r  s h a l l  n o t b e  u s e d  fo r  p r o te c ti n g a
3 -p h as e ,  c o r n e r-gr o u n d e d  d e l ta  c i r c u i t u n l e s s  th e  c i r c u i t

b r e a ke r  i s  m ar ke d  1 φ – 3 φ  to  i n d i c a te  s u c h  s u i ta b i l i ty.

A c i r c u i t b r e a ke r  wi th  a  s l a s h  r ati n g ,  s u c h  as  1 2 0 / 2 4 0 V o r
4 8 0 Y/ 2 7 7 V,  s h al l  b e  p e r m i tte d  to  b e  ap p l i e d  i n  a  s o l i d l y g r o u n ‐

d e d  c i r c u i t wh e r e  th e  n o m i n a l  vo l ta ge  o f an y c o n d u c to r  to
gr o u n d  d o e s  n o t e x c e e d  th e  l o we r  o f th e  two  val u e s  o f th e

c i r c u i t b r e ake r ’ s  vo l tag e  r ati n g  an d  th e  n o m i n a l  vo l ta ge
b e twe e n  an y two  c o n d u c to r s  d o e s  n o t e x c e e d  th e  h i gh e r  va l u e
o f th e  c i r c u i t b r e a ke r ’ s  vo l tag e  r ati n g .

I n fo r m a ti o n a l  N o te :  P r o p e r  a p p l i c a ti o n  o f m o l d e d  c a s e  c i r c u i t
b r e a ke r s  o n  3 - p h a s e  s ys te m s ,  o th e r  th a n  s o l i d l y g r o u n d e d  wye ,
p a r ti c u l a r l y o n  c o r n e r  g r o u n d e d  d e l ta  s ys te m s ,  c o n s i d e r s  th e
c i r c u i t b r e a ke r s ’  i n d i vi d u al  p o l e -i n te r r u p ti n g  c a p a b i l i ty.

2 4 0 . 8 6  S e ri e s  Rati n gs .  Wh e r e  a  c i r c u i t b r e a ke r  i s  u s e d  o n  a
c i r c u i t h avi n g  a n  a va i l ab l e  fau l t c u r r e n t h i g h e r  th an  th e
m a r ke d  i n te r r u p ti n g  r a ti n g b y b e i n g c o n n e c te d  o n  th e  l o ad
s i d e  o f a n  a p p r o ve d  o ve r c u r r e n t p r o te c ti ve  d e vi c e  h avi n g  a
h i g h e r  r a ti n g,  th e  c i r c u i t b r e ake r  s h al l  m e e t th e  r e q u i r e m e n ts
specifed  i n  2 4 0 . 8 6 ( A)  o r  ( B ) ,  an d  ( C ) .

( A)  S e l e c te d  U n d e r E n gi n e e ri n g S u p e r vi s i o n  i n  E x i s ti n g I n s tal ‐
l ati o n s .  T h e  s e r i e s  r ate d  c o m b i n a ti o n  d e vi c e s  s h al l  b e  s e l e c te d
b y a  l i c e n s e d  p r o fe s s i o n al  e n g i n e e r  e n ga ge d  p r i m ar i l y i n  th e
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ART I C L E  2 4 0  — O VE RC U RRE N T  P RO T E C T I O N 2 4 0 . 9 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 3 1

d e s i g n  o r  m ai n te n a n c e  o f e l e c tr i c al  i n s ta l l ati o n s .  T h e  s e l e c ti o n
s h a l l  b e  d o c u m e n te d  a n d  s ta m p e d  b y th e  p r o fe s s i o n al  e n g i ‐

n e e r.  T h i s  d o c u m e n tati o n  s h al l  b e  avai l ab l e  to  th o s e  au th o r i z e d
to  d e s i g n ,  i n s tal l ,  i n s p e c t,  m ai n ta i n ,  an d  o p e r a te  th e  s ys te m .
T h i s  s e r i e s  c o m b i n a ti o n  r a ti n g,  i n c l u d i n g  identifcation  o f th e

u p s tr e am  d e vi c e ,  s h al l  b e  feld  m ar ke d  o n  th e  e n d  u s e  e q u i p ‐
m e n t.

F o r  c al c u l a te d  a p p l i c a ti o n s ,  th e  e n gi n e e r  s h a l l  e n s u r e  th at
th e  d o wn s tr e am  c i r c u i t b r e ake r ( s )  th at ar e  p a r t o f th e  s e r i e s

c o m b i n ati o n  r e m a i n  p as s i ve  d u r i n g th e  i n te r r u p ti o n  p e r i o d  o f
th e  l i n e  s i d e  fu l l y r a te d ,  c u r r e n t-l i m i ti n g  d e vi c e .

I n fo r m a ti o n a l  N o te :  S e e  1 1 0 . 2 2  fo r  m a r ki n g  o f s e r i e s  c o m b i n a ‐
ti o n  s ys te m s .

( B )  Te s te d  C o m b i n ati o n s .  T h e  c o m b i n a ti o n  o f l i n e -s i d e  o ve r ‐
c u r r e n t d e vi c e  a n d  l o ad -s i d e  c i r c u i t b r e ake r ( s )  i s  te s te d  an d

m a r ke d  o n  th e  e n d  u s e  e q u i p m e n t,  s u c h  as  s wi tc h b o a r d s  an d
p an e l b o a r d s .

I n fo r m a ti o n a l  N o te :  S e e  1 1 0 . 2 2  fo r  m a r ki n g  o f s e r i e s  c o m b i n a ‐
ti o n  s ys te m s .

Δ ( C )  M o to r C o n tri b u ti o n .  S e r i e s  r a ti n gs  s h al l  n o t b e  u s e d  i n  th e
fo l l o wi n g  s i tu ati o n s :

( 1 ) Wh e re  m o to r  c i r c u i ts  ar e  c o n n e c te d  b e twe e n  th e  h i g h e r-
r ate d  o ve r c u r r e n t d e vi c e  o f a  s e r i e s - r ate d  c o m b i n a ti o n
an d  o n  th e  l o we r-r a te d  c i r c u i t b r e ake r

( 2 ) Wh e re  th e  s u m  o f th e s e  m o to r  fu l l -l o a d  c u r r e n ts  e x c e e d s
1  p e r c e n t o f th e  i n te r r u p ti n g  r a ti n g o f th e  l o we r-r a te d
c i r c u i t b r e ake r

2 4 0 . 8 7  Arc  E n e rgy Re d u c ti o n .  Wh e r e  th e  h i g h e s t c o n ti n u o u s
c u r r e n t tr i p  s e tti n g fo r  wh i c h  th e  ac tu al  o ve r c u r r e n t d e vi c e

i n s ta l l e d  i n  a c i r c u i t b r e a ke r  i s  r a te d  o r  c a n  b e  a d j u s te d  i s  1 2 0 0
am p e r e s  o r  h i gh e r,  2 4 0 . 8 7 ( A) ,  ( B ) ,  an d  ( C )  s h al l  ap p l y.

( A)  D o c u m e n tati o n .  D o c u m e n tati o n  s h a l l  b e  a va i l a b l e  to  th o s e
au th o r i z e d  to  d e s i gn ,  i n s tal l ,  o p e r a te ,  o r  i n s p e c t th e  i n s ta l l a ti o n

a s  to  th e  l o c a ti o n  o f th e  c i r c u i t b r e a ke r ( s ) .  D o c u m e n ta ti o n
s h a l l  a l s o  b e  p r o vi d e d  to  d e m o n s tr a te  th a t th e  m e th o d  c h o s e n
to  r e d u c e  c l e a r i n g  ti m e  i s  s e t to  o p e r ate  at a va l u e  b e l o w th e

a va i l ab l e  ar c i n g c u r r e n t.

( B )  M e th o d  to  Re d uc e  C l e ari n g T i m e .  O n e  o f th e  fo l l o wi n g
m e a n s  s h al l  b e  p r o vi d e d  an d  s h a l l  b e  s e t to  o p e r ate  at l e s s  th a n
th e  avai l a b l e  ar c i n g  c u r r e n t:

( 1 ) Z o n e - s e l e c ti ve  i n te r l o c ki n g
( 2 ) D i ffe r e n ti a l  r e l a yi n g
( 3 ) E n e r g y- r e d u c i n g m ai n te n a n c e  s wi tc h i n g wi th  l o c a l  s ta tu s

i n d i c ato r
( 4 ) E n e r g y- r e d u c i n g ac ti ve  ar c  fash  m i ti g ati o n  s ys te m
( 5 ) An  i n s tan tan e o u s  tr i p  s e tti n g .  Te m p o r ar y a d j u s tm e n t o f

th e  i n s tan tan e o u s  tr i p  s e tti n g  to  ac h i e ve  ar c  e n e r gy r e d u c ‐
ti o n  s h al l  n o t b e  p e r m i tte d .

( 6 ) An  i n s tan tan e o u s  o ve r r i d e
( 7 ) An  ap p r o ve d  e q u i val e n t m e an s

I n fo r m ati o n a l  N o te  N o .  1 :  An  e n e r g y- r e d u c i n g  m a i n te n a n c e
s wi tc h  a l l o ws  a  wo r k e r  to  s e t a c i r c u i t b r e a ke r  tr i p  u n i t to  “ n o
i n te n ti o n a l  d e l ay”  to  r e d u c e  th e  c l e a r i n g  ti m e  wh i l e  th e  wo r k e r
i s  wo r ki n g  wi th i n  a n  arc-fash  b o u n d a r y a s  defned  i n
NFPA 70E- 2 0 2 1 ,  Standard for Electrical Safety in the Workplace,  a n d

th e n  to  s e t th e  tr i p  u n i t b a c k  to  a  n o r m a l  s e tti n g  a fte r  th e  p o te n ‐
ti al l y h a z a r d o u s  wo r k i s  c o m p l e te .

I n fo r m ati o n a l  N o te  N o .  2 :  An  e n e r g y-r e d u c i n g  a c ti ve  arc-fash
m i ti g a ti o n  s ys te m  h e l p s  i n  r e d u c i n g  ar c i n g  d u r ati o n  i n  th e  e l e c ‐

tr i c a l  d i s tr i b u ti o n  s ys te m .  N o  c h an g e  i n  th e  c i r c u i t b r e a ke r  o r
th e  s e tti n g s  o f o th e r  d e vi c e s  i s  r e q u i r e d  d u r i n g  m a i n te n a n c e
wh e n  a  wo r k e r  i s  wo r ki n g  wi th i n  a n  arc-fash  b o u n d ar y a s
defned  i n  NFPA 70E- 2 0 2 1 ,  Standard for Electrical Safety in the Work‐
place.

I n fo r m ati o n a l  N o te  N o .  3 :  An  i n s ta n ta n e o u s  tr i p  i s  a  fu n c ti o n
th a t c a u s e s  a  c i r c u i t b r e ak e r  to  tr i p  wi th  n o  i n te n ti o n a l  d e l ay
wh e n  c u r r e n ts  e x c e e d  th e  i n s ta n ta n e o u s  tr i p  s e tti n g  o r  c u r r e n t
l e ve l .  I f a r c i n g  c u r r e n ts  a r e  a b o ve  th e  i n s ta n ta n e o u s  tr i p  l e ve l ,
th e  c i r c u i t b r e a ke r  wi l l  tr i p  i n  th e  m i n i m u m  p o s s i b l e  ti m e .

I n fo r m ati o n a l  N o te  N o .  4 :  S e e  I E E E  1 5 8 4 -2 0 1 8 ,  IEEE Guide for
Performing Arc Flash Hazard Calculations,  fo r  g u i d a n c e  i n  d e te r ‐
m i n i n g  ar c i n g  c u r r e n t.

( C )  P e r fo r m an c e  Te s ti n g.  T h e  a r c  e n e r gy r e d u c ti o n  p r o te c ‐
ti o n  s ys te m  s h al l  b e  p e r fo r m an c e  te s te d  b y p r i m ar y c u r r e n t
i n j e c ti o n  te s ti n g  o r  a n o th e r  ap p r o ve d  m e th o d  wh e n  frst i n s ta l ‐
l e d  o n  s i te .  T h i s  te s ti n g s h a l l  b e  c o n d u c te d  b y a  qualifed
p e r s o n ( s )  i n  ac c o r d an c e  wi th  th e  m a n u fac tu r e r ’ s  i n s tr u c ti o n s .

A wr i tte n  r e c o r d  o f th i s  te s ti n g  s h al l  b e  m a d e  an d  s h al l  b e
ava i l ab l e  to  th e  au th o r i ty h a vi n g j u r i s d i c ti o n .

I n fo r m a ti o n a l  N o te :  S o m e  e n e r g y r e d u c ti o n  p r o te c ti o n  s ys te m s
c a n n o t b e  te s te d  u s i n g  a  te s t p r o c e s s  o f p r i m a r y c u r r e n t i n j e c ‐
ti o n  d u e  to  e i th e r  th e  p r o te c ti o n  m e th o d  b e i n g  d a m a g e d  s u c h
a s  wi th  th e  u s e  o f fu s e  te c h n o l o g y o r  b e c a u s e  c u r r e n t i s  n o t th e
p r i m ar y m e th o d  o f ar c  d e te c ti o n .

•
N 2 4 0 . 8 9  Re p l ac e m e n t Tri p  U n i ts .  Re p l ac e m e n t tr i p  u n i ts  s h a l l

b e  l i s te d  fo r  u s e  wi th  th e  c i r c u i t b r e a ke r  typ e  i n  wh i c h  i t i s
i n s ta l l e d .

I n fo r m a ti o n a l  N o te :  T h e  r e p l a c e m e n t tr i p  u n i t c a n  b e  a  l i s te d
u n i t i d e n ti c a l  to  th e  o r i g i n a l  o r  a  d i ffe r e n t tr i p  u n i t l i s te d  fo r  u s e
wi th  th e  specifc  c i r c u i t b r e a ke r.

P ar t VI I I . S u p e r vi s e d  I n d u s tri al  I n s tal l ati o n s

2 4 0 . 9 0  G e n e ral .  O ve r c u r r e n t p r o te c ti o n  i n  ar e a s  o f s u p e r vi s e d
i n d u s tr i al  i n s tal l a ti o n s  s h al l  c o m p l y wi th  al l  o f th e  o th e r  a p p l i ‐
c a b l e  p r o vi s i o n s  o f th i s  a r ti c l e ,  e x c e p t as  p r o vi d e d  i n  P ar t VI I I .
P ar t VI I I  s h al l  b e  p e r m i tte d  to  ap p l y o n l y to  th o s e  p o r ti o n s  o f
th e  e l e c tr i c a l  s ys te m  i n  th e  s u p e r vi s e d  i n d u s tr i a l  i n s ta l l a ti o n
u s e d  e x c l u s i ve l y fo r  m an u fac tu r i n g o r  p r o c e s s  c o n tr o l  a c ti vi ti e s .

2 4 0 . 9 1  P ro te c ti o n  o f C o n d u c to rs .  C o n d u c to r s  s h al l  b e  p r o te c ‐
te d  i n  ac c o r d an c e  wi th  2 4 0 . 9 1 ( A)  o r  2 4 0 . 9 1 ( B ) .

( A)  G e n e ral .  C o n d u c to r s  s h al l  b e  p r o te c te d  i n  a c c o r d a n c e
wi th  2 4 0 . 4 .

( B )  D e vi c e s  Rate d  O ve r 8 0 0  Am p e re s .  Wh e r e  th e  o ve r c u r r e n t
d e vi c e  i s  r ate d  o ve r  8 0 0  am p e r e s ,  th e  a m p ac i ty o f th e  c o n d u c ‐
to r s  i t p r o te c ts  s h al l  b e  e q u al  to  o r  g r e ate r  th an  9 5  p e r c e n t o f
th e  r ati n g  o f th e  o ve r c u r r e n t d e vi c e  i n  a c c o r d an c e  wi th  th e
fo l l o wi n g :

( 1 ) T h e  c o n d u c to r s  a r e  p r o te c te d  wi th i n  r e c o gn i z e d  ti m e  vs .
c u r r e n t l i m i ts  fo r  s h o r t-c i r c u i t c u r r e n ts

I n fo r m ati o n a l  N o te :  Tab l e  2 4 0 . 9 2 ( B )  p r o vi d e s  ti m e  vs .  s h o r t-
c i r c u i t c u r r e n t fo r m u l a s  to  d e te r m i n e  l i m i ts  fo r  c o p p e r  a n d
al u m i n u m  c o n d u c to r s .

( 2 ) Al l  e q u i p m e n t i n  wh i c h  th e  c o n d u c to r s  te r m i n ate  i s  l i s te d
a n d  m ar ke d  fo r  th e  ap p l i c a ti o n .
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ART I C L E  2 4 0  — O VE RC U RRE N T  P RO T E C T I O N2 4 0 . 9 2

7 0 –1 3 2 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

2 4 0 . 9 2  L o c ati o n  i n  C i rc u i t.  An  o ve r c u r r e n t d e vi c e  s h a l l  b e
c o n n e c te d  i n  e ac h  u n g r o u n d e d  c i r c u i t c o n d u c to r  a s  r e q u i r e d
i n  2 4 0 . 9 2 ( A)  th r o u g h  ( E ) .

( A)  Fe e d e r an d  B ran c h - C i rc u i t C o n d uc to rs .  F e e d e r  an d
b r a n c h -c i r c u i t c o n d u c to r s  s h al l  b e  p r o te c te d  a t th e  p o i n t th e
c o n d u c to r s  r e c e i ve  th e i r  s u p p l y a s  p e r m i tte d  i n  2 4 0 . 2 1  o r  a s

o th e r wi s e  p e r m i tte d  i n  2 4 0 . 9 2 ( B ) ,  ( C ) ,  ( D ) ,  o r  ( E ) .

( B )  Fe e d e r Tap s .  F o r  fe e d e r  tap s  specifed  i n  2 4 0 . 2 1 ( B ) ( 2 ) ,
( B ) ( 3 ) ,  an d  ( B ) ( 4 ) ,  th e  tap  c o n d u c to r s  s h a l l  b e  p e r m i tte d  to  b e

s i z e d  i n  ac c o r d an c e  wi th  Tab l e  2 4 0 . 9 2 ( B ) .

( C )  Tran s fo r m e r S e c o n d ar y C o n d u c to rs  o f S e p arate l y D e ri ve d
S ys te m s .  C o n d u c to r s  s h al l  b e  p e r m i tte d  to  b e  c o n n e c te d  to  a
tr an s fo r m e r  s e c o n d a r y o f a s e p a r ate l y d e r i ve d  s ys te m ,  wi th o u t
o ve r c u r r e n t p r o te c ti o n  a t th e  c o n n e c ti o n ,  wh e r e  th e  c o n d i ti o n s
o f 2 4 0 . 9 2 ( C ) ( 1 ) ,  ( C ) ( 2 ) ,  a n d  ( C ) ( 3 )  ar e  m e t.

( 1 )  S h o r t- C i rc u i t an d  G ro u n d - Faul t P ro te c ti o n .  T h e  c o n d u c ‐
to r s  s h a l l  b e  p r o te c te d  fr o m  s h o r t-c i r c u i t a n d  gr o u n d -fau l t
c o n d i ti o n s  b y c o m p l yi n g wi th  o n e  o f th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) T h e  l e n g th  o f th e  s e c o n d ar y c o n d u c to r s  d o e s  n o t e x c e e d
3 0  m  ( 1 0 0  ft) ,  an d  th e  tr a n s fo r m e r  p r i m a r y o ve r c u r r e n t

d e vi c e  h as  a r ati n g  o r  s e tti n g th at d o e s  n o t e x c e e d
1 5 0  p e r c e n t o f th e  val u e  d e te r m i n e d  b y m u l ti p l yi n g th e
s e c o n d a r y c o n d u c to r  a m p ac i ty b y th e  s e c o n d a r y-to -

p r i m ar y tr an s fo r m e r  vo l tag e  r a ti o .

Tab l e  2 4 0 . 9 2 ( B )  Tap  C o n d u c to r S h o r t- C i rc u i t C ur re n t Rati n gs

Tap  c o n d u c to r s  a r e  c o n s i d e r e d  to  b e  p r o te c te d  u n d e r  s h o r t- c i r c u i t 
c o n d i ti o n s  wh e n  th e i r  s h o r t-c i r c u i t te m p e r a tu r e  l i m i t i s  n o t 
e x c e e d e d .  C o n d u c to r  h e ati n g  u n d e r  s h o r t-c i r c u i t c o n d i ti o n s  i s  
d e te r m i n e d  b y ( 1 )  o r  ( 2 ) :

( 1 )  Short-Circuit Formula for Copper Conductors
( I2 / A2 ) t =  0 . 0 2 9 7  l o g 1 0  [ ( T2  +  2 3 4 ) / ( T1  +  2 3 4 ) ]

( 2 )  Short-Circuit Formula for Aluminum Conductors
( I2 / A2 ) t =  0 . 0 1 2 5  l o g 1 0  [ ( T2  +  2 2 8 ) / ( T1  +  2 2 8 ) ]

wh e r e :
I =  s h o r t-c i r c u i t c u r r e n t i n  a m p e r e s

A =  c o n d u c to r  a r e a  i n  c i r c u l a r  m i l s
t =  ti m e  o f s h o r t c i r c u i t i n  s e c o n d s  ( fo r  ti m e s  l e s s  th an  o r  e q u al  to  

1 0  s e c o n d s )
T1  =  i n i ti a l  c o n d u c to r  te m p e r a tu r e  i n  d e g r e e s  C e l s i u s

T2  =  fnal  c o n d u c to r  te m p e r a tu r e  i n  d e g r e e s  C e l s i u s
C o p p e r  c o n d u c to r  wi th  p a p e r,  r u b b e r,  va r n i s h e d  c l o th  i n s u l a ti o n ,  

T2  =  2 0 0
C o p p e r  c o n d u c to r  wi th  th e r m o p l a s ti c  i n s u l a ti o n ,  T2  =  1 5 0

C o p p e r  c o n d u c to r  wi th  c r o s s - l i n k e d  p o l ye th yl e n e  i n s u l a ti o n ,
T2  =  2 5 0

C o p p e r  c o n d u c to r  wi th  e th yl e n e  p r o p yl e n e  r u b b e r  i n s u l a ti o n ,
T2  =  2 5 0

Al u m i n u m  c o n d u c to r  wi th  p a p e r,  r u b b e r,  va r n i s h e d  c l o th  
i n s u l a ti o n ,  T2  =  2 0 0

Al u m i n u m  c o n d u c to r  wi th  th e r m o p l as ti c  i n s u l a ti o n ,  T2  =  1 5 0
Al u m i n u m  c o n d u c to r  wi th  c r o s s - l i n k e d  p o l ye th yl e n e  i n s u l a ti o n ,

T2  =  2 5 0
Al u m i n u m  c o n d u c to r  wi th  e th yl e n e  p r o p yl e n e  r u b b e r  i n s u l a ti o n ,  

T2  =  2 5 0

( 2 ) T h e  c o n d u c to r s  a r e  p r o te c te d  b y a d i ffe r e n ti al  r e l ay wi th
a tr i p  s e tti n g  e q u al  to  o r  l e s s  th an  th e  c o n d u c to r  am p a c ‐
i ty.

I n fo r m a ti o n a l  N o te :  A d i ffe r e n ti a l  r e l a y i s  c o n n e c te d  to  b e  s e n s i ‐
ti ve  o n l y to  s h o r t-c i r c u i t o r  fa u l t c u r r e n ts  wi th i n  th e  p r o te c te d
z o n e  an d  i s  n o r m a l l y s e t m u c h  l o we r  th an  th e  c o n d u c to r  a m p ac ‐
i ty.  T h e  d i ffe r e n ti a l  r e l a y i s  c o n n e c te d  to  tr i p  p r o te c ti ve  d e vi c e s

th at d e - e n e r g i z e  th e  p r o te c te d  c o n d u c to r s  i f a  s h o r t- c i r c u i t
c o n d i ti o n  o c c u r s .

( 3 ) T h e  c o n d u c to r s  s h al l  b e  c o n s i d e r e d  to  b e  p r o te c te d  i f
c a l c u l ati o n s ,  m a d e  u n d e r  e n g i n e e r i n g s u p e r vi s i o n ,  d e te r ‐

m i n e  th at th e  s ys te m  o ve r c u r r e n t d e vi c e s  wi l l  p r o te c t th e
c o n d u c to r s  wi th i n  r e c o g n i z e d  ti m e  vs .  c u r r e n t l i m i ts  fo r
al l  s h o r t-c i r c u i t a n d  gr o u n d -fau l t c o n d i ti o n s .

( 2 )  O ve rl o ad  P ro te c ti o n .  T h e  c o n d u c to r s  s h a l l  b e  p r o te c te d
ag ai n s t o ve r l o ad  c o n d i ti o n s  b y c o m p l yi n g  wi th  o n e  o f th e

fo l l o wi n g :

( 1 ) T h e  c o n d u c to r s  te r m i n a te  i n  a  s i n g l e  o ve r c u r r e n t d e vi c e
th a t wi l l  l i m i t th e  l o a d  to  th e  c o n d u c to r  am p a c i ty.

( 2 ) T h e  s u m  o f th e  o ve r c u r r e n t d e vi c e s  a t th e  c o n d u c to r
te r m i n a ti o n  l i m i ts  th e  l o a d  to  th e  c o n d u c to r  am p a c i ty.
T h e  o ve r c u r r e n t d e vi c e s  s h al l  c o n s i s t o f n o t m o r e  th an  s i x

c i r c u i t b r e ake r s  o r  s e ts  o f fu s e s  m o u n te d  i n  a s i n g l e  e n c l o ‐
s u r e ,  i n  a gr o u p  o f s e p ar ate  e n c l o s u r e s ,  o r  i n  o r  o n  a

s wi tc h b o ar d  o r  s wi tc h g e ar.  T h e r e  s h a l l  b e  n o  m o r e  th a n
s i x  o ve r c u r r e n t d e vi c e s  g r o u p e d  i n  an y o n e  l o c ati o n .

( 3 ) O ve r c u r r e n t r e l a yi n g i s  c o n n e c te d  [ wi th  a  c u r r e n t tr a n s ‐
fo r m e r ( s ) ,  i f n e e d e d ]  to  s e n s e  a l l  o f th e  s e c o n d ar y
c o n d u c to r  c u r r e n t an d  l i m i t th e  l o ad  to  th e  c o n d u c to r

am p a c i ty b y o p e n i n g u p s tr e a m  o r  d o wn s tr e am  d e vi c e s .
( 4 ) C o n d u c to r s  s h a l l  b e  c o n s i d e r e d  to  b e  p r o te c te d  i f c al c u l a‐

ti o n s ,  m ad e  u n d e r  e n gi n e e r i n g  s u p e r vi s i o n ,  d e te r m i n e
th a t th e  s ys te m  o ve r c u r r e n t d e vi c e s  wi l l  p r o te c t th e

c o n d u c to r s  fr o m  o ve r l o a d  c o n d i ti o n s .

( 3 )  P h ys i c al  P ro te c ti o n .  T h e  s e c o n d ar y c o n d u c to r s  ar e  p r o te c ‐
te d  fr o m  p h ys i c al  d a m ag e  b y b e i n g  e n c l o s e d  i n  an  ap p r o ve d
r ac e way o r  b y o th e r  ap p r o ve d  m e a n s .

( D )  O u ts i d e  Fe e d e r Tap s .  O u ts i d e  c o n d u c to r s  s h al l  b e  p e r m i t‐
te d  to  b e  tap p e d  to  a  fe e d e r  o r  to  b e  c o n n e c te d  at a  tr an s ‐

fo r m e r  s e c o n d a r y,  wi th o u t o ve r c u r r e n t p r o te c ti o n  a t th e  ta p  o r
c o n n e c ti o n ,  wh e r e  a l l  th e  fo l l o wi n g  c o n d i ti o n s  ar e  m e t:

( 1 ) T h e  c o n d u c to r s  a r e  p r o te c te d  fr o m  p h ys i c a l  d am ag e  i n
an  ap p r o ve d  m a n n e r.

( 2 ) T h e  s u m  o f th e  o ve r c u r r e n t d e vi c e s  a t th e  c o n d u c to r
te r m i n a ti o n  l i m i ts  th e  l o a d  to  th e  c o n d u c to r  am p a c i ty.

T h e  o ve r c u r r e n t d e vi c e s  s h al l  c o n s i s t o f n o t m o r e  th a n  s i x
c i r c u i t b r e ake r s  o r  s e ts  o f fu s e s  m o u n te d  i n  a  s i n g l e  e n c l o ‐

s u r e ,  i n  a  gr o u p  o f s e p ar ate  e n c l o s u r e s ,  o r  i n  o r  o n  a
s wi tc h b o ar d  o r  s wi tc h g e ar.  T h e r e  s h a l l  b e  n o  m o r e  th a n

s i x  o ve r c u r r e n t d e vi c e s  gr o u p e d  i n  a n y o n e  l o c ati o n .
( 3 ) T h e  ta p  c o n d u c to r s  ar e  i n s tal l e d  o u td o o r s  o f a b u i l d i n g

o r  s tr u c tu r e  e x c e p t at th e  p o i n t o f l o a d  te r m i n ati o n .
( 4 ) T h e  o ve r c u r r e n t d e vi c e  fo r  th e  c o n d u c to r s  i s  a n  i n te g r al

p ar t o f a  d i s c o n n e c ti n g m e a n s  o r  i s  l o c a te d  i m m e d i ate l y
ad j a c e n t th e r e to .

( 5 ) T h e  d i s c o n n e c ti n g  m e an s  fo r  th e  c o n d u c to r s  ar e  i n s tal l e d
at a r e a d i l y ac c e s s i b l e  l o c a ti o n  c o m p l yi n g  wi th  o n e  o f th e

fo l l o wi n g :

a . O u ts i d e  o f a b u i l d i n g o r  s tr u c tu r e
b . I n s i d e ,  n e ar e s t th e  p o i n t o f e n tr an c e  o f th e  c o n d u c ‐

to r s
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ART I C L E  2 4 2  — O VE RVO LTAGE  P RO T E C T I O N 2 4 2 . 2 2

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 3 3

c . Wh e r e  i n s ta l l e d  i n  ac c o r d an c e  wi th  2 3 0 . 6 ,  n e a r e s t th e
p o i n t o f e n tr a n c e  o f th e  c o n d u c to r s

( E )  P ro te c ti o n  b y P ri m ar y O ve rc u r re n t D e vi c e .  C o n d u c to r s
s u p p l i e d  b y th e  s e c o n d ar y s i d e  o f a tr an s fo r m e r  s h al l  b e  p e r m i t‐
te d  to  b e  p r o te c te d  b y o ve r c u r r e n t p r o te c ti o n  p r o vi d e d  o n  th e

p r i m a r y ( s u p p l y)  s i d e  o f th e  tr a n s fo r m e r,  p r o vi d e d  th e  p r i m ar y
d e vi c e  ti m e –c u r r e n t p r o te c ti o n  c h ar a c te r i s ti c ,  m u l ti p l i e d  b y th e

m a x i m u m  e ffe c ti ve  p r i m ar y-to -s e c o n d a r y tr an s fo r m e r  vo l ta ge
r ati o ,  e ffe c ti ve l y p r o te c ts  th e  s e c o n d ar y c o n d u c to r s .

•

ART I C L E  2 4 2
O ve r vo l tage  P ro te c ti o n

P ar t I . G e n e ral

Δ 2 4 2 . 1  S c o p e .  T h i s  a r ti c l e  p r o vi d e s  th e  g e n e r al  r e q u i r e m e n ts ,
i n s ta l l a ti o n  r e q u i r e m e n ts ,  an d  c o n n e c ti o n  r e q u i r e m e n ts  fo r

o ve r vo l tag e  p r o te c ti o n  an d  o ve r vo l tag e  p r o te c ti ve  d e vi c e s .
P ar t I I  c o ve r s  s u r g e -p r o te c ti ve  d e vi c e s  ( S P D s )  p e r m an e n tl y

i n s ta l l e d  o n  p r e m i s e s  wi r i n g  s ys te m s  o f n o t m o r e  th an
1 0 0 0  vo l ts ,  n o m i n al ,  wh i l e  P a r t I I I  c o ve r s  s u r ge  ar r e s te r s  p e r m a‐
n e n tl y i n s tal l e d  o n  p r e m i s e s  wi r i n g  s ys te m s  o ve r  1 0 0 0  vo l ts ,

n o m i n a l .

N 2 4 2 . 2  Re c o n d i ti o n e d  E q u i p m e n t.  S P D s  an d  s u r g e  ar r e s te r s
s h a l l  n o t b e  r e c o n d i ti o n e d .

2 4 2 . 3  O th e r Ar ti c l e s .  E q u i p m e n t s h a l l  b e  p r o te c te d  a ga i n s t
o ve r vo l tag e  i n  a c c o r d a n c e  wi th  th e  ar ti c l e  i n  th i s  Code th at
c o ve r s  th e  typ e  o f e q u i p m e n t o r  l o c ati o n  specifed  i n  Tab l e

2 4 2 . 3 .

Δ P ar t I I . S urge - P ro te c ti ve  D e vi c e s  ( S P D s ) ,  1 0 0 0  Vo l ts  o r L e s s

2 4 2 . 6  L i s ti n g.  An  S P D  s h al l  b e  a l i s te d  d e vi c e .

Δ Tab l e  2 4 2 . 3  O th e r Ar ti c l e s

E q ui p m e n t Ar ti c l e

C l a s s  I  l o c a ti o n s 5 0 1
C l a s s  I I  l o c ati o n s 5 0 2
C o m m u n i ty a n te n n a  te l e vi s i o n  a n d  r a d i o  

d i s tr i b u ti o n  s ys te m s
8 2 0

C r i ti c a l  o p e r a ti o n s  p o we r  s ys te m s 7 0 8
E l e va to r s ,  d u m b wai te r s ,  e s c a l a to r s ,  m o vi n g  

wa l ks ,  p l atfo r m  l i fts ,  a n d  s ta i r wa y c h ai r l i fts
6 2 0

E m e r g e n c y s ys te m s 7 0 0
E q u i p m e n t o ve r  1 0 0 0  vo l ts ,  n o m i n al 4 9 5
F i r e  p u m p s 6 9 5

I n d u s tr i a l  m a c h i n e r y 6 7 0
I n fo r m ati o n  te c h n o l o g y e q u i p m e n t 6 4 5
M o d u l a r  d ata c e n te r s 6 4 6

O u td o o r  o ve rh e a d  c o n d u c to r s  o ve r  1 0 0 0  vo l ts 3 9 5
Ra d i o  a n d  te l e vi s i o n  e q u i p m e n t 8 1 0

Re c e p ta c l e s ,  c o r d  c o n n e c to r s ,  a n d  
a tta c h m e n t p l u g s  ( c a p s )

4 0 6

Wi n d  e l e c tr i c  s ys te m s 6 9 4

2 4 2 . 8  S h o r t- C i rc u i t C u r re n t Rati n g.  T h e  S P D  s h al l  b e  m a r ke d
wi th  a s h o r t-c i r c u i t c u r r e n t r a ti n g an d  s h a l l  n o t b e  i n s tal l e d  at a
p o i n t o n  th e  s ys te m  wh e r e  th e  avai l a b l e  fau l t c u r r e n t i s  i n
e x c e s s  o f th at r a ti n g.  T h i s  m ar ki n g  r e q u i r e m e n t s h al l  n o t a p p l y
to  r e c e p ta c l e s .

N 2 4 2 . 9  I n d i c ati n g.  An  S P D  s h a l l  p r o vi d e  i n d i c ati o n  th a t i t i s
fu n c ti o n i n g p r o p e r l y.

2 4 2 . 1 2  U s e s  N o t P e r m i tte d .  An  S P D  d e vi c e  s h a l l  n o t b e
i n s ta l l e d  i n  th e  fo l l o wi n g:

( 1 ) C i r c u i ts  o ve r  1 0 0 0  vo l ts
( 2 ) O n  u n g r o u n d e d  s ys te m s ,  i m p e d an c e  g r o u n d e d  s ys te m s ,

o r  c o r n e r  gr o u n d e d  d e l ta s ys te m s  u n l e s s  l i s te d  specifcally
fo r  u s e  o n  th e s e  s ys te m s

( 3 ) Wh e r e  th e  r ati n g  o f th e  S P D  i s  l e s s  th an  th e  m a x i m u m
c o n ti n u o u s  p h as e -to -gr o u n d  vo l ta ge  a t th e  p o we r
fr e q u e n c y a va i l ab l e  at th e  p o i n t o f a p p l i c a ti o n

2 4 2 . 1 3  Typ e  1  S P D s .  Typ e  1  S P D s  s h a l l  b e  i n s tal l e d  i n  ac c o r d ‐
an c e  wi th  2 4 2 . 1 3 ( A)  a n d  ( B ) .

( A)  I n s tal l ati o n .  Typ e  1  S P D s  s h a l l  b e  p e r m i tte d  to  b e  c o n n e c ‐
te d  i n  ac c o r d an c e  wi th  o n e  o f th e  fo l l o wi n g:

( 1 ) To  th e  s u p p l y s i d e  o f th e  s e r vi c e  d i s c o n n e c t as  p e r m i tte d
i n  2 3 0 . 8 2 ( 4 )

( 2 ) As  specifed  i n  2 4 2 . 1 4

( B )  At th e  S e r vi c e .  Wh e n  i n s tal l e d  a t s e r vi c e s ,  Typ e  1  S P D s
s h a l l  b e  c o n n e c te d  to  o n e  o f th e  fo l l o wi n g :

( 1 ) Gr o u n d e d  s e r vi c e  c o n d u c to r
( 2 ) Gr o u n d i n g e l e c tr o d e  c o n d u c to r
( 3 ) Gr o u n d i n g e l e c tr o d e  fo r  th e  s e r vi c e
( 4 ) E q u i p m e n t g r o u n d i n g  te r m i n a l  i n  th e  s e r vi c e  e q u i p m e n t

2 4 2 . 1 4  Typ e  2  S P D s .  Typ e  2  S P D s  s h a l l  b e  i n s ta l l e d  i n  a c c o r d ‐
an c e  wi th  2 4 2 . 1 4 ( A)  th r o u g h  ( C ) .

( A)  S e r vi c e - S u p p l i e d  B u i l d i n g o r S tr uc tu re .  Typ e  2  S P D s  s h a l l
b e  c o n n e c te d  an ywh e r e  o n  th e  l o a d  s i d e  o f a s e r vi c e  d i s c o n n e c t
o ve r c u r r e n t d e vi c e  r e q u i r e d  i n  2 3 0 . 9 1  u n l e s s  i n s tal l e d  i n
ac c o r d an c e  wi th  2 3 0 . 8 2 ( 8 ) .

( B )  Fe e d e r- S up p l i e d  B ui l d i n g o r S tr u c ture .  Typ e  2  S P D s  s h a l l
b e  c o n n e c te d  a t th e  b u i l d i n g  o r  s tr u c tu r e  an ywh e r e  o n  th e  l o ad
s i d e  o f th e  frst o ve r c u r r e n t d e vi c e  at th e  b u i l d i n g o r  s tr u c tu r e .

( C )  S e p arate l y D e ri ve d  S ys te m .  T h e  S P D  s h a l l  b e  c o n n e c te d
o n  th e  l o ad  s i d e  o f th e  frst o ve r c u r r e n t d e vi c e  i n  a  s e p a r ate l y
d e r i ve d  s ys te m .

2 4 2 . 1 6  Typ e  3  S P D s .  Typ e  3  S P D s  s h a l l  b e  p e r m i tte d  to  b e
i n s ta l l e d  o n  th e  l o a d  s i d e  o f b r a n c h -c i r c u i t o ve r c u r r e n t p r o te c ‐
ti o n  u p  to  th e  e q u i p m e n t s e r ve d .  I f i n c l u d e d  i n  th e  m an u fa c ‐
tu r e r ’ s  i n s tr u c ti o n s ,  th e  Typ e  3  S P D  c o n n e c ti o n  s h al l  b e  a
m i n i m u m  1 0  m  ( 3 0  ft)  o f c o n d u c to r  d i s tan c e  fr o m  th e  s e r vi c e
o r  s e p a r ate l y d e r i ve d  s ys te m  d i s c o n n e c t.

2 4 2 . 1 8  Typ e  4  an d  O th e r C o m p o n e n t Typ e  S P D s .  Typ e  4
c o m p o n e n t a s s e m b l i e s  a n d  o th e r  c o m p o n e n t typ e  S P D s  s h a l l
o n l y b e  i n s tal l e d  b y th e  e q u i p m e n t m an u fac tu r e r.

2 4 2 . 2 0  N u m b e r Re q u i re d .  Wh e r e  u s e d  at a p o i n t o n  a c i r c u i t,
th e  S P D  s h al l  b e  c o n n e c te d  to  e ac h  u n g r o u n d e d  c o n d u c to r.

2 4 2 . 2 2  L o c ati o n .  S P D s  s h al l  b e  p e r m i tte d  to  b e  l o c a te d
i n d o o r s  o r  o u td o o r s  a n d  s h a l l  b e  m a d e  i n ac c e s s i b l e  to  u n q u al i ‐
fed  p e r s o n s  u n l e s s  l i s te d  fo r  i n s tal l a ti o n  i n  a c c e s s i b l e  l o c a ti o n s .
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ART I C L E  2 4 2  — O VE RVO LTAGE  P RO T E C T I O N2 4 2 . 2 4

7 0 –1 3 4 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

2 4 2 . 2 4  Ro u ti n g o f C o n d u c to rs .  T h e  c o n d u c to r s  u s e d  to
c o n n e c t th e  S P D  to  th e  l i n e  o r  b u s  a n d  to  g r o u n d  s h al l  n o t b e
an y l o n g e r  th a n  n e c e s s ar y a n d  s h al l  avo i d  u n n e c e s s ar y b e n d s .

•
2 4 2 . 2 8  C o n d u c to r S i z e .  S P D  l i n e  c o n d u c to r s  an d  c o n d u c to r s
to  gr o u n d  s h a l l  n o t b e  s m a l l e r  th an  1 4  AWG c o p p e r  o r  1 2  AWG
al u m i n u m .

2 4 2 . 3 0  C o n n e c ti o n  B e twe e n  C o n d u c to rs .  An  S P D  s h al l  b e
p e r m i tte d  to  b e  c o n n e c te d  b e twe e n  a n y two  c o n d u c to r s  —
u n gr o u n d e d  c o n d u c to r ( s ) ,  gr o u n d e d  c o n d u c to r,  e q u i p m e n t
gr o u n d i n g  c o n d u c to r,  o r  gr o u n d i n g  e l e c tr o d e  c o n d u c to r.  T h e
gr o u n d e d  c o n d u c to r  an d  th e  e q u i p m e n t g r o u n d i n g  c o n d u c to r
s h a l l  b e  i n te r c o n n e c te d  o n l y b y th e  n o r m al  o p e r ati o n  o f th e
S P D  d u r i n g a  s u r ge .

2 4 2 . 3 2  G ro u n d i n g E l e c tro d e  C o n d u c to r C o n n e c ti o n s  an d
E n c l o s u re s .  E x c e p t as  i n d i c ate d  i n  th i s  ar ti c l e ,  S P D  g r o u n d i n g
c o n n e c ti o n s  s h al l  b e  m a d e  a s  specifed  i n  Ar ti c l e  2 5 0 ,  P ar t I I I .

Gr o u n d i n g e l e c tr o d e  c o n d u c to r s  i n s tal l e d  i n  m e tal  e n c l o s u r e s
s h a l l  c o m p l y wi th  2 5 0 . 6 4 ( E ) .

P ar t I I I . S u rge  Ar re s te rs ,  O ve r 1 0 0 0  Vo l ts

2 4 2 . 4 0  U s e s  N o t P e r m i tte d .  A s u r g e  a r r e s te r  s h a l l  n o t b e
i n s ta l l e d  wh e r e  th e  r ati n g  o f th e  s u r ge  ar r e s te r  i s  l e s s  th a n  th e
m a x i m u m  c o n ti n u o u s  p h as e -to -gr o u n d  vo l ta ge  at th e  p o we r
fr e q u e n c y a va i l ab l e  at th e  p o i n t o f a p p l i c a ti o n .

2 4 2 . 4 2  S u rge  Ar re s te r Rati n g.  T h e  d u ty c yc l e  r ati n g  o f a  s u r ge
ar r e s te r  s h al l  b e  n o t l e s s  th an  1 2 5  p e r c e n t o f th e  m ax i m u m
c o n ti n u o u s  o p e r a ti n g vo l ta ge  avai l ab l e  at th e  p o i n t o f a p p l i c a‐
ti o n .

F o r  s o l i d l y gr o u n d e d  s ys te m s ,  th e  m ax i m u m  c o n ti n u o u s
o p e r ati n g  vo l tag e  s h a l l  b e  th e  p h as e -to -gr o u n d  vo l tag e  o f th e
s ys te m .

F o r  i m p e d a n c e  o r  u n gr o u n d e d  s ys te m s ,  th e  m ax i m u m
c o n ti n u o u s  o p e r a ti n g vo l ta ge  s h al l  b e  th e  p h as e -to - p h as e  vo l t‐
ag e  o f th e  s ys te m .

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  I E E E  C 6 2 . 1 1 - 2 0 2 0 ,  Standard for
Metal-Oxide Surge Arresters for Alternating-Current Power Circuits (> 1
kV),  a n d  I E E E  C 6 2 . 2 2 - 2 0 0 9 ,  Guide for the Application of Metal-Oxide

Surge Arresters for Alternating-Current Systems,  fo r  fu r th e r  i n fo r m a ‐
ti o n  o n  s u r g e  a r r e s te r s .

I n fo r m a ti o n a l  N o te  N o .  2 :  T h e  s e l e c ti o n  o f a  p r o p e r l y r ate d
m e ta l  o x i d e  a r r e s te r  i s  b a s e d  o n  c o n s i d e r a ti o n s  o f m ax i m u m
c o n ti n u o u s  o p e r a ti n g  vo l tag e  a n d  th e  m a g n i tu d e  a n d  d u r a ti o n
o f o ve r vo l ta g e s  a t th e  ar r e s te r  l o c a ti o n  as  a ffe c te d  b y p h a s e -to -
g r o u n d  fa u l ts ,  s ys te m  g r o u n d i n g  te c h n i q u e s ,  s wi tc h i n g  s u r g e s ,

a n d  o th e r  c a u s e s .  S e e  th e  m a n u fa c tu r e r ’ s  ap p l i c a ti o n  r u l e s  fo r
s e l e c ti o n  o f th e  specifc  a r r e s te r  to  b e  u s e d  a t a  p ar ti c u l ar  l o c a ‐
ti o n .

•
2 4 2 . 4 4  N u m b e r Re q u i re d .  Wh e r e  u s e d  at a p o i n t o n  a c i r c u i t,
a s u r ge  ar r e s te r  s h a l l  b e  c o n n e c te d  to  e ac h  u n gr o u n d e d
c o n d u c to r.  A s i n g l e  i n s ta l l ati o n  o f s u c h  s u r g e  ar r e s te r s  s h a l l  b e
p e r m i tte d  to  p r o te c t a  n u m b e r  o f i n te r c o n n e c te d  c i r c u i ts  i f n o
c i r c u i t i s  e x p o s e d  to  s u r ge s  wh i l e  d i s c o n n e c te d  fr o m  th e  s u r ge
ar r e s te r s .

2 4 2 . 4 6  L o c ati o n .  S u r ge  a r r e s te r s  s h al l  b e  p e r m i tte d  to  b e  l o c a‐
te d  i n d o o r s  o r  o u td o o r s .  S u r ge  a r r e s te r s  s h a l l  b e  m ad e  i n ac c e s ‐
s i b l e  to  unqualifed  p e r s o n s  u n l e s s  l i s te d  fo r  i n s tal l ati o n  i n
ac c e s s i b l e  l o c ati o n s .

2 4 2 . 4 8  Ro u ti n g o f S urge  Ar re s te r E q u i p m e n t G ro u n d i n g
C o n d uc to rs .  T h e  c o n d u c to r  u s e d  to  c o n n e c t th e  s u r ge  ar r e s te r

to  l i n e ,  b u s ,  o r  e q u i p m e n t a n d  to  a n  e q u i p m e n t g r o u n d i n g
c o n d u c to r  o r  g r o u n d i n g  e l e c tr o d e  c o n n e c ti o n  p o i n t as  p r o vi ‐
d e d  i n  2 4 2 . 5 0  s h a l l  n o t b e  an y l o n g e r  th a n  n e c e s s ar y an d  s h a l l

a vo i d  u n n e c e s s ar y b e n d s .

2 4 2 . 5 0  C o n n e c ti o n .  T h e  a r r e s te r  s h al l  b e  c o n n e c te d  to  o n e  o f
th e  fo l l o wi n g:

( 1 ) Gr o u n d e d  s e r vi c e  c o n d u c to r
( 2 ) Gr o u n d i n g e l e c tr o d e  c o n d u c to r
( 3 ) Gr o u n d i n g e l e c tr o d e  fo r  th e  s e r vi c e
( 4 ) E q u i p m e n t g r o u n d i n g  te r m i n a l  i n  th e  s e r vi c e  e q u i p m e n t

2 4 2 . 5 2  S u rge - Ar re s te r C o n d uc to rs .  T h e  c o n d u c to r  b e twe e n
th e  s u r g e  a r r e s te r  an d  th e  l i n e ,  an d  th e  s u r ge  ar r e s te r  a n d  th e

g r o u n d i n g  c o n n e c ti o n ,  s h al l  n o t b e  s m al l e r  th an  6  AWG
c o p p e r  o r  a l u m i n u m .

2 4 2 . 5 4  I n te rc o n n e c ti o n s .  T h e  s u r g e  ar r e s te r  p r o te c ti n g a
tr a n s fo r m e r  th at s u p p l i e s  a s e c o n d ar y d i s tr i b u ti o n  s ys te m  s h a l l

b e  i n te r c o n n e c te d  a s  specifed  i n  2 4 2 . 5 4 ( A) ,  ( B ) ,  o r  ( C ) .

( A)  M e tal  I n te rc o n n e c ti o n s .  A m e tal  i n te r c o n n e c ti o n  s h al l  b e
m a d e  to  th e  s e c o n d a r y gr o u n d e d  c i r c u i t c o n d u c to r  o r  th e
s e c o n d a r y c i r c u i t g r o u n d i n g  e l e c tr o d e  c o n d u c to r,  i f,  i n  ad d i ‐

ti o n  to  th e  d i r e c t g r o u n d i n g c o n n e c ti o n  a t th e  s u r g e  ar r e s te r,
th e  c o n n e c ti o n  c o m p l i e s  wi th  2 4 2 . 5 4 ( A) ( 1 )  o r  ( A) ( 2 ) .

( 1 )  Ad d i ti o n al  G ro un d i n g C o n n e c ti o n .  T h e  g r o u n d e d  c o n d u c ‐
to r  o f th e  s e c o n d ar y h as  a  gr o u n d i n g  c o n n e c ti o n  e l s e wh e r e  to

a  c o n ti n u o u s  m e tal  u n d e r g r o u n d  wa te r  p i p i n g s ys te m .  I n  u r b a n
wate r-p i p e  ar e a s  wh e r e  th e r e  a r e  a t l e as t fo u r  wa te r-p i p e

c o n n e c ti o n s  o n  th e  n e u tr al  c o n d u c to r  an d  n o t fe we r  th a n  fo u r
s u c h  c o n n e c ti o n s  i n  e ac h  m i l e  o f n e u tr al  c o n d u c to r,  th e  m e tal

i n te r c o n n e c ti o n  s h a l l  b e  p e r m i tte d  to  b e  m a d e  to  th e  s e c o n ‐
d ar y n e u tr al  c o n d u c to r  wi th  o m i s s i o n  o f th e  d i r e c t g r o u n d i n g
c o n n e c ti o n  at th e  s u r g e  a r r e s te r.

( 2 )  M u l ti gro un d e d  N e u tral  S ys te m  C o n n e c ti o n .  T h e  g r o u n d e d
c o n d u c to r  o f th e  s e c o n d ar y s ys te m  i s  p ar t o f a  m u l ti g r o u n d e d

n e u tr a l  s ys te m  o r  s ta ti c  wi r e  o f wh i c h  th e  p r i m ar y n e u tr al
c o n d u c to r  o r  s ta ti c  wi r e  h as  at l e a s t fo u r  gr o u n d i n g  c o n n e c ‐
ti o n s  i n  e a c h  1 . 6  km  ( 1  m i l e )  o f l i n e  i n  ad d i ti o n  to  a g r o u n d i n g

c o n n e c ti o n  a t e a c h  s e r vi c e .

( B )  T h ro u gh  S p ark G ap  o r D e vi c e .  Wh e r e  th e  s u r g e  ar r e s te r
gr o u n d i n g  e l e c tr o d e  c o n d u c to r  i s  n o t c o n n e c te d  as  i n
2 4 2 . 5 4 ( A) ,  o r  wh e r e  th e  s e c o n d a r y i s  n o t g r o u n d e d  as  i n

2 4 2 . 5 4 ( A)  b u t i s  o th e r wi s e  g r o u n d e d  as  i n  2 5 0 . 5 2 ,  an  i n te r c o n ‐
n e c ti o n  s h al l  b e  m a d e  th r o u g h  a  s p ar k ga p  o r  l i s te d  d e vi c e  a s
r e q u i r e d  b y 2 4 2 . 5 4 ( B ) ( 1 )  o r  ( B ) ( 2 ) .

( 1 )  U n gro u n d e d  o r U n i gro u n d e d  P ri m ar y S ys te m .  F o r
u n gr o u n d e d  o r  u n i g r o u n d e d  p r i m ar y s ys te m s ,  th e  s p a r k ga p  o r

a l i s te d  d e vi c e  s h al l  h ave  a  6 0 -H z  b r e a kd o wn  vo l tag e  o f at l e as t
twi c e  th e  p r i m ar y c i r c u i t vo l tag e  b u t n o t n e c e s s a r i l y m o r e  th a n

1 0  kV,  an d  th e r e  s h al l  b e  a t l e as t o n e  o th e r  g r o u n d  o n  th e
gr o u n d e d  c o n d u c to r  o f th e  s e c o n d a r y th a t i s  n o t l e s s  th a n
6 . 0  m  ( 2 0  ft)  d i s tan t fr o m  th e  s u r ge -a r r e s te r  gr o u n d i n g  e l e c ‐

tr o d e .

( 2 )  M u l ti gro un d e d  N e u tral  P ri m ar y S ys te m .  F o r  m u l ti g r o u n ‐
d e d  n e u tr a l  p r i m a r y s ys te m s ,  th e  s p a r k g ap  o r  l i s te d  d e vi c e  s h a l l
h ave  a  6 0 -H z  b r e akd o wn  o f n o t m o r e  th an  3  kV,  an d  th e r e  s h a l l
b e  a t l e a s t o n e  o th e r  gr o u n d  o n  th e  gr o u n d e d  c o n d u c to r  o f th e
s e c o n d a r y th a t i s  n o t l e s s  th a n  6 . 0  m  ( 2 0  ft)  d i s tan t fr o m  th e

s u r ge -a r r e s te r  g r o u n d i n g e l e c tr o d e .
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 3 5

( C )  B y S p e c i al  P e r m i s s i o n .  An  i n te r c o n n e c ti o n  o f th e  s u r ge -
ar r e s te r  g r o u n d  an d  th e  s e c o n d a r y n e u tr al  c o n d u c to r,  o th e r

th an  as  p r o vi d e d  i n  2 4 2 . 5 4 ( A)  o r  ( B ) ,  s h al l  b e  p e r m i tte d  to  b e
m a d e  o n l y b y s p e c i a l  p e r m i s s i o n .

2 4 2 . 5 6  G ro u n d i n g E l e c tro d e  C o n d u c to r C o n n e c ti o n s  an d
E n c l o s u re s .  E x c e p t a s  i n d i c ate d  i n  th i s  ar ti c l e ,  s u r g e -ar r e s te r

g r o u n d i n g  e l e c tr o d e  c o n d u c to r  c o n n e c ti o n s  s h al l  b e  m ad e  a s
specifed  i n  Ar ti c l e  2 5 0 ,  P a r ts  I I I  an d  X .  G r o u n d i n g e l e c tr o d e
c o n d u c to r s  i n s ta l l e d  i n  m e tal  e n c l o s u r e s  s h al l  c o m p l y wi th

2 5 0 . 6 4 ( E ) .

N

ART I C L E  2 4 5
O ve rc u r re n t P ro te c ti o n  fo r S ys te m s  Rate d

O ve r 1 0 0 0  Vo l ts  ac ,  1 5 0 0  Vo l ts  d c

N 2 4 5 . 1  S c o p e .  T h i s  ar ti c l e  c o ve r s  o ve r c u r r e n t p r o te c ti o n
r e q u i r e m e n ts  fo r  s ys te m s  o ve r  1 0 0 0  vo l ts  a c ,  1 5 0 0  vo l ts  d c ,

n o m i n a l .

N 2 4 5 . 2  Re c o n d i ti o n e d  E q ui p m e n t.

N ( A)  Re c o n d i ti o n e d  E q u i p m e n t P e r m i tte d .  T h e  fo l l o wi n g
r e c o n d i ti o n e d  e q u i p m e n t s h al l  b e  p e r m i tte d :

( 1 ) M e d i u m - an d  h i g h -vo l ta ge  c i r c u i t b r e ake r s
( 2 ) E l e c tr o m e c h a n i c al  p r o te c ti ve  r e l a ys  a n d  c u r r e n t tr a n s ‐

fo r m e r s

N ( B )  Re c o n d i ti o n e d  E q ui p m e n t N o t P e r m i tte d .  M e d i u m -
vo l tag e  fu s e h o l d e r s  an d  m e d i u m -vo l ta ge  n o n r e n e wab l e  fu s e s

s h a l l  n o t b e  p e r m i tte d .

N 2 4 5 . 2 1  C i rc ui t- I n te r r u p ti n g D e vi c e s .

N ( A)  C i rc u i t B re ak e rs .

N ( 1 )  L o c ati o n .
( a)    C i r c u i t b r e ake r s  i n s ta l l e d  i n d o o r s  s h al l  b e  m o u n te d

e i th e r  i n  m e tal -e n c l o s e d  u n i ts  o r  fre-resistant c e l l -m o u n te d
u n i ts ,  o r  th e y s h al l  b e  p e r m i tte d  to  b e  o p e n - m o u n te d  i n  l o c a‐

ti o n s  ac c e s s i b l e  to  qualifed  p e r s o n s  o n l y.
( b )    C i r c u i t b r e ake r s  u s e d  to  c o n tr o l  oil-flled  tr an s fo r m ‐

e r s  i n  a  va u l t s h al l  e i th e r  b e  l o c a te d  o u ts i d e  th e  tr a n s fo r m e r
vau l t o r  b e  c ap a b l e  o f o p e r a ti o n  fr o m  o u ts i d e  th e  va u l t.

( c )    O i l  c i r c u i t b r e a ke r s  s h al l  b e  ar r a n ge d  o r  l o c ate d  s o
th a t a d j ac e n t r e ad i l y c o m b u s ti b l e  s tr u c tu r e s  o r  m ate r i a l s  ar e

s a fe g u a r d e d  i n  a n  ap p r o ve d  m a n n e r.

N ( 2 )  O p e rati n g C h arac te ri s ti c s .  C i r c u i t b r e ake r s  s h al l  h ave  th e
fo l l o wi n g  e q u i p m e n t o r  o p e r a ti n g c h ar a c te r i s ti c s :

( 1 ) An  ac c e s s i b l e  m e c h an i c a l  o r  o th e r  identifed  m e an s  fo r
m a n u al  tr i p p i n g,  i n d e p e n d e n t o f c o n tr o l  p o we r

( 2 ) B e  r e l e as e  fr e e  ( tr i p  fr e e )
( 3 ) I f c a p a b l e  o f b e i n g o p e n e d  o r  c l o s e d  m a n u al l y wh i l e

e n e r gi z e d ,  m a i n  c o n ta c ts  th at o p e r ate  i n d e p e n d e n tl y o f
th e  s p e e d  o f th e  m an u al  o p e r a ti o n

( 4 ) A m e c h a n i c al  p o s i ti o n  i n d i c ato r  a t th e  c i r c u i t b r e ake r  to
s h o w th e  o p e n  o r  c l o s e d  p o s i ti o n  o f th e  m a i n  c o n ta c ts

( 5 ) A m e an s  o f i n d i c ati n g  th e  o p e n  an d  c l o s e d  p o s i ti o n  o f
th e  b r e ake r  a t th e  p o i n t( s )  fr o m  wh i c h  th e y m ay b e  o p e r ‐
a te d

N ( 3 )  N am e p l ate .  A c i r c u i t b r e a ke r  s h al l  h ave  a p e r m an e n t an d
l e gi b l e  n am e p l ate  s h o wi n g  th e  m a n u fac tu r e r ’ s  n am e  o r  tr a d e ‐

m a r k,  m an u fac tu r e r ’ s  typ e  o r  identifcation  n u m b e r,  c o n ti n u ‐
o u s  c u r r e n t r ati n g ,  i n te r r u p ti n g  r ati n g  i n  m e g avo l t-am p e r e s

( M VA)  o r  a m p e r e s ,  a n d  m ax i m u m  vo l ta ge  r ati n g .  Modifcation
o f a  c i r c u i t b r e ake r  affe c ti n g  i ts  r a ti n g( s )  s h al l  b e  a c c o m p a n i e d
b y an  ap p r o p r i ate  c h a n ge  o f n a m e p l a te  i n fo r m ati o n .

N ( 4 )  Rati n g.  C i r c u i t b r e a ke r s  s h al l  h ave  th e  fo l l o wi n g  r ati n g s :

( 1 ) T h e  c o n ti n u o u s  c u r r e n t r a ti n g o f a c i r c u i t b r e a ke r  s h a l l
n o t b e  l e s s  th an  th e  m ax i m u m  c o n ti n u o u s  c u r r e n t
th r o u g h  th e  c i r c u i t b r e a ke r.

( 2 ) T h e  i n te r r u p ti n g  r a ti n g o f a c i r c u i t b r e ake r  s h a l l  n o t b e
l e s s  th a n  th e  avai l ab l e  fa u l t c u r r e n t th e  c i r c u i t b r e a ke r
wi l l  b e  r e q u i r e d  to  i n te r r u p t,  i n c l u d i n g  c o n tr i b u ti o n s

fr o m  al l  c o n n e c te d  s o u r c e s  o f e n e r g y.
( 3 ) T h e  c l o s i n g  r ati n g  o f a  c i r c u i t b r e a ke r  s h al l  n o t b e  l e s s

th a n  th e  m ax i m u m  as ym m e tr i c a l  fa u l t c u r r e n t i n to  wh i c h
th e  c i r c u i t b r e ake r  c a n  b e  c l o s e d .

( 4 ) T h e  m o m e n ta r y r ati n g  o f a  c i r c u i t b r e ake r  s h al l  n o t b e
l e s s  th an  th e  m a x i m u m  a s ym m e tr i c al  fau l t c u r r e n t at th e

p o i n t o f i n s tal l ati o n .
( 5 ) T h e  r ate d  m ax i m u m  vo l ta ge  o f a c i r c u i t b r e ake r  s h a l l  n o t

b e  l e s s  th an  th e  m ax i m u m  c i r c u i t vo l tag e .

N ( 5 )  Retroft Tri p  U n i ts .  Retroft tr i p  u n i ts  s h a l l  b e  l i s te d  fo r
u s e  wi th  th e  specifc  c i r c u i t b r e ake r  wi th  wh i c h  i t i s  i n s ta l l e d .

N ( B )  P o we r Fu s e s  an d  Fus e h o l d e rs .

N ( 1 )  U s e .  Wh e r e  fu s e s  ar e  u s e d  to  p r o te c t c o n d u c to r s  an d
e q u i p m e n t,  a fu s e  s h al l  b e  p l a c e d  i n  e ac h  u n gr o u n d e d  c o n d u c ‐
to r.  Two  p o we r  fu s e s  s h al l  b e  p e r m i tte d  to  b e  u s e d  i n  p ar al l e l  to

p r o te c t th e  s am e  l o a d  i f b o th  fu s e s  h ave  i d e n ti c al  r ati n g s  an d
b o th  fu s e s  ar e  i n s ta l l e d  i n  an  identifed  c o m m o n  m o u n ti n g
wi th  e l e c tr i c al  c o n n e c ti o n s  th at d i vi d e  th e  c u r r e n t e q u a l l y.

P o we r  fu s e s  o f th e  ve n te d  typ e  s h a l l  n o t b e  u s e d  i n d o o r s ,
u n d e r g r o u n d ,  o r  i n  m e tal  e n c l o s u r e s  u n l e s s  identifed  fo r  th e
u s e .

N ( 2 )  I n te r r up ti n g Rati n g.  T h e  i n te r r u p ti n g  r a ti n g o f p o we r
fu s e s  s h al l  n o t b e  l e s s  th an  th e  avai l ab l e  fa u l t c u r r e n t th e  fu s e  i s

r e q u i r e d  to  i n te r r u p t,  i n c l u d i n g  c o n tr i b u ti o n s  fr o m  a l l  c o n n e c ‐
te d  s o u r c e s  o f e n e r g y.

N ( 3 )  Vo l tage  Rati n g.  T h e  m a x i m u m  vo l ta ge  r a ti n g o f p o we r
fu s e s  s h a l l  n o t b e  l e s s  th an  th e  m a x i m u m  c i r c u i t vo l tag e .  F u s e s

h avi n g  a m i n i m u m  r e c o m m e n d e d  o p e r a ti n g vo l tag e  s h al l  n o t
b e  a p p l i e d  b e l o w th i s  vo l ta ge .

N ( 4 )  Identifcation  o f Fu s e  M o u n ti n gs  an d  Fu s e  U n i ts .  F u s e
m o u n ti n g s  an d  fu s e  u n i ts  s h al l  h a ve  p e r m an e n t an d  l e g i b l e

n am e p l ate s  s h o wi n g th e  m a n u fac tu r e r ’ s  typ e  o r  d e s i g n ati o n ,
c o n ti n u o u s  c u r r e n t r ati n g ,  i n te r r u p ti n g c u r r e n t r a ti n g,  an d

m a x i m u m  vo l tag e  r ati n g .

N ( 5 )  Fus e s .  F u s e s  th at e x p e l  fame  i n  o p e n i n g th e  c i r c u i t s h a l l
b e  d e s i gn e d  o r  ar r an g e d  s o  th a t th e y fu n c ti o n  p r o p e r l y wi th o u t
h az ar d  to  p e r s o n s  o r  p r o p e r ty.

N ( 6 )  Fu s e h o l d e rs ,  F u s e h o l d e r s  s h a l l  b e  d e s i g n e d  o r  i n s ta l l e d  s o
th at th e y ar e  d e - e n e r gi z e d  wh i l e  a  fu s e  i s  b e i n g  r e p l a c e d .  A
feld-applied  p e r m an e n t an d  l e g i b l e  s i g n ,  i n  ac c o r d an c e  wi th
1 1 0 . 2 1 ( B ) ,  s h al l  b e  i n s ta l l e d  i m m e d i ate l y a d j ac e n t to  th e  fu s e ‐

h o l d e r s  an d  s h al l  b e  wo r d e d  a s  fo l l o ws :

D AN GE R — D I S C O N N E C T  C I RC U I T  B E F O RE  RE P L AC I N G
F U S E S .
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ART I C L E  2 4 5  — O VE RC U RRE N T  P RO T E C T I O N  F O R S YS T E M S  RAT E D  O VE R 1 0 0 0  VO LT S  AC ,  1 5 0 0  VO LT S  D C2 4 5 . 2 1

7 0 –1 3 6 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

Exception: Fuses and fuseholders designed to permit fuse replacement by
qualifed persons using identifed equipment without de-energizing the

fuseholder shall be permitted.

N ( 7 )  H i gh - Vo l tage  Fus e s .  S wi tc h g e ar  a n d  s u b s tati o n s  th a t u s e
h i g h -vo l ta ge  fu s e s  s h al l  b e  p r o vi d e d  wi th  a g an g -o p e r a te d
d i s c o n n e c ti n g s wi tc h .  I s o l ati o n  o f th e  fu s e s  fr o m  th e  c i r c u i t
s h a l l  b e  p r o vi d e d  b y e i th e r  c o n n e c ti n g a  s wi tc h  b e twe e n  th e
s o u r c e  an d  th e  fu s e s  o r  p r o vi d i n g r o l l - o u t s wi tc h  an d  fu s e -typ e
c o n s tr u c ti o n .  T h e  s wi tc h  s h al l  b e  o f th e  l o ad - i n te r r u p te r  typ e ,
u n l e s s  m e c h an i c a l l y o r  e l e c tr i c a l l y i n te r l o c ke d  wi th  a l o a d -
i n te r r u p ti n g  d e vi c e  a r r an g e d  to  r e d u c e  th e  l o ad  to  th e  i n te r ‐
r u p ti n g  c ap a b i l i ty o f th e  s wi tc h .

Exception: More than one switch shall be permitted as the disconnecting
means for one set of fuses where the switches are installed to provide

connection to more than one set of supply conductors.  The switches shall
be mechanically or electrically interlocked to permit access to the fuses

only when all switches are open.  A conspicuous sign shall be placed at
the fuses identifying the presence of more than one source.

N ( C )  D i s tri b uti o n  C u to u ts  an d  Fu s e  L i n ks  — E x p u l s i o n  Typ e .

N ( 1 )  I n s tal l ati o n .  C u to u ts  s h al l  b e  l o c ate d  s o  th a t th e y m a y b e
r e ad i l y a n d  s afe l y o p e r ate d  a n d  r e - fu s e d ,  an d  s o  th at th e
e x h a u s t o f th e  fu s e s  d o e s  n o t e n d an g e r  p e r s o n s .  D i s tr i b u ti o n
c u to u ts  s h a l l  n o t b e  u s e d  i n d o o r s ,  u n d e r gr o u n d ,  o r  i n  m e tal
e n c l o s u r e s .

N ( 2 )  O p e rati o n .  Wh e r e  fu s e d  c u to u ts  ar e  n o t s u i ta b l e  to  i n te r ‐
r u p t th e  c i r c u i t m a n u a l l y wh i l e  c ar r yi n g fu l l  l o a d ,  an  ap p r o ve d
m e a n s  s h a l l  b e  i n s tal l e d  to  i n te r r u p t th e  e n ti r e  l o ad .  U n l e s s  th e
fu s e d  c u to u ts  ar e  i n te r l o c ke d  wi th  th e  s wi tc h  to  p r e ve n t o p e n ‐
i n g  o f th e  c u to u ts  u n d e r  l o ad ,  a  c o n s p i c u o u s  s i gn  s h a l l  b e
p l a c e d  at s u c h  c u to u ts  i d e n ti fyi n g  th a t th e y s h a l l  n o t b e  o p e r ‐
ate d  u n d e r  l o ad .

N ( 3 )  I n te r r up ti n g Rati n g.  T h e  i n te r r u p ti n g  r ati n g  o f d i s tr i b u ‐
ti o n  c u to u ts  s h a l l  n o t b e  l e s s  th a n  th e  avai l a b l e  fa u l t c u r r e n t
th e  c u to u t i s  r e q u i r e d  to  i n te r r u p t,  i n c l u d i n g c o n tr i b u ti o n s
fr o m  al l  c o n n e c te d  s o u r c e s  o f e n e r g y.

N ( 4 )  Vo l tage  Rati n g.  T h e  m a x i m u m  vo l ta ge  r ati n g  o f c u to u ts
s h a l l  n o t b e  l e s s  th an  th e  m ax i m u m  c i r c u i t vo l tag e .

N ( 5 )  Identifcation.  D i s tr i b u ti o n  c u to u ts  s h al l  h ave  o n  th e i r
b o d y,  d o o r,  o r  fu s e  tu b e  a p e r m a n e n t a n d  l e g i b l e  n am e p l ate  o r
identifcation  s h o wi n g th e  m a n u fac tu r e r ’ s  typ e  o r  d e s i g n ati o n ,
c o n ti n u o u s  c u r r e n t r ati n g ,  m ax i m u m  vo l tag e  r a ti n g,  a n d  i n te r ‐
ru p ti n g  r ati n g .

N ( 6 )  Fus e  L i n k s .  F u s e  l i n ks  s h al l  h ave  a  p e r m an e n t a n d  l e g i b l e
identifcation  s h o wi n g  c o n ti n u o u s  c u r r e n t r a ti n g an d  typ e .

N ( 7 )  S tr u c tu re  M o u n te d  O u td o o rs .  T h e  h e i gh t o f c u to u ts
m o u n te d  o u td o o r s  o n  s tr u c tu r e s  s h al l  p r o vi d e  s a fe  c l e ar a n c e
b e twe e n  l o we s t e n e r gi z e d  p ar ts  ( o p e n  o r  c l o s e d  p o s i ti o n )  an d
s tan d i n g  s u r fac e s ,  i n  ac c o r d an c e  wi th  1 1 0 . 3 4 ( E ) .

N ( D )  O i l - Fi l l e d  C u to u ts .

N ( 1 )  C o n ti n u o u s  C u r re n t Rati n g.  T h e  c o n ti n u o u s  c u r r e n t
r ati n g  o f oil-flled  c u to u ts  s h al l  n o t b e  l e s s  th an  th e  m a x i m u m
c o n ti n u o u s  c u r r e n t th r o u gh  th e  c u to u t.

N ( 2 )  I n te r r u p ti n g Rati n g.  T h e  i n te r r u p ti n g r ati n g  o f oil-flled
c u to u ts  s h al l  n o t b e  l e s s  th a n  th e  avai l ab l e  fa u l t c u r r e n t th e  oil-
flled  c u to u t i s  r e q u i r e d  to  i n te r r u p t,  i n c l u d i n g c o n tr i b u ti o n s
fr o m  a l l  c o n n e c te d  s o u r c e s  o f e n e r g y.

N ( 3 )  Vo l tage  Rati n g.  T h e  m a x i m u m  vo l tag e  r ati n g  o f oil-flled
c u to u ts  s h a l l  n o t b e  l e s s  th an  th e  m ax i m u m  c i r c u i t vo l tag e .

N ( 4 )  Fau l t C l o s i n g Rati n g.  Oil-flled  c u to u ts  s h al l  h ave  a  fau l t
c l o s i n g r ati n g  n o t l e s s  th a n  th e  m ax i m u m  as ym m e tr i c al  fau l t
c u r r e n t th at c an  o c c u r  a t th e  c u to u t l o c ati o n ,  u n l e s s  s u i tab l e

i n te r l o c ks  o r  o p e r a ti n g p r o c e d u r e s  p r e c l u d e  th e  p o s s i b i l i ty o f
c l o s i n g i n to  a fau l t.

N ( 5 )  Identifcation.  Oil-flled  c u to u ts  s h a l l  h ave  a  p e r m an e n t
a n d  l e gi b l e  n a m e p l a te  s h o wi n g th e  r a te d  c o n ti n u o u s  c u r r e n t,
r a te d  m a x i m u m  vo l tag e ,  an d  r a te d  i n te r r u p ti n g  c u r r e n t.

N ( 6 )  Fus e  L i n k s .  F u s e  l i n ks  s h al l  h ave  a  p e r m an e n t a n d  l e g i b l e
identifcation  s h o wi n g  th e  r a te d  c o n ti n u o u s  c u r r e n t.

N ( 7 )  L o c ati o n .  C u to u ts  s h al l  b e  l o c a te d  s o  th at th e y a r e  r e a d i l y
an d  s a fe l y a c c e s s i b l e  fo r  r e -fu s i n g ,  wi th  th e  to p  o f th e  c u to u t

n o t o ve r  1 . 5  m  ( 5  ft)  ab o ve  th e  foor  o r  p l a tfo r m .

N ( 8 )  E n c l o s u re .  S u i tab l e  b a r r i e r s  o r  e n c l o s u r e s  s h a l l  b e  p r o vi ‐
d e d  to  p r e ve n t c o n tac t wi th  n o n s h i e l d e d  c a b l e s  o r  e n e r gi z e d
p ar ts  o f oil-flled  c u to u ts .

N ( E )  L o ad  I n te r r u p te rs .  L o a d -i n te r r u p te r  s wi tc h e s  s h a l l  b e
p e r m i tte d  i f s u i ta b l e  fu s e s  o r  c i r c u i t b r e ake r s  ar e  u s e d  i n

c o n j u n c ti o n  wi th  th e s e  d e vi c e s  to  i n te r r u p t avai l a b l e  fau l t
c u r r e n ts .  Wh e r e  th e s e  d e vi c e s  a r e  u s e d  i n  c o m b i n ati o n ,  th e y

s h a l l  b e  c o o r d i n ate d  e l e c tr i c a l l y s o  th at th e y wi l l  s afe l y wi th ‐
s tan d  th e  e ffe c ts  o f c l o s i n g ,  c a r r yi n g ,  o r  i n te r r u p ti n g  a l l  p o s s i ‐
b l e  c u r r e n ts  u p  to  th e  a s s i gn e d  m a x i m u m  s h o r t- c i r c u i t r ati n g .

Wh e r e  m o r e  th an  o n e  s wi tc h  i s  i n s ta l l e d  wi th  i n te r c o n n e c te d
l o ad  te r m i n al s  to  p r o vi d e  fo r  a l te r n ate  c o n n e c ti o n  to  d i ffe r e n t

s u p p l y c o n d u c to r s ,  e a c h  s wi tc h  s h a l l  b e  p r o vi d e d  wi th  a war n ‐
i n g s i gn  i d e n ti fyi n g  th e  p r e s e n c e  o f m o r e  th a n  o n e  s o u r c e .
E ac h  wa r n i n g  s i gn  o r  l ab e l  s h a l l  c o m p l y wi th  1 1 0 . 2 1 .

N ( 1 )  C o n ti n u o u s  C ur re n t Rati n g.  T h e  c o n ti n u o u s  c u r r e n t
r ati n g  o f i n te r r u p te r  s wi tc h e s  s h al l  e q u al  o r  e x c e e d  th e  m ax i ‐

m u m  c o n ti n u o u s  c u r r e n t at th e  p o i n t o f i n s tal l ati o n .

N ( 2 )  Vo l tage  Rati n g.  T h e  m ax i m u m  vo l tag e  r a ti n g o f i n te r ‐
r u p te r  s wi tc h e s  s h al l  e q u al  o r  e x c e e d  th e  m ax i m u m  c i r c u i t vo l t‐

ag e .

N ( 3 )  Identifcation.  I n te r r u p te r  s wi tc h e s  s h al l  h ave  a  p e r m an e n t
a n d  l e gi b l e  n am e p l ate ,  i n c l u d i n g  th e  fo l l o wi n g  i n fo r m a ti o n :
m a n u fac tu r e r ’ s  typ e  o r  d e s i gn a ti o n ,  c o n ti n u o u s  c u r r e n t r ati n g ,

i n te r r u p ti n g  c u r r e n t r ati n g ,  fau l t c l o s i n g r ati n g ,  m ax i m u m  vo l t‐
a ge  r a ti n g.

N ( 4 )  S wi tc h i n g o f C o n d u c to rs .  T h e  s wi tc h i n g  m e c h an i s m  s h a l l
b e  ar r a n ge d  to  b e  o p e r ate d  fr o m  a l o c ati o n  wh e r e  th e  o p e r ato r

i s  n o t e x p o s e d  to  e n e r g i z e d  p ar ts  an d  s h al l  b e  a r r an g e d  to
o p e n  a l l  u n g r o u n d e d  c o n d u c to r s  o f th e  c i r c u i t s i m u l tan e o u s l y
wi th  o n e  o p e r ati o n .  S wi tc h e s  s h al l  b e  a r r an g e d  to  b e  l o c ke d  i n

th e  o p e n  p o s i ti o n .  M e ta l -e n c l o s e d  s wi tc h e s  s h al l  b e  o p e r ab l e
fr o m  o u ts i d e  th e  e n c l o s u r e .

N ( 5 )  S to re d  E n e rgy fo r O p e n i n g.  T h e  s to r e d -e n e r g y o p e r ato r
s h a l l  b e  p e r m i tte d  to  b e  l e ft i n  th e  u n c h ar g e d  p o s i ti o n  afte r  th e

s wi tc h  h a s  b e e n  c l o s e d  i f a  s i n gl e  m o ve m e n t o f th e  o p e r ati n g
h a n d l e  c h a r ge s  th e  o p e r a to r  an d  o p e n s  th e  s wi tc h .

N ( 6 )  S u p p l y Te r m i n al s .  T h e  s u p p l y te r m i n al s  o f fu s e d  i n te r ‐
r u p te r  s wi tc h e s  s h al l  b e  i n s tal l e d  a t th e  to p  o f th e  s wi tc h  e n c l o ‐

s u r e ,  o r,  i f th e  te r m i n al s  ar e  l o c a te d  e l s e wh e r e ,  th e  e q u i p m e n t
s h a l l  h ave  b ar r i e r s  i n s tal l e d  to  p r e ve n t p e r s o n s  fr o m  a c c i d e n ‐
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G 2 5 0 . 1

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 3 7

ta l l y c o n tac ti n g e n e r gi z e d  p a r ts  o r  d r o p p i n g  to o l s  o r  fu s e s  i n to
e n e r gi z e d  p ar ts .

N 2 4 5 . 2 6  Fe e d e rs  an d  B ran c h  C i rc u i ts .

N ( A)  L o c ati o n  an d  Typ e  o f P ro te c ti o n .  F e e d e r  an d  b r a n c h -
c i r c u i t c o n d u c to r s  s h a l l  h ave  o ve r c u r r e n t p r o te c ti o n  i n  e a c h

u n g r o u n d e d  c o n d u c to r  l o c ate d  a t th e  p o i n t wh e r e  th e  c o n d u c ‐
to r  r e c e i ve s  i ts  s u p p l y o r  a t an  a l te r n ati ve  l o c a ti o n  i n  th e  c i r c u i t

wh e n  d e s i gn e d  u n d e r  e n gi n e e r i n g  s u p e r vi s i o n  th at i n c l u d e s
b u t i s  n o t l i m i te d  to  c o n s i d e r i n g th e  ap p r o p r i ate  fau l t s tu d i e s
an d  ti m e –c u r r e n t c o o r d i n a ti o n  an al ys i s  o f th e  p r o te c ti ve  d e vi ‐

c e s  a n d  th e  c o n d u c to r  d am a ge  c u r ve s .  T h e  o ve r c u r r e n t p r o te c ‐
ti o n  s h a l l  b e  p e r m i tte d  to  b e  p r o vi d e d  b y e i th e r  2 5 0 . 1 8 4 ( B )  o r
( A) ( 2 ) .

N ( 1 )  O ve rc u r re n t Re l ays  an d  C u r re n t Tran s fo r m e rs .  C i r c u i t
b r e a ke r s  u s e d  fo r  o ve r c u r r e n t p r o te c ti o n  o f 3 -p h as e  c i r c u i ts

s h a l l  h a ve  a  m i n i m u m  o f th r e e  o ve r c u r r e n t r e l a y e l e m e n ts
o p e r ate d  fr o m  th r e e  c u r r e n t tr an s fo r m e r s .  T h e  s e p ar a te  o ve r ‐

c u r r e n t r e l a y e l e m e n ts  ( o r  p r o te c ti ve  fu n c ti o n s )  s h al l  b e
p e r m i tte d  to  b e  p ar t o f a s i n g l e  e l e c tr o n i c  p r o te c ti ve  r e l ay u n i t.

O n  3 - p h as e ,  3 - wi r e  c i r c u i ts ,  an  o ve r c u r r e n t r e l ay e l e m e n t i n
th e  r e s i d u al  c i r c u i t o f th e  c u r r e n t tr a n s fo r m e r s  s h a l l  b e  p e r m i t‐

te d  to  r e p l a c e  o n e  o f th e  p h as e  r e l a y e l e m e n ts .

An  o ve r c u r r e n t r e l ay e l e m e n t,  o p e r ate d  fr o m  a c u r r e n t
tr a n s fo r m e r  th a t l i n ks  a l l  p h a s e s  o f a  3 -p h a s e ,  3 -wi r e  c i r c u i t,

s h a l l  b e  p e r m i tte d  to  r e p l a c e  th e  r e s i d u a l  r e l ay e l e m e n t an d
o n e  o f th e  p h a s e - c o n d u c to r  c u r r e n t tr a n s fo r m e r s .  Wh e r e  th e

n e u tr al  c o n d u c to r  i s  n o t r e g r o u n d e d  o n  th e  l o a d  s i d e  o f th e
c i r c u i t a s  p e r m i tte d  i n  2 5 0 . 1 8 4 ( B ) ,  th e  c u r r e n t tr an s fo r m e r
s h a l l  b e  p e r m i tte d  to  l i n k al l  3 -p h as e  c o n d u c to r s  a n d  th e

gr o u n d e d  c i r c u i t c o n d u c to r  ( n e u tr al ) .

N ( 2 )  Fu s e s .  A fu s e  s h a l l  b e  c o n n e c te d  i n  s e r i e s  wi th  e a c h
u n gr o u n d e d  c o n d u c to r.

N ( B )  P ro te c ti ve  D e vi c e s .  T h e  p r o te c ti ve  d e vi c e ( s )  s h al l  b e  c ap a‐
b l e  o f d e te c ti n g  an d  i n te r r u p ti n g  al l  va l u e s  o f c u r r e n t th a t c an

o c c u r  a t th e i r  l o c a ti o n  i n  e x c e s s  o f th e i r  tr i p -s e tti n g  o r  m e l ti n g
p o i n t.

N ( C )  C o n d u c to r P ro te c ti o n .  T h e  o p e r ati n g  ti m e  o f th e  p r o te c ‐
ti ve  d e vi c e ,  th e  avai l a b l e  s h o r t-c i r c u i t c u r r e n t,  a n d  th e  c o n d u c ‐

to r  u s e d  s h a l l  b e  c o o r d i n a te d  to  p r e ve n t d a m a gi n g o r
d an g e r o u s  te m p e r atu r e s  i n  c o n d u c to r s  o r  c o n d u c to r  i n s u l a ti o n

u n d e r  s h o r t-c i r c u i t c o n d i ti o n s .

N 2 4 5 . 2 7  Ad d i ti o n al  Re q u i re m e n ts  fo r Fe e d e rs .

N ( A)  Rati n g o r S e tti n g o f O ve rc u r re n t P ro te c ti ve  D e vi c e s .  T h e
c o n ti n u o u s  am p e r e  r ati n g  o f a fu s e  s h al l  n o t e x c e e d  th r e e

ti m e s  th e  a m p ac i ty o f th e  c o n d u c to r s .  T h e  l o n g-ti m e  tr i p
e l e m e n t s e tti n g  o f a b r e ake r  o r  th e  m i n i m u m  tr i p  s e tti n g  o f an

e l e c tr o n i c a l l y ac tu a te d  fu s e  s h al l  n o t e x c e e d  s i x  ti m e s  th e
a m p ac i ty o f th e  c o n d u c to r.  F o r  fre  p u m p s ,  c o n d u c to r s  s h al l  b e
p e r m i tte d  to  b e  p r o te c te d  fo r  o ve r c u r r e n t i n  a c c o r d a n c e  wi th

6 9 5 . 4 ( B ) ( 2 ) .

N ( B )  Fe e d e r Tap s .  C o n d u c to r s  tap p e d  to  a  fe e d e r  s h al l  b e
p e r m i tte d  to  b e  p r o te c te d  b y th e  fe e d e r  o ve r c u r r e n t d e vi c e
wh e r e  th at o ve r c u r r e n t d e vi c e  al s o  p r o te c ts  th e  tap  c o n d u c to r.

ART I C L E  2 5 0
G ro un d i n g an d  B o n d i n g

P ar t I . G e n e ral

Δ 2 5 0 . 1  S c o p e .  T h i s  a r ti c l e  c o ve r s  g e n e r al  r e q u i r e m e n ts  fo r
g r o u n d i n g  an d  b o n d i n g o f e l e c tr i c a l  i n s tal l a ti o n s  a n d  th e

fo l l o wi n g  specifc  r e q u i r e m e n ts :

( 1 ) S ys te m s ,  c i r c u i ts ,  a n d  e q u i p m e n t r e q u i r e d ,  p e r m i tte d ,  o r
n o t p e r m i tte d  to  b e  g r o u n d e d

( 2 ) C i r c u i t c o n d u c to r  to  b e  g r o u n d e d  o n  g r o u n d e d  s ys te m s
( 3 ) L o c ati o n  o f gr o u n d i n g  c o n n e c ti o n s
( 4 ) Typ e s  a n d  s i z e s  o f g r o u n d i n g  a n d  b o n d i n g  c o n d u c to r s

a n d  e l e c tr o d e s
( 5 ) M e th o d s  o f g r o u n d i n g  a n d  b o n d i n g
( 6 ) C o n d i ti o n s  u n d e r  wh i c h  i s o l ati o n ,  i n s u l ati o n ,  o r  gu ar d s

ar e  p e r m i tte d  to  b e  s u b s ti tu te d  fo r  g r o u n d i n g

I n fo r m a ti o n a l  N o te :  S e e  I n fo r m a ti o n a l  N o te  F i g u r e  2 5 0 . 1  fo r
i n fo r m ati o n  o n  th e  o r g a n i z a ti o n  o f th i s  a r ti c l e  c o ve r i n g  g r o u n d ‐
i n g  a n d  b o n d i n g  r e q u i r e m e n ts .

•

P a r t  I  G e n e ra l

Pa r t  X  G r o u n d i n g  o f  
s y s t e m s  a n d  c i r c u i t s  o f  

o ve r 1 0 0 0  vo l t s

P a r t  I I  S y s t e m  
g r o u n d i n g

P a r t  V I I I  D i r e c t - c u r re n t  
s y s t e m s

P a r t  I I I  G ro u n d i n g  e l e c t ro d e  
s y s t e m  a n d  g r o u n d i n g  

e l e c t r o d e  c o n d u c t o r

P a r t  I V  E n c l o s u r e ,  
ra c e way,  a n d  s e r v i c e  

c a b l e  c o n n e c t i o n s

P a r t  V I  E q u i p m e n t  
g r o u n d i n g  a n d  e q u i p m e n t  

g r o u n d i n g  c o n d u c t o rs

P a r t  I X  I n s t r u m e n t s ,  
m e t e r s ,  a n d  re l ay s

P a r t  V  B o n d i n g

Pa r t  V I I  M e t h o d s  o f  e q u i p m e n t
g ro u n d i n g  c o n d u c t o r

c o n n e c t i o n s

I n fo r m ati o n al  N o te  Fi gure  2 5 0 . 1   G ro un d i n g an d  B o n d i n g.
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G2 5 0 . 4

7 0 –1 3 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

2 5 0 . 4  G e n e ral  Re q u i re m e n ts  fo r G ro u n d i n g an d  B o n d i n g.
T h e  fo l l o wi n g  g e n e r al  r e q u i r e m e n ts  i d e n ti fy wh at g r o u n d i n g
an d  b o n d i n g  o f e l e c tr i c a l  s ys te m s  ar e  r e q u i r e d  to  ac c o m p l i s h .
T h e  p r e s c r i p ti ve  m e th o d s  c o n tai n e d  i n  th i s  ar ti c l e  s h al l  b e
fo l l o we d  to  c o m p l y wi th  th e  p e r fo r m an c e  r e q u i r e m e n ts  o f th i s
s e c ti o n .

( A)  G ro u n d e d  S ys te m s .

( 1 )  E l e c tri c al  S ys te m  G ro u n d i n g.  E l e c tr i c a l  s ys te m s  th at ar e
gr o u n d e d  s h a l l  b e  c o n n e c te d  to  e a r th  i n  a m a n n e r  th at wi l l
l i m i t th e  vo l tag e  i m p o s e d  b y l i gh tn i n g ,  l i n e  s u r g e s ,  o r  u n i n te n ‐
ti o n a l  c o n ta c t wi th  h i gh e r-vo l tag e  l i n e s  a n d  th at wi l l  s ta b i l i z e
th e  vo l ta ge  to  e a r th  d u r i n g  n o r m a l  o p e r a ti o n .

I n fo r m a ti o n a l  N o te  N o .  1 :  An  i m p o r tan t c o n s i d e r a ti o n  fo r  l i m i t‐
i n g  th e  i m p o s e d  vo l ta g e  i s  th e  r o u ti n g  o f b o n d i n g  an d  g r o u n d ‐
i n g  e l e c tr o d e  c o n d u c to r s  s o  th at th e y a r e  n o t a n y l o n g e r  th an
n e c e s s a r y to  c o m p l e te  th e  c o n n e c ti o n  wi th o u t d i s tu r b i n g  th e
p e r m a n e n t p a r ts  o f th e  i n s ta l l a ti o n  a n d  s o  th a t u n n e c e s s a r y
b e n d s  a n d  l o o p s  a r e  avo i d e d .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  N F PA 7 8 0 - 2 0 2 0 ,  Standard for the
Installation of Lightning Protection Systems,  fo r  i n fo r m a ti o n  o n

i n s ta l l a ti o n  o f g r o u n d i n g  an d  b o n d i n g  fo r  l i g h tn i n g  p r o te c ti o n
s ys te m s .

( 2 )  G ro u n d i n g o f E l e c tri c al  E q u i p m e n t.  N o r m al l y n o n -
c u r r e n t- c a r r yi n g  c o n d u c ti ve  m ate r i a l s  e n c l o s i n g e l e c tr i c al
c o n d u c to r s  o r  e q u i p m e n t,  o r  fo r m i n g  p a r t o f s u c h  e q u i p m e n t,

s h a l l  b e  c o n n e c te d  to  e ar th  s o  as  to  l i m i t th e  vo l tag e  to  g r o u n d
o n  th e s e  m a te r i al s .

( 3 )  B o n d i n g o f E l e c tri c al  E q u i p m e n t.  N o r m a l l y n o n - c u r r e n t-
c a r r yi n g  c o n d u c ti ve  m ate r i a l s  e n c l o s i n g  e l e c tr i c a l  c o n d u c to r s
o r  e q u i p m e n t,  o r  fo r m i n g  p a r t o f s u c h  e q u i p m e n t,  s h a l l  b e

c o n n e c te d  to ge th e r  an d  to  th e  e l e c tr i c al  s u p p l y s o u r c e  i n  a
m a n n e r  th a t e s ta b l i s h e s  an  e ffe c ti ve  g r o u n d -fa u l t c u r r e n t p ath .

( 4 )  B o n d i n g o f E l e c tri c al l y C o n d uc ti ve  M ate ri al s  an d  O th e r
E q u i p m e n t.  N o r m al l y n o n -c u r r e n t-c ar r yi n g e l e c tr i c a l l y c o n d u c ‐
ti ve  m a te r i al s  th at ar e  l i ke l y to  b e c o m e  e n e r gi z e d  s h al l  b e

c o n n e c te d  to ge th e r  an d  to  th e  e l e c tr i c al  s u p p l y s o u r c e  i n  a
m a n n e r  th a t e s ta b l i s h e s  an  e ffe c ti ve  g r o u n d - fa u l t c u r r e n t p ath .

Δ ( 5 )  E ffe c ti ve  G ro u n d - Fau l t C u r re n t P ath .  E l e c tr i c a l  e q u i p ‐
m e n t a n d  wi r i n g an d  o th e r  e l e c tr i c al l y c o n d u c ti ve  m a te r i al

l i ke l y to  b e c o m e  e n e r g i z e d  s h al l  b e  i n s tal l e d  i n  a  m a n n e r  th at
c r e a te s  a l o w-i m p e d a n c e  c i r c u i t fac i l i tati n g  th e  o p e r ati o n  o f th e

o ve r c u r r e n t d e vi c e  o r  g r o u n d  d e te c to r  fo r  i m p e d an c e  g r o u n ‐
d e d  s ys te m s .  I t s h a l l  b e  c a p ab l e  o f s afe l y c a r r yi n g  th e  m a x i m u m
gr o u n d -fau l t c u r r e n t l i ke l y to  b e  i m p o s e d  o n  i t fr o m  an y p o i n t

o n  th e  wi r i n g s ys te m  wh e r e  a  gr o u n d  fa u l t o c c u r s  to  th e  e l e c tr i ‐
c a l  s u p p l y s o u r c e .  T h e  e ar th  s h a l l  n o t b e  c o n s i d e r e d  as  a n
e ffe c ti ve  gr o u n d -fau l t c u r r e n t p a th .

( B )  U n gro u n d e d  S ys te m s .

( 1 )  G ro u n d i n g E l e c tri c al  E q ui p m e n t.  N o n -c u r r e n t-c ar r yi n g
c o n d u c ti ve  m ate r i al s  e n c l o s i n g  e l e c tr i c a l  c o n d u c to r s  o r  e q u i p ‐

m e n t,  o r  fo r m i n g p a r t o f s u c h  e q u i p m e n t,  s h al l  b e  c o n n e c te d
to  e ar th  i n  a m a n n e r  th a t wi l l  l i m i t th e  vo l tag e  i m p o s e d  b y

l i g h tn i n g  o r  u n i n te n ti o n al  c o n tac t wi th  h i g h e r-vo l ta ge  l i n e s
a n d  l i m i t th e  vo l ta ge  to  g r o u n d  o n  th e s e  m ate r i a l s .

I n fo r m a ti o n a l  N o te :  S e e  N F PA 7 8 0 - 2 0 2 0 ,  Standard for the Installa‐
tion of Lightning Protection Systems,  fo r  i n fo r m a ti o n  o n  i n s tal l a ti o n
o f g r o u n d i n g  a n d  b o n d i n g  fo r  l i g h tn i n g  p r o te c ti o n  s ys te m s .

( 2 )  B o n d i n g o f E l e c tri c al  E q u i p m e n t.  N o n -c u r r e n t-c ar r yi n g
c o n d u c ti ve  m a te r i al s  e n c l o s i n g  e l e c tr i c al  c o n d u c to r s  o r  e q u i p ‐

m e n t,  o r  fo r m i n g p a r t o f s u c h  e q u i p m e n t,  s h al l  b e  c o n n e c te d
to g e th e r  a n d  to  th e  s u p p l y s ys te m  g r o u n d e d  e q u i p m e n t i n  a
m a n n e r  th a t c r e ate s  a  l o w-i m p e d a n c e  p ath  fo r  gr o u n d -fau l t

c u r r e n t th at i s  c ap a b l e  o f c a r r yi n g  th e  m ax i m u m  fau l t c u r r e n t
l i ke l y to  b e  i m p o s e d  o n  i t.

( 3 )  B o n d i n g o f E l e c tri c al l y C o n d uc ti ve  M ate ri al s  an d  O th e r
E q u i p m e n t.  E l e c tr i c a l l y c o n d u c ti ve  m ate r i a l s  th at ar e  l i ke l y to

b e c o m e  e n e r g i z e d  s h al l  b e  c o n n e c te d  to g e th e r  a n d  to  th e
s u p p l y s ys te m  g r o u n d e d  e q u i p m e n t i n  a  m an n e r  th at c r e ate s  a
l o w-i m p e d a n c e  p ath  fo r  g r o u n d -fau l t c u r r e n t th at i s  c a p a b l e  o f

c a r r yi n g  th e  m ax i m u m  fau l t c u r r e n t l i ke l y to  b e  i m p o s e d  o n  i t.

( 4 )  P ath  fo r Fau l t C u r re n t.  E l e c tr i c a l  e q u i p m e n t,  wi r i n g ,  an d
o th e r  e l e c tr i c al l y c o n d u c ti ve  m ate r i a l  l i ke l y to  b e c o m e  e n e r ‐
gi z e d  s h a l l  b e  i n s tal l e d  i n  a m an n e r  th at c r e ate s  a l o w-

i m p e d a n c e  c i r c u i t fr o m  a n y p o i n t o n  th e  wi r i n g  s ys te m  to  th e
e l e c tr i c al  s u p p l y s o u r c e  to  fac i l i tate  th e  o p e r a ti o n  o f o ve r c u r ‐
r e n t d e vi c e s  s h o u l d  a  s e c o n d  gr o u n d  fa u l t fr o m  a d i ffe r e n t

p h as e  o c c u r  o n  th e  wi r i n g  s ys te m .  T h e  e ar th  s h al l  n o t b e
c o n s i d e r e d  as  an  e ffe c ti ve  fa u l t-c u r r e n t p a th .

2 5 0 . 6  O b j e c ti o n ab l e  C ur re n t.

( A)  Ar ran ge m e n t to  P re ve n t O b j e c ti o n ab l e  C u r re n t.  T h e
gr o u n d i n g  a n d  b o n d i n g o f e l e c tr i c a l  s ys te m s ,  c i r c u i t c o n d u c ‐

to r s ,  s u r ge  ar r e s te r s ,  s u r g e -p r o te c ti ve  d e vi c e s ,  an d  c o n d u c ti ve
n o r m a l l y n o n -c u r r e n t-c ar r yi n g m e tal  p ar ts  o f e q u i p m e n t s h a l l
b e  i n s ta l l e d  a n d  a r r an g e d  i n  a  m an n e r  th a t wi l l  p r e ve n t o b j e c ‐

ti o n a b l e  c u r r e n t.

Δ ( B )  Al te rati o n s  to  S to p  O b j e c ti o n ab l e  C u r re n t.  I f th e  u s e  o f
m u l ti p l e  g r o u n d i n g  o r  b o n d i n g c o n n e c ti o n s  r e s u l ts  i n  o b j e c ‐
ti o n a b l e  c u r r e n t an d  th e  r e q u i r e m e n ts  o f 2 5 0 . 4 ( A) ( 5 )  o r  ( B )

( 4 )  a r e  m e t,  o n e  o r  m o r e  o f th e  fo l l o wi n g  a l te r ati o n s  s h al l  b e
p e r m i tte d :

( 1 ) D i s c o n ti n u e  o n e  o r  m o r e  b u t n o t al l  o f s u c h  g r o u n d i n g
o r  b o n d i n g  c o n n e c ti o n s .

( 2 ) C h an g e  th e  l o c ati o n s  o f th e  g r o u n d i n g o r  b o n d i n g
c o n n e c ti o n s .

( 3 ) I n te r r u p t th e  c o n ti n u i ty o f th e  c o n d u c to r  o r  c o n d u c ti ve
p ath  c au s i n g th e  o b j e c ti o n a b l e  c u r r e n t.

( 4 ) Ta ke  o th e r  r e m e d i al  a n d  ap p r o ve d  ac ti o n .

Δ ( C )  C u r re n ts  N o t Classifed  as  O b j e c ti o n ab l e  C u r re n ts .
C u r r e n ts  r e s u l ti n g  fr o m  a b n o r m a l  c o n d i ti o n s  s u c h  a s  g r o u n d

fa u l ts ,  an d  fr o m  c u r r e n ts  r e s u l ti n g fr o m  r e q u i r e d  g r o u n d i n g
an d  b o n d i n g  c o n n e c ti o n s  s h a l l  n o t b e  classifed  a s  o b j e c ti o n a‐

b l e  c u r r e n t fo r  th e  p u r p o s e s  specifed  i n  2 5 0 . 6 ( A)  an d  ( B ) .

( D )  L i m i tati o n s  to  P e r m i s s i b l e  Al te rati o n s .  T h i s  s e c ti o n  s h a l l
n o t b e  c o n s i d e r e d  as  p e r m i tti n g  e l e c tr o n i c  e q u i p m e n t to  b e

o p e r ate d  o n  a c  s ys te m s  o r  b r an c h  c i r c u i ts  th at a r e  n o t c o n n e c ‐
te d  to  a n  e q u i p m e n t gr o u n d i n g  c o n d u c to r  as  r e q u i r e d  b y th i s

ar ti c l e .  C u r r e n ts  th at i n tr o d u c e  e l e c tr o m ag n e ti c  i n te r fe r e n c e
o r  d ata e r r o r s  i n  e l e c tr o n i c  e q u i p m e n t s h al l  n o t b e  c o n s i d e r e d
th e  o b j e c ti o n ab l e  c u r r e n ts  ad d r e s s e d  i n  th i s  s e c ti o n .

( E )  I s o l ati o n  o f O b j e c ti o n ab l e  D i re c t- C u r re n t fro m  C ath o d i c
P ro te c ti o n  S ys te m s .  I f i s o l ati o n  o f o b j e c ti o n ab l e  d i r e c t
c u r r e n ts  fr o m  a c ath o d i c  p r o te c ti o n  s ys te m  i s  r e q u i r e d ,  a l i s te d

i s o l ato r  d e vi c e  s h a l l  b e  p e r m i tte d  i n  th e  e q u i p m e n t g r o u n d i n g
c o n d u c to r  p ath  to  p r o vi d e  an  e ffe c ti ve  r e tu r n  p a th  fo r  a c
gr o u n d -fau l t c u r r e n t wh i l e  b l o c ki n g  th e  fow o f d i r e c t c u r r e n ts .
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G 2 5 0 . 2 4

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 3 9

2 5 0 . 8  C o n n e c ti o n  o f G ro u n d i n g an d  B o n d i n g E q ui p m e n t.

( A)  P e r m i tte d  M e th o d s .  E q u i p m e n t gr o u n d i n g  c o n d u c to r s ,
gr o u n d i n g  e l e c tr o d e  c o n d u c to r s ,  a n d  b o n d i n g  j u m p e r s  s h al l  b e
c o n n e c te d  b y o n e  o r  m o r e  o f th e  fo l l o wi n g m e an s :

( 1 ) L i s te d  p r e s s u r e  c o n n e c to r s
( 2 ) Te r m i n al  b ar s
( 3 ) P r e s s u r e  c o n n e c to r s  l i s te d  as  gr o u n d i n g  an d  b o n d i n g

e q u i p m e n t
( 4 ) E x o th e r m i c  we l d i n g  p r o c e s s
( 5 ) M ac h i n e  s c r e w- typ e  fas te n e r s  th at e n ga ge  n o t l e s s  th a n

two  th r e a d s  o r  a r e  s e c u r e d  wi th  a n u t
( 6 ) T h r e a d -fo r m i n g m a c h i n e  s c r e ws  th at e n ga ge  n o t l e s s  th an

two  th r e a d s  i n  th e  e n c l o s u r e
( 7 ) C o n n e c ti o n s  th a t a r e  p ar t o f a l i s te d  a s s e m b l y
( 8 ) O th e r  l i s te d  m e an s

( B )  M e th o d s  N o t P e r m i tte d .  C o n n e c ti o n  d e vi c e s  o r  fttings
th a t d e p e n d  s o l e l y o n  s o l d e r  s h a l l  n o t b e  u s e d .

2 5 0 . 1 0  P ro te c ti o n  o f G ro u n d  C l am p s  an d  Fi tti n gs .  Gr o u n d
c l am p s  o r  o th e r  fttings  e x p o s e d  to  p h ys i c a l  d am a ge  s h al l  b e

e n c l o s e d  i n  m e tal ,  wo o d ,  o r  e q u i val e n t p r o te c ti ve  c o ve r i n g.

Δ 2 5 0 . 1 2  C l e an  S u r fac e s .  N o n c o n d u c ti ve  c o a ti n gs  ( s u c h  a s
p ai n t,  l a c q u e r,  an d  e n a m e l )  o n  e q u i p m e n t to  b e  gr o u n d e d  o r
b o n d e d  s h al l  b e  r e m o ve d  fr o m  th r e a d s  an d  o th e r  c o n tac t s u r fa ‐
c e s  to  e n s u r e  e l e c tr i c al  c o n ti n u i ty o r  s h al l  b e  c o n n e c te d  b y

m e a n s  o f fttings  d e s i gn e d  to  m ake  s u c h  r e m o va l  u n n e c e s s ar y.

P ar t I I . S ys te m  G ro u n d i n g

Δ 2 5 0 . 2 0  Al te r n ati n g- C ur re n t S ys te m s  to  B e  G ro un d e d .
Al te r n a ti n g-c u r r e n t s ys te m s  s h al l  b e  gr o u n d e d  i n  ac c o r d a n c e

wi th  2 5 0 . 2 0 ( A) ,  ( B ) ,  ( C ) ,  o r  ( D ) ,  u n l e s s  p r o h i b i te d  e l s e wh e r e
i n  th i s  Code.  O th e r  s ys te m s  s h al l  b e  p e r m i tte d  to  b e  g r o u n d e d .
I f s u c h  s ys te m s  a r e  g r o u n d e d ,  th e y s h al l  c o m p l y wi th  th e  a p p l i ‐

c a b l e  p r o vi s i o n s  o f th i s  a r ti c l e .

I n fo r m a ti o n a l  N o te  N o .  1 :  An  e x a m p l e  o f a  s ys te m  p e r m i tte d  to
b e  g r o u n d e d  i s  a  c o r n e r- g r o u n d e d  d e l ta  tr a n s fo r m e r  c o n n e c ‐
ti o n .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  5 0 3 . 1 5 5 ,  5 1 7 . 6 1 ,  5 1 7 . 1 6 0 ,  6 6 8 . 1 0 ,
a n d  6 8 0 . 2 3 ( A) ( 2 )  fo r  e x a m p l e s  o f c i r c u i ts  p r o h i b i te d  to  b e
g r o u n d e d .

( A)  Al te r n ati n g- C u r re n t S ys te m s  o f L e s s  T h an  5 0  Vo l ts .
Al te r n a ti n g- c u r r e n t s ys te m s  o f l e s s  th a n  5 0  vo l ts  s h a l l  b e  gr o u n ‐
d e d  u n d e r  an y o f th e  fo l l o wi n g c o n d i ti o n s :

( 1 ) I f s u p p l i e d  b y tr a n s fo r m e r s ,  i f th e  tr an s fo r m e r  s u p p l y
s ys te m  e x c e e d s  1 5 0  vo l ts  to  g r o u n d

( 2 ) I f s u p p l i e d  b y tr a n s fo r m e r s ,  i f th e  tr an s fo r m e r  s u p p l y
s ys te m  i s  u n g r o u n d e d

( 3 ) I f i n s ta l l e d  o u ts i d e  as  o ve rh e ad  c o n d u c to r s

( B )  Al te r n ati n g- C u r re n t S ys te m s  o f 5 0  Vo l ts  to  1 0 0 0  Vo l ts .
Al te r n a ti n g-c u r r e n t s ys te m s  o f 5 0  vo l ts  to  1 0 0 0  vo l ts  th at s u p p l y
p r e m i s e s  wi r i n g  an d  p r e m i s e s  wi r i n g s ys te m s  s h a l l  b e  g r o u n d e d
u n d e r  an y o f th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) I f th e  s ys te m  c a n  b e  gr o u n d e d  s o  th at th e  m a x i m u m  vo l t‐
ag e  to  g r o u n d  o n  th e  u n gr o u n d e d  c o n d u c to r s  d o e s  n o t
e x c e e d  1 5 0  vo l ts

( 2 ) I f th e  s ys te m  i s  3 - p h as e ,  4 - wi r e ,  wye  c o n n e c te d  i n  wh i c h
th e  n e u tr al  c o n d u c to r  i s  u s e d  a s  a  c i r c u i t c o n d u c to r

( 3 ) I f th e  s ys te m  i s  3 - p h as e ,  4 - wi r e ,  d e l ta c o n n e c te d  i n  wh i c h
th e  m i d p o i n t o f o n e  p h as e  wi n d i n g  i s  u s e d  a s  a  c i r c u i t
c o n d u c to r

I n fo r m a ti o n a l  N o te :  S e e  N F PA 70E- 2 0 2 1 ,  Standard for Electrical
Safety in the Workplace,  An n e x  O ,  fo r  i n fo r m a ti o n  o n  i m p e d a n c e

g r o u n d i n g  to  r e d u c e  ar c -fash  h az ar d s .

( C )  Al te r n ati n g- C u r re n t S ys te m s  o f o ve r 1 0 0 0  Vo l ts .
Al te r n a ti n g-c u r r e n t s ys te m s  s u p p l yi n g m o b i l e  o r  p o r tab l e
e q u i p m e n t s h al l  b e  g r o u n d e d  i n  ac c o r d an c e  wi th  2 5 0 . 1 8 8 .  I f
s u p p l yi n g  o th e r  th a n  m o b i l e  o r  p o r ta b l e  e q u i p m e n t,  s u c h
s ys te m s  s h a l l  b e  p e r m i tte d  to  b e  gr o u n d e d .

Δ ( D )  I m p e d an c e  G ro un d e d  S ys te m s .  I m p e d a n c e  gr o u n d e d
s ys te m s  s h a l l  b e  gr o u n d e d  i n  a c c o r d a n c e  wi th  2 5 0 . 3 6  o r
2 5 0 . 1 8 7 ,  as  ap p l i c a b l e .

2 5 0 . 2 1  Al te r n ati n g- C ur re n t S ys te m s  o f 5 0  Vo l ts  to  1 0 0 0  Vo l ts
N o t Re q u i re d  to  B e  G ro u n d e d .

Δ ( A)  G e n e ral .  T h e  fo l l o wi n g  a c  s ys te m s  o f 5 0  vo l ts  to  1 0 0 0  vo l ts
s h a l l  b e  p e r m i tte d  to  b e  gr o u n d e d  b u t s h al l  n o t b e  r e q u i r e d  to
b e  g r o u n d e d :

( 1 ) E l e c tr i c a l  s ys te m s  u s e d  e x c l u s i ve l y to  s u p p l y i n d u s tr i al
e l e c tr i c  fu r n a c e s  u s e d  fo r  a p p l i c ati o n s  s u c h  as  m e l ti n g ,
refning,  o r  te m p e r i n g

( 2 ) S e p a r ate l y d e r i ve d  s ys te m s  u s e d  e x c l u s i ve l y fo r  rectifers
th at s u p p l y o n l y a d j u s tab l e -s p e e d  i n d u s tr i al  d r i ve s

( 3 ) S e p a r ate l y d e r i ve d  s ys te m s  s u p p l i e d  b y tr an s fo r m e r s  th a t
h ave  a p r i m ar y vo l tag e  r ati n g  o f 1 0 0 0  vo l ts  o r  l e s s  i f al l  th e
fo l l o wi n g  c o n d i ti o n s  a r e  m e t:

a. T h e  s ys te m  i s  u s e d  e x c l u s i ve l y fo r  c o n tr o l  c i r c u i ts .
b . T h e  c o n d i ti o n s  o f m ai n te n a n c e  an d  s u p e r vi s i o n

e n s u r e  th at o n l y qualifed  p e r s o n s  s e r vi c e  th e  i n s tal l a‐
ti o n .

c . C o n ti n u i ty o f c o n tr o l  p o we r  i s  r e q u i r e d .
( 4 ) O th e r  s ys te m s  th at ar e  n o t r e q u i r e d  to  b e  gr o u n d e d  i n

a c c o r d an c e  wi th  2 5 0 . 2 0 ( B )

( B )  G ro un d  D e te c to rs .  Gr o u n d  d e te c to r s  s h a l l  b e  i n s tal l e d  i n
ac c o r d an c e  wi th  th e  fo l l o wi n g:

( 1 ) U n gr o u n d e d  ac  s ys te m s  as  p e r m i tte d  i n  2 5 0 . 2 1 ( A) ( 1 )
th r o u g h  ( A) ( 4 )  o p e r a ti n g a t n o t l e s s  th a n  1 2 0  vo l ts  an d  a t

1 0 0 0  vo l ts  o r  l e s s  s h al l  h a ve  g r o u n d  d e te c to r s  i n s tal l e d  o n
th e  s ys te m .

( 2 ) T h e  gr o u n d  d e te c ti o n  s e n s i n g  e q u i p m e n t s h a l l  b e
c o n n e c te d  a s  c l o s e  a s  p r a c ti c a b l e  to  wh e r e  th e  s ys te m

r e c e i ve s  i ts  s u p p l y.

( C )  M ark i n g.  U n gr o u n d e d  s ys te m s  s h al l  b e  l e gi b l y m ar ke d
“ C au ti o n :  U n g r o u n d e d  S ys te m  O p e r a ti n g — _____Vo l ts
B e twe e n  C o n d u c to r s ”  a t th e  s o u r c e  o r  frst d i s c o n n e c ti n g
m e a n s  o f th e  s ys te m .  T h e  m ar ki n g  s h al l  b e  o f suffcient d u r a b i l ‐
i ty to  wi th s tan d  th e  e n vi r o n m e n t i n vo l ve d .

•
2 5 0 . 2 4  G ro u n d i n g o f S e r vi c e - S u p p l i e d  Al te r n ati n g- C u r re n t
S ys te m s .

( A)  S ys te m  G ro un d i n g C o n n e c ti o n s .  A p r e m i s e s  wi r i n g s ys te m
s u p p l i e d  b y a g r o u n d e d  ac  s e r vi c e  s h al l  h ave  a g r o u n d i n g e l e c ‐

tr o d e  c o n d u c to r  c o n n e c te d  to  th e  g r o u n d e d  s e r vi c e  c o n d u c to r,
a t e a c h  s e r vi c e ,  i n  ac c o r d a n c e  wi th  2 5 0 . 2 4 ( A) ( 1 )  th r o u gh

( A) ( 4 ) .

Δ ( 1 )  G e n e ral .  T h e  g r o u n d i n g e l e c tr o d e  c o n d u c to r  c o n n e c ti o n
s h a l l  b e  m ad e  at an y ac c e s s i b l e  p o i n t fr o m  th e  l o a d  e n d  o f th e
o ve rh e ad  s e r vi c e  c o n d u c to r s ,  s e r vi c e  d r o p ,  u n d e r g r o u n d  s e r v‐
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G2 5 0 . 2 4

7 0 –1 4 0 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

i c e  c o n d u c to r s ,  o r  s e r vi c e  l ate r al  to  th e  te r m i n a l  o r  b u s  to
wh i c h  th e  g r o u n d e d  s e r vi c e  c o n d u c to r  i s  c o n n e c te d  at th e  s e r v‐
i c e  d i s c o n n e c ti n g  m e an s .

I n fo r m ati o n a l  N o te :  S e e  Ar ti c l e  1 0 0  fo r  defnitions  o f Service
Conductors,  Overhead; Service Conductors,  Underground; Service Drop;

an d  Service Lateral.

Δ ( 2 )  O u td o o r Tran s fo r m e r.  I f th e  tr an s fo r m e r  s u p p l yi n g th e
s e r vi c e  i s  l o c ate d  o u ts i d e  th e  b u i l d i n g ,  at l e as t o n e  a d d i ti o n al

g r o u n d i n g  c o n n e c ti o n  s h al l  b e  m ad e  fr o m  th e  g r o u n d e d  s e r v‐
i c e  c o n d u c to r  to  a  g r o u n d i n g e l e c tr o d e ,  e i th e r  at th e  tr an s ‐

fo r m e r  o r  e l s e wh e r e  o u ts i d e  th e  b u i l d i n g.

Exception: The additional grounding electrode conductor connection
shall not be made on impedance grounded systems.  Impedance groun‐

ded systems shall meet the requirements of 250. 36 or 250. 1 87,  as appli‐
cable.

( 3 )  D u al - Fe d  S e r vi c e s .  F o r  s e r vi c e s  th at ar e  d u a l  fe d  ( d o u b l e
e n d e d )  i n  a c o m m o n  e n c l o s u r e  o r  gr o u p e d  to g e th e r  i n  s e p a‐

r a te  e n c l o s u r e s  an d  e m p l o yi n g a  s e c o n d a r y ti e ,  a s i n g l e  g r o u n d ‐
i n g  e l e c tr o d e  c o n d u c to r  c o n n e c ti o n  to  th e  ti e  p o i n t o f th e
gr o u n d e d  c o n d u c to r ( s )  fr o m  e ac h  p o we r  s o u r c e  s h al l  b e

p e r m i tte d .

( 4 )  M ai n  B o n d i n g J u m p e r as  Wi re  o r B u s b ar.  I f th e  m ai n
b o n d i n g  j u m p e r  specifed  i n  2 5 0 . 2 8  i s  a  wi r e  o r  b u s b ar  a n d  i s

i n s ta l l e d  fr o m  th e  g r o u n d e d  c o n d u c to r  te r m i n a l  b ar  o r  b u s  to
th e  e q u i p m e n t g r o u n d i n g te r m i n a l  b ar  o r  b u s  i n  th e  s e r vi c e

e q u i p m e n t,  th e  gr o u n d i n g  e l e c tr o d e  c o n d u c to r  s h al l  b e
p e r m i tte d  to  b e  c o n n e c te d  to  th e  e q u i p m e n t g r o u n d i n g  te r m i ‐
n a l ,  b a r,  o r  b u s  to  wh i c h  th e  m a i n  b o n d i n g j u m p e r  i s  c o n n e c ‐

te d .
•
N ( B )  L o ad - S i d e  G ro un d i n g C o n n e c ti o n s .  A gr o u n d e d  c o n d u c ‐

to r  s h al l  n o t b e  c o n n e c te d  to  n o r m a l l y n o n -c u r r e n t-c ar r yi n g
m e tal  p a r ts  o f e q u i p m e n t,  to  e q u i p m e n t gr o u n d i n g  c o n d u c ‐

to r ( s ) ,  o r  b e  r e c o n n e c te d  to  g r o u n d  o n  th e  l o ad  s i d e  o f th e
s e r vi c e  d i s c o n n e c ti n g  m e an s  e x c e p t as  o th e r wi s e  p e r m i tte d  i n
th i s  a r ti c l e .

I n fo r m ati o n a l  N o te :  S e e  2 5 0 . 3 0  fo r  s e p a r a te l y d e r i ve d  s ys te m s ,
2 5 0 . 3 2  fo r  c o n n e c ti o n s  a t s e p ar a te  b u i l d i n g s  o r  s tr u c tu r e s ,  a n d
2 5 0 . 1 4 2  fo r  u s e  o f th e  g r o u n d e d  c i r c u i t c o n d u c to r  fo r  g r o u n d ‐
i n g  e q u i p m e n t.

Δ ( C )  M ai n  B o n d i n g J u m p e r.  F o r  a gr o u n d e d  s ys te m ,  an
u n s p l i c e d  m a i n  b o n d i n g j u m p e r  s h a l l  b e  u s e d  to  c o n n e c t th e
e q u i p m e n t g r o u n d i n g c o n d u c to r ( s )  a n d  th e  s e r vi c e -d i s c o n n e c t

e n c l o s u r e  to  th e  g r o u n d e d  c o n d u c to r  wi th i n  th e  e n c l o s u r e  fo r
e ac h  s e r vi c e  d i s c o n n e c t i n  ac c o r d a n c e  wi th  2 5 0 . 2 8 .

Exception No.  1 : If more than one service disconnecting means is loca‐
ted in an assembly listed for use as service equipment,  an unspliced

main bonding jumper shall bond the grounded conductor(s) to the
assembly enclosure.

Exception No.  2: Impedance grounded systems shall be permitted to be
connected in accordance with 250. 36 and 250. 1 87.

Δ ( D )  G ro u n d e d  C o n d uc to r B ro ugh t to  S e r vi c e  E q ui p m e n t.  I f
a n  ac  s ys te m  o p e r ati n g  at 1 0 0 0  vo l ts  o r  l e s s  i s  g r o u n d e d  at a n y

p o i n t,  th e  g r o u n d e d  c o n d u c to r ( s )  s h al l  b e  r o u te d  wi th  th e
u n g r o u n d e d  c o n d u c to r s  to  e a c h  s e r vi c e  d i s c o n n e c ti n g m e a n s

a n d  s h al l  b e  c o n n e c te d  to  e a c h  d i s c o n n e c ti n g  m e an s  gr o u n d e d
c o n d u c to r ( s )  te r m i n al  o r  b u s .  A m a i n  b o n d i n g j u m p e r  s h a l l

c o n n e c t th e  gr o u n d e d  c o n d u c to r ( s )  to  e ac h  s e r vi c e  d i s c o n n e c t‐
i n g  m e an s  e n c l o s u r e .  T h e  gr o u n d e d  c o n d u c to r ( s )  s h al l  b e

i n s ta l l e d  i n  ac c o r d an c e  wi th  2 5 0 . 2 4 ( C ) ( 1 )  a n d  2 5 0 . 2 4 ( D ) ( 1 )
th r o u g h  ( D ) ( 4 ) .

Exception: If two or more service disconnecting means are located in a
single assembly listed for use as service equipment,  it shall be permitted

to connect the grounded conductor(s) to the assembly common grounded
conductor(s) terminal or bus.  The assembly shall include a main bond‐
ing jumper for connecting the grounded conductor(s) to the assembly

enclosure.

( 1 )  S i z i n g fo r a S i n gl e  Rac e way o r C ab l e .  T h e  gr o u n d e d
c o n d u c to r  s h al l  n o t b e  s m a l l e r  th a n  specifed  i n  Tab l e
2 5 0 . 1 0 2 ( C ) ( 1 ) .

Δ ( 2 )  C o n d u c to rs  C o n n e c te d  i n  P aral l e l  i n  Two  o r M o re  Rac e ‐
ways  o r C ab l e s .  I f th e  u n g r o u n d e d  s e r vi c e -e n tr an c e  c o n d u c ‐

to r s  a r e  c o n n e c te d  i n  p a r al l e l  i n  two  o r  m o r e  r a c e ways  o r
c a b l e s ,  th e  g r o u n d e d  c o n d u c to r s  s h a l l  al s o  b e  i n s tal l e d  i n  e a c h

r a c e way o r  c ab l e  an d  s h a l l  b e  c o n n e c te d  i n  p a r al l e l .  T h e  s i z e  o f
e ac h  g r o u n d e d  c o n d u c to r ( s )  i n  e ac h  r a c e way o r  c a b l e  s h a l l  n o t

b e  s m al l e r  th a n  1 / 0  AWG  a n d  s h al l  b e  s i z e d  i n  ac c o r d a n c e  wi th
2 5 0 . 2 4 ( D ) ( 2 ) ( a)  o r  ( D ) ( 2 ) ( b )  i n  ac c o r d an c e  wi th  2 5 0 . 2 4 ( D )

( 1 ) .
( a)    S h al l  b e  b as e d  o n  th e  l a r ge s t u n gr o u n d e d  c o n d u c to r

i n  e ac h  r ac e wa y o r  c a b l e .
( b )    S h a l l  b e  b as e d  o n  th e  s u m  o f th e  c i r c u l a r  m i l  ar e as  o f

th e  l ar g e s t u n gr o u n d e d  c o n d u c to r s  fr o m  e ac h  s e t c o n n e c te d  i n
p ar a l l e l  i n  e ac h  r ac e wa y o r  c ab l e .

I n fo r m a ti o n a l  N o te :  S e e  3 1 0 . 1 0 ( G )  fo r  g r o u n d e d  c o n d u c to r s
c o n n e c te d  i n  p a r a l l e l .

( 3 )  D e l ta- C o n n e c te d  S e r vi c e .  T h e  gr o u n d e d  c o n d u c to r  o f a 3 -
p h as e ,  3 -wi r e  d e l ta s e r vi c e  s h al l  h ave  a n  am p a c i ty n o t l e s s  th an
th at o f th e  u n gr o u n d e d  c o n d u c to r s .

Δ ( 4 )  I m p e d an c e  G ro un d e d  S e r vi c e .  T h e  i m p e d a n c e  g r o u n d i n g
c o n d u c to r  o n  an  i m p e d a n c e  gr o u n d e d  s ys te m  s h al l  b e  c o n n e c ‐
te d  i n  a c c o r d an c e  wi th  2 5 0 . 3 6  o r  2 5 0 . 1 8 7 ,  as  ap p l i c ab l e .

( E )  G ro u n d i n g E l e c tro d e  C o n d u c to r.  A g r o u n d i n g  e l e c tr o d e
c o n d u c to r  s h al l  b e  u s e d  to  c o n n e c t th e  e q u i p m e n t g r o u n d i n g
c o n d u c to r s ,  th e  s e r vi c e -e q u i p m e n t e n c l o s u r e s ,  an d ,  i f th e
s ys te m  i s  gr o u n d e d ,  th e  g r o u n d e d  s e r vi c e  c o n d u c to r  to  th e
gr o u n d i n g  e l e c tr o d e ( s )  r e q u i r e d  b y P ar t I I I  o f th i s  ar ti c l e .  T h i s

c o n d u c to r  s h al l  b e  s i z e d  i n  ac c o r d an c e  wi th  2 5 0 . 6 6 .

I m p e d an c e  g r o u n d e d  s ys te m  c o n n e c ti o n s  s h al l  b e  m a d e  i n
ac c o r d an c e  wi th  2 5 0 . 3 6  o r  2 5 0 . 1 8 7 ,  as  ap p l i c ab l e .

( F)  U n gro u n d e d  S ys te m  G ro u n d i n g C o n n e c ti o n s .  A p r e m i s e s
wi r i n g s ys te m  th at i s  s u p p l i e d  b y an  ac  s e r vi c e  th at i s  u n gr o u n ‐
d e d  s h a l l  h a ve ,  a t e a c h  s e r vi c e ,  a  gr o u n d i n g  e l e c tr o d e  c o n d u c ‐
to r  c o n n e c te d  to  th e  gr o u n d i n g  e l e c tr o d e ( s )  r e q u i r e d  b y

P ar t I I I  o f th i s  ar ti c l e .  T h e  gr o u n d i n g  e l e c tr o d e  c o n d u c to r  s h al l
b e  c o n n e c te d  to  a m e ta l  e n c l o s u r e  o f th e  s e r vi c e  c o n d u c to r s  at
an y ac c e s s i b l e  p o i n t fr o m  th e  l o ad  e n d  o f th e  o ve rh e a d  s e r vi c e
c o n d u c to r s ,  s e r vi c e  d r o p ,  u n d e r g r o u n d  s e r vi c e  c o n d u c to r s ,  o r
s e r vi c e  l ate r al  to  th e  s e r vi c e  d i s c o n n e c ti n g  m e a n s .

2 5 0 . 2 5  G ro un d i n g o f S ys te m s  P e r m i tte d  to  B e  C o n n e c te d  o n
th e  S u p p l y S i d e  o f th e  S e r vi c e  D i s c o n n e c t.  T h e  g r o u n d i n g o f
s ys te m s  c o n n e c te d  o n  th e  s u p p l y s i d e  o f th e  s e r vi c e  d i s c o n n e c t,
i n  a c c o r d a n c e  wi th  2 3 0 . 8 2 ,  th a t a r e  i n  e n c l o s u r e s  s e p ar a te  fr o m

th e  s e r vi c e  e q u i p m e n t e n c l o s u r e  s h al l  c o m p l y wi th  2 5 0 . 2 5 ( A)
o r  ( B ) .

( A)  G ro u n d e d  S ys te m .  I f th e  u ti l i ty s u p p l y s ys te m  i s  g r o u n d e d ,
th e  g r o u n d i n g o f s ys te m s  p e r m i tte d  to  b e  c o n n e c te d  o n  th e
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G 2 5 0 . 3 0

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 4 1

s u p p l y s i d e  o f th e  s e r vi c e  d i s c o n n e c t an d  ar e  i n s tal l e d  i n  o n e  o r
m o r e  s e p ar ate  e n c l o s u r e s  fr o m  th e  s e r vi c e  e q u i p m e n t e n c l o ‐

s u r e  s h al l  c o m p l y wi th  th e  r e q u i r e m e n ts  o f 2 5 0 . 2 4 ( A)  th r o u gh
( D ) .

( B )  U n gro u n d e d  S ys te m s .  I f th e  u ti l i ty s u p p l y s ys te m  i s
u n g r o u n d e d ,  th e  gr o u n d i n g  o f s ys te m s  p e r m i tte d  to  b e  c o n n e c ‐
te d  o n  th e  s u p p l y s i d e  o f th e  s e r vi c e  d i s c o n n e c t an d  a r e  i n s ta l ‐

l e d  i n  o n e  o r  m o r e  s e p a r ate  e n c l o s u r e s  fr o m  th e  s e r vi c e
e q u i p m e n t e n c l o s u r e  s h a l l  c o m p l y wi th  th e  r e q u i r e m e n ts  o f
2 5 0 . 2 4 ( F ) .

2 5 0 . 2 6  C o n d u c to r to  B e  G ro un d e d  — Al te r n ati n g- C u r re n t
S ys te m s .  I f an  ac  p r e m i s e s  wi r i n g s ys te m  i s  g r o u n d e d ,  th e

c o n d u c to r  to  b e  gr o u n d e d  s h al l  b e  o n e  o f th e  fo l l o wi n g :

( 1 ) S i n gl e -p h a s e ,  2 -wi r e  — o n e  c o n d u c to r
( 2 ) S i n gl e -p h a s e ,  3 -wi r e  — th e  n e u tr a l  c o n d u c to r
( 3 ) M u l ti p h a s e  s ys te m s  h a vi n g o n e  wi r e  c o m m o n  to  a l l  p h as e s

— th e  n e u tr al  c o n d u c to r
( 4 ) M u l ti p h a s e  s ys te m s  i f o n e  p h as e  i s  gr o u n d e d  — th at

p h as e  c o n d u c to r
( 5 ) M u l ti p h as e  s ys te m s  i n  wh i c h  o n e  p h a s e  i s  u s e d  a s  i n  ( 2 )

— th e  n e u tr al  c o n d u c to r

2 5 0 . 2 8  M ai n  B o n d i n g J u m p e r an d  S ys te m  B o n d i n g J u m p e r.
F o r  a  g r o u n d e d  s ys te m ,  m ai n  b o n d i n g j u m p e r s  a n d  s ys te m

b o n d i n g  j u m p e r s  s h a l l  b e  i n s tal l e d  as  fo l l o ws :

( A)  M ate ri al .  M ai n  b o n d i n g j u m p e r s  a n d  s ys te m  b o n d i n g
j u m p e r s  s h a l l  b e  o f c o p p e r,  a l u m i n u m ,  c o p p e r-c l ad  al u m i n u m ,
o r  o th e r  c o r r o s i o n -r e s i s tan t m a te r i al .  A m ai n  b o n d i n g j u m p e r

an d  a s ys te m  b o n d i n g  j u m p e r  s h a l l  b e  a wi r e ,  b u s ,  s c r e w,  o r
s i m i l a r  s u i tab l e  c o n d u c to r.

( B )  C o n s tr u c ti o n .  I f a m a i n  b o n d i n g  j u m p e r  o r  a  s ys te m  b o n d ‐
i n g j u m p e r  i s  a  s c r e w o n l y,  th e  s c r e w s h al l  b e  identifed  wi th  a

gr e e n  fnish  th at s h a l l  b e  vi s i b l e  wi th  th e  s c r e w i n s tal l e d .

( C )  Attac h m e n t.  M a i n  b o n d i n g  j u m p e r s  an d  s ys te m  b o n d i n g
j u m p e r s  s h al l  b e  c o n n e c te d  b y o n e  o r  m o r e  o f th e  m e th o d s  i n

2 5 0 . 8  th at i s  s u i ta b l e  fo r  th e  m ate r i a l  o f th e  b o n d i n g  j u m p e r
an d  e n c l o s u r e .

( D )  S i z e .  M a i n  b o n d i n g  j u m p e r s  an d  s ys te m  b o n d i n g  j u m p e r s
s h a l l  b e  s i z e d  i n  ac c o r d an c e  wi th  2 5 0 . 2 8 ( D ) ( 1 )  th r o u g h

( D ) ( 3 ) .

( 1 )  G e n e ral .  M ai n  b o n d i n g  j u m p e r s  an d  s ys te m  b o n d i n g
j u m p e r s  s h a l l  n o t b e  s m al l e r  th a n  specifed  i n  Tab l e  2 5 0 . 1 0 2 ( C )
( 1 ) .

( 2 )  M ai n  B o n d i n g J u m p e r fo r S e r vi c e  wi th  M o re  T h an  O n e
E n c l o s u re .  I f a s e r vi c e  c o n s i s ts  o f m o r e  th an  a s i n gl e  e n c l o s u r e

a s  p e r m i tte d  i n  2 3 0 . 7 1 ( B ) ,  th e  m ai n  b o n d i n g  j u m p e r  fo r  e a c h
e n c l o s u r e  s h a l l  b e  s i z e d  i n  ac c o r d a n c e  wi th  2 5 0 . 2 8 ( D ) ( 1 )  b as e d
o n  th e  l a r ge s t u n g r o u n d e d  s e r vi c e  c o n d u c to r  s e r vi n g  th at

e n c l o s u r e .

( 3 )  S e p arate l y D e ri ve d  S ys te m  wi th  M o re  T h an  O n e  E n c l o s u re .
I f a s e p a r ate l y d e r i ve d  s ys te m  s u p p l i e s  m o r e  th an  a s i n g l e  e n c l o ‐
s u r e ,  th e  s ys te m  b o n d i n g j u m p e r  fo r  e ac h  e n c l o s u r e  s h al l  b e
s i z e d  i n  a c c o r d an c e  wi th  2 5 0 . 2 8 ( D ) ( 1 )  b as e d  o n  th e  l a r ge s t

u n gr o u n d e d  fe e d e r  c o n d u c to r  s e r vi n g  th a t e n c l o s u r e ,  o r  a
s i n gl e  s ys te m  b o n d i n g  j u m p e r  s h a l l  b e  i n s ta l l e d  at th e  s o u r c e
an d  s i z e d  i n  ac c o r d an c e  wi th  2 5 0 . 2 8 ( D ) ( 1 )  b a s e d  o n  th e  e q u i v‐

a l e n t s i z e  o f th e  l a r ge s t s u p p l y c o n d u c to r  d e te r m i n e d  b y th e
l ar g e s t s u m  o f th e  ar e as  o f th e  c o r r e s p o n d i n g  c o n d u c to r s  o f
e ac h  s e t.

Δ 2 5 0 . 3 0  G ro u n d i n g S e p arate l y D e ri ve d  Al te r n ati n g- C u r re n t
S ys te m s .  I n  ad d i ti o n  to  c o m p l yi n g  wi th  2 5 0 . 3 0 ( A)  fo r  g r o u n ‐

d e d  s ys te m s ,  o r  a s  p r o vi d e d  i n  2 5 0 . 3 0 ( B )  fo r  u n g r o u n d e d
s ys te m s ,  s e p ar a te l y d e r i ve d  s ys te m s  s h al l  c o m p l y wi th  2 5 0 . 2 0 ,

2 5 0 . 2 1 ,  o r  2 5 0 . 2 6 ,  as  ap p l i c a b l e .  M u l ti p l e  p o we r  s o u r c e s  o f th e
s a m e  typ e  th at a r e  c o n n e c te d  i n  p a r al l e l  to  fo r m  o n e  s ys te m
th a t s u p p l i e s  p r e m i s e s  wi r i n g  s h al l  b e  tr e ate d  as  a  s i n g l e  s e p a‐

r a te l y d e r i ve d  s ys te m  an d  s h a l l  b e  i n s tal l e d  i n  a c c o r d a n c e  wi th
2 5 0 . 3 0 .

I n fo r m ati o n a l  N o te  N o .  1 :  An  al te r n a te  a c  p o we r  s o u r c e ,  s u c h  a s
an  o n - s i te  g e n e r a to r,  i s  n o t a  s e p a r a te l y d e r i ve d  s ys te m  i f th e
g r o u n d e d  c o n d u c to r  i s  s o l i d l y i n te r c o n n e c te d  to  a s e r vi c e -
s u p p l i e d  s ys te m  g r o u n d e d  c o n d u c to r.  An  e x a m p l e  o f s u c h  a
s i tu a ti o n  i s  i f th e  a l te r n a te  s o u r c e  tr a n s fe r  e q u i p m e n t d o e s  n o t
i n c l u d e  a  s wi tc h i n g  a c ti o n  i n  th e  g r o u n d e d  c o n d u c to r  a n d
al l o ws  i t to  r e m ai n  s o l i d l y c o n n e c te d  to  th e  s e r vi c e -s u p p l i e d
g r o u n d e d  c o n d u c to r  wh e n  th e  a l te r n a te  s o u r c e  i s  o p e r ati o n a l
an d  s u p p l yi n g  th e  l o ad  s e r ve d .

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  4 4 5 . 1 3  fo r  th e  m i n i m u m  s i z e  o f
c o n d u c to r s  th a t c a r r y fa u l t c u r r e n t.

Δ ( A)  G ro u n d e d  S ys te m s .  A s e p ar a te l y d e r i ve d  a c  s ys te m  th a t i s
gr o u n d e d  s h al l  c o m p l y wi th  2 5 0 . 3 0 ( A) ( 1 )  th r o u g h  ( A) ( 8 ) .

E x c e p t as  o th e r wi s e  p e r m i tte d  i n  th i s  a r ti c l e ,  a  gr o u n d e d
c o n d u c to r  s h al l  n o t b e  c o n n e c te d  to  n o r m al l y n o n - c u r r e n t-

c a r r yi n g  m e tal  p a r ts  o f e q u i p m e n t,  b e  c o n n e c te d  to  e q u i p m e n t
g r o u n d i n g  c o n d u c to r s ,  o r  b e  r e c o n n e c te d  to  g r o u n d  o n  th e

l o ad  s i d e  o f th e  s ys te m  b o n d i n g  j u m p e r.

I n fo r m ati o n a l  N o te :  S e e  2 5 0 . 3 2  fo r  c o n n e c ti o n s  a t s e p ar a te
b u i l d i n g s  o r  s tr u c tu r e s  a n d  2 5 0 . 1 4 2  fo r  u s e  o f th e  g r o u n d e d
c i r c u i t c o n d u c to r  fo r  g r o u n d i n g  e q u i p m e n t.

Exception: Impedance grounded system grounding connections shall be
made in accordance with 250. 36 or 250. 1 87,  as applicable.

( 1 )  S ys te m  B o n d i n g J u m p e r.  An  u n s p l i c e d  s ys te m  b o n d i n g
j u m p e r  s h al l  c o m p l y wi th  2 5 0 . 2 8 ( A)  th r o u g h  ( D ) .  T h i s  c o n n e c ‐

ti o n  s h al l  b e  m a d e  at a n y s i n g l e  p o i n t o n  th e  s e p ar a te l y d e r i ve d
s ys te m  fr o m  th e  s o u r c e  to  th e  frst s ys te m  d i s c o n n e c ti n g m e a n s

o r  o ve r c u r r e n t d e vi c e ,  o r  i t s h al l  b e  m ad e  a t th e  s o u r c e  o f a
s e p ar ate l y d e r i ve d  s ys te m  th at h as  n o  d i s c o n n e c ti n g  m e a n s  o r
o ve r c u r r e n t d e vi c e s ,  i n  ac c o r d a n c e  wi th  2 5 0 . 3 0 ( A) ( 1 ) ( a)  o r

( A) ( 1 ) ( b ) .  T h e  s ys te m  b o n d i n g  j u m p e r  s h al l  r e m ai n  wi th i n  th e
e n c l o s u r e  wh e r e  i t o r i g i n ate s .  I f th e  s o u r c e  i s  l o c a te d  o u ts i d e
th e  b u i l d i n g o r  s tr u c tu r e  s u p p l i e d ,  a  s ys te m  b o n d i n g j u m p e r

s h a l l  b e  i n s tal l e d  at th e  gr o u n d i n g  e l e c tr o d e  c o n n e c ti o n  i n
c o m p l i an c e  wi th  2 5 0 . 3 0 ( C ) .

Exception No.  1 : For systems installed in accordance with 450. 6,  a
single system bonding jumper connection to the tie point of the groun‐

ded circuit conductors from each power source shall be permitted.

Exception No.  2: If a building or structure is supplied by a feeder from
an outdoor separately derived system,  a system bonding jumper at both

the source and the frst disconnecting means shall be permitted if doing
so does not establish a parallel path for the grounded conductor.  If a

grounded conductor is used in this manner,  it shall not be smaller than
the size specifed for the system bonding jumper but shall not be required

to be larger than the ungrounded conductor(s).  For the purposes of this
exception,  connection through the earth shall not be considered as

providing a parallel path.

Exception No.  3: The size of the system bonding jumper for a system
that supplies a Class 1 ,  Class 2,  or Class 3 circuit,  and is derived from

a transformer rated not more than 1 000 volt-amperes,  shall not be
smaller than the derived ungrounded conductors and shall not be

smaller than 1 4 AWG copper or 1 2 AWG aluminum.
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G2 5 0 . 3 0

7 0 –1 4 2 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( a)    Installed at the Source.  T h e  s ys te m  b o n d i n g  j u m p e r
s h a l l  c o n n e c t th e  gr o u n d e d  c o n d u c to r  to  th e  s u p p l y-s i d e  b o n d ‐

i n g  j u m p e r  a n d  th e  n o r m a l l y n o n - c u r r e n t- c a r r yi n g  m e tal  e n c l o ‐
s u r e .

( b )    Installed at the First Disconnecting Means.  T h e  s ys te m
b o n d i n g  j u m p e r  s h a l l  c o n n e c t th e  g r o u n d e d  c o n d u c to r  to  th e

s u p p l y- s i d e  b o n d i n g j u m p e r,  th e  d i s c o n n e c ti n g  m e an s  e n c l o ‐
s u r e ,  a n d  th e  e q u i p m e n t g r o u n d i n g  c o n d u c to r ( s ) .

Exception: Separately derived systems consisting of multiple sources of
the same type that are connected in parallel shall be permitted to have

the system bonding jumper installed at the paralleling switchgear,
switchboard,  or other paralleling connection point instead of at the

disconnecting means located at each separate source.

( 2 )  S u p p l y- S i d e  B o n d i n g J u m p e r.  I f th e  s o u r c e  o f a s e p a r ate l y
d e r i ve d  s ys te m  an d  th e  frst d i s c o n n e c ti n g  m e an s  ar e  l o c a te d  i n
s e p ar ate  e n c l o s u r e s ,  a s u p p l y- s i d e  b o n d i n g j u m p e r  s h a l l  b e

i n s tal l e d  wi th  th e  c i r c u i t c o n d u c to r s  fr o m  th e  s o u r c e  e n c l o s u r e
to  th e  frst d i s c o n n e c ti n g m e an s  e n c l o s u r e .  A s u p p l y-s i d e  b o n d ‐
i n g j u m p e r  s h al l  n o t b e  r e q u i r e d  to  b e  l ar g e r  th an  th e  d e r i ve d

u n g ro u n d e d  c o n d u c to r s .  T h e  s u p p l y-s i d e  b o n d i n g  j u m p e r  s h a l l
b e  p e r m i tte d  to  b e  o f nonfexible  m e ta l  r ac e wa y typ e  o r  o f th e
wi r e  o r  b u s  typ e  as  fo l l o ws :

( 1 ) A s u p p l y- s i d e  b o n d i n g j u m p e r  o f th e  wi r e  typ e  s h a l l
c o m p l y wi th  2 5 0 . 1 0 2 ( C ) ,  b as e d  o n  th e  s i z e  o f th e  d e r i ve d
u n gr o u n d e d  c o n d u c to r s .

( 2 ) A s u p p l y-s i d e  b o n d i n g  j u m p e r  o f th e  b u s  typ e  s h a l l  h a ve  a
c r o s s -s e c ti o n a l  a r e a n o t s m al l e r  th an  a  s u p p l y-s i d e  b o n d ‐
i n g  j u m p e r  o f th e  wi r e  typ e  as  d e te r m i n e d  i n  2 5 0 . 1 0 2 ( C ) .

Exception: A supply-side bonding jumper shall not be required between
enclosures for installations made in compliance with 250. 30(A)(1 ),

Exception No.  2.

Δ ( 3 )  G ro u n d e d  C o n d uc to r.  I f a  gr o u n d e d  c o n d u c to r  i s  i n s tal l e d
a n d  th e  s ys te m  b o n d i n g j u m p e r  c o n n e c ti o n  i s  n o t l o c a te d  a t
th e  s o u r c e ,  2 5 0 . 3 0 ( A) ( 3 ) ( a )  th r o u g h  ( A) ( 3 ) ( d )  s h al l  ap p l y.

T h e  g r o u n d e d  c o n d u c to r  s h al l  n o t b e  r e q u i r e d  to  b e  l ar g e r
th an  th e  d e r i ve d  u n gr o u n d e d  c o n d u c to r s .

( a)    Sizing for a Single Raceway.  T h e  g r o u n d e d  c o n d u c to r
s h a l l  n o t b e  s m al l e r  th a n  specifed  i n  Tab l e  2 5 0 . 1 0 2 ( C ) ( 1 ) .

( b )    Conductors Connected in Parallel in Two or More Raceways
or Cables.  I f th e  u n gr o u n d e d  c o n d u c to r s  a r e  c o n n e c te d  i n  p ar al ‐
l e l  i n  two  o r  m o r e  r a c e ways  o r  c ab l e s ,  th e  g r o u n d e d  c o n d u c to r s

s h a l l  al s o  b e  i n s ta l l e d  i n  e a c h  r a c e way o r  c a b l e  an d  s h al l  b e
c o n n e c te d  i n  p a r al l e l .  T h e  s i z e  o f th e  g r o u n d e d  c o n d u c to r ( s )
i n  e ac h  r a c e way o r  c ab l e  s h al l  b e  b as e d  o n  th e  l ar g e s t d e r i ve d

u n gro u n d e d  c o n d u c to r  i n  e ac h  r a c e way o r  c ab l e ,  o r  th e  s u m  o f
th e  c i r c u l a r  m i l  ar e a s  o f th e  l ar g e s t d e r i ve d  u n g r o u n d e d
c o n d u c to r s  fr o m  e ac h  s e t c o n n e c te d  i n  p a r al l e l  i n  e a c h  r ac e wa y

o r  c a b l e ,  i n  ac c o r d an c e  wi th  2 5 0 . 3 0 ( A) ( 3 ) ( a ) ,  b u t n o t s m a l l e r
th a n  1 / 0  AWG.

I n fo r m a ti o n a l  N o te :  S e e  3 1 0 . 1 0 ( G )  fo r  g r o u n d e d  c o n d u c to r s
c o n n e c te d  i n  p a r a l l e l .

( c )    Delta-Connected System.  T h e  gr o u n d e d  c o n d u c to r  o f a
3 -p h as e ,  3 -wi r e  d e l ta s ys te m  s h a l l  h a ve  a n  a m p ac i ty n o t l e s s  th a n
th at o f th e  u n gr o u n d e d  c o n d u c to r s .

( d )    Impedance Grounded System.  T h e  i m p e d an c e  g r o u n d ‐
i n g c o n d u c to r  o f an  i m p e d an c e  g r o u n d e d  s ys te m  s h al l  b e

i n s tal l e d  i n  ac c o r d a n c e  wi th  2 5 0 . 3 6  o r  2 5 0 . 1 8 7 ,  a s  a p p l i c a b l e .

( 4 )  G ro u n d i n g E l e c tro d e .  T h e  b u i l d i n g o r  s tr u c tu r e  g r o u n d ‐
i n g  e l e c tr o d e  s ys te m  s h al l  b e  u s e d  as  th e  g r o u n d i n g e l e c tr o d e

fo r  th e  s e p ar a te l y d e r i ve d  s ys te m .  I f l o c ate d  o u td o o r s ,  th e
gr o u n d i n g  e l e c tr o d e  s h a l l  b e  i n  ac c o r d a n c e  wi th  2 5 0 . 3 0 ( C ) .

Exception: If a separately derived system originates in equipment that is
listed and identifed as suitable for use as service equipment,  the

grounding electrode used for the service or feeder equipment shall be
permitted to be used as the grounding electrode for the separately derived

system.

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  2 5 0 . 1 0 4 ( D )  fo r  b o n d i n g  r e q u i r e ‐
m e n ts  fo r  i n te r i o r  m e ta l  wa te r  p i p i n g  i n  th e  a r e a  s e r ve d  b y s e p a ‐
r ate l y d e r i ve d  s ys te m s .

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  2 5 0 . 5 0  a n d  2 5 0 . 5 8  fo r  r e q u i r e ‐
m e n ts  fo r  b o n d i n g  a l l  e l e c tr o d e s  to g e th e r  i f l o c a te d  at th e  s a m e
b u i l d i n g  o r  s tr u c tu r e .

( 5 )  G ro u n d i n g E l e c tro d e  C o n d u c to r,  S i n gl e  S e p arate l y D e ri ve d
S ys te m .  A g r o u n d i n g e l e c tr o d e  c o n d u c to r  fo r  a s i n gl e  s e p a‐

r a te l y d e r i ve d  s ys te m  s h a l l  b e  s i z e d  i n  ac c o r d a n c e  wi th  2 5 0 . 6 6
fo r  th e  d e r i ve d  u n g r o u n d e d  c o n d u c to r s .  I t s h al l  b e  u s e d  to

c o n n e c t th e  g r o u n d e d  c o n d u c to r  o f th e  d e r i ve d  s ys te m  to  th e
g r o u n d i n g  e l e c tr o d e  i n  ac c o r d an c e  wi th  2 5 0 . 3 0 ( A) ( 4 ) ,  o r  a s

p e r m i tte d  i n  2 5 0 . 6 8 ( C ) ( 1 )  an d  ( C ) ( 2 ) .  T h i s  c o n n e c ti o n  s h a l l
b e  m a d e  at th e  s am e  p o i n t o n  th e  s e p ar ate l y d e r i ve d  s ys te m

wh e r e  th e  s ys te m  b o n d i n g j u m p e r  i s  c o n n e c te d .

Exception No.  1 : If the system bonding jumper specifed in 250. 30(A)
(1 ) is a wire or busbar,  it shall be permitted to connect the grounding

electrode conductor to the equipment grounding terminal,  bar,  or bus if
the equipment grounding terminal,  bar,  or bus is of suffcient size for

the separately derived system.

Exception No.  2: If the source of a separately derived system is located
within equipment listed and identifed as suitable for use as service

equipment,  the grounding electrode conductor from the service or feeder
equipment to the grounding electrode shall be permitted as the ground‐

ing electrode conductor for the separately derived system,  if the ground‐
ing electrode conductor is of suffcient size for the separately derived

system.  If the equipment grounding bus internal to the equipment is not
smaller than the required grounding electrode conductor for the sepa‐

rately derived system,  the grounding electrode connection for the sepa‐
rately derived system shall be permitted to be made to the bus.

Exception No.  3: A grounding electrode conductor shall not be required
for a system that supplies a Class 1 ,  Class 2,  or Class 3 circuit and is

derived from a transformer rated not more than 1 000 volt-amperes,
provided the grounded conductor is bonded to the transformer frame or

enclosure by a jumper sized in accordance with 250. 30(A)(1 ),  Excep‐
tion No.  3,  and the transformer frame or enclosure is grounded by one

of the means specifed in 250. 1 34.

( 6 )  G ro u n d i n g E l e c tro d e  C o n d u c to r,  M u l ti p l e  S e p arate l y
D e ri ve d  S ys te m s .  A c o m m o n  gr o u n d i n g  e l e c tr o d e  c o n d u c to r

fo r  m u l ti p l e  s e p ar a te l y d e r i ve d  s ys te m s  s h al l  b e  p e r m i tte d .  I f
i n s ta l l e d ,  th e  c o m m o n  g r o u n d i n g e l e c tr o d e  c o n d u c to r  s h al l  b e

u s e d  to  c o n n e c t th e  g r o u n d e d  c o n d u c to r  o f e ac h  s e p a r ate l y
d e r i ve d  s ys te m  to  th e  gr o u n d i n g  e l e c tr o d e  as  specifed  i n
2 5 0 . 3 0 ( A) ( 4 ) .  A gr o u n d i n g  e l e c tr o d e  c o n d u c to r  ta p  s h al l  th e n

b e  i n s ta l l e d  fr o m  e a c h  s e p ar ate l y d e r i ve d  s ys te m  to  th e
c o m m o n  gr o u n d i n g  e l e c tr o d e  c o n d u c to r.  E ac h  tap  c o n d u c to r
s h a l l  c o n n e c t th e  gr o u n d e d  c o n d u c to r  o f th e  s e p ar a te l y

d e r i ve d  s ys te m  to  th e  c o m m o n  gr o u n d i n g  e l e c tr o d e  c o n d u c to r.
T h i s  c o n n e c ti o n  s h a l l  b e  m ad e  at th e  s a m e  p o i n t o n  th e  s e p a‐
r a te l y d e r i ve d  s ys te m  wh e r e  th e  s ys te m  b o n d i n g j u m p e r  i s

c o n n e c te d .

Exception No.  1 : If the system bonding jumper specifed in 250. 30(A)
(1 ) is a wire or busbar,  it shall be permitted to connect the grounding
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electrode conductor tap to the equipment grounding terminal,  bar,  or
bus,  provided the equipment grounding terminal,  bar,  or bus is of suff‐
cient size for the separately derived system.

Exception No.  2: A grounding electrode conductor shall not be required
for a system that supplies a Class 1 ,  Class 2,  or Class 3 circuit and is

derived from a transformer rated not more than 1 000 volt-amperes,
provided the system grounded conductor is bonded to the transformer

frame or enclosure by a jumper sized in accordance with 250. 30(A)(1 ),
Exception No.  3,  and the transformer frame or enclosure is grounded by

one of the means specifed in 250. 1 34.

Exception No.  3: If the source of a separately derived system is located
within equipment listed and identifed as suitable for use as service

equipment,  the grounding electrode conductor from the service or feeder
equipment to the grounding electrode shall be permitted as the ground‐

ing electrode conductor for the separately derived system,  if the ground‐
ing electrode conductor is of suffcient size for the separately derived

system.  If the equipment grounding bus internal to the equipment is not
smaller than the required grounding electrode conductor for the sepa‐

rately derived system,  the grounding electrode connection for the sepa‐
rately derived system shall be permitted to be made to the bus.

( a)    Common Grounding Electrode Conductor.  T h e  c o m m o n
gr o u n d i n g  e l e c tr o d e  c o n d u c to r  s h al l  b e  p e r m i tte d  to  b e  o n e  o f

th e  fo l l o wi n g :

( 1 ) A c o n d u c to r  o f th e  wi r e  typ e  n o t s m al l e r  th an  3 / 0  AWG
c o p p e r  o r  2 5 0  kc m i l  al u m i n u m

( 2 ) A m e ta l  wa te r  p i p e  i n  a c c o r d a n c e  wi th  2 5 0 . 6 8 ( C ) ( 1 )
( 3 ) T h e  m e tal  s tr u c tu r al  fr am e  o f th e  b u i l d i n g o r  s tr u c tu r e  i n

ac c o r d an c e  wi th  2 5 0 . 6 8 ( C ) ( 2 )  o r  i s  c o n n e c te d  to  th e
gr o u n d i n g  e l e c tr o d e  s ys te m  b y a c o n d u c to r  n o t s m a l l e r

th an  3 / 0  AWG c o p p e r  o r  2 5 0  kc m i l  al u m i n u m
( b )    Tap Conductor Size.  E a c h  tap  c o n d u c to r  s h al l  b e  s i z e d

i n  ac c o r d an c e  wi th  2 5 0 . 6 6  b as e d  o n  th e  d e r i ve d  u n gr o u n d e d
c o n d u c to r s  o f th e  s e p ar ate l y d e r i ve d  s ys te m  i t s e r ve s .

Exception to (a)(1 ) and (b): If the only electrodes that are present are of
the types in 250. 66(A),  (B),  or (C),  the size of the common grounding

electrode conductor shall not be required to be larger than the largest
conductor required by 250. 66(A),  (B),  or (C) for the type of electrode

that is present.

( c )    Connections.  Al l  ta p  c o n n e c ti o n s  to  th e  c o m m o n
gr o u n d i n g  e l e c tr o d e  c o n d u c to r  s h al l  b e  m ad e  at an  a c c e s s i b l e
l o c ati o n  b y o n e  o f th e  fo l l o wi n g m e th o d s :

( 1 ) A c o n n e c to r  l i s te d  a s  g r o u n d i n g a n d  b o n d i n g  e q u i p m e n t.
( 2 ) L i s te d  c o n n e c ti o n s  to  a l u m i n u m  o r  c o p p e r  b u s b ar s  n o t

s m a l l e r  th an  6  m m  th i c k ×  5 0  m m  wi d e  ( 1 ∕4  i n .  th i c k ×  2  i n .
wi d e )  an d  o f a  l e n g th  to  a c c o m m o d ate  th e  n u m b e r  o f

te r m i n a ti o n s  n e c e s s ar y fo r  th e  i n s tal l ati o n .  I f al u m i n u m
b u s b a r s  ar e  u s e d ,  th e  i n s tal l a ti o n  s h a l l  a l s o  b e  i n  a c c o r d ‐

a n c e  wi th  2 5 0 . 6 4 ( A) .
( 3 ) T h e  e x o th e r m i c  we l d i n g  p r o c e s s .

Ta p  c o n d u c to r s  s h al l  b e  c o n n e c te d  to  th e  c o m m o n  g r o u n d ‐
i n g  e l e c tr o d e  c o n d u c to r  i n  s u c h  a  m an n e r  th at th e  c o m m o n

g r o u n d i n g  e l e c tr o d e  c o n d u c to r  r e m ai n s  wi th o u t a s p l i c e  o r
j o i n t.

( 7 )  I n s tal l ati o n .  T h e  i n s tal l a ti o n  o f al l  g r o u n d i n g e l e c tr o d e
c o n d u c to r s  s h al l  c o m p l y wi th  2 5 0 . 6 4 ( A) ,  ( B ) ,  ( C ) ,  a n d  ( E ) .

( 8 )  B o n d i n g.  S tr u c tu r al  s te e l  an d  m e ta l  p i p i n g s h a l l  b e
c o n n e c te d  to  th e  gr o u n d e d  c o n d u c to r  o f a  s e p ar ate l y d e r i ve d

s ys te m  i n  a c c o r d a n c e  wi th  2 5 0 . 1 0 4 ( D ) .

( B )  U n gro u n d e d  S ys te m s .  T h e  e q u i p m e n t o f an  u n g r o u n d e d
s e p ar a te l y d e r i ve d  s ys te m  s h al l  b e  g r o u n d e d  an d  b o n d e d  a s
specifed  i n  2 5 0 . 3 0 ( B ) ( 1 )  th r o u g h  ( B ) ( 3 ) .

( 1 )  G ro u n d i n g E l e c tro d e  C o n d u c to r.  A gr o u n d i n g  e l e c tr o d e
c o n d u c to r,  s i z e d  i n  a c c o r d an c e  wi th  2 5 0 . 6 6  fo r  th e  l a r ge s t
d e r i ve d  u n g r o u n d e d  c o n d u c to r ( s )  o r  s e t o f d e r i ve d  u n gr o u n ‐

d e d  c o n d u c to r s ,  s h a l l  b e  u s e d  to  c o n n e c t th e  m e tal  e n c l o s u r e s
o f th e  d e r i ve d  s ys te m  to  th e  g r o u n d i n g e l e c tr o d e  a s  specifed  i n
2 5 0 . 3 0 ( A) ( 5 )  o r  ( A) ( 6 ) ,  as  ap p l i c ab l e .  T h i s  c o n n e c ti o n  s h a l l  b e

m a d e  a t an y p o i n t o n  th e  s e p a r ate l y d e r i ve d  s ys te m  fr o m  th e
s o u r c e  to  th e  frst s ys te m  d i s c o n n e c ti n g m e a n s .  I f th e  s o u r c e  i s

l o c ate d  o u ts i d e  th e  b u i l d i n g o r  s tr u c tu r e  s u p p l i e d ,  a  g r o u n d i n g
e l e c tr o d e  c o n n e c ti o n  s h al l  b e  m a d e  i n  c o m p l i a n c e  wi th

2 5 0 . 3 0 ( C ) .

( 2 )  G ro u n d i n g E l e c tro d e .  E x c e p t as  p e r m i tte d  b y 2 5 0 . 3 4  fo r
p o r ta b l e  a n d  ve h i c l e - m o u n te d  ge n e r a to r s ,  th e  gr o u n d i n g  e l e c ‐
tr o d e  s h al l  c o m p l y wi th  2 5 0 . 3 0 ( A) ( 4 ) .

( 3 )  B o n d i n g P ath  an d  C o n d uc to r.  A s u p p l y-s i d e  b o n d i n g
j u m p e r  s h al l  b e  i n s ta l l e d  fr o m  th e  s o u r c e  o f a s e p ar a te l y

d e r i ve d  s ys te m  to  th e  frst d i s c o n n e c ti n g  m e an s  i n  c o m p l i a n c e
wi th  2 5 0 . 3 0 ( A) ( 2 ) .

Δ ( C )  O utd o o r S o u rc e .  I f th e  s o u r c e  o f th e  s e p a r ate l y d e r i ve d
s ys te m  i s  l o c ate d  o u ts i d e  th e  b u i l d i n g  o r  s tr u c tu r e  s u p p l i e d ,  a

gr o u n d i n g  e l e c tr o d e  c o n n e c ti o n  s h al l  b e  m ad e  at th e  s o u r c e
l o c ati o n  to  o n e  o r  m o r e  gr o u n d i n g  e l e c tr o d e s  i n  a c c o r d a n c e

wi th  2 5 0 . 5 0 .  I n  ad d i ti o n ,  th e  i n s ta l l ati o n  s h al l  b e  i n  ac c o r d a n c e
wi th  2 5 0 . 3 0 ( A)  fo r  gr o u n d e d  s ys te m s  o r  wi th  2 5 0 . 3 0 ( B )  fo r

u n g r o u n d e d  s ys te m s .

Exception: The grounding electrode conductor connection for impedance
grounded systems shall be in accordance with 250. 36 or 250. 1 87,  as

applicable.

2 5 0 . 3 2  B u i l d i n gs  o r S tr u c tu re s  S u p p l i e d  b y a Fe e d e r( s )  o r
B ran c h  C i rc ui t( s ) .

Δ ( A)  G ro u n d i n g E l e c tro d e  S ys te m  an d  G ro u n d i n g E l e c tro d e
C o n d u c to r.  A b u i l d i n g ( s )  o r  s tr u c tu r e ( s )  s u p p l i e d  b y a

fe e d e r ( s )  o r  b r an c h  c i r c u i t( s )  s h a l l  h ave  a  g r o u n d i n g e l e c tr o d e
s ys te m  a n d  g r o u n d i n g  e l e c tr o d e  c o n d u c to r  i n s tal l e d  i n  a c c o r d ‐

a n c e  wi th  P ar t I I I  o f Ar ti c l e  2 5 0 .

Exception: A grounding electrode system and grounding electrode
conductor shall not be required if only a single branch circuit,  includ‐
ing a multiwire branch circuit,  supplies the building or structure and

the branch circuit includes an equipment grounding conductor for
grounding the normally non-current-carrying metal parts of equipment.

( B )  G ro un d e d  S ys te m s .

( 1 )  S u p p l i e d  b y a Fe e d e r o r B ran c h  C i rc u i t.  An  e q u i p m e n t
gr o u n d i n g  c o n d u c to r,  as  d e s c r i b e d  i n  2 5 0 . 1 1 8 ,  s h a l l  b e  r u n

wi th  th e  s u p p l y c o n d u c to r s  a n d  b e  c o n n e c te d  to  th e  b u i l d i n g
o r  s tr u c tu r e  d i s c o n n e c ti n g m e a n s  a n d  to  th e  g r o u n d i n g e l e c ‐
tr o d e ( s ) .  T h e  e q u i p m e n t g r o u n d i n g c o n d u c to r  s h a l l  b e  u s e d

fo r  gr o u n d i n g  o r  b o n d i n g o f e q u i p m e n t,  s tr u c tu r e s ,  o r  fr a m e s
r e q u i r e d  to  b e  g r o u n d e d  o r  b o n d e d .  T h e  e q u i p m e n t g r o u n d ‐
i n g  c o n d u c to r  s h al l  b e  s i z e d  i n  ac c o r d an c e  wi th  2 5 0 . 1 2 2 .  An y

i n s ta l l e d  gr o u n d e d  c o n d u c to r  s h a l l  n o t b e  c o n n e c te d  to  th e
e q u i p m e n t gr o u n d i n g  c o n d u c to r  o r  to  th e  g r o u n d i n g e l e c ‐
tr o d e ( s ) .

Exception No.  1 : For installations made in compliance with previous
editions of this Code that permitted such connection,  the grounded

conductor run with the supply to the building or structure shall be
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permitted to serve as the ground-fault return path if all of the following
requirements continue to be met:

(1 ) An equipment grounding conductor is not run with the supply to
the building or structure.

(2) There are no continuous metallic paths bonded to the grounding
system in each building or structure involved.

(3) Ground-fault protection of equipment has not been installed on
the supply side of the feeder(s).

If the grounded conductor is used for grounding in accordance with
the provision of this exception,  the size of the grounded conductor shall

not be smaller than the larger of either of the following:

(1 ) The calculated neutral load in accordance with 220. 61
(2) The minimum equipment grounding conductor sized in accord‐

ance with 250. 1 22

Exception No.  2: If system bonding jumpers are installed in accordance
with 250. 30(A)(1 ),  Exception No.  2,  the feeder grounded circuit

conductor at the building or structure served shall be connected to the
equipment grounding conductors,  grounding electrode conductor,  and

the enclosure for the frst disconnecting means.

( 2 )  S u p p l i e d  b y S e p arate l y D e ri ve d  S ys te m .
( a)    With Overcurrent Protection.  I f o ve r c u r r e n t p r o te c ti o n  i s

p r o vi d e d  wh e r e  th e  c o n d u c to r s  o r i g i n a te ,  th e  i n s ta l l a ti o n  s h a l l
c o m p l y wi th  2 5 0 . 3 2 ( B ) ( 1 ) .

( b )    Without Overcurrent Protection.  I f o ve r c u r r e n t p r o te c ‐
ti o n  i s  n o t p r o vi d e d  wh e r e  th e  c o n d u c to r s  o r i gi n ate ,  th e  i n s ta l ‐
l ati o n  s h a l l  c o m p l y wi th  2 5 0 . 3 0 ( A) .  I f i n s tal l e d ,  th e  s u p p l y-s i d e

b o n d i n g  j u m p e r  s h al l  b e  c o n n e c te d  to  th e  b u i l d i n g  o r  s tr u c ‐
tu r e  d i s c o n n e c ti n g  m e a n s  a n d  to  th e  gr o u n d i n g  e l e c tr o d e ( s ) .

( C )  U n gro un d e d  S ys te m s .

( 1 )  S u p p l i e d  b y a Fe e d e r o r B ran c h  C i rc u i t.  An  e q u i p m e n t
gr o u n d i n g  c o n d u c to r,  as  d e s c r i b e d  i n  2 5 0 . 1 1 8 ,  s h al l  b e  i n s tal ‐
l e d  wi th  th e  s u p p l y c o n d u c to r s  an d  b e  c o n n e c te d  to  th e  b u i l d ‐
i n g o r  s tr u c tu r e  d i s c o n n e c ti n g m e a n s  a n d  to  th e  g r o u n d i n g
e l e c tr o d e ( s ) .  T h e  gr o u n d i n g  e l e c tr o d e ( s )  s h a l l  a l s o  b e  c o n n e c ‐

te d  to  th e  b u i l d i n g o r  s tr u c tu r e  d i s c o n n e c ti n g  m e a n s .

( 2 )  S u p p l i e d  b y a S e p arate l y D e ri ve d  S ys te m .
( a)    With Overcurrent Protection.  I f o ve r c u r r e n t p r o te c ti o n  i s

p r o vi d e d  wh e r e  th e  c o n d u c to r s  o r i g i n a te ,  th e  i n s ta l l a ti o n  s h a l l
c o m p l y wi th  2 5 0 . 3 2 ( C ) ( 1 ) .

( b )    Without Overcurrent Protection.  I f o ve r c u r r e n t p r o te c ‐
ti o n  i s  n o t p r o vi d e d  wh e r e  th e  c o n d u c to r s  o r i gi n ate ,  th e  i n s tal ‐
l ati o n  s h al l  c o m p l y wi th  2 5 0 . 3 0 ( B ) .  I f i n s tal l e d ,  th e  s u p p l y-s i d e

b o n d i n g  j u m p e r  s h al l  b e  c o n n e c te d  to  th e  b u i l d i n g o r  s tr u c ‐
tu r e  d i s c o n n e c ti n g  m e an s  an d  to  th e  gr o u n d i n g  e l e c tr o d e ( s ) .

( D )  D i s c o n n e c ti n g M e an s  L o c ate d  i n  S e p arate  B u i l d i n g o r
S tr u c tu re  o n  th e  S am e  P re m i s e s .  I f o n e  o r  m o r e  d i s c o n n e c ti n g

m e a n s  s u p p l y o n e  o r  m o r e  ad d i ti o n a l  b u i l d i n gs  o r  s tr u c tu r e s
u n d e r  s i n g l e  m an ag e m e n t,  an d  wh e r e  th e s e  d i s c o n n e c ti n g
m e a n s  ar e  l o c ate d  r e m o te  fr o m  th o s e  b u i l d i n g s  o r  s tr u c tu r e s  i n
ac c o r d an c e  wi th  2 2 5 . 3 1 ( B ) ,  E x c e p ti o n  N o .  1  an d  N o .  2 ,
7 0 0 . 1 2 ( D ) ( 4 ) ,  7 0 1 . 1 2 ( D ) ( 3 ) ,  o r  7 0 2 . 1 2 ,  a l l  o f th e  fo l l o wi n g
c o n d i ti o n s  s h a l l  b e  m e t:

( 1 ) T h e  c o n n e c ti o n  o f th e  g r o u n d e d  c o n d u c to r  to  th e
gr o u n d i n g  e l e c tr o d e ,  to  n o r m a l l y n o n -c u r r e n t-c ar r yi n g

m e tal  p ar ts  o f e q u i p m e n t,  o r  to  th e  e q u i p m e n t g r o u n d ‐
i n g c o n d u c to r  at a  s e p ar a te  b u i l d i n g o r  s tr u c tu r e  s h al l  n o t
b e  m ad e .

( 2 ) An  e q u i p m e n t g r o u n d i n g c o n d u c to r  fo r  g r o u n d i n g an d
b o n d i n g  a n y n o r m al l y n o n -c u r r e n t-c ar r yi n g m e tal  p ar ts  o f

e q u i p m e n t,  i n te r i o r  m e tal  p i p i n g  s ys te m s ,  a n d  b u i l d i n g o r
s tr u c tu r a l  m e tal  fr a m e s  i s  r u n  wi th  th e  c i r c u i t c o n d u c to r s
to  a s e p a r ate  b u i l d i n g  o r  s tr u c tu r e  an d  c o n n e c te d  to  e x i s t‐
i n g  g r o u n d i n g  e l e c tr o d e ( s )  r e q u i r e d  i n  P a r t I I I  o f th i s

ar ti c l e ,  o r,  i f th e r e  ar e  n o  e x i s ti n g e l e c tr o d e s ,  th e  g r o u n d ‐
i n g e l e c tr o d e ( s )  r e q u i r e d  i n  P a r t I I I  o f th i s  ar ti c l e  s h a l l  b e

i n s ta l l e d  i f a s e p ar a te  b u i l d i n g  o r  s tr u c tu r e  i s  s u p p l i e d  b y
m o r e  th an  o n e  b r a n c h  c i r c u i t.

( 3 ) T h e  c o n n e c ti o n  b e twe e n  th e  e q u i p m e n t g r o u n d i n g
c o n d u c to r  an d  th e  gr o u n d i n g  e l e c tr o d e  at a  s e p a r ate

b u i l d i n g  o r  s tr u c tu r e  s h al l  b e  m ad e  i n  a j u n c ti o n  b o x ,
p an e l b o a r d ,  o r  s i m i l a r  e n c l o s u r e  l o c ate d  i m m e d i a te l y

i n s i d e  o r  o u ts i d e  th e  s e p ar a te  b u i l d i n g o r  s tr u c tu r e .

( E )  G ro u n d i n g E l e c tro d e  C o n d u c to r.  T h e  s i z e  o f th e  g r o u n d ‐
i n g e l e c tr o d e  c o n d u c to r  to  th e  g r o u n d i n g e l e c tr o d e ( s )  s h a l l

n o t b e  s m al l e r  th a n  gi ve n  i n  2 5 0 . 6 6 ,  b as e d  o n  th e  l a r ge s t
u n g r o u n d e d  s u p p l y c o n d u c to r.  T h e  i n s tal l ati o n  s h a l l  c o m p l y

wi th  P ar t I I I  o f th i s  ar ti c l e .

2 5 0 . 3 4  P o r tab l e ,  Ve h i c l e - M o u n te d ,  an d  Trai l e r- M o u n te d
G e n e rato rs .

( A)  P o r tab l e  G e n e rato rs .  T h e  fr a m e  o f a  p o r ta b l e  g e n e r ato r
s h a l l  n o t b e  r e q u i r e d  to  b e  c o n n e c te d  to  a  gr o u n d i n g  e l e c tr o d e

a s  defned  i n  2 5 0 . 5 2  fo r  a  s ys te m  s u p p l i e d  b y th e  g e n e r ato r
u n d e r  b o th  o f th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) T h e  g e n e r ato r  s u p p l i e s  o n l y e q u i p m e n t m o u n te d  o n  th e
g e n e r ato r,  c o r d -an d -p l u g -c o n n e c te d  e q u i p m e n t th r o u gh
r e c e p ta c l e s  m o u n te d  o n  th e  g e n e r ato r,  o r  b o th .

( 2 ) T h e  n o r m al l y n o n -c u r r e n t-c ar r yi n g m e tal  p ar ts  o f e q u i p ‐
m e n t a n d  th e  e q u i p m e n t gr o u n d i n g  c o n d u c to r  te r m i n al s
o f th e  r e c e p tac l e s  a r e  c o n n e c te d  to  th e  g e n e r ato r  fr am e .

( B )  Ve h i c l e - M o u n te d  an d  Trai l e r- M o u n te d  G e n e rato rs .  T h e
fr am e  o f a  ve h i c l e  o r  tr ai l e r  s h a l l  n o t b e  r e q u i r e d  to  b e  c o n n e c ‐
te d  to  a  g r o u n d i n g e l e c tr o d e  as  defned  i n  2 5 0 . 5 2  fo r  a s ys te m

s u p p l i e d  b y a ge n e r a to r  l o c ate d  o n  th i s  ve h i c l e  o r  tr a i l e r  u n d e r
a l l  o f th e  fo l l o wi n g c o n d i ti o n s :

( 1 ) T h e  fr am e  o f th e  g e n e r ato r  i s  b o n d e d  to  th e  ve h i c l e  o r
tr a i l e r  fr am e .

( 2 ) T h e  g e n e r ato r  s u p p l i e s  o n l y e q u i p m e n t l o c ate d  o n  th e
ve h i c l e  o r  tr a i l e r ;  c o r d - an d - p l u g- c o n n e c te d  e q u i p m e n t

th r o u g h  r e c e p ta c l e s  m o u n te d  o n  th e  ve h i c l e ;  o r  b o th
e q u i p m e n t l o c ate d  o n  th e  ve h i c l e  o r  tr a i l e r  a n d  c o r d -a n d -

p l u g- c o n n e c te d  e q u i p m e n t th r o u g h  r e c e p ta c l e s  m o u n te d
o n  th e  ve h i c l e ,  tr ai l e r,  o r  o n  th e  g e n e r ato r.

( 3 ) T h e  n o r m al l y n o n -c u r r e n t-c ar r yi n g m e tal  p ar ts  o f e q u i p ‐
m e n t an d  th e  e q u i p m e n t gr o u n d i n g  c o n d u c to r  te r m i n al s
o f th e  r e c e p tac l e s  ar e  c o n n e c te d  to  th e  g e n e r ato r  fr am e .

Δ ( C )  G ro u n d e d  C o n d uc to r B o n d i n g.  A c o n d u c to r  th at i s
r e q u i r e d  to  b e  g r o u n d e d  b y 2 5 0 . 2 6  s h al l  b e  c o n n e c te d  to  th e

ge n e r a to r  fr a m e  i f th e  ge n e r a to r  i s  a  c o m p o n e n t o f a  s e p a r ate l y
d e r i ve d  s ys te m .

I n fo r m ati o n a l  N o te :  S e e  2 5 0 . 3 0  fo r  g r o u n d i n g  p o r ta b l e  g e n e r a ‐
to r s  s u p p l yi n g  fxed  wi r i n g  s ys te m s .

2 5 0 . 3 5  P e r m an e n tl y I n s tal l e d  G e n e rato rs .  A c o n d u c to r  th a t
p r o vi d e s  an  e ffe c ti ve  g r o u n d -fau l t c u r r e n t p ath  s h a l l  b e  i n s ta l ‐
l e d  wi th  th e  s u p p l y c o n d u c to r s  fr o m  a p e r m an e n tl y i n s tal l e d
ge n e r ato r ( s )  to  th e  frst d i s c o n n e c ti n g  m e a n ( s )  i n  ac c o r d a n c e

wi th  2 5 0 . 3 5 ( A)  o r  ( B ) .
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G 2 5 0 . 5 2

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 4 5

( A)  S e p arate l y D e ri ve d  S ys te m .  I f th e  g e n e r ato r  i s  i n s ta l l e d  a s
a s e p ar a te l y d e r i ve d  s ys te m ,  th e  r e q u i r e m e n ts  i n  2 5 0 . 3 0  s h a l l

a p p l y.

( B )  N o n s e p arate l y D e ri ve d  S ys te m .  I f th e  ge n e r a to r  i s  i n s ta l ‐
l e d  a s  a  n o n s e p ar ate l y d e r i ve d  s ys te m ,  an d  o ve r c u r r e n t p r o te c ‐
ti o n  i s  n o t i n te g r al  wi th  th e  ge n e r a to r  a s s e m b l y,  a s u p p l y-s i d e

b o n d i n g j u m p e r  s h al l  b e  i n s tal l e d  b e twe e n  th e  g e n e r ato r
e q u i p m e n t gr o u n d i n g  te r m i n al  a n d  th e  e q u i p m e n t g r o u n d i n g
te r m i n a l ,  b ar,  o r  b u s  o f th e  d i s c o n n e c ti n g m e a n ( s ) .  I t s h a l l  b e

s i z e d  i n  ac c o r d an c e  wi th  2 5 0 . 1 0 2 ( C )  b as e d  o n  th e  s i z e  o f th e
c o n d u c to r s  s u p p l i e d  b y th e  g e n e r ato r.

Δ 2 5 0 . 3 6  I m p e d an c e  G ro u n d e d  S ys te m s  — 4 8 0  Vo l ts  to
1 0 0 0  Vo l ts .  I m p e d an c e  gr o u n d e d  s ys te m s  i n  wh i c h  a  g r o u n d ‐

i n g i m p e d an c e  d e vi c e ,  typ i c a l l y a  r e s i s to r,  l i m i ts  th e  g r o u n d -
fa u l t c u r r e n t s h a l l  b e  p e r m i tte d  fo r  3 -p h a s e  ac  s ys te m s  o f
4 8 0  vo l ts  to  1 0 0 0  vo l ts  i f a l l  th e  fo l l o wi n g  c o n d i ti o n s  ar e  m e t:

( 1 ) T h e  c o n d i ti o n s  o f m ai n te n an c e  an d  s u p e r vi s i o n  e n s u r e
th a t o n l y qualifed  p e r s o n s  s e r vi c e  th e  i n s tal l ati o n .

( 2 ) Gr o u n d  d e te c to r s  ar e  i n s tal l e d  o n  th e  s ys te m .
( 3 ) L i n e -to -n e u tr a l  l o a d s  ar e  n o t s e r ve d .

I m p e d an c e  g r o u n d e d  s ys te m s  s h al l  c o m p l y wi th  2 5 0 . 3 6 ( A)
th r o u g h  ( G) .

I n fo r m ati o n a l  N o te :  S e e  N F PA 70E- 2 0 2 1 ,  Standard for Electrical
Safety in the Workplace,  An n e x  O ,  fo r  i n fo r m a ti o n  o n  i m p e d a n c e

g r o u n d i n g  to  r e d u c e  a r c -fash  h a z a r d s .

( A)  L o c ati o n .  T h e  gr o u n d i n g  i m p e d an c e  d e vi c e  s h al l  b e
i n s ta l l e d  b e twe e n  th e  g r o u n d i n g e l e c tr o d e  c o n d u c to r  an d  th e
i m p e d an c e  gr o u n d i n g  c o n d u c to r  c o n n e c te d  to  th e  s ys te m
n e u tr al  p o i n t.  I f a  n e u tr a l  p o i n t i s  n o t a va i l ab l e ,  th e  g r o u n d i n g
i m p e d a n c e  s h al l  b e  i n s ta l l e d  b e twe e n  th e  g r o u n d i n g e l e c tr o d e
c o n d u c to r  an d  th e  i m p e d an c e  g r o u n d i n g  c o n d u c to r  c o n n e c ‐
te d  to  th e  n e u tr al  p o i n t d e r i ve d  fr o m  a  g r o u n d i n g  tr an s fo r m e r.

( B )  I m p e d an c e  G ro u n d i n g C o n d u c to r I n s u l ati o n  an d  Am p ac ‐
i ty.  T h e  i m p e d a n c e  gr o u n d i n g  c o n d u c to r  fr o m  th e  n e u tr al
p o i n t o f th e  tr a n s fo r m e r  o r  g e n e r ato r  to  i ts  c o n n e c ti o n  p o i n t
to  th e  g r o u n d i n g i m p e d a n c e  s h al l  b e  fu l l y i n s u l ate d .

T h e  i m p e d a n c e  g r o u n d i n g  c o n d u c to r  s h al l  h ave  a n  am p a c i ty
o f n o t l e s s  th an  th e  m ax i m u m  c u r r e n t r a ti n g o f th e  g r o u n d i n g
i m p e d a n c e  b u t i n  n o  c as e  s h al l  th e  i m p e d an c e  g r o u n d i n g
c o n d u c to r  b e  s m al l e r  th a n  8  AWG c o p p e r  o r  6  AWG al u m i n u m
o r  c o p p e r-c l ad  a l u m i n u m .

( C )  S ys te m  G ro u n d i n g C o n n e c ti o n .  T h e  s ys te m  s h al l  n o t b e
c o n n e c te d  to  g r o u n d  e x c e p t th r o u gh  th e  g r o u n d i n g i m p e ‐
d an c e  d e vi c e .

I n fo r m a ti o n a l  N o te :  T h e  i m p e d a n c e  i s  n o r m a l l y s e l e c te d  to  l i m i t
th e  g r o u n d - fa u l t c u r r e n t to  a  val u e  s l i g h tl y g r e a te r  th an  o r  e q u a l
to  th e  c a p a c i ti ve  c h a r g i n g  c u r r e n t o f th e  s ys te m .  T h i s  va l u e  o f
i m p e d a n c e  wi l l  a l s o  l i m i t tr a n s i e n t o ve r vo l ta g e s  to  s a fe  va l u e s .
F o r  g u i d a n c e ,  r e fe r  to  c r i te r i a fo r  l i m i ti n g  tr a n s i e n t o ve r vo l ta g e s
i n  I E E E  3 0 0 3 . 1 -2 0 1 9 ,  Recommended Practice for System Grounding of
Industrial and Commercial Power Systems.

( D )  I m p e d an c e  G ro u n d i n g C o n d u c to r Ro u ti n g.  T h e  i m p e ‐
d an c e  gr o u n d i n g  c o n d u c to r  s h a l l  b e  p e r m i tte d  to  b e  i n s tal l e d

i n  a  s e p ar ate  r ac e way fr o m  th e  u n gr o u n d e d  c o n d u c to r s .  I t s h a l l
n o t b e  r e q u i r e d  to  r u n  th i s  c o n d u c to r  wi th  th e  p h a s e  c o n d u c ‐
to r s  to  th e  frst s ys te m  d i s c o n n e c ti n g m e an s  o r  o ve r c u r r e n t

d e vi c e .

( E )  I m p e d an c e  B o n d i n g J u m p e r.  T h e  i m p e d an c e  b o n d i n g
j u m p e r  ( th e  c o n n e c ti o n  b e twe e n  th e  e q u i p m e n t g r o u n d i n g

c o n d u c to r s  a n d  th e  g r o u n d i n g  i m p e d an c e  d e vi c e )  s h a l l  b e  an
u n s p l i c e d  c o n d u c to r  r u n  fr o m  th e  frst s ys te m  d i s c o n n e c ti n g

m e a n s  o r  o ve r c u r r e n t d e vi c e  to  th e  g r o u n d e d  s i d e  o f th e
g r o u n d i n g  i m p e d a n c e  d e vi c e .

( F)  G ro un d i n g E l e c tro d e  C o n d u c to r C o n n e c ti o n  L o c ati o n .
F o r  s e r vi c e s  o r  s e p a r ate l y d e r i ve d  s ys te m s ,  th e  g r o u n d i n g e l e c ‐

tr o d e  c o n d u c to r  s h al l  b e  c o n n e c te d  at an y p o i n t fr o m  th e
g r o u n d e d  s i d e  o f th e  g r o u n d i n g i m p e d an c e  d e vi c e  to  th e

e q u i p m e n t gr o u n d i n g  c o n n e c ti o n  at th e  s e r vi c e  e q u i p m e n t o r
th e  frst s ys te m  d i s c o n n e c ti n g  m e a n s  o f a s e p ar a te l y d e r i ve d
s ys te m .

( G )  I m p e d an c e  B o n d i n g J u m p e r S i z e .  T h e  i m p e d a n c e  b o n d ‐
i n g  j u m p e r  s h al l  b e  s i z e d  i n  a c c o r d a n c e  wi th  e i th e r  o f th e

fo l l o wi n g :

( 1 ) I f th e  g r o u n d i n g e l e c tr o d e  c o n d u c to r  c o n n e c ti o n  i s  m ad e
at th e  g r o u n d i n g  i m p e d a n c e  d e vi c e ,  th e  e q u i p m e n t
b o n d i n g  j u m p e r  s h a l l  b e  s i z e d  i n  ac c o r d an c e  wi th  2 5 0 . 6 6 ,

b a s e d  o n  th e  s i z e  o f th e  s e r vi c e  e n tr an c e  c o n d u c to r s  fo r  a
s e r vi c e  o r  th e  d e r i ve d  p h a s e  c o n d u c to r s  fo r  a  s e p ar a te l y

d e r i ve d  s ys te m .
( 2 ) I f th e  gr o u n d i n g  e l e c tr o d e  c o n d u c to r  i s  c o n n e c te d  a t th e

frst s ys te m  d i s c o n n e c ti n g m e a n s  o r  o ve r c u r r e n t d e vi c e ,
th e  i m p e d an c e  b o n d i n g j u m p e r  s h a l l  b e  s i z e d  th e  s am e  a s
th e  i m p e d an c e  g r o u n d i n g c o n d u c to r  i n  2 5 0 . 3 6 ( B ) .

P ar t I I I . G ro u n d i n g E l e c tro d e  S ys te m  an d  G ro u n d i n g E l e c ‐
tro d e  C o n d uc to r

2 5 0 . 5 0  G ro u n d i n g E l e c tro d e  S ys te m .  Al l  gr o u n d i n g  e l e c tr o d e s
as  d e s c r i b e d  i n  2 5 0 . 5 2 ( A) ( 1 )  th r o u gh  ( A) ( 7 )  th a t ar e  p r e s e n t

a t e ac h  b u i l d i n g  o r  s tr u c tu r e  s e r ve d  s h a l l  b e  b o n d e d  to g e th e r
to  fo r m  th e  g r o u n d i n g e l e c tr o d e  s ys te m .  I f n o n e  o f th e s e

gr o u n d i n g  e l e c tr o d e s  e x i s t,  o n e  o r  m o r e  o f th e  gr o u n d i n g  e l e c ‐
tr o d e s  specifed  i n  2 5 0 . 5 2 ( A) ( 4 )  th r o u gh  ( A) ( 8 )  s h a l l  b e

i n s ta l l e d  an d  u s e d .

Exception: Concrete-encased electrodes of existing buildings or structures
shall not be required to be part of the grounding electrode system if the

rebar is not accessible for use without disturbing the concrete.

2 5 0 . 5 2  G ro u n d i n g E l e c tro d e s .

( A)  E l e c tro d e s  P e r m i tte d  fo r G ro u n d i n g.

( 1 )  M e tal  U n d e rgro u n d  Wate r P i p e .  A m e ta l  u n d e r g r o u n d
wate r  p i p e  i n  d i r e c t c o n tac t wi th  th e  e ar th  fo r  3 . 0  m  ( 1 0  ft)  o r
m o r e  ( i n c l u d i n g  an y m e ta l  we l l  c as i n g  b o n d e d  to  th e  p i p e )  an d

e l e c tr i c a l l y c o n ti n u o u s  ( o r  m a d e  e l e c tr i c a l l y c o n ti n u o u s  b y
b o n d i n g  ar o u n d  i n s u l a ti n g j o i n ts  o r  i n s u l a ti n g p i p e )  to  th e
p o i n ts  o f c o n n e c ti o n  o f th e  g r o u n d i n g e l e c tr o d e  c o n d u c to r

a n d  th e  b o n d i n g c o n d u c to r ( s )  o r  j u m p e r ( s ) ,  i f i n s ta l l e d .

( 2 )  M e tal  I n - gro un d  S u p p o r t S tr uc tu re ( s ) .  O n e  o r  m o r e  m e tal
i n -g r o u n d  s u p p o r t s tr u c tu r e ( s )  i n  d i r e c t c o n ta c t wi th  th e  e ar th
ve r ti c al l y fo r  3 . 0  m  ( 1 0  ft)  o r  m o r e ,  wi th  o r  wi th o u t c o n c r e te

e n c a s e m e n t.  I f m u l ti p l e  m e ta l  i n -gr o u n d  s u p p o r t s tr u c tu r e s  ar e
p r e s e n t a t a b u i l d i n g  o r  a s tr u c tu r e ,  i t s h al l  b e  p e r m i s s i b l e  to
b o n d  o n l y o n e  i n to  th e  gr o u n d i n g  e l e c tr o d e  s ys te m .

I n fo r m ati o n a l  N o te :  M e ta l  i n - g r o u n d  s u p p o r t s tr u c tu r e s  i n c l u d e ,
b u t ar e  n o t l i m i te d  to ,  p i l i n g s ,  c a s i n g s ,  a n d  o th e r  s tr u c tu r a l
m e ta l .
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G2 5 0 . 5 2

7 0 –1 4 6 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

Δ ( 3 )  C o n c re te - E n c as e d  E l e c tro d e .  A c o n c r e te -e n c as e d  e l e c tr o d e
s h a l l  c o n s i s t o f a t l e as t 6 . 0  m  ( 2 0  ft)  o f e i th e r  o f th e  fo l l o wi n g :

( 1 ) O n e  o r  m o r e  b a r e  o r  z i n c  ga l van i z e d  o r  o th e r  e l e c tr i c al l y
c o n d u c ti ve  c o ate d  r e b ar  o f n o t l e s s  th a n  1 3  m m  ( 1 ∕2  i n . )  i n

d i a m e te r,  i n s tal l e d  i n  o n e  c o n ti n u o u s  6 . 0  m  ( 2 0  ft)
l e n g th ,  o r  i f i n  m u l ti p l e  p i e c e s ,  th e  r e b a r  s h al l  b e  c o n n e c ‐
te d  to g e th e r  b y s te e l  ti e  wi r e s ,  e x o th e r m i c  we l d i n g,  we l d ‐

i n g,  o r  o th e r  e ffe c ti ve  m e an s  to  c r e a te  a 6 . 0  m  ( 2 0  ft)  o r
g r e ate r  l e n g th

( 2 ) B ar e  c o p p e r  c o n d u c to r  n o t s m a l l e r  th an  4  AWG

M e ta l  c o m p o n e n ts  s h al l  b e  e n c a s e d  b y at l e a s t 5 0  m m  ( 2  i n . )
o f c o n c r e te  an d  s h al l  b e  l o c a te d  h o r i z o n ta l l y wi th i n  th a t

p o r ti o n  o f a  c o n c r e te  fo u n d a ti o n  o r  fo o ti n g th at i s  i n  d i r e c t
c o n tac t wi th  th e  e ar th  o r  wi th i n  ve r ti c a l  fo u n d ati o n s  o r s tr u c ‐
tu r a l  c o m p o n e n ts  o r  m e m b e r s  th at a r e  i n  d i r e c t c o n ta c t wi th

th e  e ar th .  I f m u l ti p l e  c o n c r e te -e n c a s e d  e l e c tr o d e s  ar e  p r e s e n t
a t a  b u i l d i n g o r  s tr u c tu r e ,  i t s h al l  b e  p e r m i s s i b l e  to  b o n d  o n l y
o n e  i n to  th e  g r o u n d i n g e l e c tr o d e  s ys te m .

I n fo r m ati o n a l  N o te :  C o n c r e te  i n s ta l l e d  wi th  i n s u l a ti o n ,  va p o r
b a r r i e r s ,  flms,  o r  s i m i l ar  i te m s  s e p ar a ti n g  th e  c o n c r e te  fr o m  th e
e a r th  i s  n o t c o n s i d e r e d  to  b e  i n  “ d i r e c t c o n tac t”  wi th  th e  e ar th .

( 4 )  G ro u n d  Ri n g.  A gr o u n d  r i n g  e n c i r c l i n g  th e  b u i l d i n g  o r
s tr u c tu r e ,  i n  d i r e c t c o n ta c t wi th  th e  e ar th ,  c o n s i s ti n g o f at l e as t

6 . 0  m  ( 2 0  ft)  o f b a r e  c o p p e r  c o n d u c to r  n o t s m a l l e r  th a n
2  AWG.

Δ ( 5 )  Ro d  an d  P i p e  E l e c tro d e s .  Ro d  an d  p i p e  e l e c tr o d e s  s h a l l
n o t b e  l e s s  th a n  2 . 4 4  m  ( 8  ft)  i n  l e n g th  a n d  c o n s i s t o f th e

fo l l o wi n g  m a te r i al s .

( 1 ) Gr o u n d i n g e l e c tr o d e s  o f p i p e  o r  c o n d u i t s h al l  n o t b e
s m a l l e r  th an  m e tr i c  d e s i g n ato r  2 1  ( tr ad e  s i z e  3 ∕4 )  an d ,

wh e r e  o f s te e l ,  s h al l  h ave  th e  o u te r  s u r fac e  g al van i z e d  o r
o th e r wi s e  m e tal -c o ate d  fo r  c o r r o s i o n  p r o te c ti o n .

( 2 ) Ro d -typ e  g r o u n d i n g e l e c tr o d e s  o f s tai n l e s s  s te e l  an d
c o p p e r  o r  z i n c -c o a te d  s te e l  s h a l l  b e  a t l e as t 1 5 . 8 7  m m  ( 5 ∕8

i n . )  i n  d i am e te r,  u n l e s s  l i s te d .

( 6 )  O th e r L i s te d  E l e c tro d e s .  O th e r  l i s te d  g r o u n d i n g e l e c tr o ‐
d e s  s h a l l  b e  p e r m i tte d .

( 7 )  P l ate  E l e c tro d e s .  E a c h  p l ate  e l e c tr o d e  s h a l l  e x p o s e  n o t l e s s
th an  0 . 1 8 6  m 2  ( 2  ft2 )  o f s u r fa c e  to  e x te r i o r  s o i l .  E l e c tr o d e s  o f
b a r e  o r  e l e c tr i c a l l y c o n d u c ti ve  c o ate d  i r o n  o r  s te e l  p l a te s  s h a l l
b e  a t l e as t 6 . 4  m m  ( 1 ∕4  i n . )  i n  th i c kn e s s .  S o l i d ,  u n c o a te d  e l e c tr o ‐

d e s  o f n o n fe r r o u s  m e tal  s h al l  b e  a t l e as t 1 . 5  m m  ( 0 . 0 6  i n . )  i n
th i c kn e s s .

( 8 )  O th e r L o c al  M e tal  U n d e rgro u n d  S ys te m s  o r S tr uc tu re s .
O th e r  l o c al  m e ta l  u n d e r gr o u n d  s ys te m s  o r  s tr u c tu r e s  s u c h  a s
p i p i n g  s ys te m s ,  u n d e r gr o u n d  tan ks ,  an d  u n d e r gr o u n d  m e tal

we l l  c as i n gs  th a t a r e  n o t b o n d e d  to  a m e tal  wa te r  p i p e .

( B )  N o t P e r m i tte d  fo r U s e  as  G ro u n d i n g E l e c tro d e s .  T h e
fo l l o wi n g  s ys te m s  an d  m ate r i a l s  s h al l  n o t b e  u s e d  a s  g r o u n d i n g
e l e c tr o d e s :

( 1 ) M e tal  u n d e r g r o u n d  g as  p i p i n g  s ys te m s
( 2 ) Al u m i n u m
( 3 ) T h e  s tr u c tu r e s  an d  s tr u c tu r a l  r e b ar  d e s c r i b e d  i n

6 8 0 . 2 6 ( B ) ( 1 )  an d  ( B ) ( 2 )

I n fo r m ati o n a l  N o te :  S e e  2 5 0 . 1 0 4 ( B )  fo r  b o n d i n g  r e q u i r e m e n ts
o f g a s  p i p i n g .

2 5 0 . 5 3  G ro u n d i n g E l e c tro d e  S ys te m  I n s tal l ati o n .

( A)  Ro d ,  P i p e ,  an d  P l ate  E l e c tro d e s .  Ro d ,  p i p e ,  an d  p l a te  e l e c ‐
tr o d e s  s h al l  b e  fr e e  fr o m  n o n c o n d u c ti ve  c o a ti n gs  s u c h  as  p a i n t
o r  e n am e l .  Ro d ,  p i p e ,  a n d  p l ate  e l e c tr o d e s  s h al l  m e e t th e
re q u i r e m e n ts  o f 2 5 0 . 5 3 ( A) ( 1 )  th r o u gh  ( A) ( 3 ) .

Δ ( 1 )  B e l o w P e r m an e n t M o i s tu re  L e ve l .  I f p r ac ti c ab l e ,  r o d ,  p i p e ,
an d  p l a te  e l e c tr o d e s  s h a l l  b e  e m b e d d e d  b e l o w p e r m an e n t
m o i s tu r e  l e ve l .

( 2 )  S u p p l e m e n tal  E l e c tro d e  Re q u i re d .  A s i n g l e  r o d ,  p i p e ,  o r
p l a te  e l e c tr o d e  s h a l l  b e  s u p p l e m e n te d  b y a n  a d d i ti o n al  e l e c ‐
tr o d e  o f a typ e  specifed  i n  2 5 0 . 5 2 ( A) ( 2 )  th r o u g h  ( A) ( 8 ) .  T h e

s u p p l e m e n ta l  e l e c tr o d e  s h a l l  b e  p e r m i tte d  to  b e  b o n d e d  to  o n e
o f th e  fo l l o wi n g:

( 1 ) Ro d ,  p i p e ,  o r  p l a te  e l e c tr o d e
( 2 ) G r o u n d i n g e l e c tr o d e  c o n d u c to r
( 3 ) G r o u n d e d  s e r vi c e -e n tr a n c e  c o n d u c to r
( 4 ) Nonfexible  gr o u n d e d  s e r vi c e  r ac e wa y
( 5 ) An y gr o u n d e d  s e r vi c e  e n c l o s u r e

Exception: If a single rod,  pipe,  or plate grounding electrode has a
resistance to earth of 25 ohms or less,  the supplemental electrode shall

not be required.

( 3 )  S u p p l e m e n tal  E l e c tro d e .  I f m u l ti p l e  r o d ,  p i p e ,  o r  p l ate
e l e c tr o d e s  ar e  i n s tal l e d  to  m e e t th e  r e q u i r e m e n ts  o f th i s
s e c ti o n ,  th e y s h a l l  n o t b e  l e s s  th an  1 . 8  m  ( 6  ft)  ap ar t.

I n fo r m a ti o n a l  N o te :  T h e  p ar a l l e l i n g  effciency o f r o d s  i s
i n c r e a s e d  b y s p a c i n g  th e m  twi c e  th e  l e n g th  o f th e  l o n g e s t r o d .

( 4 )  Ro d  an d  P i p e  E l e c tro d e s .  T h e  e l e c tr o d e  s h al l  b e  i n s tal l e d
s u c h  th at at l e as t 2 . 4 4  m  ( 8  ft)  o f l e n gth  i s  i n  c o n ta c t wi th  th e

s o i l .  I t s h a l l  b e  d r i ve n  to  a d e p th  o f n o t l e s s  th an  2 . 4 4  m  ( 8  ft)
e x c e p t th at,  wh e r e  r o c k b o tto m  i s  e n c o u n te r e d ,  th e  e l e c tr o d e
s h a l l  b e  d r i ve n  at a n  o b l i q u e  a n gl e  n o t to  e x c e e d  4 5  d e g r e e s
fr o m  th e  ve r ti c al  o r,  wh e r e  r o c k b o tto m  i s  e n c o u n te r e d  at a n
an g l e  u p  to  4 5  d e gr e e s ,  th e  e l e c tr o d e  s h a l l  b e  p e r m i tte d  to  b e
b u r i e d  i n  a tr e n c h  th at i s  at l e a s t 7 5 0  m m  ( 3 0  i n . )  d e e p .  T h e

u p p e r  e n d  o f th e  e l e c tr o d e  s h a l l  b e  fush  wi th  o r  b e l o w g r o u n d
l e ve l  u n l e s s  th e  ab o ve gr o u n d  e n d  an d  th e  g r o u n d i n g e l e c tr o d e
c o n d u c to r  atta c h m e n t ar e  p r o te c te d  a ga i n s t p h ys i c a l  d a m ag e  a s
specifed  i n  2 5 0 . 1 0 .

( 5 )  P l ate  E l e c tro d e .  P l ate  e l e c tr o d e s  s h al l  b e  i n s tal l e d  n o t l e s s
th a n  7 5 0  m m  ( 3 0  i n . )  b e l o w th e  s u r fa c e  o f th e  e ar th .

Δ ( B )  E l e c tro d e  S p ac i n g.  I f m o r e  th an  o n e  o f th e  e l e c tr o d e s  o f
th e  typ e  specifed  i n  2 5 0 . 5 2 ( A) ( 5 )  o r  ( A) ( 7 )  ar e  u s e d ,  e a c h
e l e c tr o d e  o f o n e  gr o u n d i n g  s ys te m  ( i n c l u d i n g  th at u s e d  fo r
s tr i ke  te r m i n ati o n  d e vi c e s )  s h al l  n o t b e  l e s s  th an  1 . 8 3  m  ( 6  ft)
fr o m  an y o th e r  e l e c tr o d e  o f an o th e r  g r o u n d i n g s ys te m .

( C )  B o n d i n g J u m p e r.  T h e  b o n d i n g j u m p e r ( s )  u s e d  to  c o n n e c t
th e  g r o u n d i n g  e l e c tr o d e s  to g e th e r  to  fo r m  th e  gr o u n d i n g  e l e c ‐
tr o d e  s ys te m  s h a l l  b e  i n s ta l l e d  i n  ac c o r d an c e  wi th  2 5 0 . 6 4 ( A) ,
( B ) ,  an d  ( E ) ,  s h al l  b e  s i z e d  i n  ac c o r d a n c e  wi th  2 5 0 . 6 6 ,  an d
s h a l l  b e  c o n n e c te d  i n  th e  m a n n e r  specifed  i n  2 5 0 . 7 0 .  Re b ar
s h a l l  n o t b e  u s e d  as  a  c o n d u c to r  to  i n te r c o n n e c t th e  e l e c tr o d e s
o f gr o u n d i n g  e l e c tr o d e  s ys te m s .

( D )  M e tal  U n d e rgro u n d  Wate r P i p e .  I f u s e d  as  a g r o u n d i n g
e l e c tr o d e ,  m e ta l  u n d e r gr o u n d  wate r  p i p e  s h al l  m e e t th e
r e q u i r e m e n ts  o f 2 5 0 . 5 3 ( D ) ( 1 )  an d  ( D ) ( 2 ) .
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G 2 5 0 . 6 4

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 4 7

( 1 )  C o n ti n u i ty.  C o n ti n u i ty o f th e  gr o u n d i n g  p ath  o r  th e  b o n d ‐
i n g  c o n n e c ti o n  to  i n te r i o r  p i p i n g s h al l  n o t r e l y o n  wate r  m e te r s

o r  fltering  d e vi c e s  an d  s i m i l ar  e q u i p m e n t.

( 2 )  S u p p l e m e n tal  E l e c tro d e  Re q u i re d .  A m e ta l  u n d e r g r o u n d
wate r  p i p e  s h al l  b e  s u p p l e m e n te d  b y a n  ad d i ti o n a l  e l e c tr o d e  o f
a typ e  specifed  i n  2 5 0 . 5 2 ( A) ( 2 )  th r o u g h  ( A) ( 8 ) .  I f th e  s u p p l e ‐

m e n tal  e l e c tr o d e  i s  o f th e  r o d ,  p i p e ,  o r  p l ate  typ e ,  i t s h a l l
c o m p l y wi th  2 5 0 . 5 3 ( A) .  T h e  s u p p l e m e n tal  e l e c tr o d e  s h a l l  b e

b o n d e d  to  o n e  o f th e  fo l l o wi n g:

( 1 ) Gr o u n d i n g e l e c tr o d e  c o n d u c to r
( 2 ) Gr o u n d e d  s e r vi c e -e n tr a n c e  c o n d u c to r
( 3 ) Nonfexible  gr o u n d e d  s e r vi c e  r ac e wa y
( 4 ) An y gr o u n d e d  s e r vi c e  e n c l o s u r e
( 5 ) As  p r o vi d e d  b y 2 5 0 . 3 2 ( B )

Exception: The supplemental electrode shall be permitted to be bonded to
the interior metal water piping as specifed in 250. 68(C)(1 ).

( E )  S u p p l e m e n tal  G ro un d i n g E l e c tro d e  B o n d i n g J u m p e r S i z e .
I f th e  s u p p l e m e n ta l  e l e c tr o d e  i s  a r o d ,  p i p e ,  o r  p l ate  e l e c tr o d e ,
th a t p o r ti o n  o f th e  b o n d i n g j u m p e r  th a t i s  th e  s o l e  c o n n e c ti o n

to  th e  s u p p l e m e n tal  gr o u n d i n g  e l e c tr o d e  s h a l l  n o t b e  r e q u i r e d
to  b e  l ar g e r  th an  6  AWG c o p p e r  wi r e  o r  4  AWG a l u m i n u m  o r
c o p p e r-c l ad  al u m i n u m  wi r e .

( F)  G ro un d  Ri n g.  T h e  gr o u n d  r i n g s h a l l  b e  i n s tal l e d  n o t l e s s
th an  7 5 0  m m  ( 3 0  i n . )  b e l o w th e  s u r fa c e  o f th e  e ar th .

2 5 0 . 5 4  Au x i l i ar y G ro u n d i n g E l e c tro d e s .  O n e  o r  m o r e  g r o u n d ‐
i n g  e l e c tr o d e s  s h al l  b e  p e r m i tte d  to  b e  c o n n e c te d  to  th e  e q u i p ‐
m e n t gr o u n d i n g  c o n d u c to r s  specifed  i n  2 5 0 . 1 1 8  an d  s h a l l  n o t

b e  r e q u i r e d  to  c o m p l y wi th  th e  e l e c tr o d e  b o n d i n g r e q u i r e ‐
m e n ts  o f 2 5 0 . 5 0  o r  2 5 0 . 5 3 ( C )  o r  th e  r e s i s ta n c e  r e q u i r e m e n ts  o f
2 5 0 . 5 3 ( A) ( 2 )  E x c e p ti o n ,  b u t th e  e a r th  s h a l l  n o t b e  u s e d  as  a n

e ffe c ti ve  g r o u n d -fau l t c u r r e n t p ath  as  specifed  i n  2 5 0 . 4 ( A) ( 5 )
an d  ( B ) ( 4 ) .

Δ 2 5 0 . 5 8  C o m m o n  G ro u n d i n g E l e c tro d e .  I f an  ac  s ys te m  i s
c o n n e c te d  to  a g r o u n d i n g e l e c tr o d e  i n  o r  at a b u i l d i n g o r  s tr u c ‐
tu r e ,  th e  s a m e  e l e c tr o d e  s h al l  b e  u s e d  to  g r o u n d  c o n d u c to r

e n c l o s u r e s  a n d  e q u i p m e n t i n  o r  o n  th at b u i l d i n g  o r  s tr u c tu r e .
I f s e p ar a te  s e r vi c e s ,  fe e d e r s ,  o r  b r an c h  c i r c u i ts  s u p p l y a b u i l d ‐
i n g  a n d  ar e  r e q u i r e d  to  b e  c o n n e c te d  to  a  g r o u n d i n g e l e c ‐

tr o d e ( s ) ,  th e  s a m e  g r o u n d i n g e l e c tr o d e ( s )  s h al l  b e  u s e d .

2 5 0 . 6 0  U s e  o f S tri k e  Te r m i n ati o n  D e vi c e s .  C o n d u c to r s  an d
d r i ve n  p i p e s ,  r o d s ,  o r  p l a te  e l e c tr o d e s  u s e d  fo r  g r o u n d i n g
s tr i ke  te r m i n ati o n  d e vi c e s  s h a l l  n o t b e  u s e d  i n  l i e u  o f th e

g r o u n d i n g  e l e c tr o d e s  r e q u i r e d  b y 2 5 0 . 5 0  fo r  gr o u n d i n g  wi r i n g
s ys te m s  an d  e q u i p m e n t.  T h i s  p r o vi s i o n  s h al l  n o t p r o h i b i t th e
r e q u i r e d  b o n d i n g to g e th e r  o f gr o u n d i n g  e l e c tr o d e s  o f d i ffe r ‐

e n t s ys te m s .

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  2 5 0 . 1 0 6  fo r  th e  b o n d i n g  r e q u i r e ‐
m e n t o f th e  l i g h tn i n g  p r o te c ti o n  s ys te m  c o m p o n e n ts  to  th e
b u i l d i n g  o r  s tr u c tu r e  g r o u n d i n g  e l e c tr o d e  s ys te m .

I n fo r m a ti o n a l  N o te  N o .  2 :  B o n d i n g  to g e th e r  o f a l l  s e p ar a te
g r o u n d i n g  e l e c tr o d e s  wi l l  l i m i t vo l ta g e  d i ffe r e n c e s  b e twe e n
th e m  a n d  b e twe e n  th e i r  a s s o c i a te d  wi r i n g  s ys te m s .

2 5 0 . 6 2  G ro u n d i n g E l e c tro d e  C o n d u c to r M ate ri al .  T h e
gr o u n d i n g  e l e c tr o d e  c o n d u c to r  s h al l  b e  o f c o p p e r,  al u m i n u m ,
c o p p e r- c l ad  al u m i n u m ,  o r  th e  i te m s  a s  p e r m i tte d  i n  2 5 0 . 6 8 ( C ) .
T h e  m ate r i a l  s e l e c te d  s h a l l  b e  r e s i s ta n t to  a n y c o r r o s i ve  c o n d i ‐
ti o n  e x i s ti n g a t th e  i n s tal l a ti o n  o r  s h al l  b e  p r o te c te d  a ga i n s t
c o r r o s i o n .  C o n d u c to r s  o f th e  wi r e  typ e  s h al l  b e  s o l i d  o r  s tr an ‐
d e d ,  i n s u l ate d ,  c o ve r e d ,  o r  b ar e .

2 5 0 . 6 4  G ro u n d i n g E l e c tro d e  C o n d u c to r I n s tal l ati o n .  Gr o u n d ‐
i n g  e l e c tr o d e  c o n d u c to r s  at th e  s e r vi c e ,  a t e ac h  b u i l d i n g  o r

s tr u c tu r e  wh e r e  s u p p l i e d  b y a  fe e d e r ( s )  o r  b r a n c h  c i r c u i t( s ) ,  o r
at a s e p a r ate l y d e r i ve d  s ys te m  s h al l  b e  i n s tal l e d  a s  specifed  i n
2 5 0 . 6 4 ( A)  th r o u g h  ( G) .

( A)  Al u m i n u m  o r C o p p e r- C l ad  Al u m i n u m  C o n d u c to rs .
G r o u n d i n g e l e c tr o d e  c o n d u c to r s  o f b ar e ,  c o ve r e d ,  o r  i n s u l ate d

al u m i n u m  o r  c o p p e r-c l a d  al u m i n u m  s h a l l  c o m p l y wi th  th e
fo l l o wi n g :

( 1 ) B ar e  o r  c o ve r e d  c o n d u c to r s  wi th o u t a n  e x tr u d e d  p o l y‐
m e r i c  c o ve r i n g s h al l  n o t b e  i n s ta l l e d  wh e r e  s u b j e c t to
c o r r o s i ve  c o n d i ti o n s  o r  b e  i n s ta l l e d  i n  d i r e c t c o n tac t wi th

c o n c r e te .
( 2 ) Te r m i n a ti o n s  m ad e  wi th i n  o u td o o r  e n c l o s u r e s  th a t ar e

l i s te d  an d  identifed  fo r  th e  e n vi r o n m e n t s h al l  b e  p e r m i t‐
te d  wi th i n  4 5 0  m m  ( 1 8  i n . )  o f th e  b o tto m  o f th e  e n c l o ‐

s u r e .
( 3 ) Al u m i n u m  o r  c o p p e r- c l ad  al u m i n u m  c o n d u c to r s  e x te r n al

to  b u i l d i n g s  o r  e q u i p m e n t e n c l o s u r e s  s h al l  n o t b e  te r m i ‐
n a te d  wi th i n  4 5 0  m m  ( 1 8  i n . )  o f th e  e ar th .

( B )  S e c u ri n g an d  P ro te c ti o n  Agai n s t P h ys i c al  D am age .  I f
e x p o s e d ,  a gr o u n d i n g  e l e c tr o d e  c o n d u c to r  o r  i ts  e n c l o s u r e
s h a l l  b e  s e c u r e l y fas te n e d  to  th e  s u r fa c e  o n  wh i c h  i t i s  c ar r i e d .

G r o u n d i n g e l e c tr o d e  c o n d u c to r s  s h al l  b e  p e r m i tte d  to  b e
i n s ta l l e d  o n  o r  th r o u gh  fr am i n g  m e m b e r s .

( 1 )  N o t E x p o s e d  to  P h ys i c al  D am age .  A 6  AWG o r  l ar g e r
c o p p e r ,  c o p p e r- c l ad  a l u m i n u m ,  o r  al u m i n u m  g r o u n d i n g e l e c ‐

tr o d e  c o n d u c to r  n o t e x p o s e d  to  p h ys i c a l  d am ag e  s h al l  b e
p e r m i tte d  to  b e  r u n  a l o n g th e  s u r fac e  o f th e  b u i l d i n g  c o n s tr u c ‐
ti o n  wi th o u t m e ta l  c o ve r i n g o r  p r o te c ti o n .

( 2 )  E x p o s e d  to  P h ys i c al  D am age .  A 6  AWG o r  l a r ge r  c o p p e r ,
c o p p e r- c l ad  a l u m i n u m ,  o r  a l u m i n u m  g r o u n d i n g  e l e c tr o d e

c o n d u c to r  e x p o s e d  to  p h ys i c a l  d a m a ge  s h al l  b e  p r o te c te d  i n
r i g i d  m e ta l  c o n d u i t ( RM C ) ,  i n te r m e d i a te  m e ta l  c o n d u i t ( I M C ) ,

S c h e d u l e  8 0  r i gi d  p o l yvi n yl  c h l o r i d e  c o n d u i t ( P VC ) ,  r e i n fo r c e d
th e r m o s e tti n g  r e s i n  c o n d u i t Typ e  X W ( RT RC -X W) ,  e l e c tr i c al
m e tal l i c  tu b i n g  ( E M T ) ,  o r  c ab l e  a r m o r.

( 3 )  S m al l e r T h an  6  AWG .  Gr o u n d i n g  e l e c tr o d e  c o n d u c to r s
s m al l e r  th an  6  AWG s h al l  b e  p r o te c te d  i n  RM C ,  I M C ,  S c h e d ‐
u l e  8 0  P VC ,  RT RC -X W,  E M T,  o r  c a b l e  ar m o r.

( 4 )  I n  C o n tac t wi th  th e  E ar th .  Gr o u n d i n g  e l e c tr o d e  c o n d u c ‐
to r s  a n d  gr o u n d i n g  e l e c tr o d e  b o n d i n g  j u m p e r s  i n  c o n tac t wi th

th e  e a r th  s h al l  n o t b e  r e q u i r e d  to  c o m p l y wi th  3 0 0 . 5  o r  3 0 5 . 1 5 ,
b u t s h a l l  b e  b u r i e d  o r  o th e r wi s e  p r o te c te d  i f s u b j e c t to  p h ys i c al

d am a ge .

( C )  C o n ti n u o u s .  E x c e p t as  p r o vi d e d  i n  2 5 0 . 3 0 ( A) ( 5 )  an d
( A) ( 6 ) ,  2 5 0 . 3 0 ( B ) ( 1 ) ,  an d  2 5 0 . 6 8 ( C ) ,  gr o u n d i n g  e l e c tr o d e

c o n d u c to r ( s )  s h al l  b e  i n s tal l e d  i n  o n e  c o n ti n u o u s  l e n g th  wi th ‐
o u t a  s p l i c e  o r  j o i n t.  I f n e c e s s a r y,  s p l i c e s  o r  c o n n e c ti o n s  s h al l  b e

m a d e  as  p e r m i tte d  i n  th e  fo l l o wi n g :

( 1 ) S p l i c i n g  o f th e  wi r e -typ e  g r o u n d i n g e l e c tr o d e  c o n d u c to r
s h a l l  b e  p e r m i tte d  o n l y b y i r r e ve r s i b l e  c o m p r e s s i o n -typ e
c o n n e c to r s  l i s te d  a s  gr o u n d i n g  an d  b o n d i n g e q u i p m e n t

o r  b y th e  e x o th e r m i c  we l d i n g p r o c e s s .
( 2 ) S e c ti o n s  o f b u s b a r s  s h a l l  b e  p e r m i tte d  to  b e  c o n n e c te d

to ge th e r  to  fo r m  a g r o u n d i n g e l e c tr o d e  c o n d u c to r.
( 3 ) B o l te d ,  r i ve te d ,  o r  we l d e d  c o n n e c ti o n s  o f s tr u c tu r a l  m e tal

fr am e s  o f b u i l d i n gs  o r  s tr u c tu r e s .
( 4 ) T h r e a d e d ,  we l d e d ,  b r az e d ,  s o l d e r e d  o r  bolted-fange

c o n n e c ti o n s  o f m e tal  wate r  p i p i n g .
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G2 5 0 . 6 4

7 0 –1 4 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( D )  B u i l d i n g o r S tr u c tu re  wi th  M u l ti p l e  D i s c o n n e c ti n g M e an s
i n  S e p arate  E n c l o s u re s .  I f a  b u i l d i n g  o r  s tr u c tu r e  i s  s u p p l i e d  b y
a s e r vi c e  o r  fe e d e r  wi th  two  o r  m o r e  d i s c o n n e c ti n g  m e an s  i n
s e p ar a te  e n c l o s u r e s ,  th e  g r o u n d i n g e l e c tr o d e  c o n n e c ti o n s  s h a l l
b e  m ad e  i n  ac c o r d an c e  wi th  2 5 0 . 6 4 ( D ) ( 1 ) ,  ( D ) ( 2 ) ,  o r  ( D ) ( 3 ) .

( 1 )  C o m m o n  G ro u n d i n g E l e c tro d e  C o n d u c to r an d  Tap s .  A
c o m m o n  g r o u n d i n g e l e c tr o d e  c o n d u c to r  a n d  g r o u n d i n g e l e c ‐
tr o d e  c o n d u c to r  ta p s  s h a l l  b e  i n s tal l e d .  T h e  c o m m o n  g r o u n d ‐
i n g e l e c tr o d e  c o n d u c to r  s h a l l  b e  s i z e d  i n  ac c o r d a n c e  wi th
2 5 0 . 6 6 ,  b as e d  o n  th e  s u m  o f th e  c i r c u l a r  m i l  ar e a o f th e  l ar g e s t
u n g r o u n d e d  c o n d u c to r ( s )  o f e ac h  s e t o f c o n d u c to r s  th at

s u p p l i e s  th e  d i s c o n n e c ti n g m e a n s .  I f th e  s e r vi c e - e n tr a n c e
c o n d u c to r s  c o n n e c t d i r e c tl y to  th e  o ve rh e ad  s e r vi c e  c o n d u c ‐
to r s ,  s e r vi c e  d r o p ,  u n d e r gr o u n d  s e r vi c e  c o n d u c to r s ,  o r  s e r vi c e
l ate r al ,  th e  c o m m o n  gr o u n d i n g  e l e c tr o d e  c o n d u c to r  s h al l  b e
s i z e d  i n  ac c o r d an c e  wi th  Ta b l e  2 5 0 . 6 6 ,  n o te  1 .

A g r o u n d i n g e l e c tr o d e  c o n d u c to r  tap  s h a l l  e x te n d  to  th e
i n s i d e  o f e ac h  d i s c o n n e c ti n g m e an s  e n c l o s u r e .  T h e  g r o u n d i n g
e l e c tr o d e  c o n d u c to r  tap s  s h al l  b e  s i z e d  i n  ac c o r d an c e  wi th
2 5 0 . 6 6  fo r  th e  l a r ge s t s e r vi c e -e n tr a n c e  o r  fe e d e r  c o n d u c to r
s e r vi n g th e  i n d i vi d u al  e n c l o s u r e .  T h e  ta p  c o n d u c to r s  s h a l l  b e
c o n n e c te d  to  th e  c o m m o n  g r o u n d i n g e l e c tr o d e  c o n d u c to r  b y
o n e  o f th e  fo l l o wi n g  m e th o d s  i n  s u c h  a m an n e r  th at th e
c o m m o n  g r o u n d i n g e l e c tr o d e  c o n d u c to r  r e m ai n s  wi th o u t a
s p l i c e  o r  j o i n t:

( 1 ) E x o th e r m i c  we l d i n g .
( 2 ) C o n n e c to r s  l i s te d  as  gr o u n d i n g  an d  b o n d i n g e q u i p m e n t.
( 3 ) C o n n e c ti o n s  to  a n  al u m i n u m  o r  c o p p e r  b u s b ar  n o t l e s s

th an  6  m m  th i c k ×  5 0  m m  wi d e  ( 1 ∕4  i n .  th i c k ×  2  i n .  wi d e )
an d  o f a l e n gth  to  a c c o m m o d ate  th e  n u m b e r  o f te r m i n a‐

ti o n s  n e c e s s ar y fo r  th e  i n s tal l ati o n .  T h e  b u s b a r  s h a l l  b e
s e c u r e l y fas te n e d  an d  s h al l  b e  i n s ta l l e d  i n  an  a c c e s s i b l e
l o c a ti o n .  C o n n e c ti o n s  s h al l  b e  m ad e  b y a  l i s te d  c o n n e c to r

o r  b y th e  e x o th e r m i c  we l d i n g p r o c e s s .  I f al u m i n u m
b u s b a r s  a r e  u s e d ,  th e  i n s ta l l a ti o n  s h al l  c o m p l y wi th

2 5 0 . 6 4 ( A) .

( 2 )  I n d i vi d u al  G ro u n d i n g E l e c tro d e  C o n d uc to rs .  A g r o u n d i n g
e l e c tr o d e  c o n d u c to r  s h a l l  b e  c o n n e c te d  b e twe e n  th e  g r o u n d ‐

i n g e l e c tr o d e  s ys te m  a n d  o n e  o r  m o r e  o f th e  fo l l o wi n g,  as  ap p l i ‐
c a b l e :

( 1 ) G r o u n d e d  c o n d u c to r  i n  e ac h  s e r vi c e  e q u i p m e n t d i s c o n ‐
n e c ti n g  m e a n s  e n c l o s u r e

( 2 ) E q u i p m e n t g r o u n d i n g  c o n d u c to r i n s tal l e d  wi th  th e
fe e d e r ( s )  o r  b r an c h  c i r c u i t( s )  fo r  o th e r  th a n  s e r vi c e s

( 3 ) S u p p l y- s i d e  b o n d i n g  j u m p e r

E a c h  g r o u n d i n g  e l e c tr o d e  c o n d u c to r  s h al l  b e  s i z e d  i n
a c c o r d an c e  wi th  2 5 0 . 6 6  b as e d  o n  th e  s e r vi c e -e n tr an c e  o r  fe e d e r
c o n d u c to r ( s )  s u p p l yi n g  th e  i n d i vi d u a l  d i s c o n n e c ti n g m e an s .

( 3 )  C o m m o n  L o c ati o n .  A gr o u n d i n g  e l e c tr o d e  c o n d u c to r
s h a l l  b e  c o n n e c te d  i n  a wi r e way o r  o th e r  a c c e s s i b l e  e n c l o s u r e

o n  th e  s u p p l y s i d e  o f th e  d i s c o n n e c ti n g m e an s  to  o n e  o r  m o r e
o f th e  fo l l o wi n g,  as  ap p l i c ab l e :

( 1 ) G r o u n d e d  s e r vi c e  c o n d u c to r ( s )
( 2 ) E q u i p m e n t g r o u n d i n g  c o n d u c to r i n s tal l e d  wi th  th e

fe e d e r
( 3 ) S u p p l y-s i d e  b o n d i n g  j u m p e r

T h e  c o n n e c ti o n  s h al l  b e  m ad e  wi th  e x o th e r m i c  we l d i n g o r  a
c o n n e c to r  l i s te d  as  gr o u n d i n g  a n d  b o n d i n g  e q u i p m e n t.  T h e

g r o u n d i n g  e l e c tr o d e  c o n d u c to r  s h a l l  b e  s i z e d  i n  a c c o r d a n c e

wi th  2 5 0 . 6 6  b a s e d  o n  th e  s e r vi c e -e n tr an c e  o r  fe e d e r  c o n d u c ‐
to r ( s )  at th e  c o m m o n  l o c ati o n  wh e r e  th e  c o n n e c ti o n  i s  m a d e .

( E )  Rac e ways ,  C ab l e  Ar m o r,  an d  E n c l o s ure s  fo r G ro u n d i n g
E l e c tro d e  C o n d u c to rs .

( 1 )  G e n e ral .  F e r r o u s  m e tal  r ac e ways ,  e n c l o s u r e s ,  a n d  c ab l e
a r m o r  fo r  gr o u n d i n g  e l e c tr o d e  c o n d u c to r s  s h al l  b e  e l e c tr i c al l y

c o n ti n u o u s  fr o m  th e  p o i n t o f atta c h m e n t to  c a b i n e ts  o r  e q u i p ‐
m e n t to  th e  g r o u n d i n g e l e c tr o d e  an d  s h al l  b e  s e c u r e l y fa s te n e d
to  th e  g r o u n d  c l am p  o r  ftting.  F e r r o u s  m e tal  r ac e ways ,  e n c l o ‐

s u r e s ,  an d  c ab l e  ar m o r  s h al l  b e  b o n d e d  at e ac h  e n d  o f th e  r a c e ‐
way o r  e n c l o s u r e  to  th e  g r o u n d i n g e l e c tr o d e  o r  g r o u n d i n g
e l e c tr o d e  c o n d u c to r  to  c r e ate  an  e l e c tr i c al l y p ar a l l e l  p ath .

N o n fe r r o u s  m e ta l  r a c e ways ,  e n c l o s u r e s ,  a n d  c ab l e  a r m o r  s h a l l
n o t b e  r e q u i r e d  to  b e  e l e c tr i c al l y c o n ti n u o u s .

( 2 )  M e th o d s .  B o n d i n g  s h al l  b e  i n  c o m p l i a n c e  wi th  2 5 0 . 9 2 ( B )
a n d  e n s u r e d  b y o n e  o f th e  m e th o d s  i n  2 5 0 . 9 2 ( B ) ( 2 )  th r o u gh

( B ) ( 4 ) .

( 3 )  S i z e .  T h e  b o n d i n g j u m p e r  fo r  a g r o u n d i n g e l e c tr o d e
c o n d u c to r ( s ) ,  r a c e way( s ) ,  e n c l o s u r e ( s ) ,  o r  c ab l e  a r m o r  s h a l l  b e

th e  s am e  s i z e  a s ,  o r  l a r ge r  th an ,  th e  l ar g e s t e n c l o s e d  g r o u n d i n g
e l e c tr o d e  c o n d u c to r.

( 4 )  Wi ri n g M e th o d s .  I f a r a c e way i s  u s e d  a s  p r o te c ti o n  fo r  a
gr o u n d i n g  e l e c tr o d e  c o n d u c to r,  th e  i n s tal l ati o n  s h a l l  c o m p l y

wi th  th e  r e q u i r e m e n ts  o f th e  ap p l i c ab l e  r a c e way a r ti c l e .

( F)  I n s tal l ati o n  to  E l e c tro d e ( s ) .  Gr o u n d i n g  e l e c tr o d e  c o n d u c ‐
to r ( s )  an d  b o n d i n g  j u m p e r s  i n te r c o n n e c ti n g g r o u n d i n g e l e c ‐

tr o d e s  s h al l  b e  i n s tal l e d  i n  a c c o r d an c e  wi th  o n e  o f th e
fo l l o wi n g .  T h e  g r o u n d i n g e l e c tr o d e  c o n d u c to r  s h a l l  b e  s i z e d

fo r  th e  l a r ge s t gr o u n d i n g  e l e c tr o d e  c o n d u c to r  r e q u i r e d  am o n g
al l  th e  e l e c tr o d e s  c o n n e c te d  to  i t.

( 1 ) T h e  gr o u n d i n g  e l e c tr o d e  c o n d u c to r  s h al l  b e  p e r m i tte d  to
b e  r u n  to  an y c o n ve n i e n t g r o u n d i n g  e l e c tr o d e  avai l ab l e
i n  th e  g r o u n d i n g e l e c tr o d e  s ys te m  wh e r e  th e  o th e r  e l e c ‐

tr o d e ( s ) ,  i f an y,  i s  c o n n e c te d  b y b o n d i n g  j u m p e r s  th a t ar e
i n s ta l l e d  i n  ac c o r d an c e  wi th  2 5 0 . 5 3 ( C ) .

( 2 ) G r o u n d i n g e l e c tr o d e  c o n d u c to r ( s )  s h al l  b e  p e r m i tte d  to
b e  r u n  to  o n e  o r  m o r e  gr o u n d i n g  e l e c tr o d e ( s )  i n d i vi d u ‐

al l y.
( 3 ) B o n d i n g  j u m p e r ( s )  fr o m  gr o u n d i n g  e l e c tr o d e ( s )  s h a l l  b e

p e r m i tte d  to  b e  c o n n e c te d  to  an  al u m i n u m  o r  c o p p e r
b u s b a r  n o t l e s s  th a n  6  m m  th i c k ×  5 0  m m  wi d e  ( 1 ∕4  i n .

th i c k ×  2  i n  wi d e . )  an d  o f suffcient l e n g th  to  a c c o m m o ‐
d ate  th e  n u m b e r  o f te r m i n ati o n s  n e c e s s a r y fo r  th e  i n s tal ‐
l ati o n .  T h e  b u s b ar  s h al l  b e  s e c u r e l y fas te n e d  an d  s h al l  b e

i n s ta l l e d  i n  an  a c c e s s i b l e  l o c ati o n .  C o n n e c ti o n s  s h a l l  b e
m a d e  b y a l i s te d  c o n n e c to r  o r  b y th e  e x o th e r m i c  we l d i n g

p r o c e s s .  T h e  g r o u n d i n g  e l e c tr o d e  c o n d u c to r  s h al l  b e
p e r m i tte d  to  b e  r u n  to  th e  b u s b a r.  Wh e r e  al u m i n u m

b u s b a r s  ar e  u s e d ,  th e  i n s ta l l a ti o n  s h al l  c o m p l y wi th
2 5 0 . 6 4 ( A) .

N ( G )  E n c l o s u re s  wi th  Ve n ti l ati o n  O p e n i n gs .  Gr o u n d i n g  e l e c ‐
tr o d e  c o n d u c to r s  s h a l l  n o t b e  i n s ta l l e d  th r o u g h  a ve n ti l a ti o n

o p e n i n g  o f an  e n c l o s u r e .

2 5 0 . 6 6  S i z e  o f Al te r n ati n g- C u r re n t G ro un d i n g E l e c tro d e
C o n d uc to r.  T h e  s i z e  o f th e  g r o u n d i n g e l e c tr o d e  c o n d u c to r

a n d  b o n d i n g j u m p e r ( s )  fo r  c o n n e c ti o n  o f g r o u n d i n g e l e c tr o ‐
d e s  s h al l  n o t b e  s m al l e r  th an  g i ve n  i n  Tab l e  2 5 0 . 6 6 ,  e x c e p t a s

p e r m i tte d  i n  2 5 0 . 6 6 ( A)  th r o u g h  ( C ) .
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G 2 5 0 . 6 8

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 4 9

( A)  C o n n e c ti o n s  to  a Ro d ,  P i p e ,  o r P l ate  E l e c tro d e ( s ) .  I f th e
gr o u n d i n g  e l e c tr o d e  c o n d u c to r  o r  b o n d i n g  j u m p e r  c o n n e c te d

to  a  s i n gl e  o r  m u l ti p l e  r o d ,  p i p e ,  o r  p l ate  e l e c tr o d e ( s ) ,  o r  a n y
c o m b i n a ti o n  th e r e o f,  a s  d e s c r i b e d  i n  2 5 0 . 5 2 ( A) ( 5 )  o r  ( A) ( 7 ) ,

d o e s  n o t e x te n d  o n  to  o th e r  typ e s  o f e l e c tr o d e s  th at r e q u i r e  a
l ar g e r  s i z e  c o n d u c to r,  th e  gr o u n d i n g  e l e c tr o d e  c o n d u c to r  s h a l l

n o t b e  r e q u i r e d  to  b e  l ar g e r  th a n  6  AWG  c o p p e r  wi r e  o r  4  AWG
al u m i n u m  o r  c o p p e r-c l ad  al u m i n u m  wi r e .

( B )  C o n n e c ti o n s  to  C o n c re te - E n c as e d  E l e c tro d e s .  I f th e
g r o u n d i n g  e l e c tr o d e  c o n d u c to r  o r  b o n d i n g j u m p e r  c o n n e c te d

to  a s i n g l e  o r  m u l ti p l e  c o n c r e te -e n c as e d  e l e c tr o d e ( s ) ,  a s
d e s c r i b e d  i n  2 5 0 . 5 2 ( A) ( 3 ) ,  d o e s  n o t e x te n d  o n  to  o th e r  typ e s

o f e l e c tr o d e s  th at r e q u i r e  a l ar g e r  s i z e  o f c o n d u c to r,  th e
gr o u n d i n g  e l e c tr o d e  c o n d u c to r  s h al l  n o t b e  r e q u i r e d  to  b e
l ar g e r  th a n  4  AWG c o p p e r  wi r e .

( C )  C o n n e c ti o n s  to  G ro u n d  Ri n gs .  I f th e  gr o u n d i n g  e l e c tr o d e
c o n d u c to r  o r  b o n d i n g  j u m p e r  c o n n e c te d  to  a  g r o u n d  r i n g ,  a s

d e s c r i b e d  i n  2 5 0 . 5 2 ( A) ( 4 ) ,  d o e s  n o t e x te n d  o n  to  o th e r  typ e s
o f e l e c tr o d e s  th a t r e q u i r e  a l ar g e r  s i z e  o f c o n d u c to r,  th e

g r o u n d i n g  e l e c tr o d e  c o n d u c to r  s h al l  n o t b e  r e q u i r e d  to  b e
l ar g e r  th a n  th e  c o n d u c to r  u s e d  fo r  th e  g r o u n d  r i n g.

2 5 0 . 6 8  G ro un d i n g E l e c tro d e  C o n d u c to r an d  B o n d i n g J u m p e r
C o n n e c ti o n  to  G ro u n d i n g E l e c tro d e s .  T h e  c o n n e c ti o n  o f a

g r o u n d i n g  e l e c tr o d e  c o n d u c to r  a t th e  s e r vi c e ,  a t e a c h  b u i l d i n g
o r  s tr u c tu r e  wh e r e  s u p p l i e d  b y a  fe e d e r ( s )  o r  b r an c h  c i r c u i t( s ) ,
o r  a t a  s e p ar a te l y d e r i ve d  s ys te m  a n d  a s s o c i a te d  b o n d i n g

j u m p e r ( s )  s h al l  b e  m ad e  as  specifed  2 5 0 . 6 8 ( A)  th r o u gh  ( C ) .

Δ Tab l e  2 5 0 . 6 6  G ro u n d i n g E l e c tro d e  C o n d u c to r fo r Al te r n ati n g-
C u r re n t S ys te m s

S i z e  o f L arge s t U n gro u n d e d
C o n d u c to r o r E q ui val e n t Are a fo r

P aral l e l  C o n d uc to rs
( AWG / kc m i l )  

S i z e  o f G ro u n di n g
E l e c tro d e  C o n d uc to r

( AWG / kc m i l )

C o p p e r

Al um i n u m  o r
C o p p e r- C l ad

Al u m i n um  C o p p e r

Al u m i n um  o r
C o p p e r- C l ad

Al u m i n u m

2  o r  s m a l l e r 1 / 0  o r  s m a l l e r 8 6

1  o r  1 / 0 2 / 0  o r  3 / 0 6 4

2 / 0  o r  3 / 0 4 / 0  o r  2 5 0 4 2

O ve r  3 / 0  
th r o u g h  3 5 0

O ve r  2 5 0  
th r o u g h  5 0 0

2 1 / 0

O ve r  3 5 0  
th r o u g h  6 0 0

O ve r  5 0 0  
th r o u g h  9 0 0

1 / 0 3 / 0

O ve r  6 0 0  
th r o u g h  1 1 0 0

O ve r  9 0 0  
th r o u g h  1 7 5 0

2 / 0 4 / 0

O ve r  1 1 0 0 O ve r  1 7 5 0 3 / 0 2 5 0

N o te s :
1 .  I f m u l ti p l e  s e ts  o f s e r vi c e - e n tr a n c e  c o n d u c to r s  c o n n e c t d i r e c tl y to  a
s e r vi c e  d r o p ,  s e t o f o ve rh e a d  s e r vi c e  c o n d u c to r s ,  s e t o f u n d e r g r o u n d
s e r vi c e  c o n d u c to r s ,  o r  s e r vi c e  l a te r a l ,  th e  e q u i va l e n t s i z e  o f th e  l ar g e s t
s e r vi c e -e n tr a n c e  c o n d u c to r  s h al l  b e  d e te r m i n e d  b y th e  l a r g e s t s u m  o f
th e  a r e a s  o f th e  c o rr e s p o n d i n g  c o n d u c to r s  o f e ac h  s e t.
2 .  I f th e r e  a r e  n o  s e r vi c e -e n tr a n c e  c o n d u c to r s ,  th e  g r o u n d i n g  e l e c tr o d e
c o n d u c to r  s i z e  s h a l l  b e  d e te r m i n e d  b y th e  e q u i val e n t s i z e  o f th e  l a r g e s t
s e r vi c e -e n tr a n c e  c o n d u c to r  r e q u i r e d  fo r  th e  l o a d  to  b e  s e r ve d .
3 .  S e e  i n s ta l l ati o n  r e s tri c ti o n s  i n  2 5 0 . 6 4 .

( A)  Ac c e s s i b i l i ty.  Al l  m e c h an i c a l  e l e m e n ts  u s e d  to  te r m i n ate  a
gr o u n d i n g  e l e c tr o d e  c o n d u c to r  o r  b o n d i n g  j u m p e r  to  a
gr o u n d i n g  e l e c tr o d e  s h a l l  b e  ac c e s s i b l e .

Exception No.  1 : An encased or buried connection to a concrete-encased,
driven,  or buried grounding electrode shall not be required to be accessi‐

ble.

Exception No.  2: Exothermic or irreversible compression connections
used at terminations,  together with the mechanical means used to

attach such terminations to freproofed structural metal whether or not
the mechanical means is reversible,  shall not be required to be accessible.

( B )  E ffe c ti ve  G ro u n d i n g P ath .  T h e  c o n n e c ti o n  o f a g r o u n d i n g
e l e c tr o d e  c o n d u c to r  o r  b o n d i n g  j u m p e r  to  a  g r o u n d i n g  e l e c ‐
tr o d e  s h al l  b e  m a d e  i n  a m a n n e r  th at wi l l  e n s u r e  an  e ffe c ti ve
gr o u n d i n g  p ath .  Wh e r e  n e c e s s ar y to  e n s u r e  th e  g r o u n d i n g
p ath  fo r  a m e ta l  p i p i n g s ys te m  u s e d  as  a gr o u n d i n g  e l e c tr o d e ,
b o n d i n g s h a l l  b e  p r o vi d e d  ar o u n d  i n s u l a te d  j o i n ts  a n d  a r o u n d
an y e q u i p m e n t l i ke l y to  b e  d i s c o n n e c te d  fo r  r e p ai r s  o r  r e p l a c e ‐
m e n t.  B o n d i n g j u m p e r s  s h al l  b e  o f suffcient l e n g th  to  p e r m i t
re m o val  o f s u c h  e q u i p m e n t wh i l e  r e tai n i n g th e  i n te gr i ty o f th e
gr o u n d i n g  p ath .

Δ ( C )  G ro u n d i n g E l e c tro d e  C o n d u c to r C o n n e c ti o n s .  Gr o u n d i n g
e l e c tr o d e  c o n d u c to r s  an d  b o n d i n g  j u m p e r s  s h al l  b e  p e r m i tte d
to  b e  c o n n e c te d  at th e  fo l l o wi n g l o c ati o n s  a n d  u s e d  to  e x te n d
th e  c o n n e c ti o n  to  a n  e l e c tr o d e ( s ) :

( 1 ) I n te r i o r  m e tal  wate r  p i p i n g th at i s  e l e c tr i c al l y c o n ti n u o u s
wi th  a m e ta l  u n d e r g r o u n d  wate r  p i p e  e l e c tr o d e  an d  i s
l o c a te d  n o t m o r e  th a n  1 . 5 2  m  ( 5  ft)  fr o m  th e  p o i n t o f

e n tr a n c e  to  th e  b u i l d i n g ,  as  m e as u r e d  al o n g  th e  wate r
p i p i n g ,  s h a l l  b e  p e r m i tte d  to  e x te n d  th e  c o n n e c ti o n  to  a n

e l e c tr o d e ( s ) .  I n te r i o r  m e ta l  wate r  p i p i n g l o c ate d  m o r e
th an  1 . 5 2  m  ( 5  ft)  fr o m  th e  p o i n t o f e n tr a n c e  to  th e

b u i l d i n g ,  a s  m e a s u r e d  al o n g th e  wate r  p i p i n g ,  s h a l l  n o t b e
u s e d  as  a c o n d u c to r  to  i n te r c o n n e c t e l e c tr o d e s  o f th e
gr o u n d i n g  e l e c tr o d e  s ys te m .

Exception: In industrial,  commercial,  and institutional buildings or
structures,  if conditions of maintenance and supervision ensure that
only qualifed persons service the installation,  interior metal water

piping located more than 1 . 52 m (5 ft) from the point of entrance to the
building,  as measured along the water piping,  shall be permitted as a

bonding conductor to interconnect electrodes that are part of the ground‐
ing electrode system,  or as a grounding electrode conductor,  if the entire

length,  other than short sections passing perpendicularly through walls,
foors,  or ceilings,  of the interior metal water pipe that is being used for
the conductor is exposed.

( 2 ) T h e  m e tal  s tr u c tu r a l  fr am e  o f a  b u i l d i n g  s h al l  b e  p e r m i t‐
te d  to  b e  u s e d  as  a c o n d u c to r  to  i n te r c o n n e c t e l e c tr o d e s

th a t ar e  p ar t o f th e  gr o u n d i n g  e l e c tr o d e  s ys te m ,  o r  as  a
gr o u n d i n g  e l e c tr o d e  c o n d u c to r.  H o l d -d o wn  b o l ts  s e c u r ‐
i n g  th e  s tr u c tu r al  s te e l  c o l u m n  th a t ar e  c o n n e c te d  to  a

c o n c r e te - e n c a s e d  e l e c tr o d e  c o m p l yi n g  wi th  2 5 0 . 5 2 ( A) ( 3 )
a n d  l o c a te d  i n  th e  s u p p o r t fo o ti n g o r  fo u n d ati o n  s h al l  b e

p e r m i tte d  to  c o n n e c t th e  m e tal  s tr u c tu r al  fr a m e  o f a
b u i l d i n g  o r  s tr u c tu r e  to  th e  c o n c r e te -e n c as e d  g r o u n d i n g

e l e c tr o d e .  T h e  h o l d -d o wn  b o l ts  s h a l l  b e  c o n n e c te d  to  th e
c o n c r e te - e n c a s e d  e l e c tr o d e  b y we l d i n g,  e x o th e r m i c  we l d ‐

i n g,  s te e l  ti e  wi r e s ,  o r  o th e r  a p p r o ve d  m e an s .
( 3 ) A r e b ar-typ e  c o n c r e te -e n c as e d  e l e c tr o d e  i n s tal l e d  i n

ac c o r d an c e  wi th  2 5 0 . 5 2 ( A) ( 3 )  wi th  an  ad d i ti o n a l  r e b a r
s e c ti o n  e x te n d e d  fr o m  i ts  l o c ati o n  wi th i n  th e  c o n c r e te

fo u n d ati o n  o r  fo o ti n g to  a n  a c c e s s i b l e  l o c ati o n  th a t i s  n o t
s u b j e c t to  c o r r o s i o n  s h a l l  b e  p e r m i tte d  fo r  c o n n e c ti o n  o f
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G2 5 0 . 7 0

7 0 –1 5 0 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

gr o u n d i n g  e l e c tr o d e  c o n d u c to r s  a n d  b o n d i n g  j u m p e r s  i n
ac c o r d an c e  wi th  th e  fo l l o wi n g:

a. T h e  ad d i ti o n a l  r e b ar  s e c ti o n  s h al l  b e  c o n ti n u o u s  wi th
th e  g r o u n d i n g e l e c tr o d e  r e b a r  o r  s h a l l  b e  c o n n e c te d

to  th e  g r o u n d i n g  e l e c tr o d e  r e b a r  an d  c o n n e c te d
to ge th e r  b y s te e l  ti e  wi r e s ,  e x o th e r m i c  we l d i n g,  we l d ‐

i n g ,  o r  o th e r  e ffe c ti ve  m e a n s .
b . T h e  r e b ar  e x te n s i o n  s h a l l  n o t b e  e x p o s e d  to  c o n tac t

wi th  th e  e ar th  wi th o u t c o r r o s i o n  p r o te c ti o n .
c . Re b ar  s h al l  n o t b e  u s e d  as  a c o n d u c to r  to  i n te r c o n ‐

n e c t th e  e l e c tr o d e s  o f gr o u n d i n g  e l e c tr o d e  s ys te m s .

Δ 2 5 0 . 7 0  M e th o d s  o f G ro un d i n g an d  B o n d i n g C o n d u c to r
C o n n e c ti o n  to  E l e c tro d e s .

N ( A)  G e n e ral .  T h e  g r o u n d i n g o r  b o n d i n g  c o n d u c to r  s h al l  b e
c o n n e c te d  to  th e  gr o u n d i n g  e l e c tr o d e  b y e x o th e r m i c  we l d i n g ,

l i s te d  l u gs ,  l i s te d  p r e s s u r e  c o n n e c to r s ,  l i s te d  c l a m p s ,  o r  o th e r
l i s te d  m e an s .  C o n n e c ti o n s  d e p e n d i n g  o n  s o l d e r  s h al l  n o t b e

u s e d .  Gr o u n d  c l a m p s  s h al l  b e  l i s te d  fo r  th e  m a te r i al s  o f th e
gr o u n d i n g  e l e c tr o d e  an d  th e  g r o u n d i n g  e l e c tr o d e  c o n d u c to r

a n d ,  i f u s e d  o n  p i p e ,  r o d ,  o r  o th e r  b u r i e d  e l e c tr o d e s ,  s h a l l  al s o
b e  l i s te d  fo r  d i r e c t s o i l  b u r i a l  o r  c o n c r e te  e n c as e m e n t.  N o t
m o r e  th a n  o n e  c o n d u c to r  s h a l l  b e  c o n n e c te d  to  th e  g r o u n d i n g

e l e c tro d e  b y a  s i n g l e  c l am p  o r  ftting  u n l e s s  th e  c l a m p  o r  ftting
i s  l i s te d  fo r  m u l ti p l e  c o n d u c to r s .

N ( B )  I nd o o r C o m m u n i c ati o n s  S ys te m s .  F o r  i n d o o r  c o m m u n i c a‐
ti o n s  p u r p o s e s  o n l y,  a l i s te d  s h e e t m e tal  s tr ap -typ e  g r o u n d

c l am p  h avi n g  a  r i gi d  m e tal  b as e  th a t s e a ts  o n  th e  e l e c tr o d e  an d
h avi n g a s tr a p  o f s u c h  m ate r i al  an d  d i m e n s i o n s  th at i t i s  n o t
l i ke l y to  s tr e tc h  d u r i n g o r  afte r  i n s tal l a ti o n  s h al l  b e  p e r m i tte d .

I n fo r m a ti o n a l  N o te :  L i s te d  g r o u n d  c l a m p s  th a t a r e  identifed  fo r
d i r e c t b u r i al  a r e  a l s o  s u i ta b l e  fo r  c o n c r e te  e n c a s e m e n t.

P ar t I V. E n c l o s u re ,  Rac e way,  an d  S e r vi c e  C ab l e  C o n n e c ti o n s

Δ 2 5 0 . 8 0  S e r vi c e  Rac e ways  an d  E n c l o s u re s .  M e tal  e n c l o s u r e s
a n d  r ac e ways  fo r  s e r vi c e  c o n d u c to r s  a n d  e q u i p m e n t s h al l  b e

c o n n e c te d  to  th e  g r o u n d e d  c o n d u c to r  i f th e  e l e c tr i c al  s ys te m  i s
gr o u n d e d  o r  to  th e  g r o u n d i n g  e l e c tr o d e  c o n d u c to r  fo r  e l e c tr i ‐

c a l  s ys te m s  th at a r e  n o t gr o u n d e d .

Exception: Metal components that are installed in a run of under‐
ground nonmetallic raceway(s) and are isolated from possible contact by

a minimum cover of 450 mm (1 8 in. ) to all parts of the metal compo‐
nents shall not be required to be connected to the grounded conductor,

supply-side bonding jumper,  or grounding electrode conductor.

2 5 0 . 8 4  U n d e rgro u n d  S e r vi c e  C ab l e  o r Rac e way.

Δ ( A)  U n d e rgro u n d  S e r vi c e  C ab l e .  T h e  s h e a th  o r  ar m o r  o f a
c o n ti n u o u s  u n d e r gr o u n d  m e ta l -s h e a th e d  o r  ar m o r e d  s e r vi c e

c a b l e  s ys te m  th a t i s  c o n n e c te d  to  th e  g r o u n d e d  c o n d u c to r  o n
th e  s u p p l y s i d e  s h al l  n o t b e  r e q u i r e d  to  b e  c o n n e c te d  to  th e
gr o u n d e d  c o n d u c to r  a t th e  b u i l d i n g  o r  s tr u c tu r e .  T h e  s h e ath

o r  a r m o r  s h a l l  b e  p e r m i tte d  to  b e  i n s u l ate d  fr o m  th e  i n te r i o r
m e tal  r ac e way o r  p i p i n g .

Δ ( B )  U n d e rgro u n d  S e r vi c e  Rac e way C o n tai n i n g C ab l e .  An
u n d e r g r o u n d  m e tal  s e r vi c e  r ac e wa y th at c o n tai n s  a m e tal -

s h e a th e d  o r  ar m o r e d  c a b l e  c o n n e c te d  to  th e  gr o u n d e d
c o n d u c to r  s h al l  n o t b e  r e q u i r e d  to  b e  c o n n e c te d  to  th e  gr o u n ‐
d e d  c o n d u c to r  at th e  b u i l d i n g o r  s tr u c tu r e .  T h e  s h e a th  o r

a r m o r  s h a l l  b e  p e r m i tte d  to  b e  i n s u l a te d  fr o m  th e  i n te r i o r
m e tal  r ac e way o r  p i p i n g .

2 5 0 . 8 6  O th e r C o n d u c to r E n c l o s u re s  an d  Rac e ways .  E x c e p t a s
p e r m i tte d  b y 2 5 0 . 1 1 2 ( I ) ,  m e tal  e n c l o s u r e s  a n d  r ac e ways  fo r
o th e r  th an  s e r vi c e  c o n d u c to r s  s h al l  b e  c o n n e c te d  to  th e  e q u i p ‐

m e n t gr o u n d i n g  c o n d u c to r.

Exception No.  1 : Metal enclosures and raceways for conductors added
to existing installations of open wire,  knob-and-tube wiring,  and
nonmetallic-sheathed cable shall not be required to be connected to the

equipment grounding conductor if these enclosures or wiring methods
comply with all the following:

(1 ) Do not provide an equipment ground
(2) Are in runs of less than 7. 5 m (25 ft)

(3) Are free from probable contact with ground,  grounded metal,
metal lath,  or other conductive material

(4) Are guarded against contact by persons

Exception No.  2: Short sections of metal enclosures or raceways used to
provide support or protection of cable assemblies from physical damage

shall not be required to be connected to the equipment grounding
conductor.

Exception No.  3: Metal components shall not be required to be connec‐
ted to the equipment grounding conductor or supply-side bonding

jumper if either of the following conditions exist:

(1 ) The metal components are installed in a run of nonmetallic race‐
way(s) and isolated from possible contact by a minimum cover of

450 mm (1 8 in. ) to any part of the metal components.
(2) The metal components are part of an installation of nonmetallic

raceway(s) and are isolated from possible contact to any part of
the metal components by being encased in not less than 50 mm

(2 in. ) of concrete.

P ar t V. B o n d i n g

2 5 0 . 9 0  G e n e ral .  B o n d i n g  s h al l  b e  p r o vi d e d  i f n e c e s s ar y to
e n s u r e  e l e c tr i c al  c o n ti n u i ty an d  th e  c a p a c i ty to  c o n d u c t s afe l y
an y fau l t c u r r e n t l i ke l y to  b e  i m p o s e d .

2 5 0 . 9 2  S e r vi c e s .

( A)  B o n d i n g o f E q u i p m e n t fo r S e r vi c e s .  T h e  n o r m a l l y n o n -
c u r r e n t-c a r r yi n g  m e ta l  p a r ts  o f e q u i p m e n t i n d i c ate d  i n  th e

fo l l o wi n g  s h a l l  b e  b o n d e d  to ge th e r :

( 1 ) Al l  r ac e wa ys ,  c a b l e  tr a ys ,  c a b l e b u s  fr am e wo r k,  a u x i l i ar y
g u tte r s ,  o r  s e r vi c e  c ab l e  ar m o r  o r  s h e a th  th a t e n c l o s e ,
c o n tai n ,  o r  s u p p o r t s e r vi c e  c o n d u c to r s ,  e x c e p t as  p e r m i t‐

te d  i n  2 5 0 . 8 0
( 2 ) Al l  e n c l o s u r e s  c o n tai n i n g  s e r vi c e  c o n d u c to r s ,  i n c l u d i n g

m e te r  fttings,  b o x e s ,  o r  th e  l i ke ,  i n te r p o s e d  i n  th e  s e r vi c e
r ac e way o r  a r m o r

Δ ( B )  M e th o d  o f B o n d i n g at th e  S e r vi c e .  B o n d i n g  j u m p e r s
m e e ti n g  th e  r e q u i r e m e n ts  o f th i s  a r ti c l e  s h al l  b e  u s e d  a r o u n d

i m p a i r e d  c o n n e c ti o n s ,  s u c h  as  r e d u c i n g  was h e r s  o r  o ve r s i z e d ,
c o n c e n tr i c ,  o r  e c c e n tr i c  kn o c ko u ts .  S tan d ar d  l o c kn u ts  o r  b u s h ‐

i n gs  s h a l l  n o t b e  th e  o n l y m e an s  fo r  th e  b o n d i n g  r e q u i r e d  b y
th i s  s e c ti o n  b u t s h a l l  b e  p e r m i tte d  to  b e  i n s ta l l e d  to  m a ke  a
m e c h a n i c al  c o n n e c ti o n  o f th e  r ac e wa y( s ) .

E l e c tr i c al  c o n ti n u i ty at s e r vi c e  e q u i p m e n t,  s e r vi c e  r a c e ways ,
a n d  s e r vi c e  c o n d u c to r  e n c l o s u r e s  s h al l  b e  e n s u r e d  b y o n e  o r

m o r e  o f th e  fo l l o wi n g  m e th o d s :

( 1 ) B o n d i n g  e q u i p m e n t to  th e  gr o u n d e d  s e r vi c e  c o n d u c to r
b y an  ap p l i c ab l e  m e th o d  i n  2 5 0 . 8 ( A)
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G 2 5 0 . 9 7

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 5 1

( 2 ) C o n n e c ti o n s  m ad e  u p  wr e n c h ti g h t u s i n g  th r e a d e d
c o u p l i n gs ,  th r e a d e d  e n tr i e s ,  o r  l i s te d  th r e ad e d  h u b s  o n
e n c l o s u r e s

( 3 ) T h r e a d l e s s  c o u p l i n g s  a n d  c o n n e c to r s  i f m ad e  u p  ti g h t fo r
m e tal  r ac e ways  an d  m e tal - c l ad  c a b l e s

( 4 ) O th e r  l i s te d  d e vi c e s ,  s u c h  a s  b o n d i n g- typ e  l o c kn u ts ,  b u s h ‐
i n g s ,  o r  b u s h i n g s  wi th  b o n d i n g j u m p e r s

2 5 0 . 9 4  B o n d i n g fo r C o m m u n i c ati o n s  S ys te m s .  C o m m u n i c a‐
ti o n s  s ys te m  b o n d i n g  c o n d u c to r  te r m i n ati o n s  s h al l  b e  c o n n e c ‐
te d  i n  a c c o r d an c e  wi th  2 5 0 . 9 4 ( A)  o r  ( B ) .

Δ ( A)  T h e  I n te rs ys te m  B o n d i n g Te r m i n ati o n  D e vi c e .  An  i n te r s ys ‐
te m  b o n d i n g te r m i n ati o n  ( I B T )  fo r  c o n n e c ti n g  i n te r s ys te m

b o n d i n g c o n d u c to r s  s h al l  b e  p r o vi d e d  e x te r n al  to  e n c l o s u r e s  a t
th e  s e r vi c e  e q u i p m e n t o r  m e te r i n g  e q u i p m e n t e n c l o s u r e  an d  at
th e  d i s c o n n e c ti n g  m e a n s  fo r  a n y b u i l d i n g s  o r  s tr u c tu r e s  th at

a r e  s u p p l i e d  b y a fe e d e r  o r  b r a n c h  c i r c u i t.  I f an  I B T  i s  u s e d ,  i t
s h a l l  c o m p l y wi th  th e  fo l l o wi n g:

( 1 ) B e  a c c e s s i b l e  fo r  c o n n e c ti o n  an d  i n s p e c ti o n
( 2 ) C o n s i s t o f a s e t o f te r m i n al s  wi th  th e  c a p a c i ty fo r  c o n n e c ‐

ti o n  o f n o t l e s s  th an  th r e e  i n te r s ys te m  b o n d i n g c o n d u c ‐
to r s

( 3 ) N o t i n te r fe r e  wi th  o p e n i n g th e  e n c l o s u r e  fo r  a s e r vi c e ,
b u i l d i n g  o r  s tr u c tu r e  d i s c o n n e c ti n g  m e an s ,  o r  m e te r i n g

e q u i p m e n t
( 4 ) B e  s e c u r e l y m o u n te d  a s  fo l l o ws :

a . At th e  s e r vi c e  e q u i p m e n t,  to  a  m e tal  e n c l o s u r e  fo r  th e
s e r vi c e  e q u i p m e n t,  to  a m e ta l  m e te r  e n c l o s u r e ,  o r  to

an  e x p o s e d  nonfexible  m e tal  s e r vi c e  r ac e wa y,  o r  b e
c o n n e c te d  to  th e  m e tal  e n c l o s u r e  fo r  th e  g r o u n d i n g
e l e c tr o d e  c o n d u c to r  wi th  a m i n i m u m  6  AWG  c o p p e r

c o n d u c to r
b . At th e  d i s c o n n e c ti n g  m e an s  fo r  a b u i l d i n g  o r  s tr u c ‐

tu r e  th a t i s  s u p p l i e d  b y a fe e d e r  o r  b r an c h  c i r c u i t,  b e
e l e c tr i c a l l y c o n n e c te d  to  th e  m e tal  e n c l o s u r e  fo r  th e

b u i l d i n g  o r  s tr u c tu r e  d i s c o n n e c ti n g  m e an s ,  o r  b e
c o n n e c te d  to  th e  m e tal  e n c l o s u r e  fo r  th e  g r o u n d i n g
e l e c tr o d e  c o n d u c to r  wi th  a m i n i m u m  6  AWG  c o p p e r

c o n d u c to r
( 5 ) B e  l i s te d  as  gr o u n d i n g  an d  b o n d i n g e q u i p m e n t

Exception: In existing buildings or structures,  if any of the intersystem
bonding and grounding electrode conductors required by 770. 1 00(B)

(2),  800. 1 00(B)(2),  81 0. 21 (F)(2),  and 820. 1 00 exist,  installation of
an IBT shall not be required.  An accessible means external to enclosures

for connecting intersystem bonding and grounding electrode conductors
shall be permitted at the service equipment and at the disconnecting

means for any buildings or structures that are supplied by a feeder or
branch circuit by at least one of the following means:

(1 ) Exposed nonfexible metal raceways
(2) An exposed grounding electrode conductor

(3) Approved means for the external connection of a copper or other
corrosion-resistant bonding or grounding electrode conductor to

the grounded raceway or equipment

I n fo r m a ti o n a l  N o te :  S e e  7 7 0 . 1 0 0 ,  8 0 0 . 1 0 0 ,  8 1 0 . 2 1 ,  a n d  8 2 0 . 1 0 0
fo r  i n te r s ys te m  b o n d i n g  a n d  g r o u n d i n g  re q u i r e m e n ts  fo r
c o n d u c ti ve  o p ti c a l  fber  c ab l e s ,  c o m m u n i c a ti o n s  c i r c u i ts ,  r a d i o
an d  te l e vi s i o n  e q u i p m e n t,  C AT V c i r c u i ts ,  a n d  n e two r k -p o we r e d
b r o a d b a n d  c o m m u n i c a ti o n s  s ys te m s ,  r e s p e c ti ve l y.

( B )  O th e r M e an s .  C o n n e c ti o n s  to  an  al u m i n u m  o r  c o p p e r
b u s b a r  n o t l e s s  th a n  6  m m  th i c k ×  5 0  m m  wi d e  ( 1 ∕4  i n .  th i c k ×
2  i n .  wi d e )  an d  o f a  l e n gth  to  ac c o m m o d a te  a t l e a s t th r e e

te r m i n a ti o n s  fo r  c o m m u n i c ati o n  s ys te m s  i n  ad d i ti o n  to  o th e r

c o n n e c ti o n s .  T h e  b u s b ar  s h a l l  b e  s e c u r e l y fas te n e d  a n d  s h a l l  b e
i n s ta l l e d  i n  an  a c c e s s i b l e  l o c ati o n .  C o n n e c ti o n s  s h a l l  b e  m ad e

b y a l i s te d  c o n n e c to r.  I f al u m i n u m  b u s b a r s  a r e  u s e d ,  th e  i n s tal ‐
l ati o n  s h al l  al s o  c o m p l y wi th  2 5 0 . 6 4 ( A) .  T h e  b u s b a r  s h al l  b e

c o n n e c te d  to  th e  g r o u n d i n g e l e c tr o d e  s ys te m  b y a  c o n d u c to r
th a t i s  th e  l ar g e r  o f th e  fo l l o wi n g:

( 1 ) T h e  l a r ge s t g r o u n d i n g e l e c tr o d e  c o n d u c to r  th at i s
c o n n e c te d  to  th e  b u s b ar

( 2 ) As  r e q u i r e d  o r  p e r m i tte d  i n  2 5 0 . 9 4 ( A)

Exception to (A) and (B): Means for connecting intersystem bonding
conductors are not required if communications systems are not likely to

be used in or on the building or structure.

I n fo r m ati o n a l  N o te :  T h e  u s e  o f a n  I B T  c an  r e d u c e  e l e c tr i c a l
n o i s e  o n  c o m m u n i c a ti o n  s ys te m s .

2 5 0 . 9 6  B o n d i n g O th e r E n c l o s ure s .

Δ ( A)  G e n e ral .  M e tal  r ac e wa ys ,  c ab l e  tr a ys ,  c ab l e  a r m o r,  c ab l e
s h e a th ,  e n c l o s u r e s ,  fr am e s ,  fttings,  a n d  o th e r  m e ta l  n o n -

c u r r e n t-c a r r yi n g  p a r ts  th at ar e  to  s e r ve  a s  e q u i p m e n t g r o u n d ‐
i n g  c o n d u c to r s ,  wi th  o r  wi th o u t th e  u s e  o f wi r e -typ e
s u p p l e m e n ta r y e q u i p m e n t g r o u n d i n g c o n d u c to r s ,  s h a l l  b e
b o n d e d  i f n e c e s s ar y to  e n s u r e  e l e c tr i c al  c o n ti n u i ty a n d  th e
c a p a c i ty to  c o n d u c t fau l t c u r r e n t l i ke l y to  b e  i m p o s e d  o n  th e m .
An y n o n c o n d u c ti ve  p ai n t,  e n am e l ,  o r  s i m i l ar  c o ati n g  s h al l  b e
re m o ve d  at th r e ad s ,  c o n tac t p o i n ts ,  a n d  c o n tac t s u r fa c e s  o r
s h a l l  b e  c o n n e c te d  b y m e an s  o f fttings  d e s i g n e d  s o  a s  to  m ake
s u c h  r e m o val  u n n e c e s s ar y.

( B )  I s o l ate d  G ro u n d i n g C i rc u i ts .  I f i n s tal l e d  fo r  th e  r e d u c ti o n
o f e l e c tr o m ag n e ti c  i n te r fe r e n c e  o n  th e  g r o u n d i n g c i r c u i t,  an
e q u i p m e n t e n c l o s u r e  s u p p l i e d  b y a  b r an c h  c i r c u i t s h a l l  b e
p e r m i tte d  to  b e  i s o l ate d  fr o m  a r ac e way c o n ta i n i n g c i r c u i ts
s u p p l yi n g o n l y th at e q u i p m e n t b y o n e  o r  m o r e  l i s te d  n o n m e ta l ‐
l i c  r ac e way fttings  l o c ate d  a t th e  p o i n t o f atta c h m e n t o f th e
r ac e way to  th e  e q u i p m e n t e n c l o s u r e .  T h e  m e tal  r ac e wa y s h a l l
c o m p l y wi th  th i s  ar ti c l e  an d  s h al l  b e  s u p p l e m e n te d  b y a n  i n te r ‐
n al  i n s u l a te d  e q u i p m e n t gr o u n d i n g  c o n d u c to r  i n s tal l e d  i n
ac c o r d an c e  wi th  2 5 0 . 1 4 6 ( D )  to  g r o u n d  th e  e q u i p m e n t e n c l o ‐

s u r e .

I n fo r m ati o n a l  N o te :  U s e  o f a n  i s o l a te d  e q u i p m e n t g r o u n d i n g
c o n d u c to r  d o e s  n o t r e l i e ve  th e  r e q u i r e m e n t fo r  g r o u n d i n g  th e
r ac e wa y s ys te m .

2 5 0 . 9 7  B o n d i n g fo r O ve r 2 5 0  Vo l ts  to  G ro un d .  F o r  c i r c u i ts  o f
o ve r  2 5 0  vo l ts  to  g r o u n d ,  th e  e l e c tr i c a l  c o n ti n u i ty o f m e tal  r ac e ‐

ways  an d  c a b l e s  wi th  m e ta l  s h e a th s  th a t c o n tai n  a n y c o n d u c to r
o th e r  th an  s e r vi c e  c o n d u c to r s  s h a l l  b e  e n s u r e d  b y o n e  o r  m o r e
o f th e  m e th o d s  specifed  fo r  s e r vi c e s  i n  2 5 0 . 9 2 ( B ) ,  e x c e p t fo r

( B ) ( 1 ) .

Exception: If oversized,  concentric,  or eccentric knockouts are not
encountered,  or if a box or enclosure with concentric or eccentric knock‐

outs is listed to provide a reliable bonding connection,  the following
methods shall be permitted:

(1 ) Threadless couplings and connectors for cables with metal
sheaths

(2) Two locknuts,  on rigid metal conduit or intermediate metal
conduit,  one inside and one outside of boxes and cabinets

(3) Fittings with shoulders that seat tightly against the box or cabi‐
net,  such as electrical metallic tubing connectors,  fexible metal

conduit connectors,  and cable connectors,  with one locknut on
the inside of boxes and cabinets

(4) Listed fttings
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G2 5 0 . 9 8

7 0 –1 5 2 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

2 5 0 . 9 8  B o n d i n g L o o s e l y J o i n te d  M e tal  Rac e ways .  E x p a n s i o n ,
expansion-defection,  o r  defection  fttings  a n d  te l e s c o p i n g
s e c ti o n s  o f m e ta l  r ac e wa ys  s h al l  b e  m a d e  e l e c tr i c al l y c o n ti n u o u s
b y e q u i p m e n t b o n d i n g  j u m p e r s  o r  o th e r  m e a n s .

2 5 0 . 1 0 0  B o n d i n g i n  H az ard o u s  (Classifed)  L o c ati o n s .  Re g ar d ‐
l e s s  o f th e  vo l tag e  o f th e  e l e c tr i c al  s ys te m ,  th e  e l e c tr i c al
c o n ti n u i ty o f n o r m a l l y n o n - c u r r e n t- c a r r yi n g  m e tal  p ar ts  o f e l e c ‐

tr i c a l  e q u i p m e n t,  r a c e ways ,  m e tal -c l a d  c ab l e ,  a n d  m e tal  e n c l o ‐
s u r e s  c o n ta i n i n g  e l e c tr i c al  e q u i p m e n t i n  a n y h az ar d o u s
(classifed)  l o c ati o n ,  as  defned  i n  5 0 0 . 5 ,  5 0 5 . 5 ,  an d  5 0 6 . 5 ,  s h a l l
b e  e n s u r e d  b y an y o f th e  b o n d i n g  m e th o d s  specifed  i n
2 5 0 . 9 2 ( B ) ( 2 )  th ro u gh  ( B ) ( 4 ) .  O n e  o r  m o r e  o f th e s e  b o n d i n g
m e th o d s  s h al l  b e  u s e d  wh e th e r  o r  n o t e q u i p m e n t g r o u n d i n g
c o n d u c to r s  o f th e  wi r e  typ e  a r e  i n s ta l l e d  i n  th e  r a c e way o r  i n  a

m u l ti c o n d u c to r  c a b l e  as s e m b l y.

I n fo r m a ti o n a l  N o te :  S e e  5 0 1 . 3 0 ,  5 0 2 . 3 0 ,  5 0 3 . 3 0 ,  5 0 5 . 3 0 ,  o r
5 0 6 . 3 0  fo r  specifc  b o n d i n g  r e q u i r e m e n ts .

2 5 0 . 1 0 2  G ro u n d e d  C o n d u c to r,  B o n d i n g C o n d u c to rs ,  an d
J u m p e rs .

( A)  M ate ri al .  B o n d i n g  j u m p e r s  s h a l l  b e  o f c o p p e r,  a l u m i n u m ,
c o p p e r-c l ad  al u m i n u m ,  o r  o th e r  c o r r o s i o n - r e s i s ta n t m ate r i a l .  A

b o n d i n g j u m p e r  s h al l  b e  a  wi r e ,  b u s ,  s c r e w,  o r  s i m i l ar  s u i tab l e
c o n d u c to r.

( B )  Attac h m e n t.  B o n d i n g  j u m p e r s  s h al l  b e  atta c h e d  i n  th e
m a n n e r  specifed  i n  2 5 0 . 8  fo r  c i r c u i ts  a n d  e q u i p m e n t a n d  i n

2 5 0 . 7 0  fo r  g r o u n d i n g e l e c tr o d e s .

( C )  S i z e  — S u p p l y- S i d e  B o n d i n g J u m p e r.

( 1 )  S i z e  fo r S u p p l y C o n d u c to rs  i n  a S i n gl e  Rac e way o r C ab l e .
T h e  s u p p l y-s i d e  b o n d i n g  j u m p e r  s h a l l  n o t b e  s m al l e r  th a n
specifed  i n  Tab l e  2 5 0 . 1 0 2 ( C ) ( 1 ) .

Δ ( 2 )  S i z e  fo r P aral l e l  C o n d u c to r I n s tal l ati o n s  i n  Two  o r M o re
Rac e ways  o r C ab l e s .  I f th e  u n g r o u n d e d  s u p p l y c o n d u c to r s  ar e

c o n n e c te d  i n  p ar a l l e l  i n  two  o r  m o r e  r ac e wa ys  o r  c ab l e s ,  th e
s u p p l y- s i d e  b o n d i n g  j u m p e r  s h al l  b e  s i z e d  i n  ac c o r d an c e  wi th
e i th e r  o f th e  fo l l o wi n g :

( 1 ) An  i n d i vi d u al  b o n d i n g j u m p e r  fo r  e ac h  r ac e way o r  c ab l e
s h a l l  b e  s e l e c te d  fr o m  Tab l e  2 5 0 . 1 0 2 ( C ) ( 1 )  b as e d  o n  th e

s i z e  o f th e  l a r ge s t u n g r o u n d e d  s u p p l y c o n d u c to r  i n  e a c h
r ac e way o r  c a b l e .

( 2 ) A s i n gl e  b o n d i n g  j u m p e r  i n s tal l e d  fo r  b o n d i n g  two  o r
m o r e  r a c e ways  o r  c ab l e s  s h al l  b e  s i z e d  i n  ac c o r d an c e  wi th
Tab l e  2 5 0 . 1 0 2 ( C ) ( 1 )  b as e d  o n  th e  s u m  o f th e  c i r c u l ar  m i l

ar e as  o f th e  l ar g e s t u n gr o u n d e d  c o n d u c to r s  fr o m  e a c h  s e t
c o n n e c te d  i n  p a r al l e l  i n  e ac h  r ac e way o r  c ab l e .  T h e  s i z e
o f th e  g r o u n d e d  c o n d u c to r ( s )  i n  e ac h  r a c e way o r  c ab l e
s h a l l  b e  b as e d  o n  th e  l ar g e s t u n gr o u n d e d  c o n d u c to r  i n

e a c h  r ac e wa y o r  c ab l e ,  o r  th e  s u m  o f th e  c i r c u l a r  m i l
a r e as  o f th e  l ar g e s t u n g r o u n d e d  c o n d u c to r s  fr o m  e ac h  s e t
c o n n e c te d  i n  p a r al l e l  i n  e a c h  r a c e way o r  c ab l e .

I n fo r m a ti o n a l  N o te  N o .  1 :  T h e  te r m  supply conductors i n c l u d e s
u n g r o u n d e d  c o n d u c to r s  th a t d o  n o t h a ve  o ve r c u r r e n t p r o te c ‐
ti o n  o n  th e i r  s u p p l y s i d e  a n d  te r m i n a te  a t s e r vi c e  e q u i p m e n t o r
th e  frst d i s c o n n e c ti n g  m e a n s  o f a  s e p a r a te l y d e r i ve d  s ys te m .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  C h a p te r  9 ,  Ta b l e  8 ,  fo r  th e  c i r c u ‐
l a r  m i l  a r e a  o f c o n d u c to r s  1 8  AWG  th r o u g h  4 / 0  AWG.

( D )  S i z e  — E q u i p m e n t B o n d i n g J um p e r o n  L o ad  S i d e  o f an
O ve rc u r re n t D e vi c e .  T h e  e q u i p m e n t b o n d i n g j u m p e r  o n  th e

l o ad  s i d e  o f an  o ve r c u r r e n t d e vi c e ( s )  s h al l  b e  s i z e d  i n  ac c o r d ‐
a n c e  wi th  2 5 0 . 1 2 2 .

A s i n g l e  c o m m o n  c o n ti n u o u s  e q u i p m e n t b o n d i n g j u m p e r
s h a l l  b e  p e r m i tte d  to  c o n n e c t two  o r  m o r e  r ac e wa ys  o r  c ab l e s  i f

th e  b o n d i n g  j u m p e r  i s  s i z e d  i n  a c c o r d an c e  wi th  2 5 0 . 1 2 2  fo r  th e
l ar g e s t o ve r c u r r e n t d e vi c e  s u p p l yi n g c i r c u i ts  th e r e i n .

( E )  I n s tal l ati o n .  B o n d i n g  j u m p e r s  o r  c o n d u c to r s  an d  e q u i p ‐
m e n t b o n d i n g j u m p e r s  s h al l  b e  p e r m i tte d  to  b e  i n s ta l l e d  i n s i d e

o r  o u ts i d e  o f a  r ac e way o r  a n  e n c l o s u r e .

( 1 )  I n s i d e  a Rac e way o r an  E n c l o s u re .  I f i n s ta l l e d  i n s i d e  a r ac e ‐
way,  e q u i p m e n t b o n d i n g j u m p e r s  a n d  b o n d i n g  j u m p e r s  o r

c o n d u c to r s  s h al l  c o m p l y wi th  th e  r e q u i r e m e n ts  o f 2 5 0 . 1 1 9  an d
2 5 0 . 1 4 8 .

Δ Tab l e  2 5 0 . 1 0 2 ( C ) ( 1 )  G ro u n d e d  C o n d u c to r,  M ai n  B o n d i n g
J u m p e r,  S ys te m  B o n d i n g J u m p e r,  an d  S u p p l y- S i d e  B o n d i n g
J u m p e r fo r Al te r n ati n g- C u r re n t S ys te m s

S i z e  o f L arge s t U n gro un d e d
C o n du c to r o r E q u i val e n t Are a

fo r P aral l e l  C o n d u c to rs
( AWG / kc m i l )  

S i z e  o f G ro u n de d  C o n d uc to r
o r B o n d i n g J um p e r

( AWG / kc m i l )

C o p p e r

Al u m i n um  o r
C o p p e r- C l ad

Al um i n u m  C o p p e r

Al um i n u m  o r
C o p p e r- C l ad

Al u m i n um

2  o r  s m a l l e r 1 / 0  o r  s m a l l e r 8 6

1  o r  1 / 0 2 / 0  o r  3 / 0 6 4

2 / 0  o r  3 / 0 4 / 0  o r  2 5 0 4 2

O ve r  3 / 0  
th r o u g h  3 5 0

O ve r  2 5 0  
th r o u g h  5 0 0

2 1 / 0

O ve r  3 5 0  
th r o u g h  6 0 0

O ve r  5 0 0  
th r o u g h  9 0 0

1 / 0 3 / 0

O ve r  6 0 0  
th r o u g h  

1 1 0 0

O ve r  9 0 0  
th r o u g h  

1 7 5 0

2 / 0 4 / 0

O ve r  1 1 0 0 O ve r  1 7 5 0 S e e  N o te s  1  an d  2 .

N o te s :
1 .  I f th e  c i r c u l ar  m i l  a r e a o f u n g r o u n d e d  s u p p l y c o n d u c to r s  th a t a r e
c o n n e c te d  i n  p a r a l l e l  i s  l a r g e r  th a n  1 1 0 0  kc m i l  c o p p e r  o r  1 7 5 0  kc m i l
al u m i n u m ,  th e  g r o u n d e d  c o n d u c to r  o r  b o n d i n g  j u m p e r  s h a l l  h a ve  a n
ar e a  n o t l e s s  th a n  1 2 1 ∕2  p e r c e n t o f th e  a r e a o f th e  l a r g e s t u n g r o u n d e d
s u p p l y c o n d u c to r  o r  e q u i val e n t a r e a  fo r  p a r a l l e l  s u p p l y c o n d u c to r s .
T h e  g r o u n d e d  c o n d u c to r  o r  b o n d i n g  j u m p e r  s h a l l  n o t b e  r e q u i r e d  to
b e  l a r g e r  th a n  th e  l a r ge s t u n g r o u n d e d  c o n d u c to r  o r  s e t o f u n g r o u n d e d
c o n d u c to r s .
2 .  I f th e  c i r c u l ar  m i l  a re a o f u n g r o u n d e d  s u p p l y c o n d u c to r s  th a t a r e
c o n n e c te d  i n  p a r a l l e l  i s  l a r g e r  th a n  1 1 0 0  kc m i l  c o p p e r  o r  1 7 5 0  kc m i l
a l u m i n u m  a n d  i f th e  u n g r o u n d e d  s u p p l y c o n d u c to r s  an d  th e  b o n d i n g
j u m p e r  a r e  o f d i ffe r e n t m a te r i a l s  ( c o p p e r,  al u m i n u m ,  o r  c o p p e r- c l a d

a l u m i n u m ) ,  th e  m i n i m u m  s i z e  o f th e  g r o u n d e d  c o n d u c to r  o r  b o n d i n g
j u m p e r  s h al l  b e  b a s e d  o n  th e  a s s u m e d  u s e  o f u n g r o u n d e d  s u p p l y
c o n d u c to r s  o f th e  s am e  m a te r i a l  a s  th e  g r o u n d e d  c o n d u c to r  o r
b o n d i n g  j u m p e r  th at h a s  a n  am p a c i ty e q u i va l e n t to  th a t o f th e  i n s ta l l e d

u n g r o u n d e d  s u p p l y c o n d u c to r s .
3 .  I f th e r e  a r e  n o  s e r vi c e -e n tr a n c e  c o n d u c to r s ,  th e  s u p p l y c o n d u c to r
s i z e  s h a l l  b e  d e te r m i n e d  b y th e  e q u i va l e n t s i z e  o f th e  l a r g e s t s e r vi c e -
e n tr an c e  c o n d u c to r  r e q u i r e d  fo r  th e  l o ad  to  b e  s e r ve d .
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G 2 5 0 . 1 0 4

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 5 3

( 2 )  O u ts i d e  a Rac e way o r an  E n c l o s u re .  I f i n s tal l e d  o n  th e
o u ts i d e ,  th e  l e n g th  o f th e  b o n d i n g  j u m p e r  o r  c o n d u c to r  o r

e q u i p m e n t b o n d i n g  j u m p e r  s h al l  n o t e x c e e d  1 . 8  m  ( 6  ft)  an d
s h a l l  b e  r o u te d  wi th  th e  r a c e way o r  e n c l o s u r e .

Exception: An equipment bonding jumper or supply-side bonding
jumper longer than 1 . 8 m (6 ft) shall be permitted at outside pole loca‐

tions for the purpose of bonding or grounding isolated sections of metal
raceways or elbows installed in exposed risers of metal conduit or other

metal raceway,  and for bonding grounding electrodes,  and shall not be
required to be routed with a raceway or enclosure.

( 3 )  P ro te c ti o n .  B o n d i n g j u m p e r s  o r  c o n d u c to r s  a n d  e q u i p ‐
m e n t b o n d i n g j u m p e r s  s h a l l  b e  i n s tal l e d  i n  ac c o r d an c e  wi th
2 5 0 . 6 4 ( A)  a n d  ( B ) .

2 5 0 . 1 0 4  B o n d i n g o f P i p i n g S ys te m s  an d  E x p o s e d  S tr u c tu ral
M e tal .

( A)  M e tal  Wate r P i p i n g.  T h e  m e tal  wate r  p i p i n g  s ys te m  s h a l l
b e  b o n d e d  a s  r e q u i r e d  i n  2 5 0 . 1 0 4 ( A) ( 1 ) ,  ( A) ( 2 ) ,  o r  ( A) ( 3 ) .

( 1 )  G e n e ral .  M e ta l  wate r  p i p i n g  s ys te m ( s )  i n s tal l e d  i n  o r
atta c h e d  to  a b u i l d i n g o r  s tr u c tu r e  s h al l  b e  b o n d e d  to  an y o f

th e  fo l l o wi n g :

( 1 ) S e r vi c e  e q u i p m e n t e n c l o s u r e
( 2 ) G r o u n d e d  c o n d u c to r  at th e  s e r vi c e
( 3 ) G r o u n d i n g e l e c tr o d e  c o n d u c to r,  i f o f suffcient s i z e
( 4 ) O n e  o r  m o r e  gr o u n d i n g  e l e c tr o d e s  u s e d ,  i f th e  g r o u n d ‐

i n g e l e c tr o d e  c o n d u c to r  o r  b o n d i n g  j u m p e r  to  th e
gr o u n d i n g  e l e c tr o d e  i s  o f suffcient s i z e

T h e  b o n d i n g  j u m p e r ( s )  s h al l  b e  i n s tal l e d  i n  ac c o r d an c e  wi th
2 5 0 . 6 4 ( A) ,  ( B ) ,  an d  ( E ) .  T h e  p o i n ts  o f attac h m e n t o f th e  b o n d ‐

i n g  j u m p e r ( s )  s h a l l  b e  ac c e s s i b l e .  T h e  b o n d i n g  j u m p e r ( s )  s h a l l
b e  s i z e d  i n  a c c o r d a n c e  wi th  Tab l e  2 5 0 . 1 0 2 ( C ) ( 1 )  e x c e p t th at i t

s h a l l  n o t b e  r e q u i r e d  to  b e  l ar g e r  th a n  3 / 0  c o p p e r  o r  2 5 0  kc m i l
al u m i n u m  o r  c o p p e r-c l a d  al u m i n u m  an d  e x c e p t as  p e r m i tte d
i n  2 5 0 . 1 0 4 ( A) ( 2 )  a n d  ( A) ( 3 ) .

( 2 )  B u i l d i n gs  o f M u l ti p l e  O c c u p an c y.  I n  b u i l d i n g s  o f m u l ti p l e
o c c u p an c y wh e r e  th e  m e ta l  wate r  p i p i n g s ys te m ( s )  i n s ta l l e d  i n

o r  atta c h e d  to  a b u i l d i n g o r  s tr u c tu r e  fo r  th e  i n d i vi d u a l  o c c u ‐
p an c i e s  i s  m e ta l l i c al l y i s o l a te d  fr o m  a l l  o th e r  o c c u p a n c i e s  b y

u s e  o f n o n m e ta l l i c  wate r  p i p i n g,  th e  m e ta l  wa te r  p i p i n g
s ys te m ( s )  fo r  e a c h  o c c u p a n c y s h a l l  b e  p e r m i tte d  to  b e  b o n d e d
to  th e  e q u i p m e n t gr o u n d i n g  te r m i n al  o f th e  s wi tc h g e ar,  s wi tc h ‐

b o ar d ,  o r  p an e l b o a r d  e n c l o s u r e  ( o th e r  th an  s e r vi c e  e q u i p ‐
m e n t)  s u p p l yi n g th at o c c u p a n c y.  T h e  b o n d i n g j u m p e r  s h al l  b e
s i z e d  i n  ac c o r d an c e  wi th  2 5 0 . 1 0 2 ( D ) .

( 3 )  B u i l d i n gs  o r S tr uc tu re s  S up p l i e d  b y a Fe e d e r( s )  o r B ran c h
C i rc u i t( s ) .  T h e  m e tal  wate r  p i p i n g s ys te m ( s )  i n s ta l l e d  i n  o r

atta c h e d  to  a  b u i l d i n g o r  s tr u c tu r e  s h al l  b e  b o n d e d  to  an y o f
th e  fo l l o wi n g:

( 1 ) B u i l d i n g o r  s tr u c tu r e  d i s c o n n e c ti n g  m e an s  e n c l o s u r e
wh e r e  l o c ate d  at th e  b u i l d i n g o r  s tr u c tu r e

( 2 ) E q u i p m e n t g r o u n d i n g c o n d u c to r  r u n  wi th  th e  s u p p l y
c o n d u c to r s

( 3 ) O n e  o r  m o r e  gr o u n d i n g  e l e c tr o d e s  u s e d

T h e  b o n d i n g j u m p e r ( s )  s h al l  b e  s i z e d  i n  ac c o r d a n c e  wi th
2 5 0 . 1 0 2 ( D ) .  T h e  b o n d i n g  j u m p e r  s h a l l  n o t b e  r e q u i r e d  to  b e

l ar g e r  th an  th e  l a r ge s t u n g r o u n d e d  fe e d e r  o r  b r an c h -c i r c u i t
c o n d u c to r  s u p p l yi n g  th e  b u i l d i n g  o r  s tr u c tu r e .

Δ ( B )  O th e r M e tal  P i p i n g.  I f i n s tal l e d  i n  o r  a ttac h e d  to  a b u i l d ‐
i n g  o r  s tr u c tu r e ,  a  m e tal  p i p i n g s ys te m ( s ) ,  i n c l u d i n g ga s  p i p i n g ,

th at i s  l i ke l y to  b e c o m e  e n e r gi z e d  s h al l  b e  b o n d e d  to  an y o f th e
fo l l o wi n g :

( 1 ) E q u i p m e n t g r o u n d i n g c o n d u c to r  fo r  th e  c i r c u i t th at i s
l i ke l y to  e n e r gi z e  th e  p i p i n g  s ys te m

( 2 ) S e r vi c e  e q u i p m e n t e n c l o s u r e
( 3 ) G r o u n d e d  c o n d u c to r  at th e  s e r vi c e
( 4 ) G r o u n d i n g e l e c tr o d e  c o n d u c to r,  i f o f suffcient s i z e
( 5 ) O n e  o r  m o r e  gr o u n d i n g  e l e c tr o d e s  u s e d ,  i f th e  gr o u n d ‐

i n g e l e c tr o d e  c o n d u c to r  o r  b o n d i n g  j u m p e r  to  th e
gr o u n d i n g  e l e c tr o d e  i s  o f suffcient s i z e

T h e  b o n d i n g  c o n d u c to r ( s )  o r  j u m p e r ( s )  s h a l l  b e  s i z e d  i n
a c c o r d an c e  wi th  Tab l e  2 5 0 . 1 2 2 ,  an d  e q u i p m e n t g r o u n d i n g

c o n d u c to r s  s h a l l  b e  s i z e d  i n  a c c o r d an c e  wi th  Tab l e  2 5 0 . 1 2 2
u s i n g  th e  r a ti n g o f th e  c i r c u i t th at i s  l i ke l y to  e n e r g i z e  th e

p i p i n g  s ys te m ( s ) .  T h e  p o i n ts  o f attac h m e n t o f th e  b o n d i n g
j u m p e r ( s )  s h al l  b e  a c c e s s i b l e .

I n fo r m ati o n a l  N o te  N o .  1 :  B o n d i n g  al l  p i p i n g  a n d  m e ta l  a i r
d u c ts  wi th i n  th e  p r e m i s e s  wi l l  p r o vi d e  a d d i ti o n a l  s afe ty.

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  N F PA 5 4 ,  National Fuel Gas Code,
an d  N F PA 7 8 0 ,  Standard for the Installation of Lightning Protection

Systems,  fo r  i n fo r m a ti o n  o n  g as  p i p i n g  s ys te m s .

( C )  S tr u c tu ral  M e tal .  E x p o s e d  s tr u c tu r al  m e tal  th a t i s  i n te r ‐
c o n n e c te d  to  fo r m  a m e tal  b u i l d i n g fr am e ,  i s  n o t i n te n ti o n al l y
gr o u n d e d  o r  b o n d e d ,  an d  i s  l i ke l y to  b e c o m e  e n e r gi z e d  s h a l l
b e  b o n d e d  to  an y o f th e  fo l l o wi n g:

( 1 ) S e r vi c e  e q u i p m e n t e n c l o s u r e
( 2 ) Gr o u n d e d  c o n d u c to r  at th e  s e r vi c e
( 3 ) D i s c o n n e c ti n g  m e an s  fo r  b u i l d i n g s  o r  s tr u c tu r e s  s u p p l i e d

b y a fe e d e r  o r  b r a n c h  c i r c u i t
( 4 ) Gr o u n d i n g e l e c tr o d e  c o n d u c to r,  i f n o t s m a l l e r  th an  a

c o n d u c to r  s i z e d  i n  ac c o r d a n c e  wi th  Tab l e  2 5 0 . 1 0 2 ( C ) ( 1 )
( 5 ) O n e  o r  m o r e  gr o u n d i n g  e l e c tr o d e s  u s e d ,  i f th e  g r o u n d ‐

i n g e l e c tr o d e  c o n d u c to r  o r  b o n d i n g  j u m p e r  to  th e
gr o u n d i n g  e l e c tr o d e  i s  n o t s m a l l e r  th an  a  c o n d u c to r

s i z e d  i n  ac c o r d an c e  wi th  Tab l e  2 5 0 . 1 0 2 ( C ) ( 1 )

T h e  b o n d i n g  c o n d u c to r ( s )  o r  j u m p e r ( s )  s h a l l  b e  s i z e d  i n
ac c o r d an c e  wi th  Tab l e  2 5 0 . 1 0 2 ( C ) ( 1 ) ,  e x c e p t th at i t s h a l l  n o t
b e  r e q u i r e d  to  b e  l a r ge r  th a n  3 / 0  AWG c o p p e r  o r  2 5 0  kc m i l

al u m i n u m  o r  c o p p e r-c l a d  a l u m i n u m ,  an d  i n s ta l l e d  i n  a c c o r d ‐
an c e  wi th  2 5 0 . 6 4 ( A) ,  ( B ) ,  a n d  ( E ) .  T h e  p o i n ts  o f attac h m e n t o f
th e  b o n d i n g  j u m p e r ( s )  s h al l  b e  ac c e s s i b l e  u n l e s s  i n s tal l e d  i n

c o m p l i a n c e  wi th  2 5 0 . 6 8 ( A) ,  E x c e p ti o n  N o .  2 .

( D )  S e p arate l y D e ri ve d  S ys te m s .  M e tal  wa te r  p i p i n g  s ys te m s
an d  s tr u c tu r a l  m e tal  th a t i s  i n te r c o n n e c te d  to  fo r m  a  b u i l d i n g
fr a m e  s h al l  b e  b o n d e d  to  s e p ar a te l y d e r i ve d  s ys te m s  i n  a c c o r d ‐
an c e  wi th  2 5 0 . 1 0 4 ( D ) ( 1 )  th r o u g h  ( D ) ( 3 ) .

( 1 )  M e tal  Wate r P i p i n g S ys te m ( s ) .  T h e  gr o u n d e d  c o n d u c to r  o f
e ac h  s e p a r ate l y d e r i ve d  s ys te m  s h al l  b e  b o n d e d  to  th e  n e ar e s t
ac c e s s i b l e  p o i n t o f th e  m e ta l  wa te r  p i p i n g  s ys te m ( s )  i n  th e  ar e a

s e r ve d  b y e ac h  s e p ar a te l y d e r i ve d  s ys te m .  T h i s  c o n n e c ti o n  s h a l l
b e  m a d e  at th e  s a m e  p o i n t o n  th e  s e p ar ate l y d e r i ve d  s ys te m
wh e r e  th e  g r o u n d i n g  e l e c tr o d e  c o n d u c to r  i s  c o n n e c te d .  E a c h
b o n d i n g  j u m p e r  s h a l l  b e  s i z e d  i n  a c c o r d an c e  wi th  Tab l e
2 5 0 . 1 0 2 ( C ) ( 1 )  b as e d  o n  th e  l ar g e s t u n g r o u n d e d  c o n d u c to r  o f

th e  s e p a r ate l y d e r i ve d  s ys te m  e x c e p t th at i t s h al l  n o t b e
r e q u i r e d  to  b e  l ar g e r  th a n  3 / 0  AWG c o p p e r  o r  2 5 0  kc m i l

al u m i n u m  o r  c o p p e r-c l ad  al u m i n u m .

Exception No.  1 : A separate bonding jumper to the metal water piping
system shall not be required if the metal water piping system is used as

the grounding electrode or grounding electrode conductor for the sepa‐
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G2 5 0 . 1 0 4

7 0 –1 5 4 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

rately derived system and the connection to the water piping system is in
the area served by the separately derived system.

Exception No.  2: A separate bonding jumper to the metal water piping
system shall not be required if the metal in-ground support structure is
used as a grounding electrode or the metal frame of a building or struc‐

ture is used as the grounding electrode conductor for a separately
derived system and is bonded to the metal water piping system in the

area served by the separately derived system.

( 2 )  S tr u c tu ral  M e tal .  I f e x p o s e d  s tr u c tu r al  m e tal  th a t i s  i n te r ‐
c o n n e c te d  to  fo r m  th e  b u i l d i n g fr am e  e x i s ts  i n  th e  a r e a s e r ve d
b y th e  s e p a r ate l y d e r i ve d  s ys te m ,  i t s h al l  b e  b o n d e d  to  th e
gr o u n d e d  c o n d u c to r  o f e a c h  s e p ar a te l y d e r i ve d  s ys te m .  T h i s
c o n n e c ti o n  s h al l  b e  m ad e  a t th e  s am e  p o i n t o n  th e  s e p a r ate l y
d e r i ve d  s ys te m  wh e r e  th e  gr o u n d i n g  e l e c tr o d e  c o n d u c to r  i s
c o n n e c te d .  E ac h  b o n d i n g j u m p e r  s h a l l  b e  s i z e d  i n  a c c o r d a n c e
wi th  Tab l e  2 5 0 . 1 0 2 ( C ) ( 1 )  b as e d  o n  th e  l ar g e s t u n g r o u n d e d
c o n d u c to r  o f th e  s e p ar a te l y d e r i ve d  s ys te m  e x c e p t th at i t s h a l l
n o t b e  r e q u i r e d  to  b e  l ar g e r  th an  3 / 0  AWG c o p p e r  o r  2 5 0

kc m i l  a l u m i n u m  o r  c o p p e r- c l ad  a l u m i n u m .

Exception No.  1 : A separate bonding jumper to the building structural
metal shall not be required if the metal in-ground support structure is

used as a grounding electrode or the metal frame of a building or struc‐
ture is used as the grounding electrode conductor for the separately

derived system.

Exception No.  2: A separate bonding jumper to the building structural
metal shall not be required if the water piping system of a building or

structure is used as the grounding electrode or grounding electrode
conductor for a separately derived system and is bonded to the building

structural metal in the area served by the separately derived system.

( 3 )  C o m m o n  G ro u n d i n g E l e c tro d e  C o n d uc to r.  I f a c o m m o n
gr o u n d i n g  e l e c tr o d e  c o n d u c to r  i s  i n s ta l l e d  fo r  m u l ti p l e  s e p a‐
ra te l y d e r i ve d  s ys te m s  a s  p e r m i tte d  b y 2 5 0 . 3 0 ( A) ( 6 ) ,  an d

e x p o s e d  s tr u c tu r a l  m e tal  th at i s  i n te r c o n n e c te d  to  fo r m  th e
b u i l d i n g  fr am e  o r  i n te r i o r  m e tal  wate r  p i p i n g  e x i s ts  i n  th e  ar e a

s e r ve d  b y th e  s e p ar a te l y d e r i ve d  s ys te m ,  th e  m e tal  wate r  p i p i n g
an d  th e  s tr u c tu r a l  m e tal  m e m b e r  s h a l l  b e  b o n d e d  to  th e
c o m m o n  gr o u n d i n g  e l e c tr o d e  c o n d u c to r  i n  th e  ar e a  s e r ve d  b y
th e  s e p ar a te l y d e r i ve d  s ys te m .

Exception: A separate bonding jumper from each derived system to
metal water piping and to structural metal members shall not be

required if the metal water piping and the structural metal members in
the area served by the separately derived system are bonded to the

common grounding electrode conductor.

Δ 2 5 0 . 1 0 6  L i gh tn i n g P ro te c ti o n  S ys te m s .  T h e  l i g h tn i n g  p r o te c ‐
ti o n  s ys te m  gr o u n d  te r m i n al s  s h al l  b e  b o n d e d  to  th e  b u i l d i n g
o r  s tr u c tu r e  g r o u n d i n g  e l e c tr o d e  s ys te m .

I n fo r m ati o n a l  N o te  N o .  1 :  S e e  2 5 0 . 6 0  fo r  u s e  o f s tr i ke  te r m i n a ‐
ti o n  d e vi c e s .

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  N F PA 7 8 0 ,  Standard for the Installa‐
tion of Lightning Protection Systems,  wh i c h  c o n ta i n s  d e ta i l e d  i n fo r ‐

m a ti o n  o n  g r o u n d i n g ,  b o n d i n g ,  a n d  sidefash  d i s ta n c e  fr o m
l i g h tn i n g  p r o te c ti o n  s ys te m s .

P ar t VI . E q u i p m e n t G ro un d i n g an d  E q u i p m e n t G ro u n d i n g
C o n d uc to rs

2 5 0 . 1 0 9  M e tal  E n c l o s ure s .  M e ta l  e n c l o s u r e s  s h al l  b e  p e r m i tte d
to  b e  u s e d  to  c o n n e c t b o n d i n g j u m p e r s  o r  e q u i p m e n t g r o u n d ‐
i n g c o n d u c to r s ,  o r  b o th ,  to ge th e r  to  b e c o m e  a p a r t o f a n  e ffe c ‐

ti ve  gr o u n d -fau l t c u r r e n t p ath .  I f i n s tal l e d ,  m e ta l  c o ve r s ,  p l as te r
r i n g s ,  e x te n s i o n  r i n g s ,  a n d  m e tal  fttings  s h al l  b e  atta c h e d  to

th e s e  m e tal  e n c l o s u r e s  to  e n s u r e  a n  e ffe c ti ve  gr o u n d -fau l t
c u r r e n t p a th  o r  s h a l l  b e  c o n n e c te d  wi th  b o n d i n g  j u m p e r s  o r

e q u i p m e n t gr o u n d i n g  c o n d u c to r s ,  o r  b o th .

I n fo r m a ti o n a l  N o te :  S e e  2 5 0 . 9 7  fo r  b o n d i n g  r e q u i r e m e n ts  fo r
o ve r  2 5 0  vo l ts  to  g r o u n d .

Δ 2 5 0 . 1 1 0  E q u i p m e n t Fas te n e d  i n  P l ac e  ( Fi x e d )  o r C o n n e c te d  b y
P e r m an e n t Wi ri n g M e th o d s .  E x p o s e d ,  n o r m al l y n o n -c u r r e n t-

c a r r yi n g  m e tal  p a r ts  o f fxed  e q u i p m e n t s u p p l i e d  b y o r  e n c l o s ‐
i n g  c o n d u c to r s  o r  c o m p o n e n ts  th at ar e  l i ke l y to  b e c o m e

e n e r g i z e d  s h al l  b e  c o n n e c te d  to  an  e q u i p m e n t g r o u n d i n g
c o n d u c to r  u n d e r  an y o f th e  fo l l o wi n g c o n d i ti o n s :

( 1 ) I f wi th i n  2 . 5  m  ( 8  ft)  ve r ti c al l y o r  1 . 5  m  ( 5  ft)  h o r i z o n tal l y
o f gr o u n d  o r  gr o u n d e d  m e ta l  o b j e c ts  an d  s u b j e c t to
c o n tac t b y p e r s o n s

( 2 ) I f l o c ate d  i n  a  we t o r  d am p  l o c a ti o n  a n d  n o t i s o l ate d
( 3 ) I f i n  e l e c tr i c al  c o n tac t wi th  m e tal
( 4 ) I f i n  a h az ar d o u s  (classifed)  l o c ati o n
( 5 ) I f s u p p l i e d  b y a  wi r i n g  m e th o d  th at p r o vi d e s  a n  e q u i p ‐

m e n t g r o u n d i n g c o n d u c to r,  e x c e p t as  p e r m i tte d  b y
2 5 0 . 8 6 ,  E x c e p ti o n  N o .  2 ,  fo r  s h o r t s e c ti o n s  o f m e tal  e n c l o ‐

s u r e s
( 6 ) I f e q u i p m e n t o p e r a te s  wi th  a n y te r m i n al  at o ve r  1 5 0  vo l ts

to  gr o u n d

Exception No.  1 : If exempted by special permission,  the metal frame of
electrically heated appliances that have the frame permanently and

effectively insulated from ground shall not be required to be grounded.

Exception No.  2: Distribution apparatus,  such as transformer and
capacitor cases,  mounted on wooden poles at a height exceeding 2. 5 m

(8 ft) above ground or grade level shall not be required to be grounded.

Exception No.  3: Listed equipment protected by a system of double insu‐
lation,  or its equivalent,  shall not be required to be connected to the

equipment grounding conductor.  If such a system is employed,  the
equipment shall be distinctively marked.

2 5 0 . 1 1 2  Specifc  E q u i p m e n t Fas te n e d  i n  P l ac e  ( Fi x e d )  o r
C o n n e c te d  b y P e r m an e n t Wi ri n g M e th o d s .  E x c e p t as  p e r m i t‐

te d  i n  2 5 0 . 1 1 2 ( F )  an d  ( I ) ,  e x p o s e d ,  n o r m al l y n o n - c u r r e n t-
c a r r yi n g  m e tal  p a r ts  o f e q u i p m e n t d e s c r i b e d  i n  2 5 0 . 1 1 2 ( A)
th r o u g h  ( K) ,  a n d  n o r m a l l y n o n -c u r r e n t-c ar r yi n g m e tal  p a r ts  o f

e q u i p m e n t a n d  e n c l o s u r e s  d e s c r i b e d  i n  2 5 0 . 1 1 2 ( L )  an d  ( M ) ,
s h a l l  b e  c o n n e c te d  to  a n  e q u i p m e n t g r o u n d i n g  c o n d u c to r,
r e g ar d l e s s  o f vo l ta ge .

( A)  S wi tc h ge ar an d  S wi tc h b o ard  Fram e s  an d  S tr uc tu re s .
S wi tc h g e ar  o r  s wi tc h b o ar d  fr a m e s  an d  s tr u c tu r e s  s u p p o r ti n g

s wi tc h i n g e q u i p m e n t,  e x c e p t fr am e s  o f 2 - wi r e  d c  s wi tc h ge a r  o r
s wi tc h b o ar d s  i f e ffe c ti ve l y i n s u l a te d  fr o m  gr o u n d .

( B )  P i p e  O rgan s .  Ge n e r ato r  a n d  m o to r  fr am e s  i n  a n  e l e c tr i ‐
c a l l y o p e r ate d  p i p e  o r g an ,  u n l e s s  e ffe c ti ve l y i n s u l a te d  fr o m

g r o u n d  a n d  th e  m o to r  d r i vi n g  i t.

( C )  M o to r Fram e s .  M o to r  fr a m e s ,  as  p r o vi d e d  b y 4 3 0 . 2 4 2 .

( D )  E n c l o s u re s  fo r M o to r C o n tro l l e rs .  E n c l o s u r e s  fo r  m o to r
c o n tr o l l e r s  u n l e s s  attac h e d  to  u n gr o u n d e d  p o r tab l e  e q u i p ‐

m e n t.

( E )  E l e vato rs  an d  C ran e s .  E l e c tr i c al  e q u i p m e n t fo r  e l e vato r s
a n d  c r an e s .
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G 2 5 0 . 1 1 8

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 5 5

( F)  G arage s ,  T h e ate rs ,  an d  M o ti o n  P i c tu re  S tu d i o s .  E l e c tr i c al
e q u i p m e n t i n  c o m m e r c i al  ga r ag e s ,  th e ate r s ,  a n d  m o ti o n

p i c tu r e  s tu d i o s ,  e x c e p t p e n d an t l a m p h o l d e r s  s u p p l i e d  b y
c i r c u i ts  n o t o ve r  1 5 0  vo l ts  to  gr o u n d .

( G )  E l e c tri c  S i gn s .  E l e c tr i c  s i g n s ,  o u tl i n e  l i gh ti n g ,  an d  a s s o c i ‐
ate d  e q u i p m e n t as  p r o vi d e d  i n  6 0 0 . 7 .

( H )  M o ti o n  P i c tu re  P ro j e c ti o n  E q u i p m e n t.  M o ti o n  p i c tu r e
p r o j e c ti o n  e q u i p m e n t.

( I )  Re m o te - C o n tro l ,  S i gn al i n g,  an d  Fi re  Al ar m  C i rc u i ts .  E q u i p ‐
m e n t s u p p l i e d  b y C l as s  1  c i r c u i ts  s h a l l  b e  gr o u n d e d  u n l e s s
o p e r ati n g  a t l e s s  th an  5 0  vo l ts .  E q u i p m e n t s u p p l i e d  b y C l a s s  1

p o we r- l i m i te d  c i r c u i ts ,  b y C l as s  2  an d  C l as s  3  r e m o te -c o n tr o l
an d  s i gn a l i n g  c i r c u i ts ,  a n d  b y fre  a l a r m  c i r c u i ts  s h al l  b e  gr o u n ‐
d e d  i f s ys te m  gr o u n d i n g  i s  r e q u i r e d  b y P a r t I I  o r  P ar t VI I I  o f

th i s  ar ti c l e .

( J )  L u m i n ai re s .  L u m i n a i r e s  as  p r o vi d e d  i n  P a r t V o f Ar ti ‐
c l e  4 1 0 .

( K)  S k i d - M o u n te d  E q u i p m e n t.  P e r m an e n tl y m o u n te d  e l e c tr i ‐
c a l  e q u i p m e n t an d  s ki d s  s h al l  b e  c o n n e c te d  to  th e  e q u i p m e n t

g r o u n d i n g  c o n d u c to r.  Wi r e -typ e  e q u i p m e n t g r o u n d i n g
c o n d u c to r s  s h al l  b e  s i z e d  a s  r e q u i r e d  b y 2 5 0 . 1 2 2 .

( L )  M o to r- O p e rate d  Wate r P um p s .  M o to r-o p e r ate d  wate r
p u m p s ,  i n c l u d i n g th e  s u b m e r s i b l e  typ e .

( M )  M e tal  We l l  C as i n gs .  I f a s u b m e r s i b l e  p u m p  i s  u s e d  i n  a
m e tal  we l l  c a s i n g ,  th e  we l l  c a s i n g  s h al l  b e  c o n n e c te d  to  th e

p u m p  c i r c u i t e q u i p m e n t gr o u n d i n g  c o n d u c to r.

Δ 2 5 0 . 1 1 4  E q u i p m e n t C o n n e c te d  b y C o rd  an d  P l u g.  E x p o s e d ,
n o r m a l l y n o n - c u r r e n t- c a r r yi n g  m e tal  p ar ts  o f c o r d - an d - p l u g-

c o n n e c te d  e q u i p m e n t s h al l  b e  c o n n e c te d  to  th e  e q u i p m e n t
gr o u n d i n g  c o n d u c to r  u n d e r  an y o f th e  fo l l o wi n g c o n d i ti o n s :

Exception: Listed tools,  listed appliances,  and listed equipment covered
in 250. 1 1 4,  list items 2 through 4,  shall not be required to be connected

to an equipment grounding conductor if protected by a system of double
insulation or its equivalent.  Double-insulated equipment shall be

distinctively marked.

( 1 ) I n  h a z a r d o u s  (classifed)  l o c ati o n s
( 2 ) I f o p e r ate d  at o ve r  1 5 0  vo l ts  to  gr o u n d

Exception No.  1  to (2): Motors,  if guarded,  shall not be required to be
connected to an equipment grounding conductor.

Exception No.  2 to (2): Metal frames of electrically heated appliances,
exempted by special permission,  shall not be required to be connected to

an equipment grounding conductor,  in which case the frames shall be
permanently and effectively insulated from ground.

( 3 ) I n  r e s i d e n ti al  o c c u p a n c i e s :

a . Re fr i g e r ato r s ,  fr e e z e r s ,  i c e m a ke r s ,  a n d  ai r  c o n d i ti o n ‐
e r s

b . C l o th e s -was h i n g,  c l o th e s -d r yi n g,  a n d  d i s h -wa s h i n g
m a c h i n e s ;  r an g e s ;  ki tc h e n  was te  d i s p o s e r s ;  i n fo r m a‐
ti o n  te c h n o l o gy e q u i p m e n t;  s u m p  p u m p s ;  an d  e l e c tr i ‐

c a l  aq u ar i u m  e q u i p m e n t
c . H a n d -h e l d  m o to r- o p e r ate d  to o l s ,  s ta ti o n ar y an d  fxed

m o to r-o p e r ate d  to o l s ,  a n d  l i gh t i n d u s tr i a l  m o to r-
o p e r ate d  to o l s

d . M o to r-o p e r ate d  a p p l i a n c e s  o f th e  fo l l o wi n g  typ e s :
h e d g e  c l i p p e r s ,  l a wn  m o we r s ,  s n o w b l o we r s ,  an d  we t

s c r u b b e r s
e . P o r ta b l e  h an d l am p s

( 4 ) I n  o th e r  th an  r e s i d e n ti al  o c c u p a n c i e s :

a . Re fr i g e r ato r s ,  fr e e z e r s ,  i c e m a ke r s ,  a n d  ai r  c o n d i ti o n ‐
e r s

b . C l o th e s - was h i n g ,  c l o th e s - d r yi n g,  a n d  d i s h -wa s h i n g
m a c h i n e s ;  i n fo r m ati o n  te c h n o l o gy e q u i p m e n t;  s u m p
p u m p s ;  an d  e l e c tr i c al  a q u ar i u m  e q u i p m e n t

c . H a n d -h e l d  m o to r- o p e r ate d  to o l s ,  s ta ti o n ar y an d  fxed
m o to r-o p e r a te d  to o l s ,  a n d  l i g h t i n d u s tr i a l  m o to r-

o p e r ate d  to o l s
d . M o to r-o p e r a te d  a p p l i a n c e s  o f th e  fo l l o wi n g  typ e s :

h e d g e  c l i p p e r s ,  l a wn  m o we r s ,  s n o w b l o we r s ,  an d  we t
s c r u b b e r s

e . P o r ta b l e  h an d l am p s
f. C o r d -a n d -p l u g -c o n n e c te d  ap p l i an c e s  u s e d  i n  d am p  o r

we t l o c ati o n s  o r  b y p e r s o n s  s ta n d i n g  o n  th e  gr o u n d ,
s tan d i n g  o n  m e ta l  foors,  o r  wo r ki n g i n s i d e  o f m e tal

tan ks  o r  b o i l e r s
g . To o l s  l i ke l y to  b e  u s e d  i n  we t o r  c o n d u c ti ve  l o c ati o n s

Exception: Tools and portable handlamps and portable luminaires
likely to be used in wet or conductive locations shall not be required
to be connected to an equipment grounding conductor if supplied

through an isolating transformer with an ungrounded secondary of
not over 50 volts.

2 5 0 . 1 1 6  N o n e l e c tri c al  E q u i p m e n t.  T h e  m e tal  p ar ts  o f th e
fo l l o wi n g  n o n e l e c tr i c al  e q u i p m e n t d e s c r i b e d  i n  th i s  s e c ti o n

s h a l l  b e  c o n n e c te d  to  th e  e q u i p m e n t g r o u n d i n g c o n d u c to r :

( 1 ) F r am e s  an d  tr ac ks  o f e l e c tr i c al l y o p e r ate d  c r an e s  an d
h o i s ts

( 2 ) F r am e s  o f n o n e l e c tr i c al l y d r i ve n  e l e vato r  c ar s  to  wh i c h
e l e c tr i c a l  c o n d u c to r s  a r e  a ttac h e d

( 3 ) H an d -o p e r a te d  m e tal  s h i fti n g r o p e s  o r  c ab l e s  o f e l e c tr i c
e l e vato r s

I n fo r m a ti o n a l  N o te :  I f e x te n s i ve  m e ta l  i n  o r  o n  b u i l d i n g s  o r
s tr u c tu r e s  m a y b e c o m e  e n e r g i z e d  a n d  i s  s u b j e c t to  p e r s o n a l
c o n ta c t,  a d e q u a te  b o n d i n g  a n d  g r o u n d i n g  wi l l  p r o vi d e  a d d i ‐

ti o n a l  s a fe ty.

Δ 2 5 0 . 1 1 8  Typ e s  o f E q ui p m e n t G ro u n d i n g C o n d u c to rs .

NΔ ( A)  P e r m i tte d .  E ac h  e q u i p m e n t g r o u n d i n g  c o n d u c to r  r u n
wi th  o r  e n c l o s i n g  th e  c i r c u i t c o n d u c to r s  s h a l l  b e  o n e  o r  m o r e
o r  a c o m b i n ati o n  o f th e  fo l l o wi n g :

( 1 ) A c o p p e r,  a l u m i n u m ,  o r  c o p p e r- c l ad  a l u m i n u m  c o n d u c ‐
to r.  T h i s  c o n d u c to r  s h al l  b e  s o l i d  o r  s tr an d e d ;  i n s u l a te d ,
c o ve r e d ,  o r  b a r e ;  a n d  i n  th e  fo r m  o f a wi r e  o r  a b u s b ar  o f
an y s h a p e .

( 2 ) Ri gi d  m e ta l  c o n d u i t.
( 3 ) I n te r m e d i ate  m e tal  c o n d u i t.
( 4 ) E l e c tr i c a l  m e ta l l i c  tu b i n g.
( 5 ) L i s te d  fexible  m e tal  c o n d u i t m e e ti n g a l l  th e  fo l l o wi n g

c o n d i ti o n s :

a . T h e  c o n d u i t i s  te r m i n ate d  i n  l i s te d  fttings.
b . T h e  c i r c u i t c o n d u c to r s  c o n tai n e d  i n  th e  c o n d u i t ar e

p r o te c te d  b y o ve r c u r r e n t d e vi c e s  r ate d  at 2 0  a m p e r e s
o r  l e s s .

c . T h e  s i z e  o f th e  c o n d u i t d o e s  n o t e x c e e d  m e tr i c  d e s i g‐
n a to r  3 5  ( tr ad e  s i z e  1 1 ∕4 ) .

d . T h e  c o m b i n e d  l e n g th  o f fexible  m e tal  c o n d u i t,  fexi‐
ble  m e ta l l i c  tu b i n g ,  an d  l i q u i d ti gh t fexible  m e tal
c o n d u i t i n  th e  s am e  e ffe c ti ve  gr o u n d -fau l t c u r r e n t

p ath  d o e s  n o t e x c e e d  1 . 8  m  ( 6  ft) .
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G2 5 0 . 1 1 8

7 0 –1 5 6 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

e . I f fexibility i s  n e c e s s ar y to  m i n i m i z e  th e  tr a n s m i s s i o n
o f vi b r ati o n  fr o m  e q u i p m e n t o r  to  p r o vi d e  fexibility

fo r  e q u i p m e n t th at r e q u i r e s  m o ve m e n t a fte r  i n s tal l a‐
ti o n ,  a  wi r e -typ e  e q u i p m e n t g r o u n d i n g  c o n d u c to r  o r

a  b o n d i n g j u m p e r  i n  a c c o r d an c e  wi th  2 5 0 . 1 0 2 ( E ) ( 2 )
s h a l l  b e  i n s tal l e d .

f. I f fexible  m e tal  c o n d u i t i s  c o n s tr u c te d  o f s tai n l e s s
s te e l ,  a  wi r e -typ e  e q u i p m e n t g r o u n d i n g  c o n d u c to r  o r
b o n d i n g  j u m p e r  i n  a c c o r d an c e  wi th  2 5 0 . 1 0 2 ( E ) ( 2 )

s h a l l  b e  i n s tal l e d .
( 6 ) L i s te d  l i q u i d ti gh t fexible  m e tal  c o n d u i t m e e ti n g a l l  th e

fo l l o wi n g  c o n d i ti o n s :

a. T h e  c o n d u i t i s  te r m i n a te d  i n  l i s te d  fttings.
b . F o r  m e tr i c  d e s i g n ato r s  1 2  th r o u gh  1 6  ( tr a d e  s i z e s

3 ∕8  th r o u g h  1 ∕2 ) ,  th e  c i r c u i t c o n d u c to r s  c o n tai n e d  i n
th e  c o n d u i t ar e  p r o te c te d  b y o ve r c u r r e n t d e vi c e s

r a te d  at 2 0  a m p e r e s  o r  l e s s .
c . F o r  m e tr i c  d e s i g n ato r s  2 1  th r o u g h  3 5  ( tr a d e  s i z e s

3 ∕4  th r o u g h  1 1 ∕4 ) ,  th e  c i r c u i t c o n d u c to r s  c o n ta i n e d  i n
th e  c o n d u i t ar e  p r o te c te d  b y o ve r c u r r e n t d e vi c e s
r ate d  n o t m o r e  th an  6 0  am p e r e s  an d  th e r e  i s  n o  fex‐
ible  m e tal  c o n d u i t,  fexible  m e ta l l i c  tu b i n g ,  o r  l i q u i d ‐
ti g h t fexible  m e ta l  c o n d u i t i n  m e tr i c  d e s i g n ato r s  1 2
th r o u g h  1 6  ( tra d e  s i z e s  3 ∕8  th r o u gh  1 ∕2 )  i n  th e  e ffe c ti ve

gr o u n d -fau l t c u r r e n t p a th .
d . T h e  c o m b i n e d  l e n g th  o f fexible  m e tal  c o n d u i t,  fexi‐

ble  m e ta l l i c  tu b i n g ,  an d  l i q u i d ti gh t fexible  m e tal
c o n d u i t i n  th e  s am e  e ffe c ti ve  g r o u n d -fau l t c u r r e n t

p ath  d o e s  n o t e x c e e d  1 . 8  m  ( 6  ft) .
e . I f fexibility i s  n e c e s s ar y to  m i n i m i z e  th e  tr a n s m i s s i o n

o f vi b r ati o n  fr o m  e q u i p m e n t o r  to  p r o vi d e  fexibility
fo r  e q u i p m e n t th at r e q u i r e s  m o ve m e n t a fte r  i n s tal l a‐
ti o n ,  a  wi r e -typ e  e q u i p m e n t g r o u n d i n g  c o n d u c to r  o r

a  b o n d i n g j u m p e r  i n  ac c o r d an c e  wi th  2 5 0 . 1 0 2 ( E ) ( 2 )
s h a l l  b e  i n s tal l e d .

f. I f l i q u i d ti g h t fexible  m e ta l  c o n d u i t c o n ta i n s  a s ta i n ‐
l e s s  s te e l  c o r e ,  a wi r e -typ e  e q u i p m e n t g r o u n d i n g
c o n d u c to r  o r  a b o n d i n g j u m p e r  i n  ac c o r d a n c e  wi th

2 5 0 . 1 0 2 ( E ) ( 2 )  s h a l l  b e  i n s tal l e d .
( 7 ) F l e x i b l e  m e ta l l i c  tu b i n g  i f th e  tu b i n g  i s  te r m i n ate d  i n

l i s te d  fttings  an d  m e e ti n g  th e  fo l l o wi n g c o n d i ti o n s :

a. T h e  c i r c u i t c o n d u c to r s  c o n tai n e d  i n  th e  tu b i n g  a r e
p r o te c te d  b y o ve r c u r r e n t d e vi c e s  r ate d  at 2 0  am p e r e s
o r  l e s s .

b . T h e  c o m b i n e d  l e n g th  o f fexible  m e tal  c o n d u i t,  fexi‐
ble  m e ta l l i c  tu b i n g ,  an d  l i q u i d ti gh t fexible  m e tal

c o n d u i t i n  th e  s am e  e ffe c ti ve  gr o u n d -fau l t c u r r e n t
p ath  d o e s  n o t e x c e e d  1 . 8  m  ( 6  ft) .

( 8 ) Ar m o r  o f Typ e  AC  c a b l e  as  p r o vi d e d  i n  3 2 0 . 1 0 8 .
( 9 ) T h e  c o p p e r  s h e ath  o f m i n e r al - i n s u l ate d ,  m e ta l -s h e a th e d

c a b l e  Typ e  M I .
( 1 0 ) Typ e  M C  c a b l e  th a t p r o vi d e s  a n  e ffe c ti ve  gr o u n d -fau l t

c u r r e n t p ath  i n  ac c o r d a n c e  wi th  o n e  o r  m o r e  o f th e
fo l l o wi n g :

a . I t c o n tai n s  an  i n s u l ate d  o r  u n i n s u l ate d  e q u i p m e n t
g r o u n d i n g  c o n d u c to r  i n  c o m p l i a n c e  wi th

2 5 0 . 1 1 8 ( 1 ) .
b . T h e  c o m b i n e d  m e ta l l i c  s h e ath  an d  u n i n s u l a te d

e q u i p m e n t g r o u n d i n g/ b o n d i n g  c o n d u c to r  o f i n te r ‐
l o c ke d  m e tal  tap e –typ e  M C  c a b l e  th a t i s  l i s te d  an d
identifed  a s  a n  e q u i p m e n t gr o u n d i n g  c o n d u c to r

c . T h e  m e ta l l i c  s h e ath  o r  th e  c o m b i n e d  m e tal l i c  s h e a th
a n d  e q u i p m e n t gr o u n d i n g  c o n d u c to r s  o f th e  s m o o th

o r  c o r r u ga te d  tu b e -typ e  M C  c a b l e  th at i s  l i s te d  an d
identifed  as  an  e q u i p m e n t g r o u n d i n g c o n d u c to r

( 1 1 ) C ab l e  tr ays  as  p e r m i tte d  i n  3 9 2 . 1 0  a n d  3 9 2 . 6 0 .
( 1 2 ) C ab l e b u s  fr am e wo r k as  p e r m i tte d  i n  3 7 0 . 6 0 ( 1 ) .
( 1 3 ) O th e r  l i s te d  e l e c tr i c a l l y c o n ti n u o u s  m e tal  r ac e wa ys  an d

l i s te d  au x i l i ar y g u tte r s .
( 1 4 ) S u r fac e  m e tal  r ac e ways  l i s te d  fo r  g r o u n d i n g.

I n fo r m ati o n a l  N o te :  S e e  Ar ti c l e  1 0 0  fo r  a  defnition  o f effective
ground-fault current path.

( B )  N o t P e r m i tte d .  T h e  fo l l o wi n g s h al l  n o t b e  u s e d  a s  e q u i p ‐
m e n t gr o u n d i n g  c o n d u c to r s .

( 1 ) G r o u n d i n g e l e c tr o d e  c o n d u c to r s

Exception: A wire-type equipment grounding conductor installed in
compliance with 250. 6(A) and the applicable requirements for both the

equipment grounding conductor and the grounding electrode conductor
in Parts II,  III,  and VI of this article shall be permitted to serve as both

an equipment grounding conductor and a grounding electrode conduc‐
tor.

( 2 ) S tr u c tu r al  m e tal  fr am e  o f a  b u i l d i n g  o r  s tr u c tu r e
•
Δ 2 5 0 . 1 1 9  Identifcation  o f Wi re - Typ e  E q u i p m e n t G ro u n d i n g

C o n d uc to rs .

N ( A)  G e n e ral .  U n l e s s  r e q u i r e d  e l s e wh e r e  i n  th i s  Code,  e q u i p ‐
m e n t g r o u n d i n g c o n d u c to r s  s h a l l  b e  p e r m i tte d  to  b e  b a r e ,

c o ve r e d ,  o r  i n s u l ate d .  I n d i vi d u al l y c o ve r e d  o r  i n s u l a te d  e q u i p ‐
m e n t g r o u n d i n g c o n d u c to r s  o f th e  wi r e  typ e  s h a l l  h a ve  a
c o n ti n u o u s  o u te r  fnish  th a t i s  e i th e r  g r e e n  o r  gr e e n  wi th  o n e

o r  m o r e  ye l l o w s tr i p e s  e x c e p t a s  p e r m i tte d  i n  th i s  s e c ti o n .
C o n d u c to r s  wi th  i n s u l a ti o n  o r  i n d i vi d u al  c o ve r i n g  th at i s  g r e e n ,
gr e e n  wi th  o n e  o r  m o r e  ye l l o w s tr i p e s ,  o r  o th e r wi s e  identifed

a s  p e r m i tte d  b y th i s  s e c ti o n  s h al l  n o t b e  u s e d  fo r  u n gr o u n d e d
o r  g r o u n d e d  c i r c u i t c o n d u c to r s .

Exception No.  1 : Power-limited Class 2 or Class 3 cables,  power-limited
fre alarm cables,  or communications cables containing only circuits

operating at less than 50 volts ac or 60 volts dc if connected to equip‐
ment not required to be grounded shall be permitted to use a conductor

with green insulation or green with one or more yellow stripes for other
than equipment grounding purposes.

Exception No.  2: Flexible cords having an integral insulation and
jacket without an equipment grounding conductor shall be permitted to

have a continuous outer fnish that is green.

I n fo r m a ti o n a l  N o te :  An  e x a m p l e  o f a  fexible  c o r d  wi th  i n te g r a l -
typ e  i n s u l a ti o n  i s  Typ e  S P T- 2 ,  2  c o n d u c to r.

Exception No.  3: Conductors with green insulation shall be permitted to
be used as ungrounded signal conductors where installed between the

output terminations of traffc signal control and traffc signal indicat‐
ing heads.  Signaling circuits installed in accordance with this exception

shall include an equipment grounding conductor in accordance with
250. 1 1 8.  Wire-type equipment grounding conductors shall be bare or

have insulation or covering that is green with one or more yellow
stripes.

( B )  C o n d u c to rs  4  AWG  an d  L arge r.  E q u i p m e n t g r o u n d i n g
c o n d u c to r s  4  AWG  a n d  l a r ge r  s h al l  c o m p l y wi th  th e  fo l l o wi n g:

( 1 ) At th e  ti m e  o f i n s tal l ati o n ,  i f th e  i n s u l a ti o n  d o e s  n o t
c o m p l y wi th  2 5 0 . 1 1 9 ( A) ,  i t s h al l  b e  p e r m a n e n tl y i d e n ti ‐
fed  a s  a n  e q u i p m e n t gr o u n d i n g  c o n d u c to r  at e ac h  e n d

a n d  at e ve r y p o i n t wh e r e  th e  c o n d u c to r  i s  a c c e s s i b l e .
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G 2 5 0 . 1 2 2

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 5 7

Exception: Conductors 4 AWG and larger shall not be required to be
marked in conduit bodies that contain no splices or unused hubs.

( 2 ) Identifcation  s h a l l  e n c i r c l e  th e  c o n d u c to r  a n d  s h al l  b e
ac c o m p l i s h e d  b y o n e  o f th e  fo l l o wi n g :

a. S tr i p p i n g  th e  i n s u l a ti o n  o r  c o ve r i n g  fr o m  th e  e n ti r e
e x p o s e d  l e n gth

b . C o l o r i n g  th e  i n s u l a ti o n  o r  c o ve r i n g g r e e n  at th e
te r m i n a ti o n

c . M ar ki n g  th e  i n s u l a ti o n  o r  c o ve r i n g  wi th  g r e e n  ta p e  o r
gr e e n  ad h e s i ve  l ab e l s  at th e  te r m i n ati o n

( C )  M u l ti c o n d u c to r C ab l e .  O n e  o r  m o r e  i n s u l a te d  c o n d u c to r s
i n  a m u l ti c o n d u c to r  c a b l e ,  at th e  ti m e  o f i n s tal l a ti o n ,  s h al l  b e
p e r m i tte d  to  b e  p e r m a n e n tl y identifed  as  e q u i p m e n t g r o u n d ‐

i n g  c o n d u c to r s  at e a c h  e n d  an d  at e ve r y p o i n t wh e r e  th e
c o n d u c to r s  ar e  ac c e s s i b l e  b y o n e  o f th e  fo l l o wi n g m e an s :

( 1 ) S tr i p p i n g  th e  i n s u l ati o n  fr o m  th e  e n ti r e  e x p o s e d  l e n g th .
( 2 ) C o l o r i n g  th e  e x p o s e d  i n s u l ati o n  g r e e n .
( 3 ) M ar ki n g  th e  e x p o s e d  i n s u l ati o n  wi th  gr e e n  ta p e  o r  gr e e n

ad h e s i ve  l a b e l s .  Identifcation  s h a l l  e n c i r c l e  th e  c o n d u c ‐
to r.

( D )  Fl e x i b l e  C o rd .  E q u i p m e n t gr o u n d i n g  c o n d u c to r s  i n  fexi‐
ble  c o r d s  s h a l l  b e  i n s u l a te d  a n d  s h a l l  h ave  a  c o n ti n u o u s  o u te r
fnish  th at i s  e i th e r  g r e e n  o r  gr e e n  wi th  o n e  o r  m o r e  ye l l o w

s tr i p e s .

2 5 0 . 1 2 0  E q u i p m e n t G ro u n d i n g C o n d u c to r I n s tal l ati o n .  An
e q u i p m e n t g r o u n d i n g c o n d u c to r  s h a l l  b e  i n s tal l e d  i n  a c c o r d ‐

a n c e  wi th  2 5 0 . 1 2 0 ( A) ,  ( B ) ,  an d  ( C ) .

( A)  Rac e way,  C ab l e  Trays ,  C ab l e  Ar m o r,  C ab l e b us ,  o r C ab l e
S h e ath s .  I f i t c o n s i s ts  o f a r ac e wa y,  c ab l e  tr ay,  c ab l e  ar m o r,
c a b l e b u s  fr am e wo r k,  o r  c a b l e  s h e ath  o r  i f i t i s  a wi r e  wi th i n  a

r a c e way o r  c a b l e ,  i t s h a l l  b e  i n s tal l e d  i n  ac c o r d an c e  wi th  th e
ap p l i c a b l e  p r o vi s i o n s  i n  th i s  Code u s i n g fttings  fo r  j o i n ts  an d
te r m i n a ti o n s  ap p r o ve d  fo r  u s e  wi th  th e  typ e  o f r ac e way o r  c a b l e

u s e d .  Al l  c o n n e c ti o n s ,  j o i n ts ,  a n d  fttings  s h a l l  b e  m ad e  ti g h t
u s i n g  s u i tab l e  to o l s .

I n fo r m a ti o n a l  N o te :  S e e  th e  U L  G u i d e  I n fo r m a ti o n  fo r  E l e c tr i ‐
c a l  C i r c u i t I n te g r i ty S ys te m s  ( F H I T )  fo r  e q u i p m e n t g r o u n d i n g
c o n d u c to r s  i n s tal l e d  i n  a  r a c e way th at a r e  p ar t o f a  l i s te d  e l e c tr i ‐
c a l  c i r c u i t p r o te c ti ve  s ys te m  o r  a l i s te d  fre-r e s i s ti ve  c ab l e  s ys te m .

Δ ( B )  Al u m i n u m  an d  C o p p e r- C l ad  Al u m i n u m  C o n d u c to rs .
E q u i p m e n t g r o u n d i n g c o n d u c to r s  o f b ar e ,  c o ve r e d ,  o r  i n s u l a‐
te d  a l u m i n u m  o r  c o p p e r-c l a d  a l u m i n u m  s h al l  c o m p l y wi th  th e

fo l l o wi n g :

( 1 ) U n l e s s  p a r t o f a n  a p p l i c a b l e  c ab l e  wi r i n g  m e th o d ,  b ar e  o r
c o ve r e d  c o n d u c to r s  s h a l l  n o t b e  i n s tal l e d  i f s u b j e c t to
c o r r o s i ve  c o n d i ti o n s  o r  b e  i n s tal l e d  i n  d i r e c t c o n tac t wi th

c o n c r e te ,  m as o n r y,  o r  th e  e a r th .
( 2 ) Te r m i n a ti o n s  m ad e  wi th i n  o u td o o r  e n c l o s u r e s  th a t ar e

l i s te d  an d  identifed  fo r  th e  e n vi r o n m e n t s h a l l  b e  p e r m i t‐
te d  wi th i n  4 5 0  m m  ( 1 8  i n . )  o f th e  b o tto m  o f th e  e n c l o ‐

s u r e .
( 3 ) Al u m i n u m  o r  c o p p e r-c l ad  a l u m i n u m  c o n d u c to r s  e x te r n al

to  b u i l d i n g s  o r  e n c l o s u r e s  s h a l l  n o t b e  te r m i n ate d  wi th i n
4 5 0  m m  ( 1 8  i n . )  o f th e  e a r th ,  u n l e s s  te r m i n a te d  wi th i n  a

l i s te d  wi r e  c o n n e c to r  s ys te m .

Δ ( C )  E q u i p m e n t G ro u n d i n g C o n d u c to rs  S m al l e r T h an  6  AWG .
I f n o t r o u te d  wi th  c i r c u i t c o n d u c to r s  a s  p e r m i tte d  i n

2 5 0 . 1 3 0 ( C )  an d  2 5 0 . 1 3 4 ,  E x c e p ti o n  N o .  2 ,  e q u i p m e n t g r o u n d ‐
i n g  c o n d u c to r s  s m a l l e r  th a n  6  AWG s h al l  b e  p r o te c te d  fr o m

p h ys i c a l  d a m ag e  b y a n  identifed  r ac e way o r  c ab l e  a r m o r  u n l e s s
i n s ta l l e d  wi th i n  h o l l o w s p ac e s  o f th e  fr am i n g  m e m b e r s  o f b u i l d ‐
i n g s  o r  s tr u c tu r e s  an d  i f n o t s u b j e c t to  p h ys i c al  d am ag e .

2 5 0 . 1 2 2  S i z e  o f E q u i p m e n t G ro un d i n g C o n d uc to rs .

( A)  G e n e ral .  C o p p e r,  a l u m i n u m ,  o r  c o p p e r-c l a d  al u m i n u m
e q u i p m e n t gr o u n d i n g  c o n d u c to r s  o f th e  wi r e  typ e  s h al l  n o t b e

s m a l l e r  th a n  s h o wn  i n  Tab l e  2 5 0 . 1 2 2 .  T h e  e q u i p m e n t g r o u n d ‐
i n g  c o n d u c to r  s h al l  n o t b e  r e q u i r e d  to  b e  l a r ge r  th a n  th e

c i r c u i t c o n d u c to r s  s u p p l yi n g  th e  e q u i p m e n t.  I f a c ab l e  tr a y,  a
r ac e way,  o r  a  c ab l e  a r m o r  o r  s h e a th  i s  u s e d  a s  th e  e q u i p m e n t
gr o u n d i n g  c o n d u c to r,  a s  p r o vi d e d  i n  2 5 0 . 1 1 8  an d  2 5 0 . 1 3 4 ( 1 ) ,

i t s h al l  c o m p l y wi th  2 5 0 . 4 ( A) ( 5 )  o r  ( B ) ( 4 ) .

E q u i p m e n t g r o u n d i n g  c o n d u c to r s  s h a l l  b e  p e r m i tte d  to  b e
s e c ti o n e d  wi th i n  a  m u l ti c o n d u c to r  c a b l e ,  p r o vi d e d  th e

c o m b i n e d  c i r c u l ar  m i l  ar e a c o m p l i e s  wi th . Tab l e  2 5 0 . 1 2 2 .

Δ ( B )  I n c re as e d  i n  S i z e .  I f u n g r o u n d e d  c o n d u c to r s  ar e
i n c r e as e d  i n  s i z e  fo r  an y r e as o n  o th e r  th a n  a s  r e q u i r e d  i n

3 1 0 . 1 5 ( B )  o r  3 1 0 . 1 5 ( C ) ,  wi r e -typ e  e q u i p m e n t g r o u n d i n g
c o n d u c to r s ,  i f i n s tal l e d ,  s h al l  b e  i n c r e a s e d  i n  s i z e  p r o p o r ti o n ‐
a te l y to  th e  i n c r e as e  i n  c i r c u l ar  m i l  a r e a o f th e  u n gr o u n d e d

c o n d u c to r s .

Exception: Equipment grounding conductors shall be permitted to be
sized by a qualifed person to provide an effective ground fault current

path in accordance with 250. 4(A)(5) or (B)(4)

( C )  M ul ti p l e  C i rc ui ts .  A s i n g l e  e q u i p m e n t g r o u n d i n g  c o n d u c ‐
to r  s h al l  b e  p e r m i tte d  to  b e  i n s tal l e d  fo r  m u l ti p l e  c i r c u i ts  th at

a r e  i n s tal l e d  i n  th e  s am e  r a c e way,  c a b l e ,  tr e n c h ,  o r  c ab l e  tr a y.  I t
s h a l l  b e  s i z e d  fr o m  Tab l e  2 5 0 . 1 2 2  fo r  th e  l ar g e s t o ve r c u r r e n t

d e vi c e  p r o te c ti n g  c i r c u i t c o n d u c to r s  i n  th e  r a c e way,  c a b l e ,
tr e n c h ,  o r  c ab l e  tr a y.  E q u i p m e n t g r o u n d i n g c o n d u c to r s
i n s ta l l e d  i n  c ab l e  tr a ys  s h al l  m e e t th e  m i n i m u m  r e q u i r e m e n ts

o f 3 9 2 . 1 0 ( B ) ( 1 ) ( c ) .

( D )  M o to r C i rc u i ts .  E q u i p m e n t g r o u n d i n g c o n d u c to r s  fo r
m o to r  c i r c u i ts  s h a l l  b e  s i z e d  i n  a c c o r d a n c e  wi th  2 5 0 . 1 2 2 ( D ) ( 1 )

o r  ( D ) ( 2 ) .

( 1 )  G e n e ral .  T h e  e q u i p m e n t g r o u n d i n g  c o n d u c to r  s i z e  s h a l l
n o t b e  s m al l e r  th a n  d e te r m i n e d  b y 2 5 0 . 1 2 2 ( A)  b a s e d  o n  th e
r ati n g  o f th e  b r a n c h -c i r c u i t s h o r t- c i r c u i t an d  gr o u n d -fau l t

p r o te c ti ve  d e vi c e .

( 2 )  I n s tan tan e o u s - Tri p  C i rc u i t B re ak e r an d  M o to r S h o r t- C i rc ui t
P ro te c to r.  I f th e  o ve r c u r r e n t d e vi c e  i s  an  i n s ta n ta n e o u s -tr i p

c i r c u i t b r e ake r  o r  a m o to r  s h o r t- c i r c u i t p r o te c to r,  th e  e q u i p ‐
m e n t g r o u n d i n g c o n d u c to r  s h al l  b e  s i z e d  n o t s m al l e r  th a n  th at

g i ve n  b y 2 5 0 . 1 2 2 ( A)  u s i n g  th e  m a x i m u m  p e r m i tte d  r ati n g  o f a
d u a l  e l e m e n t ti m e -d e l ay fu s e  s e l e c te d  fo r  b r an c h -c i r c u i t s h o r t-
c i r c u i t an d  g r o u n d -fau l t p r o te c ti o n  i n  a c c o r d an c e  wi th

4 3 0 . 5 2 ( C ) ( 1 ) ,  E x c e p ti o n  N o .  1 .

( E )  Fl e x i b l e  C o rd  an d  Fi x tu re  Wi re .  T h e  e q u i p m e n t g r o u n d ‐
i n g  c o n d u c to r  i n  a fexible  c o r d  wi th  th e  l a r ge s t c i r c u i t c o n d u c ‐
to r  1 0  AWG o r  s m al l e r,  a n d  th e  e q u i p m e n t g r o u n d i n g

c o n d u c to r  u s e d  wi th  fxture  wi r e s  o f an y s i z e  i n  ac c o r d a n c e
wi th  2 4 0 . 5 ,  s h al l  n o t b e  s m a l l e r  th an  1 8  AWG c o p p e r  an d  s h a l l

n o t b e  s m a l l e r  th an  th e  c i r c u i t c o n d u c to r s .  T h e  e q u i p m e n t
g r o u n d i n g  c o n d u c to r  i n  a fexible  c o r d  wi th  a c i r c u i t c o n d u c ‐

to r  l ar g e r  th an  1 0  AWG s h a l l  b e  s i z e d  i n  a c c o r d a n c e  wi th  Tab l e
2 5 0 . 1 2 2 .

( F)  C o n d u c to rs  i n  P aral l e l .  F o r  c i r c u i ts  o f p a r al l e l  c o n d u c to r s
a s  p e r m i tte d  i n  3 1 0 . 1 0 ( G) ,  th e  e q u i p m e n t g r o u n d i n g  c o n d u c ‐
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G2 5 0 . 1 2 2

7 0 –1 5 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

to r  s h a l l  b e  i n s tal l e d  i n  ac c o r d a n c e  wi th  2 5 0 . 1 2 2 ( F ) ( 1 )  o r
( F ) ( 2 ) .

Δ ( 1 )  C o n d u c to r I n s tal l ati o n s  i n  Rac e ways ,  Au x i l i ar y G u tte rs ,  o r
C ab l e  Trays .

( a)    Single Raceway or Cable Tray,  Auxiliary Gutter,  or Cable
Tray.  I f c i r c u i t c o n d u c to r s  ar e  c o n n e c te d  i n  p ar a l l e l  i n  th e  s a m e
ra c e way,  a u x i l i ar y g u tte r,  o r  c ab l e  tr ay,  a s i n g l e  wi r e -typ e
c o n d u c to r  s h al l  b e  p e r m i tte d  a s  th e  e q u i p m e n t g r o u n d i n g
c o n d u c to r.  T h e  wi r e - typ e  e q u i p m e n t gr o u n d i n g  c o n d u c to r
s h a l l  b e  s i z e d  i n  ac c o r d a n c e  wi th  2 5 0 . 1 2 2  b a s e d  o n  th e  o ve r c u r ‐
r e n t p r o te c ti ve  d e vi c e  fo r  th e  fe e d e r  o r  b r an c h  c i r c u i t.

( b )    Multiple Raceways.  I f c o n d u c to r s  a r e  i n s tal l e d  i n  m u l ti ‐
p l e  r ac e wa ys  an d  ar e  c o n n e c te d  i n  p a r al l e l ,  a  wi r e -typ e  e q u i p ‐
m e n t g r o u n d i n g c o n d u c to r,  i f u s e d ,  s h al l  b e  i n s tal l e d  i n  e a c h
r ac e way an d  s h al l  b e  c o n n e c te d  i n  p a r al l e l .  T h e  e q u i p m e n t
gr o u n d i n g  c o n d u c to r  i n s tal l e d  i n  e ac h  r ac e wa y s h a l l  b e  s i z e d  i n
ac c o r d an c e  wi th  2 5 0 . 1 2 2  b as e d  o n  th e  r ati n g  o f th e  o ve r c u r r e n t

p r o te c ti ve  d e vi c e  fo r  th e  fe e d e r  o r  b r a n c h  c i r c u i t.
( c )    Wire-Type Equipment Grounding Conductors in Cable

Trays.  Wi r e -typ e  e q u i p m e n t gr o u n d i n g  c o n d u c to r s  i n s tal l e d  i n
c a b l e  tr ays  s h al l  m e e t th e  m i n i m u m  r e q u i r e m e n ts  o f 3 9 2 . 1 0 ( B )
( 1 ) ( c ) .

( d )    Metal Raceways,  Auxiliary Gutters,  or Cable Trays.  M e tal
r ac e ways  o r  au x i l i ar y g u tte r s  i n  a c c o r d a n c e  wi th  2 5 0 . 1 1 8  o r

c a b l e  tr ays  c o m p l yi n g  wi th  3 9 2 . 6 0 ( B )  s h a l l  b e  p e r m i tte d  a s  th e
e q u i p m e n t gr o u n d i n g  c o n d u c to r.

( 2 )  M u l ti c o n d u c to r C ab l e s .
( a)    E x c e p t as  p r o vi d e d  i n  2 5 0 . 1 2 2 ( F ) ( 2 ) ( c )  fo r  r a c e way

o r  c a b l e  tr a y i n s ta l l ati o n s ,  th e  e q u i p m e n t gr o u n d i n g  c o n d u c to r
i n  e a c h  m u l ti c o n d u c to r  c ab l e  s h al l  b e  s i z e d  i n  a c c o r d a n c e  wi th
2 5 0 . 1 2 2  b as e d  o n  th e  o ve r c u r r e n t p r o te c ti ve  d e vi c e  fo r  th e

fe e d e r  o r  b r an c h  c i r c u i t.
( b )    I f c i r c u i t c o n d u c to r s  o f m u l ti c o n d u c to r  c ab l e s  ar e

c o n n e c te d  i n  p ar a l l e l ,  th e  e q u i p m e n t gr o u n d i n g  c o n d u c to r ( s )
i n  e ac h  c a b l e  s h al l  b e  c o n n e c te d  i n  p ar a l l e l .

( c )    I f m u l ti c o n d u c to r  c ab l e s  ar e  p a r al l e l e d  i n  th e  s a m e
r ac e way,  a u x i l i ar y g u tte r,  o r  c ab l e  tr ay,  a s i n g l e  e q u i p m e n t
gr o u n d i n g  c o n d u c to r  th at i s  s i z e d  i n  ac c o r d an c e  wi th  2 5 0 . 1 2 2
s h a l l  b e  p e r m i tte d  i n  c o m b i n a ti o n  wi th  th e  e q u i p m e n t g r o u n d ‐
i n g  c o n d u c to r s  p r o vi d e d  wi th i n  th e  m u l ti c o n d u c to r  c ab l e s  an d
s h a l l  a l l  b e  c o n n e c te d  to g e th e r.

( d )    E q u i p m e n t g r o u n d i n g  c o n d u c to r s  i n s tal l e d  i n  c ab l e
tr ays  s h a l l  m e e t th e  m i n i m u m  r e q u i r e m e n ts  o f 3 9 2 . 1 0 ( B )
( 1 ) ( c ) .  C ab l e  tr ays  c o m p l yi n g  wi th  3 9 2 . 6 0 ( B ) ,  m e ta l  r ac e wa ys  i n
ac c o r d an c e  wi th  2 5 0 . 1 1 8 ,  o r  a u x i l i ar y g u tte r s  s h al l  b e  p e r m i tte d

as  th e  e q u i p m e n t g r o u n d i n g c o n d u c to r.

( G )  Fe e d e r Tap s .  E q u i p m e n t g r o u n d i n g c o n d u c to r s  i n s tal l e d
wi th  fe e d e r  ta p s  s h al l  n o t b e  s m al l e r  th an  s h o wn  i n  Tab l e
2 5 0 . 1 2 2  b a s e d  o n  th e  r a ti n g o f th e  o ve r c u r r e n t d e vi c e  a h e ad  o f

th e  fe e d e r  o n  th e  s u p p l y s i d e  ah e ad  o f th e  tap  b u t s h al l  n o t b e
r e q u i r e d  to  b e  l ar g e r  th an  th e  ta p  c o n d u c to r s .

2 5 0 . 1 2 4  E q u i p m e n t G ro u n d i n g C o n d u c to r C o n ti n ui ty.

( A)  S e p arab l e  C o n n e c ti o n s .  S e p ar a b l e  c o n n e c ti o n s  s u c h  a s
th o s e  p r o vi d e d  i n  d r awo u t e q u i p m e n t o r  a ttac h m e n t p l u g s  an d
m a ti n g c o n n e c to r s  a n d  r e c e p tac l e s  s h a l l  p r o vi d e  fo r  frst-make,
l as t-b r e ak o f th e  e q u i p m e n t g r o u n d i n g c o n d u c to r.  F i r s t-m ake ,
l as t-b r e ak s h a l l  n o t b e  r e q u i r e d  i f i n te r l o c ke d  e q u i p m e n t,

p l u gs ,  r e c e p ta c l e s ,  an d  c o n n e c to r s  p r e c l u d e  e n e r gi z a ti o n  wi th ‐
o u t g r o u n d i n g c o n ti n u i ty.

( B )  S wi tc h e s .  N o  au to m ati c  c u to u t o r  s wi tc h  s h al l  b e  p l a c e d  i n
th e  e q u i p m e n t g r o u n d i n g c o n d u c to r  o f a p r e m i s e s  wi r i n g

s ys te m  u n l e s s  th e  o p e n i n g o f th e  c u to u t o r  s wi tc h  d i s c o n n e c ts
al l  s o u r c e s  o f e n e r g y.

2 5 0 . 1 2 6  Identifcation  o f Wi ri n g D e vi c e  Te r m i n al s .  T h e  te r m i ‐
n a l  fo r  th e  c o n n e c ti o n  o f th e  e q u i p m e n t g r o u n d i n g c o n d u c to r
s h a l l  b e  identifed  b y o n e  o f th e  fo l l o wi n g:

( 1 ) A g r e e n ,  n o t r e a d i l y r e m o vab l e  te r m i n al  s c r e w wi th  a
h e x ag o n al  h e a d .

( 2 ) A g r e e n ,  h e x ag o n al ,  n o t r e a d i l y r e m o va b l e  te r m i n al  n u t.
( 3 ) A g r e e n  p r e s s u r e  wi r e  c o n n e c to r.  I f th e  te r m i n a l  fo r  th e

e q u i p m e n t g r o u n d i n g c o n d u c to r  i s  n o t vi s i b l e ,  th e
c o n d u c to r  e n tr an c e  h o l e  s h al l  b e  m a r ke d  wi th  th e  wo r d

green o r  ground,  th e  l e tte r s  G o r  GR,  a  g r o u n d i n g s ym b o l ,
o r  o th e r wi s e  identifed  b y a d i s ti n c ti ve  g r e e n  c o l o r.  I f th e
te r m i n a l  fo r  th e  e q u i p m e n t g r o u n d i n g  c o n d u c to r  i s  r e a d ‐

i l y r e m o vab l e ,  th e  ar e a  ad j a c e n t to  th e  te r m i n al  s h al l  b e
s i m i l a r l y m a r ke d .

I n fo r m a ti o n a l  N o te :  S e e  I n fo r m a ti o n a l  N o te  F i g u r e  2 5 0 . 1 2 6 .

Tab l e  2 5 0 . 1 2 2  M i n i m u m  S i z e  E q ui p m e n t G ro u n d i n g
C o n d uc to rs  fo r G ro u n d i n g Rac e way an d  E q ui p m e n t

Rati n g o r S e tti n g o f
Auto m ati c  O ve rc ur re n t

D e vi c e  i n  C i rc u i t Ah e ad
o f E q u i p m e n t,  C o n d ui t,

e tc . ,  N o t E x c e e d i n g
( Am p e re s )

S i z e  ( AWG  o r kc m i l )

C o p p e r

Al um i n u m  o r
C o p p e r- C l ad

Al um i n u m *

1 5 1 4 1 2
2 0 1 2 1 0
6 0 1 0 8

1 0 0 8 6

2 0 0 6 4
3 0 0 4 2
4 0 0 3 1

5 0 0 2 1 / 0
6 0 0 1 2 / 0
8 0 0 1 / 0 3 / 0

1 0 0 0 2 / 0 4 / 0
1 2 0 0 3 / 0 2 5 0
1 6 0 0 4 / 0 3 5 0

2 0 0 0 2 5 0 4 0 0
2 5 0 0 3 5 0 6 0 0
3 0 0 0 4 0 0 6 0 0

4 0 0 0 5 0 0 7 5 0
5 0 0 0 7 0 0 1 2 5 0
6 0 0 0 8 0 0 1 2 5 0

N o te :  Wh e r e  n e c e s s a r y to  c o m p l y wi th  2 5 0 . 4 ( A) ( 5 )  o r  ( B ) ( 4 ) ,  th e
e q u i p m e n t g r o u n d i n g  c o n d u c to r  s h a l l  b e  s i z e d  l a r g e r  th a n  g i ve n  i n  th i s
tab l e .
* S e e  i n s ta l l a ti o n  r e s tr i c ti o n s  i n  2 5 0 . 1 2 0 .

I n fo r m ati o n al  N o te  Fi gure  2 5 0 . 1 2 6   O n e  E x am p l e  o f a
S ym b o l  U s e d  to  I d e n ti fy th e  G ro u n d i n g Te r m i n ati o n  P o i n t fo r
an  E q u i p m e n t G ro u n d i n g C o n d u c to r.
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G 2 5 0 . 1 4 0

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 5 9

P ar t VI I . M e th o d s  o f E q u i p m e n t G ro u n d i n g C o n d u c to r
C o n n e c ti o n s

2 5 0 . 1 3 0  E q u i p m e n t G ro u n d i n g C o n d u c to r C o n n e c ti o n s .
E q u i p m e n t gr o u n d i n g  c o n d u c to r  c o n n e c ti o n s  at th e  s o u r c e  o f

s e p ar ate l y d e r i ve d  s ys te m s  s h al l  b e  m a d e  i n  ac c o r d a n c e  wi th
2 5 0 . 3 0 ( A) ( 1 ) .  E q u i p m e n t gr o u n d i n g  c o n d u c to r  c o n n e c ti o n s  at

s e r vi c e  e q u i p m e n t s h al l  b e  m a d e  as  i n d i c a te d  i n  2 5 0 . 1 3 0 ( A)  o r
( B ) .  F o r  r e p l a c e m e n t o f n o n -g r o u n d i n g- typ e  r e c e p ta c l e s  wi th

gr o u n d i n g -typ e  r e c e p ta c l e s ,  o r  s n ap  s wi tc h e s  wi th o u t a n  e q u i p ‐
m e n t gr o u n d i n g  te r m i n a l  wi th  s n ap  s wi tc h e s  wi th  a n  e q u i p ‐

m e n t g r o u n d i n g te r m i n a l ,  an d  fo r  b r a n c h -c i r c u i t e x te n s i o n s
o n l y i n  e x i s ti n g  i n s tal l ati o n s  th at d o  n o t h ave  an  e q u i p m e n t
gr o u n d i n g  c o n d u c to r  i n  th e  b r an c h  c i r c u i t,  c o n n e c ti o n s  s h a l l

b e  p e r m i tte d  as  i n d i c ate d  i n  2 5 0 . 1 3 0 ( C ) .

( A)  Fo r G ro u n d e d  S ys te m s .  T h e  c o n n e c ti o n  s h a l l  b e  m ad e  b y
b o n d i n g  th e  e q u i p m e n t gr o u n d i n g  c o n d u c to r  to  th e  g r o u n d e d
s e r vi c e  c o n d u c to r  an d  th e  gr o u n d i n g  e l e c tr o d e  c o n d u c to r.

( B )  Fo r U n gro u n d e d  S ys te m s .  T h e  c o n n e c ti o n  s h a l l  b e  m ad e
b y b o n d i n g  th e  e q u i p m e n t gr o u n d i n g  c o n d u c to r  to  th e

gr o u n d i n g  e l e c tr o d e  c o n d u c to r.

( C )  Re p l ac e m e n t o f N o n gro u n d i n g Re c e p tac l e  o r S n ap  S wi tc h
an d  B ran c h  C i rc u i t E x te n s i o n s .  T h e  e q u i p m e n t g r o u n d i n g

c o n d u c to r  th at i s  c o n n e c te d  to  a g r o u n d i n g- typ e  r e c e p tac l e ,  a
s n a p  s wi tc h  wi th  an  e q u i p m e n t g r o u n d i n g te r m i n al ,  o r  a
b r a n c h -c i r c u i t e x te n s i o n  s h al l  b e  p e r m i tte d  to  b e  c o n n e c te d  to

a n y o f th e  fo l l o wi n g :

( 1 ) An y a c c e s s i b l e  p o i n t o n  th e  gr o u n d i n g  e l e c tr o d e  s ys te m
a s  d e s c r i b e d  i n  2 5 0 . 5 0

( 2 ) An y ac c e s s i b l e  p o i n t o n  th e  gr o u n d i n g  e l e c tr o d e  c o n d u c ‐
to r

( 3 ) T h e  e q u i p m e n t gr o u n d i n g  te r m i n al  b ar  wi th i n  th e  e n c l o ‐
s u r e  wh e r e  th e  b r a n c h  c i r c u i t fo r  th e  r e c e p tac l e  o r

b r a n c h  c i r c u i t o r i gi n ate s
( 4 ) An  e q u i p m e n t gr o u n d i n g  c o n d u c to r  th at i s  p a r t o f

a n o th e r  b r a n c h  c i r c u i t th a t o r i gi n ate s  fr o m  th e  e n c l o s u r e
wh e r e  th e  b r an c h  c i r c u i t fo r  th e  r e c e p ta c l e ,  s n ap  s wi tc h ,
o r  b r an c h  c i r c u i t o r i g i n a te s

( 5 ) F o r  g r o u n d e d  s ys te m s ,  th e  gr o u n d e d  s e r vi c e  c o n d u c to r
wi th i n  th e  s e r vi c e  e q u i p m e n t e n c l o s u r e

( 6 ) F o r  u n gr o u n d e d  s ys te m s ,  th e  gr o u n d i n g  te r m i n al  b ar
wi th i n  th e  s e r vi c e  e q u i p m e n t e n c l o s u r e

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  4 0 6 . 4 ( D )  fo r  th e  u s e  o f a  g r o u n d -
fau l t c i r c u i t-i n te r r u p ti n g  typ e  o f r e c e p ta c l e .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  4 0 4 . 9 ( B )  fo r  r e q u i r e m e n ts
re g ar d i n g  g r o u n d i n g  o f s n a p  s wi tc h e s .

2 5 0 . 1 3 2  S h o r t S e c ti o n s  o f Rac e way o r C ab l e  Ar m o r.  I s o l a te d
s e c ti o n s  o f m e tal  r a c e way o r  c ab l e  ar m o r,  i f r e q u i r e d  to  b e
c o n n e c te d  to  a n  e q u i p m e n t g r o u n d i n g  c o n d u c to r,  s h al l  b e
c o n n e c te d  i n  ac c o r d a n c e  wi th  2 5 0 . 1 3 4 .

2 5 0 . 1 3 4  E q u i p m e n t Fas te n e d  i n  P l ac e  o r C o n n e c te d  b y P e r m a‐
n e n t Wi ri n g M e th o d s  ( Fi x e d ) .  U n l e s s  c o n n e c te d  to  th e  gr o u n ‐
d e d  c i r c u i t c o n d u c to r  as  p e r m i tte d  b y 2 5 0 . 3 2 ,  2 5 0 . 1 4 0 ,  an d
2 5 0 . 1 4 2 ,  n o n -c u r r e n t-c ar r yi n g m e tal  p ar ts  o f e q u i p m e n t,  r a c e ‐

ways ,  a n d  o th e r  e n c l o s u r e s ,  i f g r o u n d e d ,  s h a l l  b e  c o n n e c te d  to
an  e q u i p m e n t g r o u n d i n g c o n d u c to r  b y o n e  o f th e  fo l l o wi n g
m e th o d s :

( 1 ) B y c o n n e c ti n g to  an y o f th e  e q u i p m e n t g r o u n d i n g
c o n d u c to r s  p e r m i tte d  b y 2 5 0 . 1 1 8 ( 2 )  th r o u gh  ( 1 4 )

( 2 ) B y c o n n e c ti n g  to  a n  e q u i p m e n t gr o u n d i n g  c o n d u c to r  o f
th e  wi r e  typ e  th at i s  c o n tai n e d  wi th i n  th e  s am e  r ac e way,

c o n tai n e d  wi th i n  th e  s a m e  c ab l e ,  o r  o th e r wi s e  r u n  wi th
th e  c i r c u i t c o n d u c to r s

Exception No.  1 : As provided in 250. 1 30(C),  the equipment grounding
conductor shall be permitted to be run separately from the circuit

conductors.

Exception No.  2: For dc circuits,  the equipment grounding conductor
shall be permitted to be run separately from the circuit conductors

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  2 5 0 . 1 0 2  a n d  2 5 0 . 1 6 8  fo r  e q u i p ‐
m e n t b o n d i n g  j u m p e r  r e q u i r e m e n ts .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  4 0 0 . 1 0  fo r  u s e  o f fexible  c o r d s
a n d  fexible  c a b l e s  fo r  fxed  e q u i p m e n t.

2 5 0 . 1 3 6  E q u i p m e n t S e c u re d  to  a M e tal  Rac k o r S tr uc tu re .  I f a
m e tal  r ac k o r  s tr u c tu r e  i s  c o n n e c te d  to  an  e q u i p m e n t g r o u n d ‐
i n g c o n d u c to r  i n  ac c o r d a n c e  wi th  2 5 0 . 1 3 4 ,  i t s h a l l  b e  p e r m i tte d
to  s e r ve  a s  th e  e q u i p m e n t g r o u n d i n g  c o n d u c to r  fo r  e l e c tr i c al

e q u i p m e n t s e c u r e d  to  a n d  i n  e l e c tr i c al  c o n tac t wi th  th e  m e tal
r ac k o r  s tr u c tu r e .

2 5 0 . 1 3 8  C o rd - an d - P l u g- C o n n e c te d  E q u i p m e n t.  N o n –c u r r e n t-
c a r r yi n g  m e ta l  p ar ts  o f c o r d -an d -p l u g -c o n n e c te d  e q u i p m e n t,  i f

r e q u i r e d  to  b e  c o n n e c te d  to  a n  e q u i p m e n t gr o u n d i n g  c o n d u c ‐
to r,  s h al l  b e  c o n n e c te d  b y o n e  o f th e  m e th o d s  i n  2 5 0 . 1 3 8 ( A)  o r
( B ) .

( A)  B y M e an s  o f an  E q u i p m e n t G ro u n d i n g C o n d u c to r.  B y
m e a n s  o f an  e q u i p m e n t g r o u n d i n g c o n d u c to r  r u n  wi th  th e

p o we r  s u p p l y c o n d u c to r s  i n  a c ab l e  as s e m b l y o r  fexible  c o r d
p r o p e r l y te r m i n a te d  i n  a g r o u n d i n g -typ e  atta c h m e n t p l u g  wi th

o n e  fxed  gr o u n d i n g  c o n tac t.

Exception: The grounding contacting pole of grounding-type plug-in
ground-fault circuit interrupters shall be permitted to be of the movable,

self-restoring type on circuits operating at not over 1 50 volts between
any two conductors or over 1 50 volts between any conductor and

ground.

( B )  B y M e an s  o f a S e p arate  Fl e x i b l e  Wi re  o r S trap .  B y m e a n s
o f a  s e p a r ate  fexible  wi r e  o r  s tr ap ,  i n s u l ate d  o r  b a r e ,  c o n n e c ‐

te d  to  an  e q u i p m e n t g r o u n d i n g c o n d u c to r,  an d  p r o te c te d  a s
we l l  as  p r ac ti c ab l e  ag ai n s t p h ys i c al  d am ag e ,  i f p a r t o f e q u i p ‐

m e n t.

Δ 2 5 0 . 1 4 0  Fram e s  o f Ran ge s  an d  C l o th e s  D r ye rs .  F r am e s  o f e l e c ‐
tr i c  r a n ge s ,  wa l l -m o u n te d  o ve n s ,  c o u n te r-m o u n te d  c o o ki n g

u n i ts ,  c l o th e s  d r ye r s ,  a n d  o u tl e t o r  j u n c ti o n  b o x e s  th at a r e  p a r t
o f th e  c i r c u i t s h a l l  b e  c o n n e c te d  to  th e  e q u i p m e n t g r o u n d i n g
c o n d u c to r  i n  a c c o r d an c e  wi th  2 5 0 . 1 4 0 ( A)  o r  th e  g r o u n d e d

c o n d u c to r  i n  ac c o r d a n c e  wi th  2 5 0 . 1 4 0 ( B ) .

N ( A)  E q u i p m e n t G ro u n d i n g C o n d uc to r C o n n e c ti o n s .  T h e
c i r c u i t s u p p l yi n g  th e  a p p l i a n c e  s h a l l  i n c l u d e  an  e q u i p m e n t
gr o u n d i n g  c o n d u c to r.  T h e  fr a m e  o f th e  ap p l i an c e  s h a l l  b e

c o n n e c te d  to  th e  e q u i p m e n t g r o u n d i n g c o n d u c to r  i n  th e
m a n n e r  specifed  b y 2 5 0 . 1 3 4  o r  2 5 0 . 1 3 8 .
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G2 5 0 . 1 4 0

7 0 –1 6 0 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

N ( B )  G ro un d e d  C o n d uc to r C o n n e c ti o n s .  F o r  e x i s ti n g  b r an c h -
c i r c u i t i n s tal l ati o n s  o n l y,  i f an  e q u i p m e n t gr o u n d i n g  c o n d u c to r

i s  n o t p r e s e n t i n  th e  o u tl e t o r  j u n c ti o n  b o x  th e  fr am e  o f th e
ap p l i an c e  s h a l l  b e  p e r m i tte d  to  b e  c o n n e c te d  to  th e  g r o u n d e d

c o n d u c to r  i f a l l  th e  c o n d i ti o n s  i n  th e  fo l l o wi n g  l i s t i te m s  ( 1 ) ,
( 2 ) ,  an d  ( 3 )  a r e  m e t an d  th e  g r o u n d e d  c o n d u c to r  c o m p l i e s
wi th  e i th e r  l i s t i te m  ( 4 )  o r  ( 5 ) :

( 1 ) T h e  s u p p l y c i r c u i t i s  1 2 0 / 2 4 0 -vo l t,  s i n gl e -p h a s e ,  3 -wi r e ;  o r
2 0 8 Y/ 1 2 0 -vo l t d e r i ve d  fr o m  a 3 - p h as e ,  4 -wi r e ,  wye -
c o n n e c te d  s ys te m .

( 2 ) T h e  g r o u n d e d  c o n d u c to r  i s  n o t s m a l l e r  th an  1 0  AWG
c o p p e r  o r  8  AWG al u m i n u m  o r  c o p p e r-c l a d  al u m i n u m .

( 3 ) G r o u n d i n g c o n tac ts  o f r e c e p tac l e s  fu r n i s h e d  as  p ar t o f
th e  e q u i p m e n t ar e  b o n d e d  to  th e  e q u i p m e n t.

( 4 ) T h e  gr o u n d e d  c o n d u c to r  i s  i n s u l ate d ,  o r  th e  gr o u n d e d
c o n d u c to r  i s  u n i n s u l ate d  an d  p ar t o f a  Typ e  S E  s e r vi c e -
e n tr a n c e  c a b l e  an d  th e  b r a n c h  c i r c u i t o r i g i n ate s  at th e

s e r vi c e  e q u i p m e n t.
( 5 ) T h e  g r o u n d e d  c o n d u c to r  i s  p ar t o f a Typ e  S E  s e r vi c e -

e n tr an c e  c a b l e  th at o r i g i n ate s  i n  e q u i p m e n t o th e r  th a n  a
s e r vi c e .  T h e  g r o u n d e d  c o n d u c to r  s h al l  b e  i n s u l a te d  o r
feld  c o ve r e d  wi th i n  th e  s u p p l y e n c l o s u r e  wi th  l i s te d  i n s u ‐
l ati n g  m ate r i al ,  s u c h  a s  tap e  o r  s l e e vi n g  to  p r e ve n t c o n ta c t
o f th e  u n i n s u l ate d  c o n d u c to r  wi th  a n y n o r m a l l y n o n -

c u r r e n t-c a r r yi n g  m e tal  p ar ts .

2 5 0 . 1 4 2  U s e  o f G ro u n d e d  C i rc u i t C o n d u c to r fo r G ro u n d i n g
E q u i p m e n t.

( A)  S u p p l y- S i d e  E q u i p m e n t.  A g r o u n d e d  c i r c u i t c o n d u c to r
s h a l l  b e  p e r m i tte d  to  b e  c o n n e c te d  to  n o n -c u r r e n t-c ar r yi n g

m e tal  p ar ts  o f e q u i p m e n t,  r ac e wa ys ,  an d  o th e r  e n c l o s u r e s  a t
an y o f th e  fo l l o wi n g l o c ati o n s :

( 1 ) O n  th e  s u p p l y s i d e  o r  wi th i n  th e  e n c l o s u r e  o f th e  ac  s e r v‐
i c e  d i s c o n n e c ti n g  m e an s

( 2 ) O n  th e  s u p p l y s i d e  o r  wi th i n  th e  e n c l o s u r e  o f th e  m ai n
d i s c o n n e c ti n g  m e an s  fo r  s e p ar ate  b u i l d i n gs  as  p r o vi d e d

i n  2 5 0 . 3 2 ( B ) ( 1 )  E x c e p ti o n  N o .  1
( 3 ) O n  th e  s u p p l y s i d e  o r  wi th i n  th e  e n c l o s u r e  o f th e  m ai n

d i s c o n n e c ti n g m e an s  o r  o ve r c u r r e n t d e vi c e s  o f a  s e p a‐
r ate l y d e r i ve d  s ys te m  wh e r e  p e r m i tte d  b y 2 5 0 . 3 0 ( A) ( 1 )

Δ ( B )  L o ad - S i d e  E q u i p m e n t.  E x c e p t as  p e r m i tte d  i n  2 5 0 . 3 0 ( A)
( 1 ) ,  2 5 0 . 3 2 ( B ) ( 1 ) ,  E x c e p ti o n  N o .  1 ,  a n d  P ar t X  o f Ar ti c l e  2 5 0 ,  a

gr o u n d e d  c i r c u i t c o n d u c to r  s h al l  n o t b e  c o n n e c te d  to  n o n –
c u r r e n t- c a r r yi n g  m e tal  p a r ts  o f e q u i p m e n t o n  th e  l o ad  s i d e  o f

th e  s e r vi c e  d i s c o n n e c ti n g  m e a n s  o r  o n  th e  l o a d  s i d e  o f a s e p a‐
r ate l y d e r i ve d  s ys te m  d i s c o n n e c ti n g m e an s  o r  th e  o ve r c u r r e n t
d e vi c e s  fo r  a s e p a r ate l y d e r i ve d  s ys te m  n o t h a vi n g a m ai n

d i s c o n n e c ti n g  m e an s .

Exception No.  1 : The frames of ranges,  wall-mounted ovens,  counter-
mounted cooking units,  and clothes dryers under the conditions permit‐

ted for existing installations by 250. 1 40 shall be permitted to be
connected to the grounded circuit conductor.

Exception No.  2: It shall be permissible to connect meter enclosures to
the grounded circuit conductor on the load side of the service disconnect

if all of the following conditions apply:

(1 ) Ground-fault protection of equipment is not installed.
(2) All meter enclosures are located immediately adjacent to the serv‐

ice disconnecting means.
(3) The size of the grounded circuit conductor is not smaller than the

size specifed in Table 250. 1 22 for equipment grounding conduc‐
tors.

Exception No.  3: Electrode-type boilers operating at over 1 000 volts
shall be grounded as required in 495. 72(E)(1 ) and 495. 74.

Δ 2 5 0 . 1 4 4  M u l ti p l e  C i rc u i t C o n n e c ti o n s .  I f e q u i p m e n t i s
r e q u i r e d  to  b e  g r o u n d e d  an d  i s  s u p p l i e d  b y m o r e  th a n  o n e

c i r c u i t c o n tai n i n g  an  e q u i p m e n t g r o u n d i n g c o n d u c to r ,  a
m e a n s  to  te r m i n a te  e ac h  e q u i p m e n t g r o u n d i n g c o n d u c to r
m e e ti n g  th e  r e q u i r e m e n ts  o f 2 5 0 . 8  s h a l l  b e  p r o vi d e d  a s  s p e c i ‐
fed  i n  2 5 0 . 1 3 4  a n d  2 5 0 . 1 3 8 .

2 5 0 . 1 4 6  C o n n e c ti n g Re c e p tac l e  G ro un d i n g Te r m i n al  to  an
E q u i p m e n t G ro u n d i n g C o n d u c to r.  An  e q u i p m e n t b o n d i n g
j u m p e r  s h al l  b e  u s e d  to  c o n n e c t th e  g r o u n d i n g te r m i n al  o f a

gr o u n d i n g -typ e  r e c e p tac l e  to  a m e ta l  b o x  th at i s  c o n n e c te d  to
a n  e q u i p m e n t gr o u n d i n g  c o n d u c to r,  e x c e p t as  p e r m i tte d  i n
2 5 0 . 1 4 6 ( A)  th r o u gh  ( D ) .  T h e  e q u i p m e n t b o n d i n g  j u m p e r  s h a l l

b e  s i z e d  i n  a c c o r d an c e  wi th  Ta b l e  2 5 0 . 1 2 2 .

Δ ( A)  S u r fac e - M o u n te d  B o x .  I f a m e tal  b o x  i s  m o u n te d  o n  th e
s u r fac e ,  th e  d i r e c t m e tal -to -m e tal  c o n ta c t b e twe e n  th e  d e vi c e
yo ke  o r  s tr a p  to  th e  b o x  s h al l  b e  p e r m i tte d  to  p r o vi d e  th e

r e q u i r e d  e ffe c ti ve  gr o u n d -fa u l t c u r r e n t p ath .  At l e as t o n e  o f th e
i n s u l ati n g  wa s h e r s  s h a l l  b e  r e m o ve d  fr o m  r e c e p tac l e s  th at d o

n o t h a ve  a  c o n ta c t yo ke  o r  d e vi c e  to  e n s u r e  d i r e c t m e tal -to -
m e tal  c o n tac t.  D i r e c t m e ta l -to -m e ta l  c o n ta c t fo r  p r o vi d i n g
c o n ti n u i ty ap p l i e s  to  c o ve r- m o u n te d  r e c e p tac l e s  i f th e  b o x  an d

c o ve r  c o m b i n ati o n  ar e  l i s te d  as  p r o vi d i n g  c o n ti n u i ty b e twe e n
th e  b o x  a n d  th e  r e c e p ta c l e .  A l i s te d  e x p o s e d  wo r k c o ve r  s h a l l

b e  p e r m i tte d  to  b e  th e  g r o u n d i n g an d  b o n d i n g  m e an s  u n d e r
b o th  o f th e  fo l l o wi n g c o n d i ti o n s :

( 1 ) T h e  d e vi c e  i s  a ttac h e d  to  th e  c o ve r  wi th  at l e a s t two
fas te n e r s  th a t ar e  p e r m an e n t ( s u c h  a s  a r i ve t)  o r  h a ve  a

th r e a d -l o c ki n g  o r  s c r e w- o r  n u t-l o c ki n g m e an s .
( 2 ) T h e  c o ve r  m o u n ti n g  h o l e s  ar e  l o c ate d  o n  a fat n o n r a i s e d

p o r ti o n  o f th e  c o ve r .

( B )  C o n tac t D e vi c e s  o r Yo k e s .  C o n tac t d e vi c e s  o r  yo ke s
d e s i g n e d  an d  l i s te d  a s  s e l f-g r o u n d i n g s h a l l  b e  p e r m i tte d  i n

c o n j u n c ti o n  wi th  th e  s u p p o r ti n g  s c r e ws  to  e s ta b l i s h  e q u i p m e n t
b o n d i n g  b e twe e n  th e  d e vi c e  yo ke  an d  fush-type  b o x e s .

Δ ( C )  Fl o o r B o x e s .  F l o o r  b o x e s  d e s i g n e d  fo r  a n d  l i s te d  a s
p r o vi d i n g  c o n ti n u i ty b e twe e n  th e  b o x  an d  th e  d e vi c e  s h a l l  b e

p e r m i tte d .

( D )  I s o l ate d  G ro u n d  Re c e p tac l e s .  I f i n s tal l e d  fo r  th e  r e d u c ‐
ti o n  o f e l e c tr o m a gn e ti c  i n te r fe r e n c e  o n  th e  e q u i p m e n t

g r o u n d i n g  c o n d u c to r,  a r e c e p ta c l e  i n  wh i c h  th e  g r o u n d i n g
te r m i n a l  i s  p u r p o s e l y i n s u l ate d  fr o m  th e  r e c e p tac l e  m o u n ti n g
m e a n s  s h a l l  b e  p e r m i tte d .  T h e  r e c e p tac l e  gr o u n d i n g  te r m i n al

s h a l l  b e  c o n n e c te d  to  an  i n s u l a te d  e q u i p m e n t g r o u n d i n g
c o n d u c to r  r u n  wi th  th e  c i r c u i t c o n d u c to r s .  T h i s  e q u i p m e n t
gr o u n d i n g  c o n d u c to r  s h a l l  b e  p e r m i tte d  to  p as s  th r o u g h  o n e

o r  m o r e  p an e l b o a r d s  wi th o u t a  c o n n e c ti o n  to  th e  p a n e l b o ar d
gr o u n d i n g  te r m i n al  b a r  as  p e r m i tte d  i n  4 0 8 . 4 0 ,  E x c e p ti o n ,  s o
as  to  te r m i n ate  wi th i n  th e  s a m e  b u i l d i n g o r  s tr u c tu r e  d i r e c tl y at

a n  e q u i p m e n t gr o u n d i n g  c o n d u c to r  te r m i n al  o f th e  ap p l i c ab l e
d e r i ve d  s ys te m  o r  s e r vi c e .  I f i n s tal l e d  i n  a c c o r d a n c e  wi th  th i s
s e c ti o n ,  th i s  e q u i p m e n t g r o u n d i n g c o n d u c to r  s h al l  a l s o  b e

p e r m i tte d  to  p as s  th r o u gh  b o x e s ,  wi r e wa ys ,  o r  o th e r  e n c l o s u r e s
wi th o u t b e i n g c o n n e c te d  to  s u c h  e n c l o s u r e s .

I n fo r m ati o n a l  N o te :  U s e  o f a n  i s o l a te d  e q u i p m e n t g r o u n d i n g
c o n d u c to r  d o e s  n o t r e l i e ve  th e  r e q u i r e m e n t fo r  c o n n e c ti n g  th e
r ac e wa y s ys te m  a n d  o u tl e t b o x  to  a n  e q u i p m e n t g r o u n d i n g
c o n d u c to r.
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G 2 5 0 . 1 6 7

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 6 1

Δ 2 5 0 . 1 4 8  C o n ti n u i ty o f E q u i p m e n t G ro u n d i n g C o n d u c to rs  an d
Attac h m e n t i n  B o x e s .  I f c i r c u i t c o n d u c to r s  ar e  s p l i c e d  wi th i n  a

b o x  o r  te r m i n ate d  o n  e q u i p m e n t wi th i n  o r  s u p p o r te d  b y a b o x ,
th e  i n s tal l ati o n  s h al l  c o m p l y wi th  2 5 0 . 1 4 8 ( A)  th r o u g h  ( D ) .

Exception: The equipment grounding conductor permitted in
250. 1 46(D) shall not be required to be connected to the other equipment

grounding conductors or to the box.

( A)  C o n n e c ti o n s  an d  S p l i c e s .  Al l  e q u i p m e n t g r o u n d i n g
c o n d u c to r s  th at a r e  s p l i c e d  o r  te r m i n a te d  wi th i n  th e  b o x  s h a l l
b e  c o n n e c te d  to g e th e r.  C o n n e c ti o n s  an d  s p l i c e s  s h al l  b e  m ad e

i n  ac c o r d an c e  wi th  1 1 0 . 1 4 ( B )  a n d  2 5 0 . 8  e x c e p t th at i n s u l a ti o n
s h a l l  n o t b e  r e q u i r e d .

( B )  E q ui p m e n t G ro u n d i n g C o n d u c to r C o n ti n u i ty.  T h e
a r r an g e m e n t o f g r o u n d i n g c o n n e c ti o n s  s h a l l  b e  s u c h  th at th e

d i s c o n n e c ti o n  o r  th e  r e m o va l  o f a  l u m i n ai r e ,  r e c e p ta c l e ,  o r
o th e r  d e vi c e  fe d  fr o m  th e  b o x  d o e s  n o t i n te r r u p t th e  e l e c tr i c al

c o n ti n u i ty o f th e  e q u i p m e n t g r o u n d i n g c o n d u c to r ( s )  p r o vi d ‐
i n g  a n  e ffe c ti ve  g r o u n d -fau l t c u r r e n t p ath .

Δ ( C )  M e tal  B o x e s .  A c o n n e c ti o n  u s e d  fo r  n o  o th e r  p u r p o s e
s h a l l  b e  m a d e  b e twe e n  th e  m e ta l  b o x  a n d  th e  e q u i p m e n t
g r o u n d i n g  c o n d u c to r ( s ) .  T h e  e q u i p m e n t b o n d i n g  j u m p e r  o r

e q u i p m e n t gr o u n d i n g  c o n d u c to r  s h al l  b e  s i z e d  fr o m  Tab l e
2 5 0 . 1 2 2  b a s e d  o n  th e  l ar g e s t o ve r c u r r e n t d e vi c e  p r o te c ti n g
c i r c u i t c o n d u c to r s  i n  th e  b o x .

Δ ( D )  N o n m e tal l i c  B o x e s .  O n e  o r  m o r e  e q u i p m e n t g r o u n d i n g
c o n d u c to r s  b r o u gh t i n to  a n o n m e tal l i c  o u tl e t b o x  s h al l  b e

a r r an g e d  to  p r o vi d e  a c o n n e c ti o n  to  an y ftting  o r  d e vi c e  i n
th at b o x  r e q u i r i n g  c o n n e c ti o n  to  an  e q u i p m e n t g r o u n d i n g

c o n d u c to r.

P ar t VI I I . D i re c t- C u r re n t S ys te m s

2 5 0 . 1 6 0  G e n e ral .  D i r e c t-c u r r e n t s ys te m s  s h al l  c o m p l y wi th
P ar t VI I I  a n d  o th e r  s e c ti o n s  o f Ar ti c l e  2 5 0  n o t specifcally i n te n ‐
d e d  fo r  a c  s ys te m s .

2 5 0 . 1 6 2  D i re c t- C u r re n t C i rc u i ts  an d  S ys te m s  to  B e  G ro u n d e d .
D i r e c t- c u r r e n t c i r c u i ts  an d  s ys te m s  s h a l l  b e  gr o u n d e d  a s  p r o vi ‐

d e d  fo r  i n  2 5 0 . 1 6 2 ( A)  an d  ( B ) .

( A)  Two - Wi re ,  D i re c t- C ur re n t S ys te m s .  A 2 -wi r e ,  d c  s ys te m
s u p p l yi n g  p r e m i s e s  wi r i n g  an d  o p e r ati n g  a t g r e ate r  th a n

6 0  vo l ts  b u t n o t g r e ate r  th a n  3 0 0  vo l ts  s h al l  b e  g r o u n d e d .

Exception No.  1 : A system equipped with a ground detector and supply‐
ing only industrial equipment in limited areas shall not be required to

be grounded if installed immediately adjacent to,  or integral with,  the
source of supply.

Exception No.  2: A rectifer-derived dc system supplied from an ac
system complying with 250. 20 shall not be required to be grounded.

Exception No.  3: Direct-current fre alarm circuits having a maximum
current of 0. 030 ampere as specifed in Article 760,  Part III,  shall not

be required to be grounded.

( B )  T h re e - Wi re ,  D i re c t- C u r re n t S ys te m s .  T h e  n e u tr al  c o n d u c ‐
to r  o f a l l  3 -wi r e ,  d c  s ys te m s  s u p p l yi n g  p r e m i s e s  wi r i n g  s h al l  b e

g r o u n d e d .

2 5 0 . 1 6 4  P o i n t o f C o n n e c ti o n  fo r D i re c t- C u r re n t S ys te m s .

( A)  O ff- P re m i s e s  S o u rc e .  D i r e c t-c u r r e n t s ys te m s  to  b e  gr o u n ‐
d e d  an d  s u p p l i e d  fr o m  an  o ff-p r e m i s e s  s o u r c e  s h al l  h a ve  th e

gr o u n d i n g  c o n n e c ti o n  m ad e  a t o n e  o r  m o r e  s u p p l y s ta ti o n s .  A
g r o u n d i n g  c o n n e c ti o n  s h a l l  n o t b e  m a d e  at i n d i vi d u al  s e r vi c e s
o r  at an y p o i n t o n  th e  p r e m i s e s  wi r i n g.

Δ ( B )  O n - P re m i s e s  S o u rc e .  I f th e  d c  s ys te m  s o u r c e  i s  l o c ate d  o n
th e  p r e m i s e s ,  a g r o u n d i n g c o n n e c ti o n  s h al l  b e  m a d e  at o n e  o f
th e  fo l l o wi n g:

( 1 ) T h e  s o u r c e
( 2 ) T h e  frst s ys te m  d i s c o n n e c ti o n  m e a n s  o r  o ve r c u r r e n t

d e vi c e
( 3 ) B y o th e r  m e a n s  th at ac c o m p l i s h  s ys te m  p r o te c ti o n  an d

th a t u s e  e q u i p m e n t l i s te d  an d  identifed  fo r  th e  u s e

2 5 0 . 1 6 6  S i z e  o f th e  D i re c t- C u r re n t G ro un d i n g E l e c tro d e
C o n d uc to r.  T h e  s i z e  o f th e  gr o u n d i n g  e l e c tr o d e  c o n d u c to r  fo r

a  d c  s ys te m  s h al l  b e  a s  specifed  i n  2 5 0 . 1 6 6 ( A)  an d  ( B ) ,  e x c e p t
as  p e r m i tte d  b y 2 5 0 . 1 6 6 ( C )  th r o u gh  ( E ) .  T h e  g r o u n d i n g e l e c ‐

tr o d e  c o n d u c to r  fo r  a  d c  s ys te m  s h a l l  m e e t th e  s i z i n g  re q u i r e ‐
m e n ts  i n  th i s  s e c ti o n  b u t s h al l  n o t b e  r e q u i r e d  to  b e  l ar g e r  th an

3 / 0  c o p p e r  o r  2 5 0  kc m i l  a l u m i n u m  o r  c o p p e r-c l ad  a l u m i n u m .

( A)  N o t S m al l e r T h an  th e  N e u tral  C o n d u c to r.  I f th e  d c  s ys te m
c o n s i s ts  o f a 3 -wi r e  b al a n c e r  s e t o r  a b a l an c e r  wi n d i n g wi th

o ve r c u r r e n t p r o te c ti o n  a s  p r o vi d e d  i n  4 4 5 . 1 2 ( D ) ,  th e  gr o u n d ‐
i n g  e l e c tr o d e  c o n d u c to r  s h al l  n o t b e  s m al l e r  th a n  th e  n e u tr al
c o n d u c to r  an d  n o t s m al l e r  th a n  8  AWG  c o p p e r  o r  6  AWG

a l u m i n u m  o r  c o p p e r- c l ad  a l u m i n u m .

Δ ( B )  N o t S m al l e r T h an  th e  L arge s t C o n d u c to r.  I f th e  d c  s ys te m
i s  o th e r  th a n  a s  i n  2 5 0 . 1 6 6 ( A) ,  th e  gr o u n d i n g  e l e c tr o d e

c o n d u c to r  s h a l l  n o t b e  s m a l l e r  th a n  th e  l ar g e s t c o n d u c to r
s u p p l i e d  b y th e  s ys te m  an d  n o t s m a l l e r  th a n  8  AWG  c o p p e r  o r

6  AWG a l u m i n u m  o r  c o p p e r-c l ad  a l u m i n u m .

( C )  C o n n e c te d  to  Ro d ,  P i p e ,  o r P l ate  E l e c tro d e s .  I f c o n n e c te d
to  r o d ,  p i p e ,  o r  p l ate  e l e c tr o d e s  a s  i n  2 5 0 . 5 2 ( A) ( 5 )  o r  ( A) ( 7 ) ,
th a t p o r ti o n  o f th e  gr o u n d i n g  e l e c tr o d e  c o n d u c to r  th a t i s  th e

s o l e  c o n n e c ti o n  to  th e  gr o u n d i n g  e l e c tr o d e  s h al l  n o t b e
r e q u i r e d  to  b e  l a r ge r  th a n  6  AWG c o p p e r  wi r e  o r  4  AWG al u m i ‐
n u m  o r  c o p p e r-c l ad  a l u m i n u m  wi r e .

( D )  C o n n e c te d  to  a C o n c re te - E n c as e d  E l e c tro d e .  I f c o n n e c te d
to  a  c o n c r e te -e n c as e d  e l e c tr o d e  a s  i n  2 5 0 . 5 2 ( A) ( 3 ) ,  th a t

p o r ti o n  o f th e  g r o u n d i n g e l e c tr o d e  c o n d u c to r  th a t i s  th e  s o l e
c o n n e c ti o n  to  th e  gr o u n d i n g  e l e c tr o d e  s h a l l  n o t b e  r e q u i r e d  to

b e  l a r ge r  th an  4  AWG c o p p e r  wi r e .

( E )  C o n n e c te d  to  a G ro u n d  Ri n g.  I f c o n n e c te d  to  a  gr o u n d
r i n g  as  i n  2 5 0 . 5 2 ( A) ( 4 ) ,  th a t p o r ti o n  o f th e  g r o u n d i n g e l e c ‐

tr o d e  c o n d u c to r  th at i s  th e  s o l e  c o n n e c ti o n  to  th e  g r o u n d i n g
e l e c tr o d e  s h al l  n o t b e  r e q u i r e d  to  b e  l ar g e r  th a n  th e  c o n d u c to r
u s e d  fo r  th e  g r o u n d  r i n g.

2 5 0 . 1 6 7  D i re c t- C u r re n t G ro un d - Fau l t D e te c ti o n .

( A)  U n gro u n d e d  S ys te m s .  Gr o u n d -fa u l t d e te c ti o n  s ys te m s
s h a l l  b e  r e q u i r e d  fo r  u n g r o u n d e d  s ys te m s .

( B )  G ro un d e d  S ys te m s .  Gr o u n d -fau l t d e te c ti o n  s h al l  b e
p e r m i tte d  fo r  gr o u n d e d  s ys te m s .

Δ ( C )  M ark i n g.  D i r e c t-c u r r e n t s ys te m s  s h al l  b e  l e gi b l y m a rke d  to
i n d i c a te  th e  g r o u n d i n g typ e  at th e  d c  s o u r c e  o r  th e  frst d i s c o n ‐

n e c ti n g  m e an s  o f th e  s ys te m .  T h e  m a r ki n g s h al l  b e  o f suffcient
d u r a b i l i ty to  wi th s ta n d  th e  e n vi r o n m e n t i n vo l ve d .

I n fo r m ati o n a l  N o te :  S e e  N F PA 70E- 2 0 1 8 ,  Standard for Electrical
Safety in the Workplace,  wh i c h  identifes  fo u r  d c  g r o u n d i n g  typ e s

i n  d e ta i l .
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G2 5 0 . 1 6 8

7 0 –1 6 2 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

2 5 0 . 1 6 8  D i re c t- C u r re n t S ys te m  B o n d i n g J um p e r.  F o r  d i r e c t-
c u r r e n t s ys te m s  th at ar e  to  b e  gr o u n d e d ,  a n  u n s p l i c e d  b o n d i n g
j u m p e r  s h al l  b e  u s e d  to  c o n n e c t th e  e q u i p m e n t g r o u n d i n g
c o n d u c to r ( s )  to  th e  g r o u n d e d  c o n d u c to r  a t th e  s o u r c e  o r  to
th e  frst s ys te m  d i s c o n n e c ti n g  m e an s  wh e r e  th e  s ys te m  i s  g r o u n ‐
d e d .  T h e  s i z e  o f th e  b o n d i n g  j u m p e r  s h a l l  n o t b e  s m a l l e r  th a n
th e  s ys te m  g r o u n d i n g e l e c tr o d e  c o n d u c to r  specifed  i n  2 5 0 . 1 6 6
an d  s h al l  c o m p l y wi th  2 5 0 . 2 8 ( A) ,  ( B ) ,  a n d  ( C ) .

2 5 0 . 1 6 9  U n gro u n d e d  D i re c t- C u r re n t S e p arate l y D e ri ve d
S ys te m s .  E x c e p t a s  o th e r wi s e  p e r m i tte d  i n  2 5 0 . 3 4  fo r  p o r tab l e

an d  ve h i c l e -m o u n te d  g e n e r ato r s ,  an  u n g r o u n d e d  d c  s e p a r ate l y
d e r i ve d  s ys te m  s u p p l i e d  fr o m  a  s tan d -al o n e  p o we r  s o u r c e  ( s u c h
as  a n  e n gi n e –ge n e r a to r  s e t)  s h a l l  h ave  a  g r o u n d i n g e l e c tr o d e
c o n d u c to r  c o n n e c te d  to  an  e l e c tr o d e  th a t c o m p l i e s  wi th
P ar t I I I  o f th i s  ar ti c l e  to  p r o vi d e  fo r  g r o u n d i n g  o f m e tal  e n c l o ‐
s u r e s ,  r ac e wa ys ,  c ab l e s ,  an d  e x p o s e d  n o n –c u r r e n t-c ar r yi n g
m e tal  p a r ts  o f e q u i p m e n t.  T h e  g r o u n d i n g e l e c tr o d e  c o n d u c to r
c o n n e c ti o n  s h a l l  b e  to  th e  m e ta l  e n c l o s u r e  at an y p o i n t o n  th e
s e p ar a te l y d e r i ve d  s ys te m  fr o m  th e  s o u r c e  to  th e  frst s ys te m
d i s c o n n e c ti n g m e an s  o r  o ve r c u r r e n t d e vi c e ,  o r  i t s h al l  b e  m ad e
at th e  s o u r c e  o f a s e p a r ate l y d e r i ve d  s ys te m  th at h as  n o  d i s c o n ‐
n e c ti n g  m e an s  o r  o ve r c u r r e n t d e vi c e s .

T h e  s i z e  o f th e  g r o u n d i n g e l e c tr o d e  c o n d u c to r  s h al l  b e  i n
ac c o r d an c e  wi th  2 5 0 . 1 6 6 .

P ar t I X. I n s tr u m e n ts ,  M e te rs ,  an d  Re l ays

2 5 0 . 1 7 0  I n s tr u m e n t Tran s fo r m e r C i rc u i ts .  S e c o n d ar y c i r c u i ts
o f c u r r e n t a n d  p o te n ti al  i n s tr u m e n t tr an s fo r m e r s  s h al l  b e
gr o u n d e d  i f th e  p r i m a r y wi n d i n gs  a r e  c o n n e c te d  to  c i r c u i ts  o f

3 0 0  vo l ts  o r  m o r e  to  g r o u n d  a n d ,  i f i n s tal l e d  o n  o r  i n  s wi tc h ‐
ge ar  an d  o n  s wi tc h b o ar d s ,  s h al l  b e  g r o u n d e d  i r r e s p e c ti ve  o f
vo l tag e .

Exception No.  1 : Circuits where the primary windings are connected to
circuits of 1 000 volts or less with no live parts or wiring exposed or

accessible to other than qualifed persons.

Exception No.  2: Current transformer secondaries connected in a three-
phase delta confguration shall not be required to be grounded.

2 5 0 . 1 7 2  I n s tr u m e n t Tran s fo r m e r C as e s .  C as e s  o r  fr am e s  o f
i n s tr u m e n t tr an s fo r m e r s  s h al l  b e  c o n n e c te d  to  th e  e q u i p m e n t
gr o u n d i n g  c o n d u c to r  i f ac c e s s i b l e  to  o th e r  th a n  qualifed

p e r s o n s .

Exception: Cases or frames of current transformers,  the primaries of
which are not over 1 50 volts to ground and that are used exclusively to

supply current to meters.

2 5 0 . 1 7 4  C as e s  o f I n s tr um e n ts ,  M e te rs ,  an d  Re l ays  O p e rati n g
at 1 0 0 0  Vo l ts  o r L e s s .  I n s tr u m e n ts ,  m e te r s ,  an d  r e l a ys  o p e r a t‐
i n g  wi th  wi n d i n g s  o r  wo r ki n g p ar ts  at 1 0 0 0  vo l ts  o r  l e s s  s h a l l  b e
c o n n e c te d  to  th e  e q u i p m e n t g r o u n d i n g c o n d u c to r  a s  specifed
i n  2 5 0 . 1 7 4 ( A) ,  ( B ) ,  o r  ( C ) .

( A)  N o t o n  S wi tc h ge ar o r S wi tc h b o ard s .  I n s tr u m e n ts ,  m e te r s ,
an d  r e l a ys  n o t l o c ate d  o n  s wi tc h g e ar  o r  s wi tc h b o ar d s  o p e r ati n g
wi th  wi n d i n g s  o r  wo r ki n g p ar ts  a t 3 0 0  vo l ts  o r  m o r e  to  g r o u n d ,
an d  ac c e s s i b l e  to  o th e r  th an  qualifed  p e r s o n s ,  s h al l  h ave  th e
c a s e s  an d  o th e r  e x p o s e d  m e ta l  p ar ts  c o n n e c te d  to  th e  e q u i p ‐
m e n t gr o u n d i n g  c o n d u c to r.

( B )  O n  S wi tc h ge ar o r D e ad - Fro n t S wi tc h b o ard s .  I n s tr u m e n ts ,
m e te r s ,  an d  r e l a ys  ( wh e th e r  o p e r ate d  fr o m  c u r r e n t an d  p o te n ‐
ti al  tr an s fo r m e r s  o r  c o n n e c te d  d i r e c tl y i n  th e  c i r c u i t)  o n  s wi tc h ‐

g e ar  o r  s wi tc h b o a r d s  h avi n g  n o  l i ve  p a r ts  o n  th e  fr o n t o f th e
p an e l s  s h al l  h ave  th e  c a s e s  c o n n e c te d  to  th e  e q u i p m e n t
gr o u n d i n g  c o n d u c to r.

( C )  O n  L i ve - Fro n t S wi tc h b o ard s .  I n s tr u m e n ts ,  m e te r s ,  an d
r e l ays  ( wh e th e r  o p e r ate d  fr o m  c u r r e n t a n d  p o te n ti al  tr an s ‐

fo r m e r s  o r  c o n n e c te d  d i r e c tl y i n  th e  c i r c u i t)  o n  s wi tc h b o ar d s
h avi n g  e x p o s e d  l i ve  p a r ts  o n  th e  fr o n t o f p a n e l s  s h al l  n o t h ave

th e i r  c a s e s  c o n n e c te d  to  th e  e q u i p m e n t g r o u n d i n g c o n d u c to r.
M ats  o f i n s u l ati n g  r u b b e r  o r  o th e r  ap p r o ve d  m e a n s  o f foor

i n s u l a ti o n  s h al l  b e  p r o vi d e d  fo r  th e  o p e r ato r  wh e r e  th e  vo l tag e
to  gr o u n d  e x c e e d s  1 5 0  vo l ts .

2 5 0 . 1 7 6  C as e s  o f I n s tr u m e n ts ,  M e te rs ,  an d  Re l ays  — O p e rat‐
i n g at O ve r 1 0 0 0  Vo l ts .  I f i n s tr u m e n ts ,  m e te r s ,  an d  r e l ays  h ave

c u r r e n t-c a r r yi n g  p a r ts  o f o ve r  1 0 0 0  vo l ts  to  g r o u n d ,  th e y s h a l l
b e  i s o l ate d  b y e l e va ti o n  o r  p r o te c te d  b y a b ar r i e r ( s ) ,  gr o u n d e d

m e tal ,  o r  i n s u l a ti n g c o ve r s  o r  gu ar d s .  T h e i r  c a s e s  s h al l  n o t b e
c o n n e c te d  to  th e  e q u i p m e n t g r o u n d i n g  c o n d u c to r.

Exception: Cases of electrostatic ground detectors shall be permitted to be
connected to an equipment grounding conductor if the internal ground

segments of the instrument are connected to the instrument case and
grounded and the ground detector is isolated by elevation.

Δ 2 5 0 . 1 7 8  I n s tr u m e n t E q ui p m e n t G ro u n d i n g C o n d u c to r.  T h e
e q u i p m e n t g r o u n d i n g c o n d u c to r  fo r  s e c o n d a r y c i r c u i ts  o f

i n s tr u m e n t tr a n s fo r m e r s  a n d  fo r  i n s tr u m e n t c as e s  s h al l  n o t b e
s m al l e r  th a n  1 2  AWG  c o p p e r  o r  1 0  AWG a l u m i n u m  o r  c o p p e r-
c l ad  a l u m i n u m .  C as e s  o f i n s tr u m e n t tr an s fo r m e r s ,  i n s tr u m e n ts ,

m e te r s ,  an d  r e l a ys  th at a r e  m o u n te d  d i r e c tl y o n  g r o u n d e d
m e tal  s u r fa c e s  o f e n c l o s u r e s  o r  g r o u n d e d  m e tal  o f s wi tc h g e ar
o r  s wi tc h b o a r d  p a n e l s  s h a l l  n o t b e  r e q u i r e d  to  b e  c o n n e c te d  to
a n  ad d i ti o n al  e q u i p m e n t gr o u n d i n g  c o n d u c to r.

P ar t X. G ro u n d i n g o f S ys te m s  an d  C i rc u i ts  o f o ve r 1 0 0 0  Vo l ts

2 5 0 . 1 8 0  G e n e ral .  I f s ys te m s  o ve r  1 0 0 0  vo l ts  a r e  g r o u n d e d ,  th e y
s h a l l  c o m p l y wi th  a l l  a p p l i c a b l e  r e q u i r e m e n ts  o f 2 5 0 . 1  th r o u gh

2 5 0 . 1 7 8  an d  wi th  2 5 0 . 1 8 2  th r o u gh  2 5 0 . 1 9 4 ,  wh i c h  s u p p l e m e n t
a n d  m o d i fy th e  p r e c e d i n g s e c ti o n s .

2 5 0 . 1 8 2  D e ri ve d  N e u tral  S ys te m s .  A s ys te m  n e u tr a l  p o i n t
d e r i ve d  fr o m  a g r o u n d i n g tr a n s fo r m e r  s h a l l  b e  p e r m i tte d  to  b e

u s e d  fo r  g r o u n d i n g s ys te m s  o ve r  1  kV.

2 5 0 . 1 8 4  S o l i d l y G ro u n d e d  N e utral  S ys te m s .  S o l i d l y g r o u n d e d
n e u tr a l  s ys te m s  s h al l  b e  p e r m i tte d  to  b e  e i th e r  s i n g l e  p o i n t
g r o u n d e d  o r  m u l ti g r o u n d e d  n e u tr a l .

( A)  N e u tral  C o n d u c to r.

( 1 )  I n s u l ati o n  L e ve l .  T h e  m i n i m u m  i n s u l ati o n  l e ve l  fo r
n e u tr al  c o n d u c to r s  o f s o l i d l y g r o u n d e d  s ys te m s  s h al l  b e

6 0 0  vo l ts .

Exception No.  1 : For multigrounded neutral systems as permitted in
250. 1 84(C),  bare copper conductors shall be permitted to be used for the

neutral conductor of the following:

(1 ) Service-entrance conductors
(2) Service laterals or underground service conductors

(3) Direct-buried portions of feeders

Exception No.  2: Bare conductors shall be permitted for the neutral
conductor of overhead portions installed outdoors.
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G 2 5 0 . 1 8 6

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 6 3

Exception No.  3: The grounded neutral conductor shall be permitted to
be a bare conductor if isolated from phase conductors and protected from

physical damage.

I n fo r m ati o n a l  N o te :  S e e  2 2 5 . 4  fo r  c o n d u c to r  c o ve r i n g  wh e r e
wi th i n  3 . 0  m  ( 1 0  ft)  o f a n y b u i l d i n g  o r  o th e r  s tr u c tu r e .

( 2 )  Am p ac i ty.  T h e  n e u tr al  c o n d u c to r  s h a l l  h a ve  an  am p ac i ty
th at i s  n o t l e s s  th an  th e  l o a d  i m p o s e d  a n d  b e  n o t l e s s  th a n  3 3 1 ∕3

p e r c e n t o f th e  am p a c i ty o f th e  p h as e  c o n d u c to r s .

Exception: In industrial and commercial premises under engineering
supervision,  it shall be permissible to size the ampacity of the neutral

conductor to not less than 20 percent of the ampacity of the phase
conductor.

Δ ( B )  S i n gl e - P o i n t G ro u n d e d  N e u tral  S ys te m .  I f a s i n g l e -p o i n t
gr o u n d e d  n e u tr al  s ys te m  i s  u s e d ,  th e  fo l l o wi n g  s h a l l  a p p l y:

( 1 ) A s i n g l e -p o i n t g r o u n d e d  n e u tr a l  s ys te m  s h al l  b e  p e r m i t‐
te d  to  b e  s u p p l i e d  fr o m  o n e  o f th e  fo l l o wi n g:

a . A s e p a r ate l y d e r i ve d  s ys te m
b . A m u l ti g r o u n d e d  n e u tr al  s ys te m  wi th  an  e q u i p m e n t

gr o u n d i n g  c o n d u c to r  c o n n e c te d  to  th e  m u l ti gr o u n ‐
d e d  n e u tr al  c o n d u c to r  at th e  s o u r c e  o f th e  s i n g l e -

p o i n t g r o u n d e d  n e u tr al  s ys te m
( 2 ) A g r o u n d i n g e l e c tr o d e  s h al l  b e  p r o vi d e d  fo r  th e  s ys te m .
( 3 ) A gr o u n d i n g  e l e c tr o d e  c o n d u c to r  s h al l  c o n n e c t th e

g r o u n d i n g  e l e c tr o d e  to  th e  s ys te m  n e u tr a l  c o n d u c to r.
( 4 ) A b o n d i n g  j u m p e r  s h al l  c o n n e c t th e  e q u i p m e n t g r o u n d ‐

i n g  c o n d u c to r  to  th e  g r o u n d i n g  e l e c tr o d e  c o n d u c to r.
( 5 ) An  e q u i p m e n t g r o u n d i n g c o n d u c to r  s h al l  b e  p r o vi d e d  to

e ac h  b u i l d i n g ,  s tr u c tu r e ,  an d  e q u i p m e n t e n c l o s u r e .
( 6 ) A n e u tr a l  c o n d u c to r  s h a l l  o n l y b e  r e q u i r e d  i f p h as e -to -

n e u tr a l  l o a d s  ar e  s u p p l i e d .
( 7 ) T h e  n e u tr al  c o n d u c to r,  i f p r o vi d e d ,  s h al l  b e  i n s u l ate d  an d

i s o l ate d  fr o m  e ar th  e x c e p t at o n e  l o c a ti o n .
( 8 ) An  e q u i p m e n t g r o u n d i n g c o n d u c to r  s h a l l  b e  r u n  wi th  th e

p h as e  c o n d u c to r s  a n d  s h al l  c o m p l y wi th  a l l  o f th e  fo l l o w‐
i n g:

a . S h a l l  n o t c a r r y c o n ti n u o u s  l o a d
b . S h a l l  b e  b a r e ,  c o ve r e d ,  o r  i n s u l a te d
c . S h a l l  h a ve  am p ac i ty fo r  fau l t c u r r e n t d u ty

( C )  M ul ti gro u n d e d  N e u tral  S ys te m s .  I f a m u l ti g r o u n d e d
n e u tr a l  s ys te m  i s  u s e d ,  th e  fo l l o wi n g s h al l  ap p l y:

( 1 ) T h e  n e u tr al  c o n d u c to r  o f a  s o l i d l y g r o u n d e d  n e u tr al
s ys te m  s h a l l  b e  p e r m i tte d  to  b e  g r o u n d e d  at m o r e  th an

o n e  p o i n t.  Gr o u n d i n g  s h al l  b e  p e r m i tte d  at o n e  o r  m o r e
o f th e  fo l l o wi n g l o c a ti o n s :

a. Tr a n s fo r m e r s  s u p p l yi n g  c o n d u c to r s  to  a  b u i l d i n g o r
o th e r  s tr u c tu r e

b . U n d e r g r o u n d  c i r c u i ts  i f th e  n e u tr al  c o n d u c to r  i s
e x p o s e d

c . O ve rh e ad  c i r c u i ts  i n s ta l l e d  o u td o o r s
( 2 ) T h e  m u l ti gr o u n d e d  n e u tr a l  c o n d u c to r  s h a l l  b e  gr o u n d e d

a t e a c h  tr a n s fo r m e r  an d  a t o th e r  ad d i ti o n a l  l o c ati o n s  b y
c o n n e c ti o n  to  a g r o u n d i n g e l e c tr o d e .

( 3 ) At l e a s t o n e  g r o u n d i n g  e l e c tr o d e  s h al l  b e  i n s ta l l e d  an d
c o n n e c te d  to  th e  m u l ti g r o u n d e d  n e u tr al  c o n d u c to r  e ve r y

4 0 0  m  ( 1 3 0 0  ft) .
( 4 ) T h e  m ax i m u m  d i s ta n c e  b e twe e n  an y two  a d j ac e n t e l e c tr o ‐

d e s  s h a l l  n o t b e  m o r e  th an  4 0 0  m  ( 1 3 0 0  ft) .
( 5 ) I n  a  m u l ti g r o u n d e d  s h i e l d e d  c ab l e  s ys te m ,  th e  s h i e l d i n g

s h a l l  b e  g r o u n d e d  a t e ac h  c a b l e  j o i n t th a t i s  e x p o s e d  to
p e r s o n n e l  c o n tac t.

Exception: In a multipoint grounded system,  a grounding electrode
shall not be required to bond the neutral conductor in an uninterrupted

conductor exceeding 400 m (1 300 ft) if the only purpose for removing
the cable jacket is for bonding the neutral conductor to a grounding

electrode.

2 5 0 . 1 8 6  G ro u n d i n g S e r vi c e - S u p p l i e d  Al te r n ati n g- C u r re n t
S ys te m s .

( A)  S ys te m s  wi th  a G ro u n d e d  C o n d u c to r at th e  S e r vi c e  P o i n t.
I f an  ac  s ys te m  i s  g r o u n d e d  a t a n y p o i n t an d  i s  p r o vi d e d  wi th  a

g r o u n d e d  c o n d u c to r  at th e  s e r vi c e  p o i n t,  a gr o u n d e d  c o n d u c ‐
to r ( s )  s h a l l  b e  i n s ta l l e d  a n d  r o u te d  wi th  th e  u n gr o u n d e d

c o n d u c to r s  to  e ac h  s e r vi c e  d i s c o n n e c ti n g  m e a n s  a n d  s h al l  b e
c o n n e c te d  to  e ac h  d i s c o n n e c ti n g m e a n s  g r o u n d e d  c o n d u c ‐
to r ( s )  te r m i n al  o r  b u s .  A m a i n  b o n d i n g j u m p e r  s h a l l  c o n n e c t

th e  gr o u n d e d  c o n d u c to r ( s )  to  e ac h  s e r vi c e  d i s c o n n e c ti n g
m e a n s  e n c l o s u r e .  T h e  gr o u n d e d  c o n d u c to r ( s )  s h a l l  b e  i n s ta l ‐

l e d  i n  ac c o r d a n c e  wi th  2 5 0 . 1 8 6 ( A) ( 1 )  th r o u gh  ( A) ( 4 ) .  T h e  s i z e
o f th e  s o l i d l y gr o u n d e d  c i r c u i t c o n d u c to r ( s )  s h a l l  b e  th e  l ar g e r

o f th a t d e te r m i n e d  b y 2 5 0 . 1 8 4  o r  2 5 0 . 1 8 6 ( A) ( 1 )  o r  ( A) ( 2 ) .

Exception: If two or more service disconnecting means are located in a
single assembly listed for use as service equipment,  it shall be permitted

to connect the grounded conductor(s) to the assembly common grounded
conductor(s) terminal or bus.  The assembly shall include a main bond‐
ing jumper for connecting the grounded conductor(s) to the assembly

enclosure.

( 1 )  S i z i n g fo r a S i n gl e  Rac e way o r O ve rh e ad  C o n d u c to r.  T h e
g r o u n d e d  c o n d u c to r  s h a l l  n o t b e  s m al l e r  th an  th e  r e q u i r e d
g r o u n d i n g  e l e c tr o d e  c o n d u c to r  specifed  i n  Tab l e  2 5 0 . 1 0 2 ( C )

( 1 )  b u t s h al l  n o t b e  r e q u i r e d  to  b e  l ar g e r  th a n  th e  l a r ge s t
u n gr o u n d e d  s e r vi c e - e n tr a n c e  c o n d u c to r ( s ) .

( 2 )  P aral l e l  C o n d u c to rs  i n  Two  o r M o re  Rac e ways  o r O ve r‐
h e ad  C o n d uc to rs .  I f th e  u n g r o u n d e d  s e r vi c e -e n tr a n c e  c o n d u c ‐

to r s  a r e  i n s tal l e d  i n  p ar a l l e l  i n  two  o r  m o r e  r a c e ways  o r  a s
o ve rh e ad  p ar al l e l  c o n d u c to r s ,  th e  gr o u n d e d  c o n d u c to r s  s h a l l
a l s o  b e  i n s tal l e d  i n  p ar a l l e l .  T h e  s i z e  o f th e  g r o u n d e d  c o n d u c ‐

to r  i n  e ac h  r ac e way o r  o ve rh e a d  s h al l  b e  b as e d  o n  th e  to tal
c i r c u l a r  m i l  ar e a  o f th e  p a r al l e l  u n g r o u n d e d  c o n d u c to r s  i n  th e
r a c e way o r  o ve rh e a d ,  as  i n d i c ate d  i n  2 5 0 . 1 8 6 ( A) ( 1 ) ,  b u t n o t

s m a l l e r  th an  1 / 0  AWG.

I n fo r m ati o n a l  N o te :  S e e  3 1 0 . 1 0 ( G )  fo r  g r o u n d e d  c o n d u c to r s
c o n n e c te d  i n  p a r a l l e l .

( 3 )  D e l ta- C o n n e c te d  S e r vi c e .  T h e  gr o u n d e d  c o n d u c to r  o f a 3 -
p h as e ,  3 -wi r e  d e l ta  s e r vi c e  s h al l  h ave  an  am p a c i ty n o t l e s s  th a n

th at o f th e  u n gr o u n d e d  c o n d u c to r s .

Δ ( 4 )  I m p e d an c e  G ro u n d e d  S ys te m s .  I m p e d a n c e  g r o u n d e d
s ys te m s  s h a l l  b e  i n s tal l e d  i n  a c c o r d an c e  wi th  2 5 0 . 1 8 7 .

( B )  S ys te m s  Wi th o u t a G ro u n d e d  C o n d u c to r at th e  S e r vi c e
P o i n t.  I f an  ac  s ys te m  i s  g r o u n d e d  at an y p o i n t a n d  i s  n o t p r o vi ‐
d e d  wi th  a g r o u n d e d  c o n d u c to r  at th e  s e r vi c e  p o i n t,  a s u p p l y-

s i d e  b o n d i n g j u m p e r  s h a l l  b e  i n s tal l e d  an d  r o u te d  wi th  th e
u n g r o u n d e d  c o n d u c to r s  to  e ac h  s e r vi c e  d i s c o n n e c ti n g  m e a n s
an d  s h a l l  b e  c o n n e c te d  to  e ac h  d i s c o n n e c ti n g  m e an s  e q u i p ‐

m e n t gr o u n d i n g  c o n d u c to r  te r m i n a l  o r  b u s .  T h e  s u p p l y-s i d e
b o n d i n g  j u m p e r  s h a l l  b e  i n s ta l l e d  i n  ac c o r d an c e  wi th
2 5 0 . 1 8 6 ( B ) ( 1 )  th r o u g h  ( B ) ( 3 ) .

Exception: If two or more service disconnecting means are located in a
single assembly listed for use as service equipment,  it shall be permitted

to connect the supply-side bonding jumper to the assembly common
equipment grounding terminal or bus.
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G2 5 0 . 1 8 6

7 0 –1 6 4 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( 1 )  S i z i n g fo r a S i n gl e  Rac e way o r O ve rh e ad  C o n d u c to r.  T h e
s u p p l y-s i d e  b o n d i n g  j u m p e r  s h al l  n o t b e  s m al l e r  th a n  th e
re q u i r e d  gr o u n d i n g  e l e c tr o d e  c o n d u c to r  specifed  i n  Tab l e
2 5 0 . 1 0 2 ( C ) ( 1 )  b u t s h a l l  n o t b e  r e q u i r e d  to  b e  l ar g e r  th an  th e

l ar g e s t u n gr o u n d e d  s e r vi c e -e n tr an c e  c o n d u c to r ( s ) .

( 2 )  P aral l e l  C o n d u c to rs  i n  Two  o r M o re  Rac e ways  o r O ve r‐
h e ad  C o n d uc to rs .  I f th e  u n g r o u n d e d  s e r vi c e -e n tr a n c e  c o n d u c ‐
to r s  a r e  i n s ta l l e d  i n  p ar al l e l  i n  two  o r  m o r e  r ac e wa ys  o r
o ve rh e ad  c o n d u c to r s ,  th e  s u p p l y- s i d e  b o n d i n g  j u m p e r  s h a l l
al s o  b e  i n s ta l l e d  i n  p ar al l e l .  T h e  s i z e  o f th e  s u p p l y-s i d e  b o n d i n g
j u m p e r  i n  e ac h  r a c e way o r  o ve rh e ad  s h al l  b e  b as e d  o n  th e  to tal
c i r c u l a r  m i l  ar e a  o f th e  p a r al l e l  u n g r o u n d e d  c o n d u c to r s  i n  th e
ra c e way o r  o ve rh e a d ,  as  i n d i c ate d  i n  2 5 0 . 1 8 6 ( A) ( 1 ) ,  b u t n o t
s m a l l e r  th an  1 / 0  AWG.

Δ ( 3 )  I m p e d an c e  G ro u n d e d  S ys te m s .  I m p e d a n c e  g r o u n d e d
s ys te m s  s h al l  b e  i n s tal l e d  i n  ac c o r d an c e  wi th  2 5 0 . 1 8 7 .

2 5 0 . 1 8 7  I m p e d an c e  G ro u n d e d  S ys te m s .  I m p e d a n c e  g r o u n d e d
s ys te m s  i n  wh i c h  a  g r o u n d i n g i m p e d an c e  d e vi c e ,  typ i c al l y a

r e s i s to r,  l i m i ts  th e  gr o u n d -fau l t c u r r e n t s h a l l  b e  p e r m i tte d  i f a l l
o f th e  fo l l o wi n g c o n d i ti o n s  ar e  m e t:

( 1 ) T h e  c o n d i ti o n s  o f m ai n te n an c e  an d  s u p e r vi s i o n  e n s u r e
th a t o n l y qualifed  p e r s o n s  s e r vi c e  th e  i n s tal l ati o n .

( 2 ) Gr o u n d  d e te c to r s  ar e  i n s tal l e d  o n  th e  s ys te m .
( 3 ) L i n e -to -n e u tr a l  l o a d s  ar e  n o t s e r ve d .

I m p e d an c e  gr o u n d e d  s ys te m s  s h a l l  c o m p l y wi th  2 5 0 . 1 8 7 ( A)
th r o u g h  ( D ) .

( A)  L o c ati o n .  T h e  gr o u n d i n g  i m p e d an c e  d e vi c e  s h al l  b e
i n s ta l l e d  b e twe e n  th e  g r o u n d i n g e l e c tr o d e  c o n d u c to r  an d  th e
i m p e d an c e  gr o u n d i n g  c o n d u c to r  c o n n e c te d  to  th e  s ys te m
n e u tr a l  p o i n t.

( B )  I n s u l ate d .  T h e  i m p e d a n c e  gr o u n d i n g  c o n d u c to r  s h a l l  b e
i n s u l a te d  fo r  th e  m ax i m u m  n e u tr a l  vo l ta ge .

Exception: A bare impedance grounding conductor shall be permitted if
the bare portion of the grounding impedance device and conductor are

not in a readily accessible location and securely separated from the
ungrounded conductors.

I n fo r m a ti o n a l  N o te :  T h e  m a x i m u m  n e u tr a l  vo l ta g e  i n  a  3 -p h a s e
wye  s ys te m  i s  5 7 . 7  p e r c e n t o f th e  p h a s e -to -p h a s e  vo l ta g e .

( C )  S ys te m  N e u tral  P o i n t C o n n e c ti o n .  T h e  s ys te m  n e u tr al
p o i n t s h a l l  n o t b e  c o n n e c te d  to  g r o u n d ,  e x c e p t th r o u g h  th e

gr o u n d i n g  i m p e d an c e  d e vi c e .

( D )  E q u i p m e n t G ro u n d i n g C o n d u c to rs .  E q u i p m e n t g r o u n d ‐
i n g c o n d u c to r s  s h a l l  b e  p e r m i tte d  to  b e  b a r e  a n d  s h al l  b e  e l e c ‐
tr i c a l l y c o n n e c te d  to  th e  gr o u n d  b u s  an d  gr o u n d i n g  e l e c tr o d e

c o n d u c to r.

2 5 0 . 1 8 8  G ro u n d i n g o f S ys te m s  S u p p l yi n g P o r tab l e  o r M o b i l e
E q u i p m e n t.  S ys te m s  s u p p l yi n g  p o r ta b l e  o r  m o b i l e  e q u i p m e n t
o ve r  1 0 0 0  vo l ts ,  o th e r  th a n  s u b s tati o n s  i n s ta l l e d  o n  a te m p o r ar y

b a s i s ,  s h a l l  c o m p l y wi th  2 5 0 . 1 8 8 ( A)  th r o u g h  ( F ) .

( A)  P o r tab l e  o r M o b i l e  E q u i p m e n t.  P o r ta b l e  o r  m o b i l e  e q u i p ‐
m e n t o ve r  1 0 0 0  vo l ts  s h a l l  b e  s u p p l i e d  fr o m  a  s ys te m  h a vi n g i ts

n e u tr a l  c o n d u c to r  g r o u n d e d  th r o u gh  an  i m p e d a n c e .  I f a  d e l ta-
c o n n e c te d  s ys te m  o ve r  1 0 0 0  vo l ts  i s  u s e d  to  s u p p l y p o r tab l e  o r

m o b i l e  e q u i p m e n t,  a s ys te m  n e u tr a l  p o i n t a n d  a s s o c i a te d
n e u tr a l  c o n d u c to r  s h a l l  b e  d e r i ve d .

( B )  E x p o s e d  N o n - C u r re n t- C ar r yi n g M e tal  P ar ts .  E x p o s e d  n o n -
c u r r e n t-c a r r yi n g  m e tal  p ar ts  o f p o r tab l e  o r  m o b i l e  e q u i p m e n t

s h a l l  b e  c o n n e c te d  b y a n  e q u i p m e n t gr o u n d i n g  c o n d u c to r  to
th e  p o i n t at wh i c h  th e  s ys te m  n e u tr al  i m p e d a n c e  i s  g r o u n d e d .

( C )  G ro u n d - Fau l t C u r re n t.  T h e  vo l ta ge  d e ve l o p e d  b e twe e n
th e  p o r ta b l e  o r  m o b i l e  e q u i p m e n t fr a m e  an d  g r o u n d  b y th e
fow o f m ax i m u m  g r o u n d -fau l t c u r r e n t s h a l l  n o t e x c e e d

1 0 0  vo l ts .

( D )  G ro u n d - Fau l t D e te c ti o n  an d  Re l ayi n g.  Gr o u n d -fa u l t d e te c ‐
ti o n  an d  r e l ayi n g  s h al l  b e  p r o vi d e d  to  a u to m a ti c a l l y d e - e n e r gi z e
a n y c o m p o n e n t o f a s ys te m  o ve r  1 0 0 0  vo l ts  th a t h as  d e ve l o p e d  a

gr o u n d  fau l t.  T h e  c o n ti n u i ty o f th e  e q u i p m e n t g r o u n d i n g
c o n d u c to r  s h al l  b e  c o n ti n u o u s l y m o n i to r e d  s o  a s  to  au to m ati ‐
c a l l y d e -e n e r gi z e  th e  c i r c u i t o f th e  s ys te m  o ve r  1 0 0 0  vo l ts  to  th e

p o r ta b l e  o r  m o b i l e  e q u i p m e n t u p o n  l o s s  o f c o n ti n u i ty o f th e
e q u i p m e n t gr o u n d i n g  c o n d u c to r.

( E )  I s o l ati o n .  T h e  g r o u n d i n g  e l e c tr o d e  to  wh i c h  th e  p o r tab l e
o r  m o b i l e  e q u i p m e n t s ys te m  n e u tr a l  i m p e d a n c e  i s  c o n n e c te d

s h a l l  b e  i s o l a te d  fr o m  a n d  s e p ar ate d  i n  th e  g r o u n d  b y at l e as t
6 . 0  m  ( 2 0  ft)  fr o m  an y o th e r  s ys te m  o r  e q u i p m e n t g r o u n d i n g
e l e c tr o d e ,  an d  th e r e  s h al l  b e  n o  d i r e c t c o n n e c ti o n  b e twe e n  th e

gr o u n d i n g  e l e c tr o d e s ,  s u c h  a s  b u r i e d  p i p e  a n d  fe n c e ,  a n d  s o
fo r th .

( F)  Trai l i n g C ab l e  an d  C o u p l e rs .  Tr a i l i n g  c a b l e  an d  c o u p l e r s
o f s ys te m s  o ve r  1 0 0 0  vo l ts  fo r  i n te r c o n n e c ti o n  o f p o r tab l e  o r

m o b i l e  e q u i p m e n t s h al l  m e e t th e  r e q u i r e m e n ts  o f P ar t I I I  o f
Ar ti c l e  4 0 0  fo r  c ab l e s  an d  4 9 5 . 6 5  fo r  c o u p l e r s .

2 5 0 . 1 9 0  G ro u n d i n g o f E q u i p m e n t.

( A)  E q u i p m e n t G ro u n d i n g.  Al l  n o n -c u r r e n t-c ar r yi n g  m e tal
p ar ts  o f fxed,  p o r tab l e ,  a n d  m o b i l e  e q u i p m e n t an d  as s o c i ate d

fe n c e s ,  h o u s i n g s ,  e n c l o s u r e s ,  an d  s u p p o r ti n g s tr u c tu r e s  s h al l  b e
g r o u n d e d .

Exception: If isolated from ground and located such that any person in
contact with ground cannot contact such metal parts when the equip‐

ment is energized,  the metal parts shall not be required to be grounded.

I n fo r m a ti o n a l  N o te :  S e e  2 5 0 . 1 1 0 ,  E x c e p ti o n  N o .  2 ,  fo r  p o l e -
m o u n te d  d i s tr i b u ti o n  a p p a r a tu s .

( B )  G ro un d i n g E l e c tro d e  C o n d u c to r.  I f a  g r o u n d i n g e l e c tr o d e
c o n d u c to r  c o n n e c ts  n o n -c u r r e n t-c ar r yi n g m e ta l  p a r ts  to

gr o u n d ,  th e  g r o u n d i n g  e l e c tr o d e  c o n d u c to r  s h al l  b e  s i z e d  i n
a c c o r d an c e  wi th  Tab l e  2 5 0 . 6 6 ,  b as e d  o n  th e  s i z e  o f th e  l ar g e s t

u n g r o u n d e d  s e r vi c e ,  fe e d e r,  o r  b r a n c h -c i r c u i t c o n d u c to r s
s u p p l yi n g  th e  e q u i p m e n t.  T h e  gr o u n d i n g  e l e c tr o d e  c o n d u c to r

s h a l l  n o t b e  s m a l l e r  th a n  6  AWG c o p p e r  o r  4  AWG  al u m i n u m
o r  c o p p e r-c l ad  a l u m i n u m .

( C )  E q u i p m e n t G ro un d i n g C o n d u c to r.  E q u i p m e n t g r o u n d i n g
c o n d u c to r s  s h al l  c o m p l y wi th  2 5 0 . 1 9 0 ( C ) ( 1 )  th r o u g h  ( C ) ( 3 ) .

( 1 )  G e n e ral .  E q u i p m e n t g r o u n d i n g c o n d u c to r s  th at ar e  n o t
a n  i n te gr a l  p a r t o f a  c a b l e  as s e m b l y s h al l  n o t b e  s m a l l e r  th an

6  AWG c o p p e r  o r  4  AWG al u m i n u m  o r  c o p p e r-c l ad  al u m i n u m .

( 2 )  S h i e l d e d  C ab l e s .  T h e  m e ta l l i c  i n s u l a ti o n  s h i e l d  e n c i r c l i n g
th e  c u r r e n t-c ar r yi n g c o n d u c to r s  s h a l l  b e  p e r m i tte d  to  b e  u s e d

a s  a n  e q u i p m e n t gr o u n d i n g  c o n d u c to r,  i f i t i s  r a te d  fo r  c l e ar i n g
ti m e  o f g r o u n d -fau l t c u r r e n t p r o te c ti ve  d e vi c e  o p e r a ti o n  wi th ‐
o u t d am ag i n g  th e  m e tal l i c  s h i e l d .  T h e  m e tal l i c  tap e  i n s u l a ti o n

s h i e l d  an d  d r ai n  wi r e  i n s u l ati o n  s h i e l d  s h al l  n o t b e  u s e d  a s  an
e q u i p m e n t gr o u n d i n g  c o n d u c to r  fo r  s o l i d l y g r o u n d e d  s ys te m s .
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ART I C L E  2 5 0  — G RO U N D I N G AN D  B O N D I N G 2 5 0 . 1 9 4

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 6 5

( 3 )  S i z i n g.  E q u i p m e n t gr o u n d i n g  c o n d u c to r s  s h a l l  b e  s i z e d  i n
ac c o r d an c e  wi th  Tab l e  2 5 0 . 1 2 2  b as e d  o n  th e  c u r r e n t r ati n g  o f

th e  fu s e  o r  th e  o ve r c u r r e n t s e tti n g o f th e  p r o te c ti ve  r e l a y.

I n fo r m ati o n a l  N o te :  T h e  o ve r c u r r e n t r ati n g  fo r  a  c i r c u i t b r e ak e r
i s  th e  c o m b i n a ti o n  o f th e  c u r r e n t tr a n s fo r m e r  r a ti o  a n d  th e
c u r r e n t p i c ku p  s e tti n g  o f th e  p r o te c ti ve  r e l a y.

2 5 0 . 1 9 1  G ro u n d i n g S ys te m  at Al te r n ati n g- C u r re n t S u b s tati o n s .
F o r  a c  s u b s tati o n s ,  th e  g r o u n d i n g  s ys te m  s h a l l  b e  i n  ac c o r d a n c e
wi th  P ar t I I I  o f th i s  ar ti c l e .

I n fo r m a ti o n a l  N o te :  S e e  I E E E  8 0 ,  IEEE Guide for Safety in AC
Substation Grounding,  fo r  fu r th e r  i n fo r m a ti o n  o n  o u td o o r  a c
s u b s ta ti o n  g r o u n d i n g .

2 5 0 . 1 9 4  G ro u n d i n g an d  B o n d i n g o f Fe n c e s  an d  O th e r M e tal
S tr u c tu re s .  M e tal  fe n c e s  e n c l o s i n g,  a n d  o th e r  m e ta l  s tr u c tu r e s

i n  o r  s u r r o u n d i n g,  a  s u b s tati o n  wi th  e x p o s e d  e l e c tr i c al  c o n d u c ‐
to r s  an d  e q u i p m e n t s h al l  b e  g r o u n d e d  a n d  b o n d e d  to  l i m i t
s te p ,  to u c h ,  an d  tr a n s fe r  vo l ta ge s .

Δ ( A)  M e tal  Fe n c e s .  I f m e tal  fe n c e s  a r e  l o c ate d  wi th i n  5  m
( 1 6  ft)  o f th e  e x p o s e d  e l e c tr i c al  c o n d u c to r s  o r  e q u i p m e n t,  th e

fe n c e  s h al l  b e  b o n d e d  to  th e  gr o u n d i n g  e l e c tr o d e  s ys te m  wi th
wi r e -typ e  b o n d i n g  j u m p e r s  a s  fo l l o ws :

( 1 ) B o n d i n g  j u m p e r s  s h al l  b e  i n s tal l e d  a t e a c h  fe n c e  c o r n e r
a n d  at m ax i m u m  5 0  m  ( 1 6 0  ft)  i n te r val s  al o n g th e  fe n c e .

( 2 ) I f b ar e  o ve rh e ad  c o n d u c to r s  c r o s s  th e  fe n c e ,  b o n d i n g
j u m p e r s  s h a l l  b e  i n s tal l e d  o n  e ac h  s i d e  o f th e  c r o s s i n g .

( 3 ) Gate s  s h a l l  b e  b o n d e d  to  th e  ga te  s u p p o r t p o s t,  an d  e a c h
ga te  s u p p o r t p o s t s h al l  b e  b o n d e d  to  th e  g r o u n d i n g e l e c ‐

tr o d e  s ys te m .
( 4 ) An y g ate  o r  o th e r  o p e n i n g  i n  th e  fe n c e  s h al l  b e  b o n d e d

a c r o s s  th e  o p e n i n g b y a  b u r i e d  b o n d i n g j u m p e r.
( 5 ) T h e  gr o u n d i n g  gr i d  o r  g r o u n d i n g e l e c tr o d e  s ys te m s  s h a l l

b e  e x te n d e d  to  c o ve r  th e  s wi n g  o f al l  ga te s .
( 6 ) T h e  b a r b e d  wi r e  s tr an d s  a b o ve  th e  fe n c e  s h al l  b e  b o n d e d

to  th e  g r o u n d i n g e l e c tr o d e  s ys te m .

Al te r n a te  d e s i g n s  p e r fo r m e d  u n d e r  e n g i n e e r i n g  s u p e r vi s i o n
s h a l l  b e  p e r m i tte d  fo r  g r o u n d i n g o r  b o n d i n g  o f m e tal  fe n c e s .

I n fo r m a ti o n a l  N o te  N o .  1 :  A n o n c o n d u c ti n g  fe n c e  o r  s e c ti o n
m a y p r o vi d e  i s o l a ti o n  fo r  tr a n s fe r  o f vo l ta g e  to  o th e r  ar e a s .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  I E E E  8 0 ,  IEEE Guide for Safety In
AC Substation Grounding,  fo r  d e s i g n  a n d  i n s tal l a ti o n  o f fe n c e
g r o u n d i n g .

( B )  M e tal  S tr uc tu re s .  Al l  e x p o s e d  c o n d u c ti ve  m e tal  s tr u c tu r e s ,
i n c l u d i n g  g u y wi r e s  wi th i n  2 . 5  m  ( 8  ft)  ve r ti c al l y o r  5  m  ( 1 6  ft)

h o r i z o n tal l y o f e x p o s e d  c o n d u c to r s  o r  e q u i p m e n t an d  s u b j e c t
to  c o n ta c t b y p e r s o n s ,  s h al l  b e  b o n d e d  to  th e  gr o u n d i n g  e l e c ‐

tr o d e  s ys te m s  i n  th e  ar e a .
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ART I C L E  3 0 0  — GE N E RAL  RE QU I RE M E N T S  F O R WI RI N G M E T H O D S  AN D  M AT E RI AL SC H AP T E R 3

7 0 –1 6 6 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

C h ap te r 3    Wi ri n g M e th o d s  an d  M ate ri al s

ART I C L E  3 0 0
G e n e ral  Re q u i re m e n ts  fo r Wi ri n g M e th o d s

an d  M ate ri al s

3 0 0 . 1  S c o p e .

( A)  Al l  Wi ri n g I n s tal l ati o n s .  T h i s  a r ti c l e  c o ve r s  g e n e r al
r e q u i r e m e n ts  fo r  wi r i n g  m e th o d s  an d  m a te r i al s  fo r  al l  wi r i n g
i n s ta l l ati o n s  u n l e s s  modifed  b y o th e r  a r ti c l e s  i n  C h a p te r  3 .

( B )  I n te gral  P ar ts  o f E q u i p m e n t.  T h e  r e q u i r e m e n ts  o f th i s
a r ti c l e  ar e  n o t i n te n d e d  to  ap p l y to  th e  c o n d u c to r s  th at fo r m

an  i n te g r al  p a r t o f e q u i p m e n t,  s u c h  as  m o to r s ,  c o n tr o l l e r s ,
m o to r c o n tr o l  c e n te r s ,  o r  fa c to r y-a s s e m b l e d  c o n tr o l  e q u i p m e n t
o r  l i s te d  u ti l i z a ti o n  e q u i p m e n t.

( C )  M e tri c  D e s i gn ato rs  an d  Trad e  S i z e s .  M e tr i c  d e s i g n ato r s
an d  tr a d e  s i z e s  fo r  c o n d u i t,  tu b i n g,  an d  as s o c i ate d  fttings  an d

a c c e s s o r i e s  s h al l  b e  i n  ac c o r d an c e  wi th  Ta b l e  3 0 0 . 1 ( C ) .

3 0 0 . 2  L i m i tati o n s .

( A)  Vo l tage .  Wi r i n g m e th o d s  specifed  i n  C h a p te r  3  s h a l l  b e
u s e d  fo r  1 0 0 0  vo l ts  ac ,  1 5 0 0  vo l ts  d c ,  n o m i n al ,  o r  l e s s  wh e r e  n o t
specifcally l i m i te d  e l s e wh e r e  i n  C h ap te r  3 .  T h e y s h a l l  b e
p e r m i tte d  fo r  o ve r  1 0 0 0  vo l ts  ac ,  1 5 0 0  vo l ts  d c ,  n o m i n a l ,  wh e r e
specifcally p e r m i tte d  e l s e wh e r e  i n  th i s  Code.

( B )  Te m p e ratu re .  Te m p e r atu r e  l i m i tati o n  o f c o n d u c to r s  s h a l l
b e  i n  a c c o r d a n c e  wi th  3 1 0 . 1 4 ( A) ( 3 ) .

3 0 0 . 3  C o n d u c to rs .

( A)  S i n gl e  C o n d u c to rs .  S i n g l e  c o n d u c to r s  specifed  i n  Tab l e
3 1 0 . 4 ( 1 )  s h al l  o n l y b e  p e r m i tte d  wh e r e  i n s tal l e d  a s  p a r t o f a

r e c o g n i z e d  wi r i n g  m e th o d  specifed  i n  C h ap te r  3 .

Exception: Individual conductors shall be permitted where installed as
separate overhead conductors in accordance with 225. 6.

Tab l e  3 0 0 . 1 ( C )  M e tri c  D e s i gn ato rs  an d  Trad e  S i z e s

M e tri c
D e s i gn ato r

Trad e
S i z e

1 2 3 ∕8

1 6 1 ∕2

2 1 3 ∕4

2 7 1
3 5 1 1 ∕4

4 1 1 1 ∕2

5 3 2
6 3 2 1 ∕2

7 8 3
9 1 3 1 ∕2

1 0 3 4
1 2 9 5
1 5 5 6

N o te :  T h e  m e tr i c  d e s i g n ato r s  a n d  tr ad e  s i z e s  a r e  fo r  identifcation
p u r p o s e s  o n l y an d  a r e  n o t ac tu a l  d i m e n s i o n s .

Δ ( B )  C o n d u c to rs  o f th e  S am e  C i rc ui t.  Al l  c o n d u c to r s  o f th e
s a m e  c i r c u i t a n d ,  wh e r e  u s e d ,  th e  g r o u n d e d  c o n d u c to r  an d  a l l

e q u i p m e n t gr o u n d i n g  c o n d u c to r s  a n d  b o n d i n g  c o n d u c to r s
s h a l l  b e  c o n tai n e d  wi th i n  th e  s am e  r ac e way,  c o n d u i t b o d y,

a u x i l i ar y g u tte r,  c a b l e  tr ay,  c ab l e b u s  as s e m b l y,  tr e n c h ,  c ab l e ,  o r
c o r d  u n l e s s  o th e r wi s e  p e r m i tte d  i n  ac c o r d a n c e  wi th  3 0 0 . 3 ( B )
( 1 )  th r o u g h  ( B ) ( 4 ) .

Δ ( 1 )  P aral l e l e d  I n s tal l ati o n s .  C o n d u c to r s  s h al l  b e  p e r m i tte d  to
b e  r u n  i n  p ar a l l e l  i n  ac c o r d an c e  wi th  3 1 0 . 1 0 ( G ) .  T h e  r e q u i r e ‐

m e n t to  r u n  al l  c i r c u i t c o n d u c to r s  wi th i n  th e  s am e  r ac e way,
au x i l i a r y gu tte r,  c a b l e  tr a y,  tr e n c h ,  c ab l e ,  o r  c o r d  s h a l l  a p p l y

s e p ar ate l y to  e a c h  p o r ti o n  o f th e  p a r al l e l e d  i n s tal l a ti o n ,  an d
th e  e q u i p m e n t g r o u n d i n g  c o n d u c to r s  s h al l  c o m p l y wi th
2 5 0 . 1 2 2 .  C o n n e c ti o n s ,  ta p s ,  o r  e x te n s i o n s  m a d e  fr o m  p a r al ‐

l e l e d  c o n d u c to r s  s h a l l  c o n n e c t to  a l l  c o n d u c to r s  o f th e  p ar a l ‐
l e l e d  s e t,  g r o u n d e d  an d  u n g r o u n d e d ,  a s  a p p l i c a b l e .  P ar al l e l
r u n s  i n  c ab l e  tr ays  s h al l  c o m p l y wi th  3 9 2 . 2 0 ( C ) .

Exception: Conductors installed in nonmetallic raceways run under‐
ground shall be permitted to be arranged as isolated phase,  neutral,

and grounded conductor installations.  The raceways shall be installed
in close proximity,  and the isolated phase,  neutral,  and grounded

conductors shall comply with 300. 20(B).

Δ ( 2 )  G ro u n d i n g an d  B o n d i n g C o n d u c to rs .  E q u i p m e n t g r o u n d ‐
i n g  c o n d u c to r s  s h a l l  b e  p e r m i tte d  to  b e  i n s tal l e d  o u ts i d e  a  r a c e ‐
way o r  c ab l e  a s s e m b l y i n  ac c o r d a n c e  wi th  2 5 0 . 1 3 0 ( C )  fo r
c e r tai n  e x i s ti n g i n s tal l ati o n s  o r  i n  ac c o r d a n c e  wi th  2 5 0 . 1 3 4 ,

E x c e p ti o n  N o .  2 ,  fo r  d c  c i r c u i ts .  E q u i p m e n t b o n d i n g  c o n d u c ‐
to r s  s h al l  b e  p e r m i tte d  to  b e  i n s tal l e d  o n  th e  o u ts i d e  o f r a c e ‐
ways  i n  ac c o r d an c e  wi th  2 5 0 . 1 0 2 ( E ) .

( 3 )  N o n fe r ro u s  Wi ri n g M e th o d s .  C o n d u c to r s  i n  wi r i n g  m e th ‐
o d s  wi th  a  n o n m e ta l l i c  o r  o th e r  n o n m a gn e ti c  s h e a th ,  wh e r e

r u n  i n  d i ffe r e n t r ac e ways ,  a u x i l i ar y g u tte r s ,  c ab l e  tr ays ,
tr e n c h e s ,  c ab l e s ,  o r  c o r d s ,  s h a l l  c o m p l y wi th  3 0 0 . 2 0 ( B ) .

C o n d u c to r s  i n  s i n g l e - c o n d u c to r  Typ e  M I  c a b l e  wi th  a n o n m a g‐
n e ti c  s h e ath  s h a l l  c o m p l y wi th  3 3 2 . 3 1 .  C o n d u c to r s  o f s i n g l e -
c o n d u c to r  Typ e  M C  c a b l e  wi th  a n o n m ag n e ti c  s h e ath  s h a l l

c o m p l y wi th  3 3 0 . 3 1 ,  3 3 0 . 1 1 6 ,  a n d  3 0 0 . 2 0 ( B ) .

( 4 )  C o l u m n - Wi d th  P an e l b o ard  E n c l o s ure s .  Wh e r e  an  a u x i l i ar y
gu tte r  r u n s  b e twe e n  a c o l u m n -wi d th  p a n e l b o ar d  an d  a  p u l l
b o x ,  a n d  th e  p u l l  b o x  i n c l u d e s  n e u tr al  te r m i n a ti o n s ,  th e

n e u tr a l  c o n d u c to r s  o f c i r c u i ts  s u p p l i e d  fr o m  th e  p a n e l b o ar d
s h a l l  b e  p e r m i tte d  to  o r i g i n a te  i n  th e  p u l l  b o x .

( C )  C o n d u c to rs  o f D i ffe re n t S ys te m s .

Δ ( 1 )  1 0 0 0  Vo l ts  ac ,  1 5 0 0  vo l ts  d c ,  N o m i n al ,  o r L e s s .  C o n d u c to r s
o f ac  an d  d c  c i r c u i ts  r a te d  1 0 0 0  vo l ts  a c ,  1 5 0 0  vo l ts  d c ,  n o m i n al ,

o r  l e s s  s h al l  b e  p e r m i tte d  to  o c c u p y th e  s a m e  e q u i p m e n t wi r i n g
e n c l o s u r e ,  c a b l e ,  o r  r ac e wa y.  Al l  c o n d u c to r s  s h al l  h ave  a n  i n s u ‐

l ati o n  r a ti n g e q u al  to  a t l e as t th e  m a x i m u m  c i r c u i t vo l tag e
ap p l i e d  to  an y c o n d u c to r  wi th i n  th e  e n c l o s u r e ,  c a b l e ,  o r  r a c e ‐

way.

S e c o n d ar y wi r i n g to  e l e c tr i c -d i s c h a r ge  l am p s  o f 1 0 0 0  vo l ts  a c ,
1 5 0 0  vo l ts  d c ,  o r  l e s s ,  i f i n s u l ate d  fo r  th e  s e c o n d ar y vo l tag e
i n vo l ve d ,  s h al l  b e  p e r m i tte d  to  o c c u p y th e  s a m e  l u m i n ai r e ,

s i gn ,  o r  o u tl i n e  l i g h ti n g e n c l o s u r e  as  th e  b r an c h -c i r c u i t
c o n d u c to r s .
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ART I C L E  3 0 0  — GE N E RAL  RE QU I RE M E N T S  F O R WI RI N G M E T H O D S  AN D  M AT E RI AL S 3 0 0 . 4

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 6 7

I n fo r m a ti o n a l  N o te  N o .  1 :  S e e  7 2 5 . 1 3 6 ( A)  fo r  C l a s s  2  a n d
C l a s s  3  c i r c u i t c o n d u c to r s .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  6 9 0 . 3 1 ( B )  fo r  p h o to vo l ta i c
s o u rc e  a n d  o u tp u t c i r c u i ts .

Δ ( 2 )  O ve r 1 0 0 0  Vo l ts  ac ,  1 5 0 0  Vo l ts  d c ,  N o m i n al .  C o n d u c to r s  o f
c i r c u i ts  r ate d  o ve r  1 0 0 0  vo l ts  ac ,  1 5 0 0  vo l ts  d c ,  n o m i n al ,  s h a l l

n o t o c c u p y th e  s a m e  e q u i p m e n t wi r i n g  e n c l o s u r e ,  c ab l e ,  o r
r ac e way wi th  c o n d u c to r s  o f c i r c u i ts  r a te d  1 0 0 0  vo l ts  ac ,

1 5 0 0  vo l ts  d c ,  n o m i n a l ,  o r  l e s s  u n l e s s  p e r m i tte d  i n  ac c o r d a n c e
wi th  3 0 5 . 4 .

3 0 0 . 4  P ro te c ti o n  Agai n s t P h ys i c al  D am age .  Wh e r e  s u b j e c t to
p h ys i c al  d a m a ge ,  c o n d u c to r s ,  r ac e ways ,  a n d  c a b l e s  s h al l  b e

p r o te c te d .

( A)  C ab l e s  an d  Rac e ways  T h ro u gh  Wo o d  M e m b e rs .

Δ ( 1 )  B o re d  H o l e s .  I n  b o th  e x p o s e d  a n d  c o n c e al e d  l o c ati o n s ,
wh e r e  a c a b l e - o r  r a c e way-typ e  wi r i n g m e th o d  i s  i n s tal l e d

th r o u g h  b o r e d  h o l e s  i n  j o i s ts ,  r afte r s ,  o r  wo o d  m e m b e r s ,  h o l e s
s h a l l  b e  b o r e d  s o  th at th e  e d ge  o f th e  h o l e  i s  n o t l e s s  th an
3 2  m m  ( 1 1 ∕4  i n . )  fr o m  th e  e d ge s  o f th e  wo o d  m e m b e r.  Wh e r e

th i s  d i s tan c e  c a n n o t b e  m a i n tai n e d ,  th e  c ab l e  o r  r ac e wa y s h a l l
b e  p r o te c te d  fr o m  p e n e tr a ti o n  b y s c r e ws  o r  n a i l s  b y a s te e l

p l a te ( s )  o r  b u s h i n g ( s )  at l e as t 1 . 6  m m  ( 1 ∕1 6  i n . )  th i c k,  an d  o f
a p p r o p r i a te  l e n g th  an d  wi d th ,  i n s ta l l e d  to  c o ve r  th e  ar e a o f th e

wi r i n g .

Exception No.  1 : Steel plates shall not be required to protect rigid metal
conduit,  intermediate metal conduit,  rigid PVC conduit,  RTRC,  or

electrical metallic tubing.

Exception No.  2: A listed and marked steel plate less than 1 . 6 mm
(1 ∕1 6 in. ) thick that provides equal or better protection against nail or

screw penetration shall be permitted.

( 2 )  N o tc h e s  i n  Wo o d .  Wh e r e  th e r e  i s  n o  o b j e c ti o n  b e c a u s e  o f
we ake n i n g  th e  b u i l d i n g  s tr u c tu r e ,  i n  b o th  e x p o s e d  an d

c o n c e al e d  l o c a ti o n s ,  c ab l e s  o r  r a c e ways  s h al l  b e  p e r m i tte d  to  b e
l ai d  i n  n o tc h e s  i n  wo o d  s tu d s ,  j o i s ts ,  r afte r s ,  o r  o th e r  wo o d

m e m b e r s  wh e r e  th e  c a b l e  o r  r a c e way at th o s e  p o i n ts  i s  p r o te c ‐
te d  fr o m  p e n e tr ati o n  b y n ai l s  o r  s c r e ws  b y a s te e l  p l ate  a t l e as t

1 . 6  m m  ( 1 ∕1 6  i n . )  th i c k,  a n d  o f a p p r o p r i a te  l e n g th  a n d  wi d th ,
i n s ta l l e d  to  c o ve r  th e  ar e a  o f th e  wi r i n g.  T h e  s te e l  p l ate  s h a l l  b e

i n s ta l l e d  b e fo r e  th e  b u i l d i n g  fnish  i s  a p p l i e d .

Exception No.  1 : Steel plates shall not be required to protect rigid metal
conduit,  intermediate metal conduit,  rigid nonmetallic conduit,  or elec‐

trical metallic tubing.

Exception No.  2: A listed and marked steel plate less than 1 . 6 mm
(1 ∕1 6 in. ) thick that provides equal or better protection against nail or

screw penetration shall be permitted.

( B )  N o n m e tal l i c - S h e ath e d  C ab l e s  an d  E l e c tri c al  N o n m e tal l i c
Tu b i n g T h ro u gh  M e tal  Fram i n g M e m b e rs .

( 1 )  N o n m e tal l i c - S h e ath e d  C ab l e .  I n  b o th  e x p o s e d  an d
c o n c e al e d  l o c ati o n s  wh e r e  n o n m e ta l l i c -s h e ath e d  c ab l e s  p a s s
th r o u g h  e i th e r  fa c to r y- o r  feld-punched,  c u t,  o r  d r i l l e d  s l o ts  o r

h o l e s  i n  m e ta l  m e m b e r s ,  th e  c ab l e  s h a l l  b e  p r o te c te d  b y l i s te d
b u s h i n gs  o r  l i s te d  gr o m m e ts  c o ve r i n g  al l  m e tal  e d g e s  th at ar e
s e c u r e l y fas te n e d  i n  th e  o p e n i n g  p r i o r  to  i n s tal l a ti o n  o f th e

c a b l e .

( 2 )  N o n m e tal l i c - S h e ath e d  C ab l e  an d  E l e c tri c al  N o n m e tal l i c
Tu b i n g.  Wh e r e  n a i l s  o r  s c r e ws  a r e  l i ke l y to  p e n e tr a te
n o n m e tal l i c -s h e ath e d  c ab l e  o r  e l e c tr i c al  n o n m e ta l l i c  tu b i n g ,  a

s te e l  s l e e ve ,  s te e l  p l a te ,  o r  s te e l  c l i p  n o t l e s s  th an  1 . 6  m m
( 1 ∕1 6  i n . )  i n  th i c kn e s s  s h al l  b e  u s e d  to  p r o te c t th e  c ab l e  o r

tu b i n g.

Exception: A listed and marked steel plate less than 1 . 6 mm (1 ∕1 6 in. )
thick that provides equal or better protection against nail or screw pene‐

tration shall be permitted.

Δ ( C )  C ab l e s  T h ro u gh  S p ac e s  B e h i n d  P an e l s  D e s i gn e d  to  Al l o w
Ac c e s s .  C a b l e s  o r  r ac e wa y-typ e  wi r i n g m e th o d s ,  i n s tal l e d

b e h i n d  p a n e l s  d e s i g n e d  to  al l o w ac c e s s  s h a l l  b e  s u p p o r te d
ac c o r d i n g  to  th e i r  ap p l i c a b l e  ar ti c l e s .

( D )  C ab l e s  an d  Rac e ways  P aral l e l  to  Fram i n g M e m b e rs  an d
Fu r ri n g S tri p s .  I n  b o th  e x p o s e d  a n d  c o n c e a l e d  l o c ati o n s ,

wh e r e  a c a b l e - o r  r ac e wa y- typ e  wi r i n g  m e th o d  i s  i n s tal l e d  p ar a l ‐
l e l  to  fr a m i n g m e m b e r s ,  s u c h  a s  j o i s ts ,  r a fte r s ,  o r  s tu d s ,  o r  i s
i n s ta l l e d  p ar al l e l  to  fu r r i n g s tr i p s ,  th e  c a b l e  o r  r ac e wa y s h a l l  b e

i n s ta l l e d  an d  s u p p o r te d  s o  th a t th e  n e ar e s t o u ts i d e  s u r fac e  o f
th e  c ab l e  o r  r a c e way i s  n o t l e s s  th an  3 2  m m  ( 1 1 ∕4  i n . )  fr o m  th e

n e a r e s t e d g e  o f th e  fr a m i n g m e m b e r  o r  fu r r i n g s tr i p s  wh e r e
n ai l s  o r  s c r e ws  ar e  l i ke l y to  p e n e tr ate .  Wh e r e  th i s  d i s ta n c e

c a n n o t b e  m ai n ta i n e d ,  th e  c ab l e  o r  r ac e wa y s h al l  b e  p r o te c te d
fr o m  p e n e tr ati o n  b y n ai l s  o r  s c r e ws  b y a  s te e l  p l ate ,  s l e e ve ,  o r

e q u i val e n t at l e a s t 1 . 6  m m  ( 1 ∕1 6  i n . )  th i c k.

Exception No.  1 : Steel plates,  sleeves,  or the equivalent shall not be
required to protect rigid metal conduit,  intermediate metal conduit,

rigid nonmetallic conduit,  or electrical metallic tubing.

Exception No.  2: For concealed work in fnished buildings,  or fnished
panels for prefabricated buildings where such supporting is impractica‐

ble,  it shall be permissible to fsh the cables between access points.

Exception No.  3: A listed and marked steel plate less than 1 . 6 mm
(1 ∕1 6 in. ) thick that provides equal or better protection against nail or

screw penetration shall be permitted.

Δ ( E )  C ab l e s ,  Rac e ways ,  o r B o x e s  I n s tal l e d  i n  o r U n d e r M e tal -
C o r r u gate d  Ro o f D e c ki n g.  A c ab l e ,  r ac e wa y,  o r  b o x ,  i n s tal l e d

i n  e x p o s e d  o r  c o n c e a l e d  l o c a ti o n s  u n d e r  m e tal - c o r r u ga te d
s h e e t r o o f d e c ki n g ,  s h a l l  b e  i n s tal l e d  a n d  s u p p o r te d  s o  th e r e  i s
n o t l e s s  th a n  3 8  m m  ( 1 1 ∕2  i n . )  m e as u r e d  fr o m  th e  l o we s t s u r fa c e

o f th e  r o o f d e c ki n g to  th e  to p  o f th e  c ab l e ,  r ac e wa y,  o r  b o x .  A
c a b l e ,  r a c e way,  o r  b o x  s h al l  n o t b e  i n s tal l e d  i n  c o n c e al e d  l o c a‐

ti o n s  i n  m e tal - c o r r u ga te d ,  s h e e t d e c ki n g–typ e  r o o f.

I n fo r m ati o n a l  N o te :  Ro o f d e c ki n g  m a te r i a l  i s  o fte n  r e p ai r e d  o r
r e p l a c e d  a fte r  th e  i n i ti a l  r a c e wa y o r  c a b l i n g  a n d  roofng  i n s ta l l a ‐
ti o n  an d  m i g h t b e  p e n e tr a te d  b y s c r e ws  o r  o th e r  m e c h a n i c a l

d e vi c e s  d e s i g n e d  to  p r o vi d e  “ h o l d  d o wn ”  s tr e n g th  o f th e  wa te r ‐
p r o o f m e m b r a n e  o r  r o o f i n s u l a ti n g  m a te r i a l .

Exception No.  1 : Rigid metal conduit and intermediate metal conduit,
with listed steel or malleable iron fttings and boxes,  shall not be

required to comply with 300. 4(E).

Exception No.  2: The 38 mm (1 1 ∕2in. ) spacing is not required where
metal-corrugated sheet roof decking is covered with a minimum thick‐

ness 50 mm (2 in. ) concrete slab,  measured from the top of the corruga‐
ted roofng.

( F)  C ab l e s  an d  Rac e ways  I n s tal l e d  i n  S h al l o w G ro o ve s .  C ab l e -
o r  r ac e way-typ e  wi r i n g  m e th o d s  i n s tal l e d  i n  a  g r o o ve ,  to  b e

c o ve r e d  b y wal l b o ar d ,  s i d i n g,  p an e l i n g,  c ar p e ti n g,  o r  s i m i l a r
fnish,  s h al l  b e  p r o te c te d  b y 1 . 6  m m  ( 1 ∕1 6  i n . )  th i c k s te e l  p l ate ,

s l e e ve ,  o r  e q u i va l e n t o r  b y n o t l e s s  th a n  3 2 - m m  ( 1 1 ∕4 -i n . )  fr e e
s p ac e  fo r  th e  fu l l  l e n gth  o f th e  gr o o ve  i n  wh i c h  th e  c a b l e  o r
r ac e way i s  i n s tal l e d .
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ART I C L E  3 0 0  — GE N E RAL  RE QU I RE M E N T S  F O R WI RI N G M E T H O D S  AN D  M AT E RI AL S3 0 0 . 4

7 0 –1 6 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

Exception No.  1 : Steel plates,  sleeves,  or the equivalent shall not be
required to protect rigid metal conduit,  intermediate metal conduit,

rigid PVC conduit,  RTRC,  or electrical metallic tubing.

Exception No.  2: A listed and marked steel plate less than 1 . 6 mm
(1 ∕1 6 in. ) thick that provides equal or better protection against nail or

screw penetration shall be permitted.

( G )  Fi tti n gs .  Wh e r e  r a c e ways  c o n ta i n  4  AWG o r  l a r ge r  i n s u l a‐
te d  c i r c u i t c o n d u c to r s ,  a n d  th e s e  c o n d u c to r s  e n te r  a  c a b i n e t,  a

b o x ,  a n  e n c l o s u r e ,  o r  a  r ac e wa y,  p r i o r  to  th e  i n s tal l ati o n  o f
c o n d u c to r s ,  th e  c o n d u c to r s  s h al l  b e  p r o te c te d  i n  ac c o r d a n c e

wi th  an y o f th e  fo l l o wi n g:

( 1 ) An  identifed  ftting  p r o vi d i n g  a s m o o th l y r o u n d e d  i n s u ‐
l ati n g  s u r fac e

( 2 ) A l i s te d  m e tal  ftting  th a t h as  s m o o th l y r o u n d e d  e d ge s
( 3 ) S e p ar ati o n  fr o m  th e  ftting  o r  r ac e wa y u s i n g a n  identifed

i n s u l a ti n g m ate r i a l  th at i s  s e c u r e l y fas te n e d  i n  p l ac e
( 4 ) T h r e a d e d  h u b s  o r  b o s s e s  th a t a r e  a n  i n te gr a l  p ar t o f a

c a b i n e t,  b o x ,  e n c l o s u r e ,  o r  r ac e wa y p r o vi d i n g  a s m o o th l y
r o u n d e d  o r  fared  e n tr y fo r  c o n d u c to r s

C o n d u i t b u s h i n gs  c o n s tr u c te d  wh o l l y o f i n s u l ati n g  m a te r i al
s h al l  n o t b e  u s e d  to  s e c u r e  a  ftting  o r  r a c e way.  T h e  i n s u l a ti n g
ftting  o r  i n s u l ati n g  m ate r i al  s h al l  h ave  a te m p e r a tu r e  r ati n g

n o t l e s s  th an  th e  i n s u l ati o n  te m p e r a tu r e  r ati n g  o f th e  i n s tal l e d
c o n d u c to r s .

( H )  S tr uc tu ral  J o i n ts .  A l i s te d  expansion/defection  ftting  o r
o th e r  ap p r o ve d  m e an s  s h a l l  b e  u s e d  wh e r e  a r ac e wa y c r o s s e s  a

s tr u c tu r al  j o i n t i n te n d e d  fo r  e x p an s i o n ,  c o n tr a c ti o n ,  o r  defec‐
tion,  u s e d  i n  b u i l d i n g s ,  b r i d ge s ,  p ar ki n g  ga r ag e s ,  o r  o th e r  s tr u c ‐

tu r e s .

3 0 0 . 5  U n d e rgro u n d  I n s tal l ati o n s .

( A)  M i n i m u m  C o ve r Re q u i re m e n ts .  D i r e c t-b u r i e d  c a b l e ,
c o n d u i t,  o r  o th e r  r ac e wa ys  s h a l l  b e  i n s tal l e d  to  m e e t th e  m i n i ‐
m u m  c o ve r  r e q u i r e m e n ts  o f Tab l e  3 0 0 . 5 ( A) .

( B )  We t L o c ati o n s .  T h e  i n te r i o r  o f e n c l o s u r e s  o r  r a c e ways
i n s ta l l e d  u n d e r g r o u n d  s h al l  b e  c o n s i d e r e d  to  b e  a  we t l o c ati o n .

I n s u l ate d  c o n d u c to r s  a n d  c ab l e s  i n s tal l e d  i n  th e s e  e n c l o s u r e s
o r  r ac e wa ys  i n  u n d e r g r o u n d  i n s tal l ati o n s  s h a l l  c o m p l y wi th

3 1 0 . 1 0 ( C ) .

( C )  U n d e rgro u n d  C ab l e s  an d  C o n d u c to rs  U n d e r B u i l d i n gs .
U n d e r g r o u n d  c ab l e  a n d  c o n d u c to r s  i n s tal l e d  u n d e r  a b u i l d i n g
s h al l  b e  i n  a r a c e way.

Exception No.  1 : Type MI cable shall be permitted under a building
without installation in a raceway where embedded in concrete,  fll,  or

other masonry in accordance with 332. 1 0(6) or in underground runs
where suitably protected against physical damage and corrosive condi‐

tions in accordance with 332. 1 0(1 0).

Exception No.  2: Type MC cable listed for direct burial or concrete
encasement shall be permitted under a building without installation in

a raceway in accordance with 330. 1 0(A)(5) and in wet locations in
accordance with 330. 1 0(A)(1 1 ).

( D )  P ro te c ti o n  fro m  D am age .  C o n d u c to r s  a n d  c a b l e s  s h a l l  b e
p r o te c te d  fr o m  d a m ag e  i n  a c c o r d an c e  wi th  3 0 0 . 5 ( D ) ( 1 )

th r o u g h  ( D ) ( 4 ) .

( 1 )  E m e rgi n g fro m  G rad e .  D i r e c t- b u r i e d  c o n d u c to r s  an d
c a b l e s  e m e r g i n g  fr o m  gr a d e  an d  specifed  i n  C o l u m n s  1  a n d  4
o f Tab l e  3 0 0 . 5 ( A)  s h al l  b e  p r o te c te d  b y e n c l o s u r e s  o r  r a c e ways

e x te n d i n g  fr o m  th e  m i n i m u m  c o ve r  d i s tan c e  b e l o w g r ad e

r e q u i r e d  b y 3 0 0 . 5 ( A)  to  a p o i n t at l e as t 2 . 5  m  ( 8  ft)  ab o ve
fnished  gr a d e .  I n  n o  c a s e  s h al l  th e  p r o te c ti o n  b e  r e q u i r e d  to

e x c e e d  4 5 0  m m  ( 1 8  i n . )  b e l o w fnished  gr a d e .

( 2 )  C o n d u c to rs  E n te ri n g B u i l d i n gs .  C o n d u c to r s  e n te r i n g  a
b u i l d i n g  s h al l  b e  p r o te c te d  to  th e  p o i n t o f e n tr an c e .

( 3 )  S e r vi c e  C o n d u c to rs .  U n d e r gr o u n d  s e r vi c e  c o n d u c to r s  th a t
a r e  n o t e n c a s e d  i n  c o n c r e te  an d  th at a r e  b u r i e d  4 5 0  m m

( 1 8  i n . )  o r  m o r e  b e l o w g r ad e  s h al l  h ave  th e i r  l o c ati o n  i d e n ti ‐
fed  b y a war n i n g r i b b o n  th a t i s  p l ac e d  i n  th e  tr e n c h  at l e as t
3 0 0  m m  ( 1 2  i n . )  ab o ve  th e  u n d e r g r o u n d  i n s ta l l a ti o n .

( 4 )  E n c l o s u re  o r Rac e way D am age .  Wh e r e  th e  e n c l o s u r e  o r
r ac e way i s  s u b j e c t to  p h ys i c al  d am ag e ,  th e  c o n d u c to r s  s h al l  b e

i n s ta l l e d  i n  e l e c tr i c al  m e tal l i c  tu b i n g ,  r i gi d  m e ta l  c o n d u i t,  i n te r ‐
m e d i ate  m e tal  c o n d u i t,  RT RC -X W,  S c h e d u l e  8 0  P VC  c o n d u i t,
o r  e q u i va l e n t.

( E )  S p l i c e s  an d  Tap s .  D i r e c t-b u r i e d  c o n d u c to r s  o r  c a b l e s  s h a l l
b e  p e r m i tte d  to  b e  s p l i c e d  o r  ta p p e d  wi th o u t th e  u s e  o f s p l i c e

b o x e s .  T h e  s p l i c e s  o r  ta p s  s h al l  b e  m ad e  i n  ac c o r d an c e  wi th
1 1 0 . 1 4 ( B ) .

( F)  Backfll.  Backfll  th at c o n tai n s  l a r ge  r o c ks ,  p a vi n g m ate r i ‐
al s ,  c i n d e r s ,  l a r ge  o r  s h ar p l y a n gu l a r  s u b s tan c e s ,  o r  c o r r o s i ve

m a te r i al  s h al l  n o t b e  p l ac e d  i n  a n  e x c avati o n  wh e r e  m a te r i al s
m i gh t d am ag e  r a c e ways ,  c a b l e s ,  c o n d u c to r s ,  o r  o th e r  s u b s tr u c ‐

tu r e s  o r  p r e ve n t a d e q u a te  c o m p ac ti o n  o f fll  o r  c o n tr i b u te  to
c o r r o s i o n  o f r ac e wa ys ,  c a b l e s ,  o r  o th e r  s u b s tr u c tu r e s .

Wh e r e  n e c e s s ar y to  p r e ve n t p h ys i c a l  d a m a ge  to  th e  r ac e way,
c a b l e ,  o r  c o n d u c to r,  p r o te c ti o n  s h a l l  b e  p r o vi d e d  i n  th e  fo r m  o f
gr a n u l a r  o r  s e l e c te d  m ate r i a l ,  s u i ta b l e  r u n n i n g b o a r d s ,  s u i tab l e
s l e e ve s ,  o r  o th e r  ap p r o ve d  m e a n s .

( G )  Rac e way S e al s .  C o n d u i ts  o r  r ac e wa ys  th r o u g h  wh i c h  m o i s ‐
tu r e  m i gh t c o n tac t l i ve  p a r ts  s h al l  b e  s e al e d  o r  p l u gg e d  a t

e i th e r  o r  b o th  e n d s .  S p a r e  o r  u n u s e d  r a c e ways  s h al l  al s o  b e
s e a l e d .  S e al an ts  s h al l  b e  identifed  fo r  u s e  wi th  th e  c a b l e  i n s u l a‐

ti o n ,  c o n d u c to r  i n s u l a ti o n ,  b a r e  c o n d u c to r,  s h i e l d ,  o r  o th e r
c o m p o n e n ts .

I n fo r m ati o n a l  N o te :  P r e s e n c e  o f h a z a r d o u s  g as e s  o r  va p o r s
m i g h t al s o  n e c e s s i ta te  th e  s e a l i n g  o f u n d e r g r o u n d  c o n d u i ts  o r
r ac e wa ys  e n te r i n g  b u i l d i n g s .

( H )  B us h i n g.  A b u s h i n g,  o r  te r m i n a l  ftting,  wi th  an  i n te g r al
b u s h e d  o p e n i n g  s h a l l  b e  u s e d  a t th e  e n d  o f a c o n d u i t o r  o th e r

r ac e way th at te r m i n ate s  u n d e r gr o u n d  wh e r e  th e  c o n d u c to r s  o r
c a b l e s  e m e r ge  a s  a  d i r e c t b u r i al  wi r i n g m e th o d .  A s e a l  i n c o r p o ‐
r a ti n g th e  p h ys i c a l  p r o te c ti o n  c h ar a c te r i s ti c s  o f a b u s h i n g s h a l l

b e  p e r m i tte d  to  b e  u s e d  i n  l i e u  o f a b u s h i n g .

( I )  C o n d u c to rs  o f th e  S am e  C i rc u i t.  Al l  c o n d u c to r s  o f th e
s a m e  c i r c u i t a n d ,  wh e r e  u s e d ,  th e  g r o u n d e d  c o n d u c to r  an d  a l l
e q u i p m e n t gr o u n d i n g  c o n d u c to r s  s h al l  b e  i n s ta l l e d  i n  th e  s a m e

r ac e way o r  c a b l e  o r  s h al l  b e  i n s ta l l e d  i n  c l o s e  p r o x i m i ty i n  th e
s a m e  tr e n c h .

Exception No.  1 : Conductors shall be permitted to be installed in paral‐
lel in raceways,  multiconductor cables,  or direct-buried single conductor

cables.  Each raceway or multiconductor cable shall contain all conduc‐
tors of the same circuit,  including equipment grounding conductors.

Each direct-buried single conductor cable shall be located in close prox‐
imity in the trench to the other single conductor cables in the same

parallel set of conductors in the circuit,  including equipment grounding
conductors.
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 6 9

Exception No.  2: Isolated phase,  polarity,  grounded conductor,  and
equipment grounding and bonding conductor installations shall be

permitted in nonmetallic raceways or cables with a nonmetallic covering
or nonmagnetic sheath in close proximity where conductors are paral‐

leled as permitted in 31 0. 1 0(G),  and where the conditions of
300. 20(B) are met.

( J )  E ar th  M o ve m e n t.  Wh e r e  d i r e c t-b u r i e d  c o n d u c to r s ,  r ac e ‐
ways ,  o r  c ab l e s  ar e  s u b j e c t to  m o ve m e n t b y s e ttl e m e n t o r  fr o s t,
d i r e c t-b u r i e d  c o n d u c to r s ,  r ac e ways ,  o r  c ab l e s  s h a l l  b e  ar r a n ge d

s o  as  to  p r e ve n t d a m ag e  to  th e  e n c l o s e d  c o n d u c to r s  o r  to
e q u i p m e n t c o n n e c te d  to  th e  r ac e ways .

I n fo r m ati o n a l  N o te :  T h i s  s e c ti o n  r e c o g n i z e s  “ S ”  l o o p s  i n  u n d e r ‐
g r o u n d  d i r e c t b u r i a l  c a b l e s  a n d  c o n d u c to r s  to  r a c e wa y tr a n s i ‐
ti o n s ,  e x p a n s i o n  fttings  i n  r ac e wa y r i s e r s  to  fxed  e q u i p m e n t,
an d ,  g e n e r a l l y,  th e  p r o vi s i o n  o f fexible  c o n n e c ti o n s  to  e q u i p ‐
m e n t s u b j e c t to  s e ttl e m e n t o r  fr o s t h e a ve s .

Δ Tab l e  3 0 0 . 5 ( A)  M i n i m um  C o ve r Re q ui re m e n ts ,  0  to  1 0 0 0  Vo l ts  ac ,  1 5 0 0  Vo l ts  d c ,  N o m i n al ,  B u ri al  i n  M i l l i m e te rs  ( I n c h e s )

 Typ e  o f Wi ri n g M e th o d  o r C i rc u i t

L o c ati o n  o f Wi ri n g M e th o d o r C i rc u i t

C o l u m n  1
D i re c t B uri al  C ab l e s

o r C o n d u c to rs

C o l um n  2
Ri gi d  M e tal  C o n d ui t

o r I n te r m e di ate
M e tal  C o n d ui t

C o l u m n  3  E l e c tri c al
M e tal l i c  Tub i n g,

N o n m e tal l i c
Rac e ways  L i s te d  fo r

D i re c t B u ri al
Wi th o ut C o n c re te

E n c as e m e n t,  o r
O th e r Ap p ro ve d

Rac e ways

C o l um n  4
Re s i d e n ti al  B ran c h

C i rc u i ts  Rate d
1 2 0  Vo l ts  o r L e s s

wi th  G FC I
P ro te c ti o n  an d

M axi m u m
O ve rc u r re n t

P ro te c ti o n  o f
2 0  Am p e re s

C o l u m n  5
C i rc ui ts  fo r C o n tro l

o f I r ri gati o n  an d
L an d s c ap e  L i gh ti n g

L i m i te d  to  N o t M o re
T h an  3 0  Vo l ts  an d

I n s tal l e d  wi th  Typ e
U F o r i n  O th e r

Identifed  C ab l e  o r
Rac e way

m m i n . m m i n . m m i n . m m i n . m m i n .

Al l  l o c a ti o n s  n o t specifed  b e l o w 6 0 0 2 4 1 5 0 6 4 5 0 1 8 3 0 0 1 2 1 5 0 1 , 2 6 1 , 2

I n  tr e n c h  b e l o w 5 0  m m  ( 2  i n . )  th i c k 
c o n c r e te  o r  e q u i val e n t

4 5 0 1 8 1 5 0 6 3 0 0 1 2 1 5 0 6 1 5 0 6

U n d e r  a b u i l d i n g 0 0 0 0 0 0 0 0 0 0
( i n  r a c e wa y o r  

Typ e  M C  o r  
Typ e  M I  c a b l e  
identifed  fo r  

d i r e c t b u r i a l )

( i n  r a c e wa y o r  
Typ e  M C  o r  

Typ e  M I  c a b l e  
identifed  fo r  

d i r e c t b u r i a l )

( i n  r ac e wa y o r  
Typ e  M C  o r  Typ e  

M I  c a b l e  
identifed  fo r  

d i r e c t b u r i al )

U n d e r  m i n i m u m  o f 1 0 2  m m  ( 4  i n . )  
th i c k c o n c r e te  e x te r i o r  s l a b  wi th  n o  
ve h i c u l ar  traffc  a n d  th e  s l a b  
e x te n d i n g  n o t l e s s  th a n  1 5 2  m m  
( 6  i n . )  b e yo n d  th e  u n d e r g r o u n d  
i n s ta l l a ti o n

4 5 0 1 8 1 0 0 4 1 0 0 4 1 5 0 6 1 5 0 6
( d i r e c t b u r i al ) ( d i r e c t b u r i a l )

1 0 0 4 1 0 0 4
( i n  r ac e wa y) ( i n  r a c e way)

U n d e r  s tr e e ts ,  h i g h wa ys ,  r o a d s ,  al l e ys ,  
d r i ve ways ,  a n d  p a r ki n g  l o ts

6 0 0 2 4 6 0 0 2 4 6 0 0 2 4 6 0 0 2 4 6 0 0 2 4

O n e - an d  two -fam i l y d we l l i n g  
d r i ve ways  a n d  o u td o o r  p a r ki n g  
a r e a s ,  a n d  u s e d  o n l y fo r  d we l l i n g -
r e l a te d  p u r p o s e s

4 5 0 1 8 4 5 0 1 8 4 5 0 1 8 3 0 0 1 2 4 5 0 1 8

I n  o r  u n d e r  a i r p o r t r u n wa ys ,  
i n c l u d i n g  a d j a c e n t a r e a s  wh e r e  
tr e s p a s s i n g  i s  p r o h i b i te d

4 5 0 1 8 4 5 0 1 8 4 5 0 1 8 4 5 0 1 8 4 5 0 1 8

1 A l e s s e r  d e p th  s h a l l  b e  p e r m i tte d  wh e r e  specifed  i n  th e  i n s tal l a ti o n  i n s tr u c ti o n s  o f a  l i s te d  l o w- vo l ta g e  l i g h ti n g  s ys te m .
2 A d e p th  o f 1 5 0  m m  ( 6  i n . )  s h a l l  b e  p e r m i tte d  fo r  p o o l ,  s p a ,  a n d  fo u n ta i n  l i g h ti n g ,  i n s ta l l e d  i n  a  n o n m e ta l l i c  r a c e wa y,  l i m i te d  to  n o t m o r e  th a n

3 0  vo l ts  wh e r e  p a r t o f a  l i s te d  l o w- vo l tag e  l i g h ti n g  s ys te m .
N o te s :
1 .  C o ve r  s h a l l  b e  defned  a s  th e  s h o r te s t d i s ta n c e  i n  m m  ( i n . )  m e a s u r e d  b e twe e n  a  p o i n t o n  th e  to p  s u r fa c e  o f a n y d i r e c t- b u r i e d  c o n d u c to r,  c a b l e ,

c o n d u i t,  o r  o th e r  r a c e wa y an d  th e  to p  s u r fa c e  o f fnished  g r a d e ,  c o n c r e te ,  o r  s i m i l a r  c o ve r.
2 .  Rac e wa ys  ap p r o ve d  fo r  b u r i a l  o n l y wh e r e  c o n c r e te  e n c a s e d  s h a l l  r e q u i r e  a c o n c r e te  e n ve l o p e  n o t l e s s  th a n  5 0  m m  ( 2  i n . )  th i c k.
3 .  L e s s e r  d e p th s  s h al l  b e  p e r m i tte d  wh e r e  c a b l e s  a n d  c o n d u c to r s  r i s e  fo r  te r m i n a ti o n s  o r  s p l i c e s  o r  wh e r e  a c c e s s  i s  o th e r wi s e  r e q u i r e d .
4 .  Wh e r e  o n e  o f th e  wi r i n g  m e th o d  typ e s  l i s te d  i n  C o l u m n s  1  th r o u g h  3  i s  u s e d  fo r  o n e  o f th e  c i r c u i t typ e s  i n  C o l u m n s  4  a n d  5 ,  th e  s h a l l o we s t d e p th
o f b u r i a l  s h a l l  b e  p e r m i tte d .
5 .  Wh e r e  s o l i d  r o c k p r e ve n ts  c o m p l i a n c e  wi th  th e  c o ve r  d e p th s  specifed  i n  th i s  ta b l e ,  th e  wi r i n g  s h a l l  b e  i n s tal l e d  i n  a  m e ta l  r a c e wa y,  o r  a n o n m e ta l l i c
rac e wa y p e r m i tte d  fo r  d i r e c t b u r i al .  T h e  r ac e wa ys  s h a l l  b e  c o ve r e d  b y a m i n i m u m  o f 5 0  m m  ( 2  i n . )  o f c o n c r e te  e x te n d i n g  d o wn  to  r o c k .

6 .  D i r e c tl y b u r i e d  e l e c tr i c a l  m e ta l l i c  tu b i n g  ( E M T )  s h a l l  c o m p l y wi th  3 5 8 . 1 0 .
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7 0 –1 7 0 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

( K)  D i re c ti o n al  B o ri n g.  C ab l e s  o r  r ac e wa ys  i n s tal l e d  u s i n g
d i r e c ti o n al  b o r i n g e q u i p m e n t s h al l  b e  ap p r o ve d  fo r  th e
p u r p o s e .

3 0 0 . 6  P ro te c ti o n  Agai n s t C o r ro s i o n  an d  D e te ri o rati o n .  Rac e ‐
ways ,  c a b l e  tr ays ,  c a b l e b u s ,  au x i l i ar y g u tte r s ,  c a b l e  ar m o r,

b o x e s ,  c a b l e  s h e ath i n g ,  c a b i n e ts ,  e n c l o s u r e s  ( o th e r  th a n
s u r r o u n d i n g fe n c e s  a n d  wa l l s ) ,  e l b o ws ,  c o u p l i n g s ,  fttings,
s u p p o r ts ,  an d  s u p p o r t h ar d war e  s h al l  b e  o f m ate r i a l s  s u i tab l e
fo r  th e  e n vi r o n m e n t i n  wh i c h  th e y ar e  to  b e  i n s ta l l e d .

Δ ( A)  Fe r ro u s  M e tal  E q u i p m e n t.  F e r r o u s  m e ta l  r a c e ways ,  c ab l e
tr ays ,  c a b l e b u s ,  a u x i l i ar y g u tte r s ,  c ab l e  ar m o r,  b o x e s ,  c ab l e

s h e a th i n g,  c a b i n e ts ,  e n c l o s u r e s  ( o th e r  th an  s u r r o u n d i n g fe n c e s
an d  wal l s ) ,  e l b o ws ,  c o u p l i n gs ,  n i p p l e s ,  fttings,  s u p p o r ts ,  an d
s u p p o r t h a r d wa r e  s h al l  b e  s u i tab l y p r o te c te d  a ga i n s t c o r r o s i o n
i n s i d e  a n d  o u ts i d e  ( e x c e p t th r e ad s  a t j o i n ts )  b y a c o a ti n g o f
ap p r o ve d  c o r r o s i o n -r e s i s tan t m a te r i al .  Wh e r e  c o r r o s i o n  p r o te c ‐
ti o n  i s  n e c e s s a r y an d  th e  c o n d u i t i s  th r e a d e d  a n ywh e r e  o th e r
th a n  a t th e  fa c to r y wh e r e  th e  p r o d u c t i s  l i s te d ,  th e  th r e a d s  s h a l l
b e  c o a te d  wi th  an  ap p r o ve d  e l e c tr i c a l l y c o n d u c ti ve ,  c o r r o s i o n -
re s i s tan t c o m p o u n d .

Exception: Stainless steel shall not be required to have protective coat‐
ings.

( 1 )  P ro te c te d  fro m  C o r ro s i o n  S o l e l y b y E n am e l .  Wh e r e
p r o te c te d  fr o m  c o r r o s i o n  s o l e l y b y e n am e l ,  fe r r o u s  m e ta l  r a c e ‐
ways ,  c a b l e  tr ays ,  c a b l e b u s ,  au x i l i a r y g u tte r s ,  c ab l e  ar m o r,
b o x e s ,  c a b l e  s h e ath i n g ,  c a b i n e ts ,  e n c l o s u r e s  ( o th e r  th a n

s u r r o u n d i n g fe n c e s  an d  wa l l s ) ,  e l b o ws ,  c o u p l i n gs ,  n i p p l e s ,
fttings,  s u p p o r ts ,  an d  s u p p o r t h ar d war e  s h a l l  n o t b e  u s e d
o u td o o r s  o r  i n  we t l o c a ti o n s  a s  d e s c r i b e d  i n  3 0 0 . 6 ( D ) .

( 2 )  O rgan i c  C o ati n gs  o n  B o x e s  o r C ab i n e ts .  Wh e r e  b o x e s ,
c a b i n e ts ,  o r  e n c l o s u r e s  ( o th e r  th an  s u r r o u n d i n g  fe n c e s  an d
wal l s )  h ave  a n  a p p r o ve d  s ys te m  o f o r g an i c  c o ati n g s  an d  ar e
m a r ke d  “ Rai n ti g h t, ”  “ Ra i n p r o o f, ”  o r  “ O u td o o r  Typ e , ”  th e y s h a l l
b e  p e r m i tte d  o u td o o r s .

Δ ( 3 )  I n  C o n c re te  o r i n  D i re c t C o n tac t wi th  th e  E ar th .  F e r r o u s
m e tal  r ac e wa ys ,  c ab l e  ar m o r,  b o x e s ,  c a b l e  s h e ath i n g ,  c ab i n e ts ,
e n c l o s u r e s  ( o th e r  th an  s u r r o u n d i n g  fe n c e s  an d  wal l s ) ,  e l b o ws ,
c o u p l i n gs ,  n i p p l e s ,  fttings,  s u p p o r ts ,  an d  s u p p o r t h a r d wa r e
s h a l l  b e  p e r m i tte d  to  b e  i n s ta l l e d  i n  c o n c r e te ,  i n  d i r e c t c o n tac t
wi th  th e  e a r th ,  o r  i n  ar e as  s u b j e c t to  s e ve r e  c o r r o s i ve  infuences
wh e r e  m a d e  o f m ate r i a l  ap p r o ve d  fo r  th e  c o n d i ti o n  o r  wh e r e
p r o vi d e d  wi th  c o r r o s i o n  p r o te c ti o n  ap p r o ve d  fo r  th e  c o n d i ti o n .

( B )  Al um i n u m  M e tal  E q u i p m e n t.  Al u m i n u m  r a c e ways ,  c ab l e
tr a ys ,  c a b l e b u s ,  a u x i l i ar y g u tte r s ,  c ab l e  a r m o r,  b o x e s ,  c ab l e

s h e a th i n g,  c a b i n e ts ,  e n c l o s u r e s  ( o th e r  th an  s u r r o u n d i n g fe n c e s
an d  wa l l s ) ,  e l b o ws ,  c o u p l i n g s ,  n i p p l e s ,  fttings,  s u p p o r ts ,  an d
s u p p o r t h a r d wa r e  e m b e d d e d  o r  e n c as e d  i n  c o n c r e te  o r  i n
d i r e c t c o n tac t wi th  th e  e a r th  s h al l  b e  p r o vi d e d  wi th  s u p p l e m e n ‐
tar y c o r r o s i o n  p r o te c ti o n .

( C )  N o n m e tal l i c  E q u i p m e n t.  N o n m e tal l i c  r ac e ways ,  c ab l e
tr a ys ,  c ab l e b u s ,  a u x i l i ar y g u tte r s ,  b o x e s ,  c ab l e s  wi th  a n o n m e tal ‐
l i c  o u te r  j ac ke t an d  i n te r n al  m e tal  ar m o r  o r  j ac ke t,  c ab l e
s h e a th i n g,  c ab i n e ts ,  e n c l o s u r e s  ( o th e r  th an  s u r r o u n d i n g  fe n c e s
an d  wal l s ) ,  e l b o ws ,  c o u p l i n gs ,  n i p p l e s ,  fttings,  s u p p o r ts ,  an d
s u p p o r t h ar d war e  s h al l  b e  m ad e  o f m ate r i al  ap p r o ve d  fo r  th e
c o n d i ti o n  an d  s h al l  c o m p l y wi th  3 0 0 . 6 ( C ) ( 1 )  a n d  ( C ) ( 2 )  a s
ap p l i c a b l e  to  th e  specifc  i n s ta l l a ti o n .

( 1 )  E x p o s e d  to  S un l i gh t.  Wh e r e  e x p o s e d  to  s u n l i gh t,  th e  m ate ‐
r i al s  s h al l  b e  l i s te d  as  s u n l i g h t r e s i s ta n t o r  s h al l  b e  identifed  a s
s u n l i gh t r e s i s ta n t.

( 2 )  C h e m i c al  E x p o s u re .  Wh e r e  s u b j e c t to  e x p o s u r e  to  c h e m i ‐
c a l  s o l ve n ts ,  va p o r s ,  s p l a s h i n g ,  o r  i m m e r s i o n ,  m ate r i a l s  o r  c o a t‐

i n g s  s h al l  e i th e r  b e  i n h e r e n tl y r e s i s ta n t to  c h e m i c al s  b as e d  o n
th e i r  l i s ti n g  o r  b e  identifed  fo r  th e  specifc  c h e m i c al  r e ag e n t.

( D )  I n d o o r We t L o c ati o n s .  I n  p o r ti o n s  o f d a i r y p r o c e s s i n g
fac i l i ti e s ,  l a u n d r i e s ,  c a n n e r i e s ,  an d  o th e r  i n d o o r  we t l o c ati o n s ,

an d  i n  l o c ati o n s  wh e r e  wa l l s  ar e  fr e q u e n tl y was h e d  o r  wh e r e
th e r e  ar e  s u r fac e s  o f ab s o r b e n t m ate r i al s ,  s u c h  a s  d am p  p ap e r

o r  wo o d ,  th e  e n ti r e  wi r i n g  s ys te m ,  wh e r e  i n s tal l e d  e x p o s e d ,
i n c l u d i n g  a l l  b o x e s ,  c a b i n e ts ,  e n c l o s u r e s  ( o th e r  th an  s u r r o u n d ‐
i n g  fe n c e s  an d  wal l s ) ,  fttings,  r a c e ways ,  a n d  c ab l e  u s e d  th e r e ‐

wi th ,  s h a l l  b e  m o u n te d  s o  th a t th e r e  i s  at l e as t a 6  m m  ( 1 ∕4  i n . )
ai r s p ac e  b e twe e n  i t an d  th e  wal l  o r  s u p p o r ti n g  s u r fac e .

Exception: Nonmetallic raceways,  boxes,  and fttings shall be permitted
to be installed without the airspace on a concrete,  masonry,  tile,  or simi‐

lar surface.

I n fo r m ati o n a l  N o te :  I n  g e n e r a l ,  ar e a s  wh e r e  a c i d s  a n d  a l ka l i
c h e m i c a l s  a r e  h an d l e d  a n d  s to r e d  m i g h t p r e s e n t s u c h  c o r r o s i ve

c o n d i ti o n s ,  p ar ti c u l ar l y wh e n  we t o r  d a m p .  S e ve r e  c o r r o s i ve
c o n d i ti o n s  m i g h t a l s o  b e  p r e s e n t i n  p o r ti o n s  o f m e a tp a c k i n g
p l a n ts ,  tan n e r i e s ,  g l u e  h o u s e s ,  a n d  s o m e  s ta b l e s ;  i n  i n s ta l l ati o n s
i m m e d i a te l y a d j a c e n t to  a s e as h o r e  a n d  s wi m m i n g  p o o l  a r e a s ;  i n
ar e a s  wh e r e  c h e m i c a l  d e i c e r s  a r e  u s e d ;  a n d  i n  s to r a g e  c e l l a r s  o r
r o o m s  fo r  h i d e s ,  c a s i n g s ,  fe r ti l i z e r,  s al t,  an d  b u l k c h e m i c a l s .

3 0 0 . 7  Rac e ways  E x p o s e d  to  D i ffe re n t Te m p e rature s .

( A)  S e al i n g.  Wh e r e  p o r ti o n s  o f a  r a c e way o r  s l e e ve  a r e  kn o wn
to  b e  s u b j e c te d  to  d i ffe r e n t te m p e r atu r e s ,  an d  wh e r e  c o n d e n s a‐
ti o n  i s  kn o wn  to  b e  a  p r o b l e m ,  a s  i n  c o l d  s to r ag e  ar e a s  o f b u i l d ‐
i n g s  o r  wh e r e  p a s s i n g fr o m  th e  i n te r i o r  to  th e  e x te r i o r  o f a
b u i l d i n g ,  th e  r a c e way o r  s l e e ve  s h al l  b e  s e a l e d  to  p r e ve n t th e
c i r c u l a ti o n  o f wa r m  a i r  to  a c o l d e r  s e c ti o n  o f th e  r ac e way o r
s l e e ve .  S e al an ts  s h al l  b e  identifed  fo r  u s e  wi th  c ab l e  i n s u l ati o n ,
c o n d u c to r  i n s u l ati o n ,  a b ar e  c o n d u c to r,  a  s h i e l d ,  o r  o th e r
c o m p o n e n ts .  An  e x p l o s i o n p r o o f s e al  s h a l l  n o t b e  r e q u i r e d  fo r
th i s  p u r p o s e .

( B )  E x p an s i o n ,  Expansion-Defection,  an d  Defection  Fi tti n gs .
Ra c e ways  s h al l  b e  p r o vi d e d  wi th  e x p an s i o n ,  expansion-
defection,  o r  defection  fttings  wh e r e  n e c e s s ar y to  c o m p e n ‐
s a te  fo r  th e r m al  e x p a n s i o n ,  defection,  an d  c o n tr a c ti o n .

I n fo r m ati o n a l  N o te  N o .  1 :  Ta b l e  3 5 2 . 4 4 ( A)  a n d  Ta b l e  3 5 5 . 4 4
p r o vi d e  th e  e x p a n s i o n  i n fo r m a ti o n  fo r  p o l yvi n yl  c h l o r i d e  ( P VC )
an d  fo r  r e i n fo r c e d  th e r m o s e tti n g  r e s i n  c o n d u i t ( RT RC ) ,  r e s p e c ‐
ti ve l y.  A n o m i n a l  n u m b e r  fo r  s te e l  c o n d u i t c an  b e  d e te r m i n e d

b y m u l ti p l yi n g  th e  e x p a n s i o n  l e n g th  i n  Ta b l e  3 5 2 . 4 4 ( A)  b y 0 . 2 0 .
T h e  coeffcient o f e x p a n s i o n  fo r  s te e l  e l e c tr i c a l  m e ta l l i c  tu b i n g ,
i n te r m e d i a te  m e ta l  c o n d u i t,  a n d  r i g i d  m e ta l  c o n d u i t i s  1 . 1 7 0  ×

1 0 -5  ( 0 . 0 0 0 0 1 1 7  m m  p e r  m m  o f c o n d u i t fo r  e ac h  ° C  i n  te m p e r a ‐
tu r e  c h a n g e )  [ 0 . 6 5 0  ×  1 0 -5  ( 0 . 0 0 0 0 0 6 5  i n .  p e r  i n .  o f c o n d u i t fo r
e a c h  ° F  i n  te m p e r a tu r e  c h an g e ) ] .

A n o m i n a l  n u m b e r  fo r  al u m i n u m  c o n d u i t an d  a l u m i n u m
e l e c tr i c a l  m e ta l l i c  tu b i n g  c a n  b e  d e te r m i n e d  b y m u l ti p l yi n g  th e
e x p a n s i o n  l e n g th  i n  Ta b l e  3 5 2 . 4 4 ( A)  b y 0 . 4 0 .  T h e  coeffcient o f
e x p a n s i o n  fo r  al u m i n u m  e l e c tr i c al  m e ta l l i c  tu b i n g  a n d  a l u m i ‐
n u m  r i g i d  m e ta l  c o n d u i t i s  2 . 3 4  ×  1 0 -5  ( 0 . 0 0 0 0 2 3 4  m m  p e r  m m
o f c o n d u i t fo r  e a c h  ° C  i n  te m p e r atu r e  c h a n g e )  [ 1 . 3 0  ×  1 0 -5

( 0 . 0 0 0 0 1 3  i n .  p e r  i n .  o f c o n d u i t fo r  e ac h  ° F  i n  te m p e r atu r e
c h a n g e ) ] .

I n fo r m a ti o n a l  N o te  N o .  2 :  S e e  N E M A F B  2 . 4 0 - 2 0 1 9 ,  Installation
Guidelines for Expansion and Expansion/Defection Fittings,  fo r
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ART I C L E  3 0 0  — GE N E RAL  RE QU I RE M E N T S  F O R WI RI N G M E T H O D S  AN D  M AT E RI AL S 3 0 0 . 1 5

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 7 1

fu r th e r  i n fo r m a ti o n  o n  e x p an s i o n  a n d  e x p a n s i o n  defection
fttings.

3 0 0 . 8  I n s tal l ati o n  o f C o n d u c to rs  Wi th  O th e r S ys te m s .  Ra c e ‐
ways  o r  c ab l e  tr a ys  c o n tai n i n g e l e c tr i c al  c o n d u c to r s  s h al l  n o t
c o n tai n  a n y p i p e ,  tu b e ,  o r  e q u al  fo r  s te am ,  wa te r,  ai r,  g as ,  d r ai n ‐
ag e ,  o r  an y s e r vi c e  o th e r  th a n  e l e c tr i c a l .

3 0 0 . 9  Rac e ways  i n  We t L o c ati o n s  Ab o ve  G rad e .  Wh e r e  r a c e ‐
ways  ar e  i n s tal l e d  i n  we t l o c a ti o n s  ab o ve  g r ad e ,  th e  i n te r i o r  o f
th e s e  r a c e ways  s h al l  b e  c o n s i d e r e d  to  b e  a  we t l o c a ti o n .  I n s u l a‐
te d  c o n d u c to r s  an d  c a b l e s  i n s ta l l e d  i n  r a c e ways  i n  we t l o c ati o n s
ab o ve  gr a d e  s h al l  c o m p l y wi th  3 1 0 . 1 0 ( C ) .

Δ 3 0 0 . 1 0  E l e c tri c al  C o n ti n u i ty o f M e tal  Rac e ways ,  C ab l e  Ar m o r,
an d  E n c l o s u re s .  M e tal  r a c e ways ,  c ab l e  a r m o r,  an d  o th e r  m e tal
e n c l o s u r e s  fo r  c o n d u c to r s  s h a l l  b e  m e tal l i c al l y j o i n e d  to g e th e r
i n to  a c o n ti n u o u s  e l e c tr i c al  c o n d u c to r  an d  s h a l l  b e  c o n n e c te d
to  al l  b o x e s ,  fttings,  an d  c ab i n e ts  to  p r o vi d e  e ffe c ti ve  e l e c tr i c al
c o n ti n u i ty.  U n l e s s  specifcally p e r m i tte d  e l s e wh e r e  i n  th i s  Code,
ra c e ways  a n d  c a b l e  as s e m b l i e s  s h a l l  b e  m e c h an i c al l y s e c u r e d  to
b o x e s ,  fttings,  c ab i n e ts ,  a n d  o th e r  e n c l o s u r e s .

Exception No.  1 : Short sections of raceways used to provide support or
protection of cable assemblies from physical damage shall not be required

to be made electrically continuous.

Exception No.  2: Equipment enclosures to be isolated,  as permitted by
250. 96(B),  shall not be required to be metallically joined to the metal

raceway.

3 0 0 . 1 1  S e c u ri n g an d  S u p p o r ti n g.

( A)  S e c ure d  i n  P l ac e .  Rac e wa ys ,  c ab l e  as s e m b l i e s ,  b o x e s ,  c ab i ‐
n e ts ,  a n d  fttings  s h al l  b e  s e c u r e l y fas te n e d  i n  p l ac e .

Δ ( B )  Wi ri n g S ys te m s  I n s tal l e d  Ab o ve  S u s p e n d e d  C e i l i n gs .
S u p p o r t wi r e s  th a t d o  n o t p r o vi d e  s e c u r e  s u p p o r t s h al l  n o t b e
th e  s o l e  s u p p o r t.  S u p p o r t wi r e s  an d  a s s o c i a te d  fttings  th at
p r o vi d e  s e c u r e  s u p p o r t a n d  th a t ar e  i n s tal l e d  i n  ad d i ti o n  to  th e
c e i l i n g g r i d  s u p p o r t wi r e s  s h al l  b e  p e r m i tte d  as  th e  s o l e
s u p p o r t.  Wh e r e  i n d e p e n d e n t s u p p o r t wi r e s  ar e  u s e d ,  th e y s h a l l
b e  s e c u r e d  at b o th  e n d s .  C ab l e s  an d  r ac e ways  s h al l  n o t b e
s u p p o r te d  b y c e i l i n g  gr i d s .

( 1 )  Fi re - Rate d  As s e m b l i e s .  Wi r i n g  l o c ate d  wi th i n  th e  c avi ty o f
a fre-rated  foor–ceiling  o r  r o o f–c e i l i n g a s s e m b l y s h al l  n o t b e
s e c u r e d  to ,  o r  s u p p o r te d  b y,  th e  c e i l i n g as s e m b l y,  i n c l u d i n g  th e
c e i l i n g s u p p o r t wi r e s .  An  i n d e p e n d e n t m e a n s  o f s e c u r e  s u p p o r t
s h a l l  b e  p r o vi d e d  a n d  s h al l  b e  p e r m i tte d  to  b e  a ttac h e d  to  th e
as s e m b l y.  Wh e r e  i n d e p e n d e n t s u p p o r t wi r e s  ar e  u s e d ,  th e y
s h a l l  b e  d i s ti n gu i s h ab l e  b y c o l o r,  ta gg i n g ,  o r  o th e r  e ffe c ti ve
m e a n s  fr o m  th o s e  th at ar e  p a r t o f th e  fre-rated  d e s i gn .

Exception: The ceiling support system shall be permitted to support
wiring and equipment that have been tested as part of the fre-rated

assembly.

I n fo r m ati o n a l  N o te :  S e e  AS T M  E 1 1 9 ,  Standard Test Methods for
Fire Tests of Building Construction and Materials,  fo r  o n e  m e th o d  o f
te s ti n g  to  d e te r m i n e  fre  r a ti n g .

( 2 )  N o n - Fi re - Rate d  As s e m b l i e s .  Wi r i n g l o c ate d  wi th i n  th e
c a vi ty o f a n o n -fre-rated  foor–ceiling  o r  r o o f–c e i l i n g  as s e m b l y
s h a l l  n o t b e  s e c u r e d  to ,  o r  s u p p o r te d  b y,  th e  c e i l i n g a s s e m b l y,
i n c l u d i n g  th e  c e i l i n g  s u p p o r t wi r e s .  An  i n d e p e n d e n t m e a n s  o f
s e c u r e  s u p p o r t s h al l  b e  p r o vi d e d  an d  s h a l l  b e  p e r m i tte d  to  b e
atta c h e d  to  th e  as s e m b l y.  Wh e r e  i n d e p e n d e n t s u p p o r t wi r e s  a r e
u s e d ,  th e y s h al l  b e  d i s ti n gu i s h ab l e  b y c o l o r,  tag g i n g ,  o r  o th e r
e ffe c ti ve  m e an s .

Exception: The ceiling support system shall be permitted to support
branch-circuit wiring and associated equipment where installed in

accordance with the ceiling system manufacturer’s instructions.

( C )  Rac e ways  U s e d  as  M e an s  o f S u p p o r t.  Rac e ways  s h al l  b e
u s e d  o n l y as  a m e an s  o f s u p p o r t fo r  o th e r  r a c e ways ,  c ab l e s ,  o r

n o n e l e c tr i c a l  e q u i p m e n t u n d e r  an y o f th e  fo l l o wi n g  c o n d i ‐
ti o n s :

( 1 ) Wh e r e  th e  r ac e wa y o r  m e an s  o f s u p p o r t i s  identifed  a s  a
m e a n s  o f s u p p o r t

( 2 ) Wh e r e  th e  r a c e way c o n ta i n s  p o we r  s u p p l y c o n d u c to r s  fo r
e l e c tr i c a l l y c o n tr o l l e d  e q u i p m e n t a n d  i s  u s e d  to  s u p p o r t
C l a s s  2  o r  C l as s  3  c i r c u i t c o n d u c to r s  o r  c ab l e s  th a t ar e

s o l e l y fo r  th e  p u r p o s e  o f c o n n e c ti o n  to  th e  e q u i p m e n t
c o n tr o l  c i r c u i ts

( 3 ) Wh e r e  th e  r ac e way i s  u s e d  to  s u p p o r t b o x e s  o r  c o n d u i t
b o d i e s  i n  a c c o r d an c e  wi th  3 1 4 . 2 3  o r  to  s u p p o r t l u m i n ‐

a i r e s  i n  ac c o r d a n c e  wi th  4 1 0 . 3 6 ( E )

( D )  C ab l e s  N o t U s e d  as  M e an s  o f S u p p o r t.  C ab l e  wi r i n g  m e th ‐
o d s  s h a l l  n o t b e  u s e d  a s  a  m e an s  o f s u p p o r t fo r  o th e r  c a b l e s ,

r ac e ways ,  o r  n o n e l e c tr i c al  e q u i p m e n t.

3 0 0 . 1 2  M e c h an i c al  C o n ti n u i ty — Rac e ways  an d  C ab l e s .  Ra c e ‐
ways ,  c ab l e  a r m o r s ,  a n d  c ab l e  s h e ath s  s h a l l  b e  c o n ti n u o u s

b e twe e n  c ab i n e ts ,  b o x e s ,  c o n d u i t b o d i e s ,  fttings,  o r  o th e r
e n c l o s u r e s  o r  o u tl e ts .

Exception No.  1 : Short sections of raceways used to provide support or
protection of cable assemblies from physical damage shall not be required

to be mechanically continuous.

Exception No.  2: Raceways and cables installed into the bottom of open
bottom equipment,  such as switchboards,  motor control centers,  and
foor or pad-mounted transformers,  shall not be required to be mechani‐

cally secured to the equipment.

3 0 0 . 1 3  M e c h an i c al  an d  E l e c tri c al  C o n ti n u i ty — C o n d u c to rs .

( A)  G e n e ral .  C o n d u c to r s  i n  r a c e ways  s h a l l  b e  c o n ti n u o u s
b e twe e n  o u tl e ts ,  b o x e s ,  d e vi c e s ,  an d  s o  fo r th .  T h e r e  s h al l  b e  n o
s p l i c e  o r  ta p  wi th i n  a  r a c e way u n l e s s  p e r m i tte d  b y 3 0 0 . 1 5 ,

3 6 8 . 5 6 ( A) ,  3 7 6 . 5 6 ,  3 7 8 . 5 6 ,  3 8 4 . 5 6 ,  3 8 6 . 5 6 ,  3 8 8 . 5 6 ,  o r  3 9 0 . 5 6 .

Δ ( B )  D e vi c e  Re m o val .  I n  m u l ti wi r e  b r a n c h  c i r c u i ts ,  th e
c o n ti n u i ty o f a g r o u n d e d  c o n d u c to r  s h al l  n o t d e p e n d  o n

d e vi c e  c o n n e c ti o n s  s u c h  a s  l am p h o l d e r s ,  r e c e p tac l e s ,  an d  s o
fo r th  wh e r e  th e  r e m o val  o f s u c h  d e vi c e s  wo u l d  i n te r r u p t th e

c o n ti n u i ty.

3 0 0 . 1 4  L e n gth  o f Fre e  C o n d u c to rs  at O u tl e ts ,  J u n c ti o n s ,  an d
S wi tc h  P o i n ts .  At l e a s t 1 5 0  m m  ( 6  i n . )  o f fr e e  c o n d u c to r,  m e as ‐

u r e d  fr o m  th e  p o i n t i n  th e  b o x  wh e r e  i t e m e r ge s  fr o m  i ts  r ac e ‐
way o r  c ab l e  s h e a th ,  s h a l l  b e  l e ft a t e ac h  o u tl e t,  j u n c ti o n ,  an d

s wi tc h  p o i n t fo r  s p l i c e s  o r  th e  c o n n e c ti o n  o f l u m i n ai r e s  o r  d e vi ‐
c e s .  T h e  1 5 0  m m  ( 6  i n . )  fr e e  c o n d u c to r  s h a l l  b e  p e r m i tte d  to

b e  s p l i c e d  o r  u n s p l i c e d .  Wh e r e  th e  o p e n i n g to  a n  o u tl e t,  j u n c ‐
ti o n ,  o r  s wi tc h  p o i n t i s  l e s s  th an  2 0 0  m m  ( 8  i n . )  i n  a n y d i m e n ‐

s i o n ,  e ac h  c o n d u c to r  s h a l l  b e  l o n g  e n o u gh  to  e x te n d  at l e as t
7 5  m m  ( 3  i n . )  o u ts i d e  th e  o p e n i n g .

Exception: Conductors that are not spliced or terminated at the outlet,
junction,  or switch point shall not be required to comply with 300. 1 4.

Δ 3 0 0 . 1 5  B o x e s ,  C o n d u i t B o d i e s ,  o r Fi tti n gs  — Wh e re  Re q u i re d .
A b o x  s h a l l  b e  i n s tal l e d  a t e ac h  o u tl e t an d  s wi tc h  p o i n t fo r

c o n c e al e d  kn o b -a n d -tu b e  wi r i n g .
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ART I C L E  3 0 0  — GE N E RAL  RE QU I RE M E N T S  F O R WI RI N G M E T H O D S  AN D  M AT E RI AL S3 0 0 . 1 5

7 0 –1 7 2 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

F i tti n gs  a n d  c o n n e c to r s  s h a l l  b e  u s e d  o n l y wi th  th e  specifc
wi ri n g  m e th o d s  fo r  wh i c h  th e y a r e  d e s i g n e d  a n d  l i s te d .

Wh e r e  th e  wi r i n g m e th o d  i s  c o n d u i t,  tu b i n g ,  Typ e  AC  c ab l e ,
Typ e  M C  c a b l e ,  Typ e  M I  c ab l e ,  n o n m e tal l i c - s h e a th e d  c ab l e ,  o r

o th e r  c ab l e s ,  a  b o x  o r  c o n d u i t b o d y s h a l l  b e  i n s ta l l e d  a t e a c h
o u tl e t p o i n t,  s wi tc h  p o i n t,  c o n d u c to r  s p l i c e  p o i n t,  c o n d u c to r
j u n c ti o n  p o i n t,  c o n d u c to r  te r m i n ati o n  p o i n t,  wi r i n g m e th o d

tr an s i ti o n  p o i n t,  o r  c o n d u c to r  p u l l  p o i n t,  u n l e s s  o th e r wi s e
p e rm i tte d  i n  3 0 0 . 1 5 ( A)  th r o u g h  ( L ) .

( A)  Wi ri n g M e th o d s  wi th  I n te ri o r Ac c e s s .  A b o x  o r  c o n d u i t
b o d y s h a l l  n o t b e  r e q u i r e d  fo r  e ac h  s p l i c e ,  j u n c ti o n ,  s wi tc h ,

p u l l ,  te r m i n a ti o n ,  o r  o u tl e t p o i n ts  i n  wi r i n g  m e th o d s  wi th
r e m o vab l e  c o ve r s ,  s u c h  a s  wi r e ways ,  m u l ti o u tl e t a s s e m b l i e s ,
a u x i l i ar y g u tte r s ,  an d  s u r fac e  r ac e wa ys .  T h e  c o ve r s  s h al l  b e

ac c e s s i b l e  afte r  i n s tal l ati o n .

( B )  E q ui p m e n t.  An  i n te gr a l  j u n c ti o n  b o x  o r  wi r i n g  c o m p a r t‐
m e n t a s  p ar t o f a p p r o ve d  e q u i p m e n t s h a l l  b e  p e r m i tte d  i n  l i e u
o f a b o x .

( C )  P ro te c ti o n .  A b o x  o r  c o n d u i t b o d y s h al l  n o t b e  r e q u i r e d
wh e r e  c a b l e s  e n te r  o r  e x i t fr o m  c o n d u i t o r  tu b i n g th a t i s  u s e d

to  p r o vi d e  c ab l e  s u p p o r t o r  p r o te c ti o n  a ga i n s t p h ys i c a l  d a m a ge .
A ftting  s h al l  b e  p r o vi d e d  o n  th e  e n d ( s )  o f th e  c o n d u i t o r

tu b i n g to  p r o te c t th e  c a b l e  fr o m  ab r as i o n .

( D )  Typ e  M I  C ab l e .  A b o x  o r  c o n d u i t b o d y s h a l l  n o t b e
r e q u i r e d  wh e r e  a c c e s s i b l e  fttings  ar e  u s e d  fo r  s tr ai gh t-th r o u g h

s p l i c e s  i n  m i n e r a l -i n s u l a te d  m e tal -s h e ath e d  c ab l e .

( E )  I n te gral  E n c l o s ure .  A wi r i n g d e vi c e  wi th  i n te gr a l  e n c l o s u r e
identifed  fo r  th e  u s e ,  h a vi n g b r a c ke ts  th a t s e c u r e l y fas te n  th e

d e vi c e  to  wal l s  o r  c e i l i n gs  o f c o n ve n ti o n al  o n -s i te  fr a m e
c o n s tr u c ti o n ,  fo r  u s e  wi th  n o n m e tal l i c -s h e ath e d  c ab l e ,  s h al l  b e

p e rm i tte d  i n  l i e u  o f a b o x  o r  c o n d u i t b o d y.

I n fo r m ati o n a l  N o te :  S e e  3 3 4 . 3 0 ( C ) ;  5 4 5 . 1 0 ;  5 5 0 . 1 5 ( I ) ;
5 5 1 . 4 7 ( E ) ,  E x c e p ti o n  N o .  1 ;  a n d  5 5 2 . 4 8 ( E ) ,  E x c e p ti o n  N o .  1 .

( F)  Fi tti n g.  A ftting  identifed  fo r  th e  u s e  s h al l  b e  p e r m i tte d
i n  l i e u  o f a b o x  o r  c o n d u i t b o d y wh e r e  c o n d u c to r s  ar e  n o t
s p l i c e d  o r  te r m i n a te d  wi th i n  th e  ftting.  T h e  ftting  s h al l  b e
ac c e s s i b l e  afte r  i n s tal l ati o n ,  u n l e s s  l i s te d  fo r  c o n c e al e d  i n s tal l a‐
ti o n .

( G )  D i re c t- B u ri e d  C o n d uc to rs  an d  C ab l e s .  As  p e r m i tte d  i n
3 0 0 . 5 ( E ) ,  a b o x  o r  c o n d u i t b o d y s h al l  n o t b e  r e q u i r e d  fo r  s p l i ‐
c e s  an d  ta p s  i n  d i r e c t-b u r i e d  c o n d u c to r s  a n d  c ab l e s .

( H )  I n s u l ate d  D e vi c e s .  As  p e r m i tte d  i n  3 3 4 . 4 0 ( B ) ,  a b o x  o r
c o n d u i t b o d y s h a l l  n o t b e  r e q u i r e d  fo r  i n s u l ate d  d e vi c e s
s u p p l i e d  b y n o n m e tal l i c -s h e a th e d  c a b l e .

( I )  E n c l o s u re s .  A b o x  o r  c o n d u i t b o d y s h a l l  n o t b e  r e q u i r e d
wh e r e  a s p l i c e ,  s wi tc h ,  te r m i n al ,  o r  p u l l  p o i n t i s  i n  a c a b i n e t o r
c u to u t b o x ,  i n  an  e n c l o s u r e  fo r  a s wi tc h  o r  o ve r c u r r e n t d e vi c e
as  p e r m i tte d  i n  3 1 2 . 8 ,  i n  a m o to r  c o n tr o l l e r  as  p e r m i tte d  i n

4 3 0 . 1 0 ( A) ,  o r  i n  a m o to r  c o n tr o l  c e n te r.

( J )  L u m i n ai re s .  A b o x  o r  c o n d u i t b o d y s h al l  n o t b e  r e q u i r e d
wh e r e  a  l u m i n ai r e  i s  u s e d  as  a r ac e wa y as  p e r m i tte d  i n  4 1 0 . 6 4 .

( K)  E m b e d d e d .  A b o x  o r  c o n d u i t b o d y s h al l  n o t b e  r e q u i r e d
fo r  s p l i c e s  wh e r e  c o n d u c to r s  a r e  e m b e d d e d  as  p e r m i tte d  i n
4 2 4 . 4 0 ,  4 2 4 . 4 1 ( D ) ,  4 2 6 . 2 2 ( C ) ,  4 2 6 . 2 4 ( A) ,  an d  4 2 7 . 1 9 ( A) .

Δ ( L )  M an h o l e s  an d  H an d h o l e  E n c l o s u re s .  A b o x  o r  c o n d u i t
b o d y s h a l l  n o t b e  r e q u i r e d  fo r  c o n d u c to r s  i n  m an h o l e s  o r

h a n d h o l e  e n c l o s u r e s ,  e x c e p t wh e r e  c o n n e c ti n g to  e l e c tr i c al
e q u i p m e n t.  T h e  i n s ta l l ati o n  s h a l l  c o m p l y wi th  P a r t V o f Ar ti c l e

1 1 0  fo r  m an h o l e s ,  an d  3 1 4 . 3 0  fo r  h a n d h o l e  e n c l o s u r e s .

3 0 0 . 1 6  Rac e way o r C ab l e  to  O p e n  o r C o n c e al e d  Wi ri n g.

Δ ( A)  B o x ,  C o n d u i t B o d y,  o r Fi tti n g.  A b o x ,  c o n d u i t b o d y,  o r
te r m i n a l  ftting  h avi n g  a s e p ar a te l y b u s h e d  h o l e  fo r  e a c h

c o n d u c to r  s h a l l  b e  u s e d  wh e r e ve r  a c h an g e  i s  m a d e  fr o m
c o n d u i t,  e l e c tr i c al  m e tal l i c  tu b i n g,  e l e c tr i c al  n o n m e tal l i c
tu b i n g,  n o n m e ta l l i c -s h e ath e d  c ab l e ,  Typ e  AC  c ab l e ,  Typ e  M C

c a b l e ,  o r  m i n e r al -i n s u l ate d ,  m e tal -s h e ath e d  c ab l e  an d  s u r fa c e
r a c e way wi r i n g  to  o p e n  wi r i n g  o r  to  c o n c e al e d  kn o b - an d - tu b e
wi r i n g .  A ftting  u s e d  fo r  th i s  p u r p o s e  s h a l l  c o n tai n  n o  tap s  o r

s p l i c e s  a n d  s h a l l  n o t b e  u s e d  a t l u m i n a i r e  o u tl e ts .  A c o n d u i t
b o d y u s e d  fo r  th i s  p u r p o s e  s h al l  c o n tai n  n o  ta p s  o r  s p l i c e s
u n l e s s  i t c o m p l i e s  wi th  3 1 4 . 1 6 ( C ) ( 2 ) .

( B )  B u s h i n g.  A b u s h i n g s h a l l  b e  p e r m i tte d  i n  l i e u  o f a  b o x  o r
te r m i n a l  wh e r e  th e  c o n d u c to r s  e m e r g e  fr o m  a r ac e wa y an d

e n te r  o r  te r m i n a te  at e q u i p m e n t,  s u c h  as  o p e n  s wi tc h b o ar d s ,
u n e n c l o s e d  c o n tr o l  e q u i p m e n t,  o r  s i m i l a r  e q u i p m e n t.  T h e

b u s h i n g  s h a l l  b e  o f th e  i n s u l ati n g  typ e  fo r  o th e r  th an  l e ad -
s h e a th e d  c o n d u c to r s .

Δ 3 0 0 . 1 7  N u m b e r an d  S i z e  o f C o n d u c to rs  an d  C ab l e s  i n  Rac e ‐
way.  T h e  n u m b e r  an d  s i z e  o f c o n d u c to r s  an d  c a b l e s  i n  a n y

r ac e way s h a l l  n o t b e  m o r e  th an  wi l l  p e r m i t d i s s i p a ti o n  o f th e
h e a t a n d  r e ad y i n s tal l ati o n  o r  wi th d r awal  o f th e  c o n d u c to r s  o r
c a b l e s  wi th o u t d am ag e  to  th e  c o n d u c to r s  o r  c a b l e s ,  o r  to  th e i r

i n s u l ati o n .

I n fo r m ati o n a l  N o te :  S e e  th e  fo l l o wi n g  s e c ti o n s  o f th i s  Code:
i n te r m e d i a te  m e ta l  c o n d u i t,  3 4 2 . 2 2 ;  r i g i d  m e ta l  c o n d u i t,  3 4 4 . 2 2 ;
fexible  m e ta l  c o n d u i t,  3 4 8 . 2 2 ;  l i q u i d ti g h t fexible  m e ta l
c o n d u i t,  3 5 0 . 2 2 ;  P VC  c o n d u i t,  3 5 2 . 2 2 ;  H D P E  c o n d u i t,  3 5 3 . 2 2 ;
RT RC ,  3 5 5 . 2 2 ;  l i q u i d ti g h t n o n m e ta l l i c  fexible  c o n d u i t,  3 5 6 . 2 2 ;
e l e c tr i c al  m e ta l l i c  tu b i n g ,  3 5 8 . 2 2 ;  fexible  m e ta l l i c  tu b i n g ,
3 6 0 . 2 2 ;  e l e c tr i c a l  n o n m e ta l l i c  tu b i n g ,  3 6 2 . 2 2 ;  c e l l u l a r  c o n c r e te
foor  r a c e wa ys ,  3 7 2 . 2 2 ;  c e l l u l a r  m e tal  foor  r a c e wa ys ,  3 7 4 . 2 2 ;
m e ta l  wi r e wa ys ,  3 7 6 . 2 2 ;  n o n m e ta l l i c  wi r e wa ys ,  3 7 8 . 2 2 ;  s u r fa c e
m e ta l  r a c e wa ys ,  3 8 6 . 2 2 ;  s u r fa c e  n o n m e ta l l i c  r a c e wa ys ,  3 8 8 . 2 2 ;
underfoor  r a c e wa ys ,  3 9 0 . 2 2 ;  fxture  wi r e ,  4 0 2 . 7 ;  th e ate r s ,  5 2 0 . 6 ;
s i g n s ,  6 0 0 . 3 1 ( C ) ;  e l e vato r s ,  6 2 0 . 3 3 ;  a u d i o  s i g n a l  p r o c e s s i n g ,
amplifcation,  a n d  r e p r o d u c ti o n  e q u i p m e n t,  6 4 0 . 2 3 ( A)  a n d
6 4 0 . 2 4 ;  C l a s s  1  c i r c u i ts ,  7 2 4 . 3 ( A) ;  C l as s  2 ,  C l a s s  3 ,  C l a s s  4 ,  a n d
p o we r-l i m i te d  fre  a l a r m  ( P L FA)  c i r c u i ts ,  7 2 2 . 3 ( A) ;  n o n -p o we r-
l i m i te d  fre  a l a r m  ( N P L FA)  c i r c u i ts ,  7 6 0 . 3 ( H ) ;  a n d  o p ti c a l  fber
c a b l e s  an d  r a c e ways ,  7 7 0 . 1 1 0 ( B ) .

3 0 0 . 1 8  Rac e way I n s tal l ati o n s .

Δ ( A)  C o m p l e te  Run s .  Ra c e ways  o th e r  th an  b u s ways ,  l i s te d
m a n u fac tu r e d  a s s e m b l i e s  i n  ac c o r d a n c e  wi th  6 0 4 . 1 0 0 ,  o r
e x p o s e d  r a c e ways  h avi n g  h i n g e d  o r  r e m o vab l e  c o ve r s  s h a l l  b e
i n s ta l l e d  c o m p l e te  b e twe e n  o u tl e t,  j u n c ti o n ,  o r  s p l i c i n g  p o i n ts
p r i o r  to  th e  i n s tal l ati o n  o f c o n d u c to r s  o r  c a b l e s .  Wh e r e
re q u i r e d  to  fac i l i tate  th e  i n s ta l l a ti o n  o f u ti l i z ati o n  e q u i p m e n t,
th e  r a c e way s h al l  b e  p e r m i tte d  to  b e  i n i ti a l l y i n s tal l e d  wi th o u t a
te r m i n a ti n g c o n n e c ti o n  a t th e  e q u i p m e n t.  P r e wi r e d  r a c e way
as s e m b l i e s  s h al l  b e  p e r m i tte d  o n l y wh e r e  specifcally p e r m i tte d
i n  th i s  Code fo r  th e  a p p l i c ab l e  wi r i n g  m e th o d .

Exception: Short sections of raceways used to contain conductors or
cable assemblies for protection from physical damage shall not be

required to be installed complete between outlet,  junction,  or splicing
points.

( B )  We l d i n g.  M e tal  r a c e ways  s h al l  n o t b e  s u p p o r te d ,  te r m i n a‐
te d ,  o r  c o n n e c te d  b y we l d i n g  to  th e  r ac e way u n l e s s  specifcally
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S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 7 3

d e s i g n e d  to  b e  o r  o th e r wi s e  specifcally p e r m i tte d  to  b e  i n  th i s
Code.

3 0 0 . 1 9  S u p p o r ti n g C o n d u c to rs  i n  Ve r ti c al  Rac e ways .

( A)  S p ac i n g I n te r val s  — M ax i m u m .  C o n d u c to r s  i n  ve r ti c al
r a c e ways  s h al l  b e  s u p p o r te d  i f th e  ve r ti c a l  r i s e  e x c e e d s  th e

va l u e s  i n  Tab l e  3 0 0 . 1 9 ( A) .  At l e a s t o n e  s u p p o r t m e th o d  s h a l l  b e
p r o vi d e d  fo r  e a c h  c o n d u c to r  a t th e  to p  o f th e  ve r ti c al  r a c e way

o r  a s  c l o s e  to  th e  to p  as  p r ac ti c al .  I n te r m e d i a te  s u p p o r ts  s h a l l
b e  p r o vi d e d  a s  n e c e s s ar y to  l i m i t s u p p o r te d  c o n d u c to r  l e n gth s
to  n o t g r e ate r  th an  th o s e  val u e s  specifed  i n  Tab l e  3 0 0 . 1 9 ( A) .

Exception: Steel wire armor cable shall be supported at the top of the
riser with a cable support that clamps the steel wire armor.  A safety

device shall be permitted at the lower end of the riser to hold the cable in
the event there is slippage of the cable in the wire-armored cable support.

Additional wedge-type supports shall be permitted to relieve the strain
on the equipment terminals caused by expansion of the cable under

load.

( B )  Fi re - Re s i s ti ve  C ab l e s  an d  C o n d u c to rs .  S u p p o r t m e th o d s
a n d  s p ac i n g i n te r val s  fo r  fre-r e s i s ti ve  c ab l e s  an d  c o n d u c to r s

s h a l l  c o m p l y wi th  an y r e s tr i c ti o n s  p r o vi d e d  i n  th e  l i s ti n g  o f th e
e l e c tr i c al  c i r c u i t p r o te c ti ve  s ys te m  o r  fre-resistive  c ab l e  s ys te m

u s e d  an d  i n  n o  c as e  s h al l  e x c e e d  th e  va l u e s  i n  Tab l e  3 0 0 . 1 9 ( A) .

( C )  S u p p o r t M e th o d s .  O n e  o f th e  fo l l o wi n g  m e th o d s  o f
s u p p o r t s h al l  b e  u s e d :

( 1 ) C l a m p i n g  d e vi c e s  c o n s tr u c te d  o f o r  e m p l o yi n g  i n s u l ati n g
we d g e s  i n s e r te d  i n  th e  e n d s  o f th e  r ac e wa ys .  Wh e r e
c l am p i n g o f i n s u l ati o n  d o e s  n o t a d e q u a te l y s u p p o r t th e

c a b l e ,  th e  c o n d u c to r  a l s o  s h a l l  b e  c l a m p e d .
( 2 ) I n s e r ti n g  b o x e s  at th e  r e q u i r e d  i n te r va l s  i n  wh i c h  i n s u l a t‐

i n g  s u p p o r ts  a r e  i n s tal l e d  an d  s e c u r e d  i n  an  ap p r o ve d
m a n n e r  to  wi th s ta n d  th e  we i gh t o f th e  c o n d u c to r s
a ttac h e d  th e r e to ,  th e  b o x e s  b e i n g  p r o vi d e d  wi th  c o ve r s .

( 3 ) I n  j u n c ti o n  b o x e s ,  defecting  th e  c ab l e s  n o t l e s s  th a n  9 0
d e gr e e s  an d  c a r r yi n g  th e m  h o r i z o n ta l l y to  a d i s tan c e  n o t

l e s s  th a n  twi c e  th e  d i am e te r  o f th e  c a b l e ,  wi th  th e  c a b l e s
b e i n g c a r r i e d  o n  two  o r  m o r e  i n s u l a ti n g s u p p o r ts  an d

a d d i ti o n al l y s e c u r e d  th e r e to  b y ti e  wi r e s ,  i f d e s i r e d .
Wh e r e  th i s  m e th o d  i s  u s e d ,  c a b l e s  s h al l  b e  s u p p o r te d  a t

i n te r val s  n o t g r e ate r  th a n  2 0  p e r c e n t o f th e  s u p p o r t s p a c ‐
i n g  i n  Ta b l e  3 0 0 . 1 9 ( A) .

( 4 ) O th e r  ap p r o ve d  m e a n s .

3 0 0 . 2 0  I n d uc e d  C u r re n ts  i n  Fe r ro u s  M e tal  E n c l o s ure s  o r
Fe r ro u s  M e tal  Rac e ways .

Δ ( A)  C o n d uc to rs  G ro u p e d  To ge th e r.  Wh e r e  c o n d u c to r s  c ar r y‐
i n g a l te r n ati n g  c u r r e n t a r e  i n s ta l l e d  i n  fe r r o u s  m e tal  e n c l o s u r e s

o r  fe r r o u s  m e ta l  r a c e ways ,  th e y s h a l l  b e  a r r an g e d  s o  a s  to  avo i d
h e ati n g  th e  s u r r o u n d i n g  fe r r o u s  m e ta l  b y i n d u c ti o n .  To  ac c o m ‐

p l i s h  th i s ,  a l l  p h a s e  c o n d u c to r s  an d ,  wh e r e  u s e d ,  th e  gr o u n d e d
c o n d u c to r  an d  al l  e q u i p m e n t g r o u n d i n g c o n d u c to r s  s h a l l  b e
gr o u p e d  to g e th e r.

Exception No.  1 : Equipment grounding conductors for certain existing
installations shall be permitted to be installed separate from their associ‐

ated circuit conductors where run in accordance with 250. 1 30(C).

Exception No.  2: A single conductor shall be permitted to be installed in
a ferromagnetic enclosure and used for skin-effect heating in accordance

with 426. 42 and 427. 47.

Δ ( B )  I n d i vi d ual  C o n d u c to rs .  Wh e r e  a s i n g l e  c o n d u c to r  c ar r yi n g
al te r n ati n g  c u r r e n t p as s e s  th r o u g h  m e tal  wi th  m a gn e ti c  p r o p e r ‐
ti e s ,  th e  i n d u c ti ve  e ffe c t s h a l l  b e  m i n i m i z e d  b y e i th e r  c u tti n g

s l o ts  i n  th e  m e ta l  b e twe e n  th e  i n d i vi d u al  h o l e s  th r o u gh  wh i c h
th e  i n d i vi d u al  c o n d u c to r s  p as s  o r  p as s i n g  al l  th e  c o n d u c to r s  i n
th e  c i r c u i t th r o u g h  a n  i n s u l ati n g  wal l  suffciently l a r ge  fo r  al l  o f

th e  c o n d u c to r s  o f th e  c i r c u i t.

Exception: In the case of circuits supplying vacuum or electric-discharge
lighting systems or signs or X-ray apparatus,  the currents carried by the

conductors are so small that the inductive heating effect can be ignored
where these conductors are placed in metal enclosures or pass through

metal.

I n fo r m a ti o n a l  N o te :  B e c a u s e  al u m i n u m  i s  n o t a  m ag n e ti c  m e ta l ,
th e r e  wi l l  b e  n o  h e a ti n g  d u e  to  h ys te r e s i s ;  h o we ve r,  i n d u c e d
c u r r e n ts  wi l l  b e  p r e s e n t.  T h e y wi l l  n o t b e  o f suffcient m ag n i tu d e
to  r e q u i r e  g r o u p i n g  o f c o n d u c to r s  o r  s p e c i a l  tr e atm e n t i n  p a s s ‐
i n g  c o n d u c to r s  th r o u g h  a l u m i n u m  wa l l  s e c ti o n s .

3 0 0 . 2 1  S p re ad  o f Fi re  o r P ro d u c ts  o f C o m b u s ti o n .  E l e c tr i c al
i n s ta l l a ti o n s  i n  h o l l o w s p ac e s ,  ve r ti c al  s h a fts ,  a n d  ve n ti l ati o n  o r
ai r-h an d l i n g d u c ts  s h a l l  b e  m a d e  s o  th at th e  p o s s i b l e  s p r e ad  o f
fre  o r  p r o d u c ts  o f c o m b u s ti o n  wi l l  n o t b e  s u b s ta n ti al l y
i n c r e as e d .  O p e n i n gs  a r o u n d  e l e c tr i c a l  p e n e tr a ti o n s  i n to  o r
th r o u g h  fre-resistant-rated  wa l l s ,  p ar ti ti o n s ,  foors,  o r  c e i l i n g s
s h a l l  b e  frestopped  u s i n g ap p r o ve d  m e th o d s  to  m ai n tai n  th e
fre  r e s i s tan c e  r ati n g .

I n fo r m ati o n a l  N o te :  D i r e c to r i e s  o f e l e c tr i c a l  c o n s tr u c ti o n  m a te ‐
r i a l s  p u b l i s h e d  b y qualifed  te s ti n g  l a b o r a to r i e s  c o n ta i n  m an y
l i s ti n g  i n s tal l a ti o n  r e s tr i c ti o n s  n e c e s s a r y to  m a i n ta i n  th e  fre-
resistive  r a ti n g  o f a s s e m b l i e s  wh e r e  p e n e tr a ti o n s  o r  o p e n i n g s  a r e

Tab l e  3 0 0 . 1 9 ( A)  S p ac i n gs  fo r C o n d u c to r S u p p o r ts

  C o n d uc to rs

C o n d u c to r S i z e

S u p p o r t o f
C o n d u c to rs  i n

Ve r ti c al  Rac e ways

Al u m i n um  o r
C o p p e r- C l ad

Al um i n u m  C o p p e r

m ft  m ft

1 8  AWG th r o u g h  8  AWG N o t g r e a te r  th a n 3 0 1 0 0 3 0 1 0 0
6  AWG  th r o u g h  1 / 0  AWG N o t g r e a te r  th a n 6 0 2 0 0 3 0 1 0 0
2 / 0  AWG  th r o u g h  4 / 0  AWG N o t g r e a te r  th a n 5 5 1 8 0 2 5 8 0

O ve r  4 / 0  AWG  th r o u g h  3 5 0  kc m i l N o t g r e a te r  th a n 4 1 1 3 5 1 8 6 0
O ve r  3 5 0  kc m i l  th r o u g h  5 0 0  kc m i l N o t g r e a te r  th a n 3 6 1 2 0 1 5 5 0
O ve r  5 0 0  kc m i l  th r o u g h  7 5 0  kc m i l N o t g r e a te r  th a n 2 8 9 5 1 2 4 0
O ve r  7 5 0  kc m i l N o t g r e a te r  th a n 2 6 8 5 1 1 3 5
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ART I C L E  3 0 0  — GE N E RAL  RE QU I RE M E N T S  F O R WI RI N G M E T H O D S  AN D  M AT E RI AL S3 0 0 . 2 2

7 0 –1 7 4 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

m a d e .  B u i l d i n g  c o d e s  a l s o  c o n ta i n  r e s tr i c ti o n s  o n  m e m b r a n e
p e n e tra ti o n s  o n  o p p o s i te  s i d e s  o f a  fre-resistance-rated  wa l l
a s s e m b l y.  An  e x a m p l e  i s  th e  6 0 0 -m m  ( 2 4 -i n . )  m i n i m u m  h o r i z o n ‐
tal  s e p a r a ti o n  th at u s u a l l y a p p l i e s  b e twe e n  b o x e s  i n s ta l l e d  o n
o p p o s i te  s i d e s  o f th e  wal l .  As s i s tan c e  i n  c o m p l yi n g  wi th  th e
r e q u i r e m e n ts  o f 3 0 0 . 2 1  c a n  b e  fo u n d  i n  b u i l d i n g  c o d e s ,  fre
r e s i s ta n c e  d i r e c to r i e s ,  a n d  p r o d u c t l i s ti n g s .

3 0 0 . 2 2  Wi ri n g i n  D uc ts  N o t U s e d  fo r Ai r H an d l i n g,  Fab ri c ate d
D u c ts  fo r E n vi ro n m e n tal  Ai r,  an d  O th e r S p ac e s  fo r E n vi ro n ‐

m e n tal  Ai r ( P l e n u m s ) .  T h e  r e q u i r e m e n ts  o f th i s  s e c ti o n  s h a l l
a p p l y to  th e  i n s tal l ati o n  an d  u s e s  o f e l e c tr i c al  wi r i n g  an d  e q u i p ‐

m e n t i n  d u c ts  u s e d  fo r  d u s t,  l o o s e  s to c k,  o r  vap o r  r e m o val ;
d u c ts  specifcally fab r i c a te d  fo r  e n vi r o n m e n ta l  ai r ;  a n d  o th e r

s p ac e s  u s e d  fo r  e n vi r o n m e n ta l  ai r  ( p l e n u m s ) .

I n fo r m a ti o n a l  N o te :  S e e  P a r t VI  o f Ar ti c l e  4 2 4  fo r  r e q u i r e m e n ts
o n  d u c t h e ate r s .

( A)  D uc ts  fo r D u s t,  L o o s e  S to c k ,  o r Vap o r Re m o val .  N o  wi r i n g
s ys te m s  o f an y typ e  s h a l l  b e  i n s tal l e d  i n  d u c ts  u s e d  to  tr a n s p o r t

d u s t,  l o o s e  s to c k,  o r  fammable  vap o r s .  N o  wi r i n g  s ys te m  o f an y
typ e  s h al l  b e  i n s ta l l e d  i n  a n y d u c t,  o r  s h a ft c o n ta i n i n g  o n l y s u c h

d u c ts ,  u s e d  fo r  va p o r  r e m o val  o r  fo r  ve n ti l a ti o n  o f c o m m e r c i a l -
typ e  c o o ki n g  e q u i p m e n t.

( B )  D u c ts  Specifcally Fab ri c ate d  fo r E n vi ro n m e n tal  Ai r.
E q u i p m e n t,  d e vi c e s ,  a n d  th e  wi r i n g m e th o d s  specifed  i n  th i s

s e c ti o n  s h al l  b e  p e r m i tte d  wi th i n  s u c h  d u c ts  o n l y i f n e c e s s ar y
fo r  th e  d i r e c t ac ti o n  u p o n ,  o r  s e n s i n g o f,  th e  c o n ta i n e d  ai r.
Wh e r e  e q u i p m e n t o r  d e vi c e s  ar e  i n s ta l l e d  an d  i l l u m i n ati o n  i s

n e c e s s ar y to  fac i l i tate  m ai n te n an c e  a n d  r e p ai r,  e n c l o s e d
ga s ke te d -typ e  l u m i n ai r e s  s h al l  b e  p e r m i tte d .

O n l y wi r i n g m e th o d s  c o n s i s ti n g o f Typ e  M I  c a b l e  wi th o u t a n
o ve r al l  n o n m e tal l i c  c o ve r i n g ,  Typ e  M C  c ab l e  e m p l o yi n g  a

s m o o th  o r  c o r r u g ate d  i m p e r vi o u s  m e ta l  s h e ath  wi th o u t an
o ve r al l  n o n m e ta l l i c  c o ve r i n g ,  e l e c tr i c a l  m e ta l l i c  tu b i n g,  fexible
m e tal l i c  tu b i n g ,  i n te r m e d i a te  m e tal  c o n d u i t,  o r  r i g i d  m e tal

c o n d u i t wi th o u t a n  o ve r al l  n o n m e tal l i c  c o ve r i n g s h al l  b e
i n s ta l l e d  i n  d u c ts  specifcally fab r i c a te d  to  tr an s p o r t e n vi r o n ‐
m e n tal  ai r.  F l e x i b l e  m e tal  c o n d u i t s h al l  b e  p e r m i tte d ,  i n

l e n gth s  n o t to  e x c e e d  1 . 2  m  ( 4  ft) ,  to  c o n n e c t p h ys i c al l y ad j u s t‐
ab l e  e q u i p m e n t an d  d e vi c e s  p e r m i tte d  to  b e  i n  th e s e  fab r i c a te d
d u c ts .  T h e  c o n n e c to r s  u s e d  wi th  fexible  m e tal  c o n d u i t s h a l l

e ffe c ti ve l y c l o s e  a n y o p e n i n gs  i n  th e  c o n n e c ti o n .

Exception: Wiring methods and cabling systems,  listed for use in other
spaces used for environmental air (plenums),  shall be permitted to be

installed in ducts specifcally fabricated for environmental air-handling
purposes under both of the following conditions:

(1 ) The wiring methods or cabling systems shall be permitted only if
necessary to connect to equipment or devices associated with the

direct action upon or sensing of the contained air.
(2) The total length of such wiring methods or cabling systems shall

not exceed 1 . 2 m (4 ft).

Δ ( C )  O th e r S p ac e s  U s e d  fo r E n vi ro n m e n tal  Ai r ( P l e n u m s ) .  T h i s
s e c ti o n  s h al l  ap p l y to  s p a c e s  n o t specifcally fa b r i c ate d  fo r  e n vi ‐

r o n m e n tal  a i r-h an d l i n g p u r p o s e s  b u t u s e d  fo r  ai r-h a n d l i n g
p u r p o s e s  as  a  p l e n u m .  T h i s  s e c ti o n  s h al l  n o t a p p l y to  h ab i tab l e
r o o m s  o r  a r e as  o f b u i l d i n g s ,  th e  p r i m e  p u r p o s e  o f wh i c h  i s  n o t

a i r  h an d l i n g.

I n fo r m ati o n a l  N o te  N o .  1 :  T h e  s p a c e  o ve r  a h u n g  c e i l i n g  u s e d
fo r  e n vi r o n m e n ta l  a i r- h an d l i n g  p u r p o s e s  i s  a n  e x am p l e  o f th e
typ e  o f o th e r  s p ac e  to  wh i c h  th i s  s e c ti o n  a p p l i e s .

I n fo r m ati o n a l  N o te  N o .  2 :  S e e  N F PA 9 0 A,  Standard for the Instal‐
lation of Air-Conditioning and Ventilating Systems,  a n d  o th e r
m e c h a n i c a l  c o d e s  fo r  i n fo r m a ti o n  o n  h o w th e  te r m  other spaces

used for environmental air (plenum),  a s  u s e d  i n  th i s  s e c ti o n ,  c o r r e ‐
l a te s  wi th  th e  u s e  o f th e  te r m  plenumwh e r e  th e  p l e n u m  i s  u s e d
fo r  r e tu r n  a i r  p u r p o s e s ,  as  we l l  a s  s o m e  o th e r  a i r-h a n d l i n g
s p a c e s .

Exception: This section shall not apply to the joist or stud spaces of
dwelling units where the wiring passes through such spaces perpendicu‐

lar to the long dimension of such spaces.

Δ ( 1 )  Wi ri n g M e th o d s .  T h e  wi r i n g  m e th o d s  fo r  o th e r  s p ac e s
u s e d  fo r  e n vi r o n m e n tal  ai r  s h al l  b e  l i m i te d  to  to tal l y e n c l o s e d ,
n o n ve n ti l a te d ,  i n s u l a te d  b u s way h avi n g  n o  p r o vi s i o n s  fo r  p l u g-
i n  c o n n e c ti o n s ,  Typ e  M I  c ab l e  wi th o u t a n  o ve r al l  n o n m e ta l l i c
c o ve r i n g ,  Typ e  M C  c a b l e  wi th o u t an  o ve r a l l  n o n m e ta l l i c  c o ve r ‐
i n g,  Typ e  AC  c a b l e ,  o r  o th e r  fac to r y- as s e m b l e d  m u l ti c o n d u c to r
c o n tr o l  o r  p o we r  c a b l e  th at i s  specifcally l i s te d  fo r  u s e  wi th i n
an  ai r-h a n d l i n g  s p ac e ,  o r  l i s te d  p r e fa b r i c ate d  c ab l e  a s s e m b l i e s
o f m e tal l i c  m a n u fac tu r e d  wi r i n g s ys te m s  wi th o u t n o n m e tal l i c
s h e a th .  O th e r  typ e s  o f c a b l e s ,  c o n d u c to r s ,  a n d  r ac e wa ys  s h al l  b e
p e r m i tte d  to  b e  i n s tal l e d  i n  e l e c tr i c a l  m e tal l i c  tu b i n g ,  fexible
m e tal l i c  tu b i n g ,  i n te r m e d i ate  m e tal  c o n d u i t,  r i g i d  m e tal
c o n d u i t wi th o u t a n  o ve r al l  n o n m e tal l i c  c o ve r i n g,  fexible  m e tal
c o n d u i t,  o r,  wh e r e  a c c e s s i b l e ,  s u r fac e  m e tal  r ac e way o r  m e tal
wi r e wa y wi th  m e tal  c o ve r s .

N o n m e tal l i c  c a b l e  ti e s  an d  o th e r  n o n m e tal l i c  c ab l e  ac c e s s o ‐
ri e s  u s e d  to  s e c u r e  an d  s u p p o r t c ab l e s  s h a l l  b e  l i s te d  as  h a vi n g
l o w s m o ke  an d  h e a t r e l e a s e  p r o p e r ti e s .

I n fo r m a ti o n a l  N o te :  S e e  U L  2 0 4 3 ,  Fire Test for Heat and Visible
Smoke Release for Discrete Products and Their Accessories Installed in
Air-Handling Spaces,  fo r  o n e  m e th o d  o f te s ti n g  l o w s m o ke  a n d
h e a t r e l e a s e  p r o p e r ti e s  fo r  n o n m e ta l l i c  c ab l e  ti e s  a n d  o th e r
n o n m e ta l l i c  c a b l e  a c c e s s o r i e s  to  d e te r m i n e  a  m a x i m u m  p e a k
o p ti c a l  d e n s i ty o f 0 . 5 0  o r  l e s s ,  a n  a ve r a g e  o p ti c a l  d e n s i ty o f 0 . 1 5
o r  l e s s ,  a n d  a  p e a k h e a t r e l e a s e  r a te  o f 1 0 0  k W o r  l e s s .

Δ ( 2 )  C ab l e  Tray S ys te m s .  T h e  r e q u i r e m e n ts  i n  3 0 0 . 2 2 ( C ) ( 2 ) ( a)
o r  ( C ) ( 2 ) ( b )  s h al l  ap p l y to  th e  u s e  o f m e tal l i c  c ab l e  tr ay

s ys te m s  i n  o th e r  s p ac e s  u s e d  fo r  e n vi r o n m e n ta l  a i r  ( p l e n u m s ) ,
wh e r e  a c c e s s i b l e .

( a)    Metal Cable Tray Systems.  M e tal  c ab l e  tr ay s ys te m s  s h a l l
b e  p e r m i tte d  to  s u p p o r t th e  wi r i n g  m e th o d s  specifed  i n

3 0 0 . 2 2 ( C ) ( 1 ) .
( b )    Solid Side and Bottom Metal Cable Tray Systems.  S o l i d

s i d e  an d  b o tto m  m e ta l  c ab l e  tr a y s ys te m s  wi th  s o l i d  m e tal
c o ve r s  s h al l  b e  p e r m i tte d  to  e n c l o s e  wi r i n g m e th o d s  an d  c ab l e s

n o t a l r e a d y c o ve r e d  i n  3 0 0 . 2 2 ( C ) ( 1 )  i n  ac c o r d an c e  wi th
3 9 2 . 1 0 ( A)  a n d  ( B ) .

Δ ( 3 )  E q u i p m e n t.  E l e c tr i c al  e q u i p m e n t wi th  a m e tal  e n c l o s u r e ,
o r  e l e c tr i c a l  e q u i p m e n t wi th  a  n o n m e ta l l i c  e n c l o s u r e  l i s te d  fo r

u s e  wi th i n  an  ai r- h an d l i n g  s p ac e  an d  h a vi n g l o w s m o ke  an d
h e at r e l e as e  p r o p e r ti e s ,  an d  a s s o c i a te d  wi r i n g m ate r i a l  s u i tab l e

fo r  th e  am b i e n t te m p e r atu r e  s h al l  b e  p e r m i tte d  to  b e  i n s tal l e d
i n  s u c h  o th e r  s p ac e s  u n l e s s  p r o h i b i te d  e l s e wh e r e  i n  th i s  Code.

I n fo r m a ti o n a l  N o te :  S e e  U L  2 0 4 3 ,  Fire Test for Heat and Visible
Smoke Release for Discrete Products and Their Accessories Installed in
Air-Handling Spaces,  fo r  o n e  m e th o d  o f te s ti n g  l o w s m o ke  a n d
h e a t r e l e a s e  p r o p e r ti e s  to  d e te r m i n e  th a t th e  e q u i p m e n t e x h i b ‐
i ts  a  m a x i m u m  p e ak  o p ti c a l  d e n s i ty o f 0 . 5 0  o r  l e s s ,  a n  a ve r a g e
o p ti c a l  d e n s i ty o f 0 . 1 5  o r  l e s s ,  a n d  a  p e ak  h e a t r e l e a s e  r a te  o f
1 0 0  kW o r  l e s s .

Exception: Integral fan systems shall be permitted where specifcally
identifed for use within an air-handling space.
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ART I C L E  3 0 5  — WI RI N G  M E T H O D S / M AT E RI AL S  F O R S YS T E M S  RAT E D  O VE R 1 0 0 0  V AC ,  1 5 0 0  V D C ,  N O M I N AL 3 0 5 . 5

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 7 5

( D )  I n fo r m ati o n  Te c h n o l o gy E q u i p m e n t.  Wh e r e  th e  i n s tal l a‐
ti o n  c o m p l i e s  wi th  th e  s p e c i a l  r e q u i r e m e n ts  specifed  i n  6 4 5 . 4 ,

e l e c tr i c a l  wi r i n g i n  a i r-h an d l i n g  a r e as  b e n e ath  r a i s e d  foors  fo r
i n fo r m a ti o n  te c h n o l o gy e q u i p m e n t s h al l  b e  p e r m i tte d  i n
ac c o r d an c e  wi th  6 4 5 . 5 ( E ) .

Δ 3 0 0 . 2 3  P an e l s  D e s i gn e d  to  Al l o w Ac c e s s .  C ab l e s ,  r ac e wa ys ,  an d
e q u i p m e n t i n s ta l l e d  b e h i n d  p an e l s  d e s i gn e d  to  a l l o w ac c e s s ,

i n c l u d i n g  s u s p e n d e d  c e i l i n g  p a n e l s ,  s h al l  b e  a r r an g e d  an d
s e c u r e d  to  al l o w th e  r e m o val  o f p an e l s  a n d  a c c e s s  to  th e  e q u i p ‐

m e n t.

3 0 0 . 2 5  E x i t E n c l o s u re s  ( S tai r To we rs ) .  Wh e r e  an  e x i t e n c l o ‐
s u r e  i s  r e q u i r e d  to  h ave  a  fre  r e s i s ta n c e  r ati n g ,  o n l y e l e c tr i c al

wi r i n g m e th o d s  s e r vi n g e q u i p m e n t p e r m i tte d  b y th e  au th o r i ty
h a vi n g j u r i s d i c ti o n  i n  th e  e x i t e n c l o s u r e  s h a l l  b e  i n s tal l e d

wi th i n  th e  e x i t e n c l o s u r e .

Exception: Where egress lighting is required on outside exterior door‐
ways from the exit enclosure,  luminaires shall be permitted to be

supplied from the inside of the exit enclosure.

I n fo r m a ti o n a l  N o te :  S e e  N F PA 1 01 -2 0 2 1 ,  Life Safety Code,
7 . 1 . 3 . 2 . 1 ( 1 0 ) ( b ) ,  fo r  m o r e  i n fo r m a ti o n .

•
N 3 0 0 . 2 6  Re m o te - C o n tro l  an d  S i gn al i n g C i rc u i ts  Classifcation.

Re m o te - c o n tr o l  a n d  s i gn a l i n g  c i r c u i ts  s h a l l  b e  classifed  a s
e i th e r  p o we r-l i m i te d  o r  n o n -p o we r- l i m i te d  a n d  c o m p l y wi th  th e
fo l l o wi n g :

( 1 ) C l a s s  1  p o we r-l i m i te d  r e m o te -c o n tr o l  a n d  s i g n al i n g
c i r c u i ts  s h a l l  c o m p l y wi th  7 2 4 . 3 .

( 2 ) C l a s s  2  a n d  C l as s  3  p o we r- l i m i te d  r e m o te - c o n tr o l  an d
s i gn a l i n g c i r c u i ts  s h al l  c o m p l y wi th  7 2 5 . 3 .

( 3 ) N o n -p o we r- l i m i te d  r e m o te - c o n tr o l  an d  s i g n al i n g  c i r c u i ts
s h a l l  b e  i n s tal l e d  i n  a c c o r d a n c e  wi th  3 0 0 . 2  th r o u gh
3 0 0 . 2 5 .

•

N

ART I C L E  3 0 5
G e n e ral  Re q u i re m e n ts  fo r Wi ri n g M e th o d s

an d  M ate ri al s  fo r S ys te m s  Rate d  O ve r
1 0 0 0  Vo l ts  ac ,  1 5 0 0  Vo l ts  d c ,  N o m i n al

N 3 0 5 . 1  S c o p e .  T h i s  a r ti c l e  c o ve r s  wi r i n g m e th o d s  an d  m ate r i al s
fo r  s ys te m s  r ate d  o ve r  1 0 0 0  vo l ts  a c ,  1 5 0 0  vo l ts  d c ,  n o m i n a l .

N 3 0 5 . 3  O th e r Ar ti c l e s .  C o n d u c to r s  s h a l l  b e  p e r m i tte d  to  b e
i n s ta l l e d  i n  ac c o r d an c e  wi th  an y o f th e  wi r i n g  m e th o d s  i d e n ti ‐
fed  i n  Tab l e  3 0 5 . 3 .

E x p o s e d  r u n s  o f Typ e  M V c ab l e s ,  b ar e  c o n d u c to r s ,  an d  b a r e
b u s b a r s  s h al l  b e  p e r m i tte d  i n  l o c ati o n s  a c c e s s i b l e  o n l y to  q u al i ‐
fed  p e r s o n s .  B u s b ar s  s h a l l  b e  p e r m i tte d  to  b e  e i th e r  c o p p e r  o r
al u m i n u m .

Exception: Airfeld lighting cable used in series circuits that are powered
by regulators and installed in restricted airport lighting vaults shall be

permitted as exposed cable installations.

I n fo r m ati o n a l  N o te :  An  e x a m p l e  o f a c o m m o n  a p p l i c a ti o n  i s
FAA L -8 2 4  c a b l e s  i n s ta l l e d  a s  e x p o s e d  r u n s  wi th i n  a  r e s tr i c te d
va u l t a r e a .

N 3 0 5 . 4  C o n d u c to rs  o f D i ffe re n t S ys te m s .  C o n d u c to r s  o f c i r c u i ts
r ate d  o ve r  1 0 0 0  vo l ts  ac ,  1 5 0 0  vo l ts  d c ,  n o m i n a l ,  s h al l  n o t

o c c u p y th e  s a m e  e q u i p m e n t wi r i n g  e n c l o s u r e ,  c a b l e ,  o r  r a c e way
wi th  c o n d u c to r s  o f c i r c u i ts  r a te d  1 0 0 0  vo l ts  ac ,  1 5 0 0  vo l ts  d c ,

n o m i n al ,  o r  l e s s  u n l e s s  o th e r wi s e  p e r m i tte d  as  fo l l o ws :

( 1 ) Wh e r e  c o n ta i n e d  wi th i n  th e  i n d i vi d u al  wi r i n g  e n c l o s u r e ,
p r i m ar y l e a d s  o f e l e c tr i c - d i s c h ar g e  l am p  b al l as ts  i n s u l ate d
fo r  th e  p r i m ar y vo l tag e  o f th e  b a l l as t s h al l  b e  p e r m i tte d  to

o c c u p y th e  s a m e  l u m i n ai r e ,  s i gn ,  o r  o u tl i n e  l i g h ti n g
e n c l o s u r e  as  th e  b r an c h -c i r c u i t c o n d u c to r s .

( 2 ) E x c i tati o n ,  c o n tr o l ,  r e l a y,  an d  am m e te r  c o n d u c to r s  u s e d
i n  c o n n e c ti o n  wi th  an y i n d i vi d u al  m o to r  o r  s ta r te r  s h a l l

b e  p e r m i tte d  to  o c c u p y th e  s a m e  e n c l o s u r e  as  th e  m o to r-
c i r c u i t c o n d u c to r s .

( 3 ) C o n d u c to r s  o f d i ffe r e n t vo l tag e  r ati n g s  s h a l l  b e  p e r m i tte d
i n  m o to r s ,  tr an s fo r m e r s ,  s wi tc h g e ar,  s wi tc h b o a r d s ,  c o n tr o l
as s e m b l i e s ,  a n d  s i m i l ar  e q u i p m e n t.

( 4 ) I f th e  c o n d u c to r s  o f e ac h  s ys te m  i n  a  m a n h o l e  ar e  p e r m a‐
n e n tl y a n d  e ffe c ti ve l y s e p a r ate d  fr o m  th e  c o n d u c to r s  o f
th e  o th e r  s ys te m s  an d  s e c u r e l y fas te n e d  to  r ac ks ,  i n s u l a‐

to r s ,  o r  o th e r  a p p r o ve d  s u p p o r ts ,  c o n d u c to r s  o f d i ffe r e n t
vo l tag e  r ati n g s  s h a l l  b e  p e r m i tte d .

C o n d u c to r s  h avi n g  n o n s h i e l d e d  i n s u l ati o n  an d  o p e r a ti n g at
d i ffe r e n t vo l ta ge  l e ve l s  s h al l  n o t o c c u p y th e  s am e  e n c l o s u r e ,

c a b l e ,  o r  r a c e way.

3 0 5 . 5  C o n d u c to r B e n d i n g Rad i u s .  T h e  c o n d u c to r  s h a l l  n o t b e
b e n t to  a r ad i u s  l e s s  th an  8  ti m e s  th e  o ve r al l  d i am e te r  fo r

n o n s h i e l d e d  c o n d u c to r s  o r  1 2  ti m e s  th e  o ve r a l l  d i am e te r  fo r
s h i e l d e d  o r  l e a d -c o ve r e d  c o n d u c to r s  d u r i n g o r  a fte r  i n s tal l a‐
ti o n .  F o r  m u l ti c o n d u c to r  o r  m u l ti p l e x e d  s i n gl e -c o n d u c to r

N Tab l e  3 0 5 . 3  Wi ri n g M e th o d s  P e r m i tte d  fo r U s e  i n  S ys te m s
Rate d  O ve r 1 0 0 0  Vo l ts  ac ,  1 5 0 0  Vo l ts  d c ,  N o m i n al

Wi ri n g M e th o ds  P e r m i tte d
fo r U s e  Ab o ve  1 0 0 0  Vo l ts

ac ,  1 5 0 0  Vo l ts  d c Vo l tage  L e ve l s Re fe re n c e

P u l l  a n d  j u n c ti o n  b o x e s ,  
c o n d u i t b o d i e s ,  a n d  
h a n d h o l e  e n c l o s u r e s

O ve r  1 0 0 0 Ar ti c l e  3 1 4 ,  P a r t I V

M e ta l -c l a d  c a b l e  ( Typ e  
M C )

1 0 0 0 –3 5 , 0 0 0 Ar ti c l e  3 3 0

Typ e  P  c a b l e 1 0 0 0 –2 0 0 0 Ar ti c l e  3 3 7
I n te r m e d i a te  m e ta l  

c o n d u i t ( I M C )
O ve r  1 0 0 0 Ar ti c l e  3 4 2

Ri g i d  m e tal  c o n d u i t 
( RM C )

O ve r  1 0 0 0 Ar ti c l e  3 4 4

Ri g i d  p o l yvi n yl  c h l o r i d e  
c o n d u i t ( P VC )

O ve r  1 0 0 0 Ar ti c l e  3 5 2

Re i n fo r c e d  
th e r m o s e tti n g  r e s i n  
c o n d u i t ( RT RC )

O ve r  1 0 0 0 Ar ti c l e  3 5 5

E l e c tr i c a l  m e ta l l i c  tu b i n g  
( E M T )

O ve r  1 0 0 0 Ar ti c l e  3 5 8

Au x i l i a r y g u tte r s O ve r  1 0 0 0 Ar ti c l e  3 6 6
B u s wa y O ve r  1 0 0 0 Ar ti c l e  3 6 8 ,  P a r t I V
C a b l e b u s 1 0 0 0 –3 5 , 0 0 0 Ar ti c l e  3 7 0

C a b l e  tr a ys 1 0 0 0 –3 5 , 0 0 0 Ar ti c l e  3 9 2
M e s s e n g e r- s u p p o r te d  

wi r i n g
1 0 0 0 –3 5 , 0 0 0 Ar ti c l e  3 9 6

O u td o o r  o ve rh e a d  
c o n d u c to r s

O ve r  1 0 0 0 Ar ti c l e  3 9 5

I n s u l a te d  b u s  p i p e  ( I B P ) 1 0 0 0 –3 5 , 0 0 0  a c Ar ti c l e  3 6 9
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3 0 5 . 6 ART I C L E  3 0 5  — WI RI N G  M E T H O D S / M AT E RI AL S  F O R S YS T E M S  RAT E D  O VE R 1 0 0 0  V AC ,  1 5 0 0  V D C ,  N O M I N AL

S h ad e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l .7 0 –1 7 6

c a b l e s  h avi n g  i n d i vi d u al l y s h i e l d e d  c o n d u c to r s ,  th e  m i n i m u m
b e n d i n g  r ad i u s  s h al l  b e  1 2  ti m e s  th e  d i a m e te r  o f th e  i n d i vi d u ‐

al l y s h i e l d e d  c o n d u c to r s  o r  7  ti m e s  th e  o ve r al l  d i am e te r,  wh i c h ‐
e ve r  i s  gr e a te r.

Δ 3 0 5 . 6  P ro te c ti o n  Agai n s t I n d u c ti o n  H e ati n g.  M e tal l i c  r a c e ways
a n d  as s o c i ate d  c o n d u c to r s  s h a l l  b e  ar r a n ge d  to  avo i d  h e ati n g  o f
th e  r ac e wa y i n  a c c o r d a n c e  wi th  3 0 0 . 2 0 .

•
3 0 5 . 7  C o ve rs  Re q u i re d .  S u i tab l e  c o ve r s  s h al l  b e  i n s tal l e d  o n

al l  b o x e s ,  fttings,  a n d  s i m i l ar  e n c l o s u r e s  to  p r e ve n t a c c i d e n tal
c o n tac t wi th  e n e r g i z e d  p a r ts  o r  p h ys i c a l  d am a ge  to  p ar ts  o r

i n s u l a ti o n .
•

3 0 5 . 8  Rac e ways  i n  We t L o c ati o n s  Ab o ve  G rad e .  Wh e r e  r a c e ‐
ways  ar e  i n s tal l e d  i n  we t l o c a ti o n s  ab o ve  g r ad e ,  th e  i n te r i o r  o f
th e s e  r a c e ways  s h al l  b e  c o n s i d e r e d  to  b e  a  we t l o c a ti o n .  I n s u l a‐
te d  c o n d u c to r s  an d  c a b l e s  i n s ta l l e d  i n  r a c e ways  i n  we t l o c ati o n s
ab o ve  gr a d e  s h a l l  b e  e i th e r  m o i s tu r e - i m p e r vi o u s  m e ta l -

s h e a th e d  o r  o f a  typ e  l i s te d  fo r  u s e  i n  we t l o c a ti o n s .

3 0 5 . 9  B rai d - C o ve re d  I n s ul ate d  C o n d u c to rs  — E x p o s e d  I n s tal ‐
l ati o n .  E x p o s e d  r u n s  o f b r a i d -c o ve r e d  i n s u l ate d  c o n d u c to r s
s h a l l  h ave  a fame-retardant b r ai d .  I f th e  c o n d u c to r s  u s e d  d o
n o t h a ve  th i s  p r o te c ti o n ,  a  fame-retardant s atu r an t s h a l l  b e
ap p l i e d  to  th e  b r ai d  c o ve r i n g afte r  i n s tal l ati o n .  T h i s  tr e a te d
b r a i d  c o ve r i n g  s h al l  b e  s tr i p p e d  b a c k a  s afe  d i s tan c e  at c o n d u c ‐
to r  te r m i n al s ,  ac c o r d i n g  to  th e  o p e r a ti n g vo l ta ge .  Wh e r e  p r a c ti ‐
c a b l e ,  th i s  d i s tan c e  s h a l l  n o t b e  l e s s  th a n  2 5  m m  ( 1  i n . )  fo r

e a c h  ki l o vo l t o f th e  c o n d u c to r-to -g r o u n d  vo l tag e  o f th e  c i r c u i t.

3 0 5 . 1 0  I n s u l ati o n  S h i e l d i n g.  M e tal l i c  an d  s e m i c o n d u c ti n g
i n s u l ati o n  s h i e l d i n g  c o m p o n e n ts  o f s h i e l d e d  c ab l e s  s h a l l  b e
re m o ve d  fo r  a  d i s tan c e  d e p e n d e n t o n  th e  c i r c u i t vo l tag e  an d
i n s u l a ti o n .  S tr e s s  r e d u c ti o n  m e a n s  s h al l  b e  p r o vi d e d  at a l l
te r m i n a ti o n s  o f fac to r y-ap p l i e d  s h i e l d i n g.

M e tal l i c  s h i e l d i n g  c o m p o n e n ts  s u c h  as  ta p e s ,  wi r e s ,  o r
b r a i d s ,  o r  c o m b i n a ti o n s  o f th e m ,  s h al l  b e  c o n n e c te d  to  an

e q u i p m e n t gr o u n d i n g  c o n d u c to r,  an  e q u i p m e n t g r o u n d i n g
b u s b a r,  o r  a g r o u n d i n g e l e c tr o d e .

3 0 5 . 1 1  M o i s tu re  o r M e c h an i c al  P ro te c ti o n  fo r M e tal - S h e ath e d
C ab l e s .  Wh e r e  c ab l e  c o n d u c to r s  e m e r ge  fr o m  a m e ta l  s h e a th
an d  wh e r e  p r o te c ti o n  ag ai n s t m o i s tu r e  o r  p h ys i c al  d a m ag e  i s
n e c e s s ar y,  th e  i n s u l ati o n  o f th e  c o n d u c to r s  s h al l  b e  p r o te c te d
b y a c ab l e  s h e ath  te r m i n a ti n g d e vi c e .

3 0 5 . 1 2  D an ge r S i gn s .  D an g e r  s i gn s  s h al l  b e  c o n s p i c u o u s l y
p o s te d  at p o i n ts  o f ac c e s s  to  c o n d u c to r s  i n  a l l  r a c e way s ys te m s
an d  c ab l e  s ys te m s .  T h e  s i gn ( s )  s h a l l  m e e t th e  r e q u i r e m e n ts  i n
1 1 0 . 2 1 ( B ) ,  s h a l l  b e  r e ad i l y vi s i b l e ,  an d  s h a l l  s tate  th e  fo l l o wi n g :

D AN GE R—H I GH  VO LTAGE —KE E P  O U T

3 0 5 . 1 5  U n d e rgro un d  I n s tal l ati o n s .

( A)  G e n e ral .  U n d e r gr o u n d  c o n d u c to r s  s h al l  b e  identifed  fo r
th e  vo l tag e  a n d  c o n d i ti o n s  u n d e r  wh i c h  th e y a r e  i n s tal l e d .

C o n d u c to r s  u s e d  fo r  d i r e c t -b u r i al  ap p l i c ati o n s  s h a l l  b e  o f a  typ e
identifed  fo r  s u c h  u s e .  U n d e r g r o u n d  c ab l e s  s h al l  b e  i n s tal l e d
i n  ac c o r d an c e  wi th  3 0 5 . 1 5 ( A) ( 1 ) ,  ( A) ( 2 ) ,  o r  ( A) ( 3 ) ,  an d  th e

i n s ta l l a ti o n  s h a l l  m e e t th e  d e p th  r e q u i r e m e n ts  o f Tab l e
3 0 5 . 1 5 ( A) .

Δ ( 1 )  S h i e l d e d  C ab l e s  an d  N o n s h i e l d e d  C ab l e s  i n  M e tal -
S h e ath e d  C ab l e  As s e m b l i e s .  U n d e r gr o u n d  c a b l e s ,  i n c l u d i n g
n o n s h i e l d e d ,  Typ e  M C  an d  m o i s tu r e -i m p e r vi o u s  m e ta l  s h e a th
c a b l e s ,  s h al l  h ave  th o s e  s h e a th s  gr o u n d e d  th r o u gh  an  e ffe c ti ve

gr o u n d i n g  p ath  m e e ti n g th e  r e q u i r e m e n ts  o f 2 5 0 . 4 ( A) ( 5 )  o r
2 5 0 . 4 ( B ) ( 4 ) .  T h e y s h al l  b e  d i r e c t b u r i e d  o r  i n s ta l l e d  i n  r ac e ‐

ways  identifed  fo r  th e  u s e .

( 2 )  I n d us tri al  E s tab l i s h m e n ts .  I n  i n d u s tr i a l  e s tab l i s h m e n ts ,
wh e r e  c o n d i ti o n s  o f m ai n te n an c e  a n d  s u p e r vi s i o n  e n s u r e  th a t

o n l y qualifed  p e r s o n s  s e r vi c e  th e  i n s tal l e d  c ab l e ,  n o n s h i e l d e d
s i n gl e -c o n d u c to r  c ab l e s  wi th  i n s u l a ti o n  typ e s  u p  to  2 0 0 0  vo l ts

th at ar e  l i s te d  fo r  d i r e c t b u r i al  s h al l  b e  p e r m i tte d  to  b e  d i r e c tl y
b u r i e d .

( 3 )  O th e r N o n s h i e l d e d  C ab l e s .  O th e r  n o n s h i e l d e d  c a b l e s  n o t
c o ve r e d  i n  3 0 5 . 1 5 ( A) ( 1 )  o r  ( A) ( 2 )  s h al l  b e  i n s ta l l e d  i n  r i g i d

m e tal  c o n d u i t,  i n te r m e d i a te  m e tal  c o n d u i t,  o r  r i g i d  n o n m e ta l ‐
l i c  c o n d u i t e n c as e d  i n  n o t l e s s  th an  7 5  m m  ( 3  i n . )  o f c o n c r e te .

( B )  We t L o c ati o n s .  T h e  i n te r i o r  o f e n c l o s u r e s  o r  r a c e ways
i n s ta l l e d  u n d e r g r o u n d  s h al l  b e  c o n s i d e r e d  to  b e  a  we t l o c ati o n .

I n s u l ate d  c o n d u c to r s  a n d  c ab l e s  i n s tal l e d  i n  th e s e  e n c l o s u r e s
o r  r ac e wa ys  i n  u n d e r gr o u n d  i n s tal l ati o n s  s h a l l  b e  l i s te d  fo r  u s e

i n  we t l o c a ti o n s  a n d  s h al l  b e  e i th e r  m o i s tu r e -i m p e r vi o u s  m e tal -
s h e a th e d  o r  o f a  typ e  l i s te d  fo r  u s e  i n  we t l o c a ti o n s .  An y

c o n n e c ti o n s  o r  s p l i c e s  i n  an  u n d e r g r o u n d  i n s tal l a ti o n  s h al l  b e
ap p r o ve d  fo r  we t l o c a ti o n s .

( C )  P ro te c ti o n  fro m  D am age .  C o n d u c to r s  e m e r gi n g fr o m  th e
g r o u n d  s h al l  b e  e n c l o s e d  i n  l i s te d  r ac e wa ys .  Ra c e ways  i n s tal l e d
o n  p o l e s  s h al l  b e  o f r i g i d  m e ta l  c o n d u i t,  i n te r m e d i ate  m e tal

c o n d u i t,  RT RC -X W,  S c h e d u l e  8 0  P VC  c o n d u i t,  o r  e q u i va l e n t,
e x te n d i n g  fr o m  th e  m i n i m u m  c o ve r  d e p th  specifed  i n  Tab l e
3 0 5 . 1 5 ( A)  to  a  p o i n t 2 . 5  m  ( 8  ft)  ab o ve  fnished  gr a d e .  C o n d u c ‐
to r s  e n te r i n g a b u i l d i n g s h a l l  b e  p r o te c te d  b y an  a p p r o ve d

e n c l o s u r e  o r  r ac e wa y fr o m  th e  m i n i m u m  c o ve r  d e p th  to  th e
p o i n t o f e n tr an c e .  Wh e r e  d i r e c t-b u r i e d  c o n d u c to r s ,  r a c e ways ,
o r  c ab l e s  ar e  s u b j e c t to  m o ve m e n t b y s e ttl e m e n t o r  fr o s t,  th e y

s h a l l  b e  i n s tal l e d  to  p r e ve n t d am ag e  to  th e  e n c l o s e d  c o n d u c ‐
to r s  o r  to  th e  e q u i p m e n t c o n n e c te d  to  th e  r ac e ways .  M e ta l l i c
e n c l o s u r e s  s h al l  b e  gr o u n d e d .

( D )  S p l i c e s .  D i r e c t b u r i al  c a b l e s  s h a l l  b e  p e r m i tte d  to  b e
s p l i c e d  o r  ta p p e d  wi th o u t th e  u s e  o f s p l i c e  b o x e s  i f th e y a r e
i n s ta l l e d  u s i n g  m a te r i al s  s u i ta b l e  fo r  th e  a p p l i c ati o n .  T h e  tap s

a n d  s p l i c e s  s h a l l  b e  wa te r ti g h t an d  p r o te c te d  fr o m  m e c h an i c al
d am a ge .  Wh e r e  c ab l e s  ar e  s h i e l d e d ,  th e  s h i e l d i n g  s h al l  b e
c o n ti n u o u s  a c r o s s  th e  s p l i c e  o r  tap .

Exception: At splices of an engineered cabling system,  metallic shields of
direct-buried single-conductor cables with maintained spacing between

phases shall be permitted to be interrupted and overlapped.  Where
shields are interrupted and overlapped,  each shield section shall be

grounded at one point.

( E )  Backfll.  Backfll  c o n tai n i n g  l ar g e  r o c ks ,  p a vi n g m ate r i al s ,
c i n d e r s ,  l a r ge  o r  s h ar p l y a n gu l a r  s u b s tan c e s ,  o r  c o r r o s i ve  m a te ‐

r i al s  s h a l l  n o t b e  p l ac e d  i n  an  e x c avati o n  wh e r e  m a te r i al s  c an
d am ag e  o r  c o n tr i b u te  to  th e  c o r r o s i o n  o f r a c e ways ,  c ab l e s ,  o r

o th e r  s u b s tr u c tu r e s  o r  wh e r e  i t m i gh t p r e ve n t ad e q u ate
c o m p a c ti o n  o f fll.

P r o te c ti o n  i n  th e  fo r m  o f g r an u l ar  o r  s e l e c te d  m ate r i al  o r
s u i tab l e  s l e e ve s  s h a l l  b e  p r o vi d e d  to  p r e ve n t p h ys i c al  d a m ag e  to

th e  r ac e wa y o r  c ab l e .

Δ ( F)  Rac e way S e al .  Wh e r e  a  r ac e wa y e n te r s  fr o m  an  u n d e r ‐
g r o u n d  s ys te m ,  th e  e n d  wi th i n  th e  b u i l d i n g  s h al l  b e  s e a l e d  wi th
a n  identifed  c o m p o u n d  to  p r e ve n t th e  e n tr a n c e  o f m o i s tu r e .
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ART I C L E  3 1 0  — C O N D U C T O RS  F O R GE N E RAL  WI RI N G 3 1 0 . 3

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 7 7

I n fo r m a ti o n a l  N o te :  P r e s e n c e  o f h a z a r d o u s  g as e s  o r  va p o r s
m i g h t a l s o  n e c e s s i ta te  s e a l i n g  o f u n d e r g r o u n d  c o n d u i ts  o r  r ac e ‐
wa ys  e n te r i n g  b u i l d i n g s .

ART I C L E  3 1 0
C o n d u c to rs  fo r G e n e ral  Wi ri n g

P ar t I . G e n e ral

Δ 3 1 0 . 1  S c o p e .  T h i s  a r ti c l e  c o ve r s  g e n e r al  r e q u i r e m e n ts  fo r
c o n d u c to r s  r a te d  u p  to  a n d  i n c l u d i n g  2 0 0 0  vo l ts  an d  th e i r  typ e

d e s i g n ati o n s ,  i n s u l a ti o n s ,  m ar ki n g s ,  m e c h an i c al  s tr e n gth s ,
a m p ac i ty r a ti n gs ,  an d  u s e s .  T h e s e  r e q u i r e m e n ts  d o  n o t a p p l y to
c o n d u c to r s  th at fo r m  a n  i n te g r al  p ar t o f e q u i p m e n t,  s u c h  a s

m o to r s ,  m o to r  c o n tr o l l e r s ,  an d  s i m i l ar  e q u i p m e n t,  o r  to
c o n d u c to r s  specifcally p r o vi d e d  fo r  e l s e wh e r e  i n  th i s  Code.

3 1 0 . 3  C o n d u c to rs .

( A)  M i n i m um  S i z e  o f C o n d u c to rs .  T h e  m i n i m u m  s i z e  o f
c o n d u c to r s  fo r  vo l ta ge  r ati n g s  u p  to  an d  i n c l u d i n g 2 0 0 0  vo l ts

s h a l l  b e  1 4  AWG c o p p e r  o r  1 2  AWG al u m i n u m  o r  c o p p e r- c l ad
al u m i n u m ,  e x c e p t as  p e r m i tte d  e l s e wh e r e  i n  th i s  Code.

Δ ( B )  C o n d u c to r M ate ri al .  C o n d u c to r s  i n  th i s  ar ti c l e  s h a l l  b e  o f
c o p p e r,  al u m i n u m ,  o r  c o p p e r-c l a d  a l u m i n u m ,  u n l e s s  o th e r wi s e

specifed.  Al u m i n u m  a n d  c o p p e r- c l ad  a l u m i n u m  s h al l  c o m p l y
wi th  th e  fo l l o wi n g :

( 1 ) S o l i d  al u m i n u m  c o n d u c to r s  8 ,  1 0 ,  an d  1 2  AWG s h al l  b e
m a d e  o f a n  AA-8 0 0 0  s e r i e s  e l e c tr i c a l  gr a d e  al u m i n u m
al l o y c o n d u c to r  m a te r i al .

( 2 ) S tr an d e d  a l u m i n u m  c o n d u c to r s  8  AWG th r o u g h  1 0 0 0
kc m i l  m ar ke d  as  Typ e  RH H ,  RH W,  X H H W,  X H H N ,
X H WN ,  T H W,  T H H W,  T H WN ,  T H H N ,  s e r vi c e - e n tr a n c e

Typ e  S E  S tyl e  U ,  a n d  S E  S tyl e  R s h a l l  b e  m a d e  o f a n
AA-8 0 0 0  s e r i e s  e l e c tr i c al  g r ad e  al u m i n u m  al l o y c o n d u c to r

m a te r i al .
( 3 ) F o r  c o p p e r-c l ad  al u m i n u m  c o n d u c to r s ,  th e  c o p p e r  s h a l l

fo r m  a  m i n i m u m  1 0  p e r c e n t o f th e  c r o s s -s e c ti o n al  ar e a  o f
a s o l i d  c o n d u c to r  o r  e ac h  s tr a n d  o f a  s tr an d e d  c o n d u c to r.
T h e  a l u m i n u m  c o r e  o f a c o p p e r-c l a d  a l u m i n u m  c o n d u c ‐
to r  s h a l l  b e  m ad e  o f an  AA- 8 0 0 0  s e r i e s  e l e c tr i c al  g r ad e

a l u m i n u m  al l o y c o n d u c to r  m a te r i al .
( 4 ) C o p p e r-c l a d  al u m i n u m  c o n d u c to r  m ate r i al  s h a l l  b e  l i s te d .

( C )  S tran d e d  C o n d u c to rs .  Wh e r e  i n s tal l e d  i n  r a c e ways ,
c o n d u c to r s  8  AWG  an d  l ar g e r  s h al l  b e  s tr an d e d ,  u n l e s s  specif‐
cally p e r m i tte d  o r  r e q u i r e d  e l s e wh e r e  i n  th i s  Code to  b e  s o l i d .

( D )  I n s u l ate d .  C o n d u c to r s  n o t specifcally p e r m i tte d  e l s e ‐
wh e r e  i n  th i s  Code to  b e  c o ve r e d  o r  b ar e  s h al l  b e  i n s u l ate d .

I n fo r m ati o n a l  N o te :  S e e  2 5 0 . 1 8 4  fo r  i n s u l a ti o n  o f n e u tr a l
c o n d u c to r s  o f a  s o l i d l y g r o u n d e d  h i g h -vo l ta g e  s ys te m .

Δ Tab l e  3 0 5 . 1 5 ( A)  M i n i m u m  C o ve r Re q u i re m e n ts

 G e n e ral  C o n di ti o n s  ( n o t o th e r wi s e  specifed) S p e c i al  C o n d i ti o n s  ( us e  i f ap p l i c ab l e )

 C o l u m n  1 C o l um n  2 C o l um n  3 C o l u m n  4 C o l u m n  5 C o l u m n  6

 

D i re c t- B uri e d

C ab l e s 1

E l e c tri c al  M e tal l i c
Tu b i n g,  RT RC ,

P VC ,  an d  H D P E

C o n d ui t2

Ri gi d  M e tal
C o n du i t an d

I n te r m e d i ate
M e tal  C o n du i t

Rac e ways  U n d e r
B ui l d i n gs  o r E x te ri o r

C o n c re te  S l ab s ,
1 0 0  m m  ( 4  i n . )

M i n i m um  T h i c kn e s s 3

C ab l e s  i n  Ai rp o r t
Run ways  o r

Adj ac e n t Are as
Wh e re  Tre s p as s  I s

P ro h i b i te d

Are as  S u b j e c t to
Ve h i c ul ar Traffc,  S u c h

as  T h o ro u gh fare s  an d
C o m m e rc i al  P arki n g

Are as

C i rc u i t Vo l tage m m i n . m m i n . m m i n . m m i n . m m i n . m m i n .

O ve r  1 0 0 0  V a c ,  
1 5 0 0  V d c ,  
th r o u g h  2 2  kV 7 5 0 3 0 4 5 0 1 8 1 5 0 6 1 0 0 4 4 5 0 1 8 6 0 0 2 4

O ve r  2 2  k V 
th r o u g h  4 0  kV 9 0 0 3 6 6 0 0 2 4 1 5 0 6 1 0 0 4 4 5 0 1 8 6 0 0 2 4

O ve r  4 0  k V 1 0 0 0 4 2 7 5 0 3 0 1 5 0 6 1 0 0 4 4 5 0 1 8 6 0 0 2 4

N o te s :
1 .  C o ve r  s h a l l  b e  defned  a s  th e  s h o r te s t d i s ta n c e  i n  m i l l i m e te r s  ( i n c h e s )  m e a s u r e d  b e twe e n  a p o i n t o n  th e  to p  s u r fa c e  o f a n y d i r e c t-b u r i e d  c o n d u c to r,

c a b l e ,  c o n d u i t,  o r  o th e r  r a c e wa y a n d  th e  to p  s u r fa c e  o f fnished  g r a d e ,  c o n c r e te ,  o r  s i m i l a r  c o ve r.
2 .  L e s s e r  d e p th s  s h a l l  b e  p e r m i tte d  wh e r e  c a b l e s  an d  c o n d u c to r s  r i s e  fo r  te r m i n a ti o n s  o r  s p l i c e s  o r  wh e r e  a c c e s s  i s  o th e r wi s e  r e q u i r e d .
3 .  Wh e r e  s o l i d  r o c k p r e ve n ts  c o m p l i a n c e  wi th  th e  c o ve r  d e p th s  specifed  i n  th i s  ta b l e ,  th e  wi r i n g  s h al l  b e  i n s ta l l e d  i n  a m e ta l  o r  n o n m e tal l i c  r a c e wa y
p e r m i tte d  fo r  d i r e c t b u r i a l .  T h e  r a c e wa ys  s h al l  b e  c o ve r e d  b y a  m i n i m u m  o f 5 0  m m  ( 2  i n . )  o f c o n c r e te  e x te n d i n g  d o wn  to  r o c k.
4 .  I n  i n d u s tr i a l  e s ta b l i s h m e n ts ,  wh e r e  c o n d i ti o n s  o f m a i n te n a n c e  an d  s u p e r vi s i o n  e n s u r e  th a t qualifed  p e r s o n s  wi l l  s e r vi c e  th e  i n s ta l l a ti o n ,  th e
m i n i m u m  c o ve r  r e q u i r e m e n ts  fo r  o th e r  th a n  r i g i d  m e ta l  c o n d u i t an d  i n te r m e d i a te  m e ta l  c o n d u i t s h a l l  b e  p e r m i tte d  to  b e  r e d u c e d  1 5 0  m m  ( 6  i n . )  fo r

e a c h  5 0  m m  ( 2  i n . )  o f c o n c r e te  o r  e q u i va l e n t p l ac e d  e n ti r e l y wi th i n  th e  tr e n c h  o ve r  th e  u n d e r g r o u n d  i n s ta l l ati o n .
1 U n d e r g r o u n d  d i r e c t-b u r i e d  c a b l e s  th a t a r e  n o t e n c a s e d  o r  p r o te c te d  b y c o n c r e te  an d  a r e  b u r i e d  7 5 0  m m  ( 3 0  i n . )  o r  m o r e  b e l o w g r a d e  s h al l  h ave

th e i r  l o c a ti o n  identifed  b y a  wa r n i n g  r i b b o n  th a t i s  p l a c e d  i n  th e  tr e n c h  at l e a s t 3 0 0  m m  ( 1 2  i n . )  a b o ve  th e  c a b l e s .
2 L i s te d  b y a  qualifed  te s ti n g  a g e n c y a s  s u i ta b l e  fo r  d i r e c t b u r i al  wi th o u t e n c a s e m e n t.  Al l  o th e r  n o n m e ta l l i c  s ys te m s  s h a l l  r e q u i r e  5 0  m m  ( 2  i n . )  o f

c o n c r e te  o r  e q u i va l e n t a b o ve  c o n d u i t i n  a d d i ti o n  to  th e  tab l e  d e p th .
3 T h e  s l a b  s h a l l  e x te n d  a m i n i m u m  o f 1 5 0  m m  ( 6  i n . )  b e yo n d  th e  u n d e r g r o u n d  i n s tal l a ti o n ,  an d  a  war n i n g  r i b b o n  o r  o th e r  e ffe c ti ve  m e a n s  s u i tab l e  fo r

th e  c o n d i ti o n s  s h al l  b e  p l a c e d  a b o ve  th e  u n d e r g r o u n d  i n s ta l l a ti o n .
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ART I C L E  3 1 0  — C O N D U C T O RS  F O R GE N E RAL  WI RI N G3 1 0 . 4

7 0 –1 7 8 S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  a n d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m a te r i a l .

P ar t I I . C o n s tr uc ti o n  Specifcations

3 1 0 . 4  C o n d u c to r C o n s tr u c ti o n s  an d  Ap p l i c ati o n s .  I n s u l a te d
c o n d u c to r s  s h al l  c o m p l y wi th  Ta b l e  3 1 0 . 4 ( 1 )  a n d  Tab l e
3 1 0 . 4 ( 2 ) .

I n fo r m a ti o n a l  N o te :  T h e r m o p l a s ti c  i n s u l ati o n  m a y s ti ffe n  a t
te m p e r a tu r e s  l o we r  th a n  − 1 0 ° C  ( + 1 4 ° F ) .  T h e r m o p l a s ti c  i n s u l a ‐

ti o n  m ay a l s o  b e  d e fo r m e d  at n o r m al  te m p e r a tu r e s  wh e r e
s u b j e c te d  to  p r e s s u r e ,  s u c h  a s  a t p o i n ts  o f s u p p o r t.

3 1 0 . 6  C o n d u c to r Identifcation.

( A)  G ro u n d e d  C o n d u c to rs .  I n s u l a te d  o r  c o ve r e d  g r o u n d e d
c o n d u c to r s  s h a l l  b e  identifed  i n  a c c o r d a n c e  wi th  2 0 0 . 6 .

( B )  E q u i p m e n t G ro u n d i n g C o n d uc to rs .  E q u i p m e n t g r o u n d ‐
i n g  c o n d u c to r s  s h a l l  b e  identifed  i n  a c c o r d a n c e  wi th  2 5 0 . 1 1 9 .

Δ ( C )  U n gro un d e d  C o n d uc to rs .  C o n d u c to r s  th a t ar e  i n te n d e d
fo r  u s e  a s  u n g r o u n d e d  c o n d u c to r s ,  wh e th e r  u s e d  as  a  s i n gl e
c o n d u c to r  o r  i n  m u l ti c o n d u c to r  c ab l e s ,  s h al l  b e  fnished  to  b e
c l e ar l y d i s ti n gu i s h ab l e  fr o m  g r o u n d e d  c o n d u c to r s  an d  e q u i p ‐
m e n t gr o u n d i n g  c o n d u c to r s .  D i s ti n gu i s h i n g  m a r ki n gs  s h a l l  n o t
confict i n  an y m a n n e r  wi th  th e  s u r fac e  m a r ki n gs  r e q u i r e d  b y
3 1 0 . 8 ( B ) ( 1 ) .  B r an c h -c i r c u i t u n g r o u n d e d  c o n d u c to r s  s h a l l  b e
identifed  i n  ac c o r d an c e  wi th  2 1 0 . 5 ( C ) .  F e e d e r s  s h al l  b e  i d e n ti ‐
fed  i n  ac c o r d an c e  wi th  2 1 5 . 1 2 ( C )

Exception: Conductor identifcation shall be permitted in accordance
with 200. 7.

3 1 0 . 8  M ark i n g.

( A)  Re q u i re d  I n fo r m ati o n .  Al l  c o n d u c to r s  an d  c ab l e s  s h a l l  b e
m a r ke d  to  i n d i c ate  th e  fo l l o wi n g  i n fo r m ati o n ,  u s i n g th e  a p p l i ‐
c a b l e  m e th o d  d e s c r i b e d  i n  3 1 0 . 8 ( B ) :

( 1 ) T h e  m ax i m u m  r ate d  vo l tag e .
( 2 ) T h e  p r o p e r  typ e  l e tte r  o r  l e tte r s  fo r  th e  typ e  o f wi r e  o r

c a b l e  as  specifed  e l s e wh e r e  i n  th i s  Code.
( 3 ) T h e  m an u fa c tu r e r ’ s  n am e ,  tr ad e m a r k,  o r  o th e r  d i s ti n c ti ve

m a r ki n g b y wh i c h  th e  o r g an i z a ti o n  r e s p o n s i b l e  fo r  th e
p r o d u c t c an  b e  r e a d i l y identifed.

( 4 ) T h e  AWG  s i z e  o r  c i r c u l a r  m i l  ar e a .

I n fo r m a ti o n a l  N o te :  S e e  C h a p te r  9 ,  Ta b l e  8 ,  C o n d u c to r  P r o p e r ‐
ti e s ,  fo r  c o n d u c to r  a r e a  e x p r e s s e d  i n  S I  u n i ts  fo r  c o n d u c to r  s i z e s
specifed  i n  AWG o r  c i r c u l ar  m i l  a r e a.

( 5 ) C ab l e  a s s e m b l i e s  wh e r e  th e  n e u tr a l  c o n d u c to r  i s  s m a l l e r
th a n  th e  u n g r o u n d e d  c o n d u c to r s  s h al l  b e  s o  m a r ke d .

( B )  M e th o d  o f M ark i n g.

( 1 )  S u r fac e  M ark i n g.  T h e  fo l l o wi n g c o n d u c to r s  an d  c a b l e s
s h a l l  b e  d u r ab l y m a r ke d  o n  th e  s u r fac e :

( 1 ) S i n g l e - c o n d u c to r  a n d  m u l ti c o n d u c to r  th e r m o s e t an d
th e r m o p l as ti c -i n s u l ate d  wi r e  a n d  c ab l e

( 2 ) N o n m e tal l i c -s h e ath e d  c ab l e
( 3 ) S e r vi c e - e n tr a n c e  c ab l e
( 4 ) U n d e r g r o u n d  fe e d e r  a n d  b r an c h -c i r c u i t c ab l e
( 5 ) Tr a y c ab l e
( 6 ) I r r i ga ti o n  c a b l e
( 7 ) P o we r-l i m i te d  tr a y c ab l e
( 8 ) I n s tr u m e n tati o n  tr a y c ab l e

T h e  AWG s i z e  o r  c i r c u l a r  m i l  ar e a s h a l l  b e  r e p e a te d  at i n te r ‐
val s  n o t e x c e e d i n g  6 1 0  m m  ( 2 4  i n . ) .  Al l  o th e r  m ar ki n g s  s h al l  b e

r e p e ate d  a t i n te r val s  n o t e x c e e d i n g 1 . 0  m  ( 4 0  i n . ) .

Δ ( 2 )  M arke r Tap e .  M e ta l -c o ve r e d  m u l ti c o n d u c to r  c ab l e s  s h a l l
e m p l o y a  m a r ke r  tap e  l o c ate d  wi th i n  th e  c ab l e  a n d  r u n n i n g fo r

i ts  c o m p l e te  l e n g th .

Exception No.  1 : Type MI cable shall not require a marker tape.

Exception No.  2: Type AC cable shall not require a marker tape.

Exception No.  3: The information required in 31 0. 8(A) shall be permit‐
ted to be durably marked on the outer nonmetallic covering of Type MC,

Type ITC,  or Type PLTC cables at intervals not exceeding 1 . 0 m
(40 in. ).

Exception No.  4: The information required in 31 0. 8(A) shall be permit‐
ted to be durably marked on a nonmetallic covering under the metallic
sheath of Type ITC or Type PLTC cable at intervals not exceeding

1 . 0 m (40 in. ).

I n fo r m ati o n a l  N o te :  I n c l u d e d  i n  th e  g r o u p  o f m e ta l -c o ve r e d
c a b l e s  ar e  Typ e  AC  c a b l e ,  Typ e  M C  c ab l e ,  a n d  l e a d -s h e a th e d
c a b l e .

( 3 )  Tag M arki n g.  T h e  fo l l o wi n g c o n d u c to r s  a n d  c ab l e s  s h al l  b e
m a r ke d  b y m e an s  o f a  p r i n te d  tag  a ttac h e d  to  th e  c o i l ,  r e e l ,  o r
c a r to n :

( 1 ) Typ e  M I  c a b l e
( 2 ) S wi tc h b o ar d  wi r e s
( 3 ) M e ta l -c o ve r e d ,  s i n gl e -c o n d u c to r  c a b l e s
( 4 ) Typ e  AC  c ab l e

( 4 )  O p ti o n al  M ark i n g o f Wi re  S i z e .  T h e  i n fo r m ati o n  r e q u i r e d
i n  3 1 0 . 8 ( A) ( 4 )  s h al l  b e  p e r m i tte d  to  b e  m ar ke d  o n  th e  s u r fa c e
o f th e  i n d i vi d u al  i n s u l a te d  c o n d u c to r s  fo r  th e  fo l l o wi n g  m u l ti ‐
c o n d u c to r  c ab l e s :

( 1 ) Typ e  M C  c ab l e
( 2 ) Tr ay c ab l e
( 3 ) I r r i ga ti o n  c ab l e
( 4 ) P o we r- l i m i te d  tr ay c ab l e
( 5 ) P o we r- l i m i te d  fre  a l ar m  c ab l e
( 6 ) I n s tr u m e n ta ti o n  tr ay c ab l e

( C )  Suffxes  to  D e s i gn ate  N um b e r o f C o n d u c to rs .  A typ e
l e tte r  o r  l e tte r s  u s e d  a l o n e  s h al l  i n d i c a te  a s i n gl e  i n s u l ate d
c o n d u c to r.  T h e  l e tte r  suffxes  s h a l l  b e  i n d i c ate d  a s  fo l l o ws :

( 1 ) D  — F o r  two  i n s u l ate d  c o n d u c to r s  l ai d  p a r al l e l  wi th i n  a n
o u te r  n o n m e ta l l i c  c o ve r i n g

( 2 ) M  — F o r  a n  a s s e m b l y o f two  o r  m o r e  i n s u l a te d  c o n d u c ‐
to r s  twi s te d  s p i r al l y wi th i n  an  o u te r  n o n m e tal l i c  c o ve r i n g

( D )  O p ti o n al  M ark i n gs .  Al l  c o n d u c to r s  an d  c ab l e s  c o n ta i n e d
i n  C h a p te r  3  s h al l  b e  p e r m i tte d  to  b e  s u r fac e  m ar ke d  to  i n d i ‐
c a te  s p e c i al  c h a r ac te r i s ti c s  o f th e  c ab l e  m a te r i al s .  T h e s e  m a r k‐
i n gs  i n c l u d e ,  b u t ar e  n o t l i m i te d  to ,  m ar ki n g s  fo r  l i m i te d
s m o ke ,  s u n l i g h t r e s i s tan t,  a n d  s o  fo r th .
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ART I C L E  3 1 0  — C O N D U C T O RS  F O R GE N E RAL  WI RI N G 3 1 0 . 8

S h a d e d  te x t =  Re vi s i o n s .  Δ  =  Te x t d e l e ti o n s  an d  fgure/table  r e vi s i o n s .  •  =  S e c ti o n  d e l e ti o n s .  N  =  N e w m ate r i a l . 7 0 –1 7 9

Δ Tab l e  3 1 0 . 4 ( 1 )  C o n d u c to r Ap p l i c ati o n s  an d  I n s ul ati o n s  Rate d  6 0 0  Vo l ts

Trad e  N am e
Typ e

Le tte r

M axi m um
O p e rati n g

Te m p e rature
Ap p l i c ati o n

P ro vi s i o n s I n s u l ati o n

T h i c kn e s s  o f I n s u l ati o n  

AWG  o r
kc m i l m m m i l s O u te r C o ve ri n g1

F l u o r i n ate d  e th yl e n e  
p r o p yl e n e

F E P  o r  
F E P B

9 0 ° C D r y an d  d am p  
l o c ati o n s

F l u o r i n ate d  
e th yl e n e  
p r o p yl e n e

1 4 –1 0 0 . 5 1 2 0 N o n e
( 1 9 4 ° F ) 8 –2 0 . 7 6 3 0

2 0 0 ° C  
( 3 9 2 ° F )

D r y l o c ati o n s  — 
s p e c i al  ap p l i c ati o n s 2

F l u o r i n ate d  
e th yl e n e  
p r o p yl e n e

1 4 –8 0 . 3 6 1 4 Gl as s  b r ai d

6 –2 0 . 3 6 1 4 Gl as s  o r  o th e r  s u i tab l e  
b r ai d  m ate r i a l

M i n e r al  i n s u l ati o n  
( m e tal  s h e a th e d )

M I 9 0 ° C D r y an d  we t l o c ati o n s M a gn e s i u m  o x i d e 1 8 –1 6 3 0 . 5 8 2 3 C o p p e r  o r  al l o y s te e l
( 1 9 4 ° F ) 1 6 –1 0 0 . 9 1 3 6

2 5 0 ° C F o r  s p e c i al  
a p p l i c ati o n s 2

9 –4 1 . 2 7 5 0
( 4 8 2 ° F ) 3 –5 0 0 1 . 4 0 5 5

M o i s tu r e -,  h e at- ,  a n d  o i l -
r e s i s tan t 
th e r m o p l a s ti c

M T W 6 0 ° C M ac h i n e  to o l  wi r i n g  
i n  we t l o c ati o n s

F l am e -r e tar d a n t,  
m o i s tu r e -,  h e at- ,  
an d  o i l -r e s i s tan t 
th e r m o p l as ti c

 ( A) ( B ) ( A) ( B ) ( A)  N o n e
( 1 4 0 ° F ) ( B )  N yl o n  j ac ke t o r  

e q u i val e n t 9 0 ° C M ac h i n e  to o l  wi r i n g  
i n  d r y l o c ati o n s .

2 2 –1 2 0 . 7 6 0 . 3 8 3 0 1 5
( 1 9 4 ° F ) 1 0 0 . 7 6 0 . 5 1 3 0 2 0

8 1 . 1 4 0 . 7 6 4 5 3 0
I n fo r m a ti o n al  N o te :  

S e e  N F PA 7 9 - 2 0 2 1 ,  
Electrical Standard 

for Industrial 
Machinery.

6 1 . 5 2 0 . 7 6 6 0 3 0
4 –2 1 . 5 2 1 . 0 2 6 0 4 0

1 –4 / 0 2 . 0 3 1 . 2 7 8 0 5 0
2 1 3 –5 0 0 2 . 4 1 1 . 5 2 9 5 6 0

5 0 1 –1 0 0 0 2 . 7 9 1 . 7 8 1 1 0 7 0

P ap e r 8 5 ° C F o r  u n d e r g r o u n d  
s e r vi c e  c o n d u c to r s ,  
o r  b y s p e c i al  
p e r m i s s i o n

P a p e r L e ad  s h e a th
( 1 8 5 ° F )

Perfuoro-alkoxy P FA 9 0 ° C D r y an d  d am p  
l o c a ti o n s

Perfuoro-alkoxy 1 4 –1 0 0 . 5 1 2 0 N o n e
( 1 9 4 ° F ) 8 –2 0 . 7 6 3 0

2 0 0 ° C D r y l o c ati o n s  — 
s p e c i al  a p p l i c ati o n s 2

1 –4 / 0 1 . 1 4 4 5
( 3 9 2 ° F )

Perfuoro-alkoxy P FAH 2 5 0 ° C D r y l o c ati o n s  o n l y.  
O n l y fo r  l e a d s  
wi th i n  ap p ar a tu s  o r  
wi th i n  r ac e ways  
c o n n e c te d  to  
a p p ar atu s  ( n i c ke l  
o r  n i c ke l -c o ate d  
c o p p e r  o n l y)

Perfuoro-alkoxy 1 4 –1 0 0 . 5 1 2 0 N o n e
( 4 8 2 ° F ) 8 –2 0 . 7 6 3 0

1 –4 / 0 1 . 1 4 4 5

T h e r m o s e t RH H 9 0 ° C D r y an d  d am p  
l o c a ti o n s

1 4 -1 0 1 . 1 4 4 5 M o i s tu r e -r e s i s tan t,  fame-
retardant,  n o n m e tal l i c  
c o ve r i n g 1

( 1 9 4 ° F ) 8 –2 1 . 5 2 6 0
1 –4 / 0 2 . 0 3 8 0

2 1 3 –5 0 0 2 . 4 1 9 5
5 0 1 –1 0 0 0 2 . 7 9 1 1 0

1 0 0 1 –2 0 0 0 3 . 1 8 1 2 5

M o i s tu r e -r e s i s tan t 
th e r m o s e t

RH W 7 5 ° C D r y an d  we t l o c ati o n s F l am e -r e tar d a n t,  
m o i s tu r e -
r e s i s tan t 
th e r m o s e t

1 4 –1 0 1 . 1 4 4 5 M o i s tu r e -r e s i s tan t,  fame-
retardant,  n o n m e tal l i c  
c o ve r i n g

( 1 6 7 ° F ) 8 –2 1 . 5 2 6 0
1 –4 / 0 2 . 0 3 8 0

RH W- 2 9 0 ° C 2 1 3 –5 0 0 2 . 4 1 9 5
( 1 9 4 ° F ) 5 0 1 –1 0 0 0 2 . 7 9 1 1 0

1 0 0 1 –2 0 0 0 3 . 1 8 1 2 5

S i l i c o n e S A 9 0 ° C D r y an d  d am p  
l o c a ti o n s

S i l i c o n e  r u b b e r 1 4 –1 0 1 . 1 4 4 5 Gl as s  o r  o th e r  s u i tab l e  
b r ai d  m ate r i a l( 1 9 4 ° F ) 8 –2 1 . 5 2 6 0

1 –4 / 0 2 . 0 3 8 0
2 0 0 ° C F o r  s p e c i al  

a p p l i c ati o n 2
2 1 3 –5 0 0 2 . 4 1 9 5

( 3 9 2 ° F ) 5 0 1 –1 0 0 0 2 . 7 9 1 1 0
1 0 0 1 –2 0 0 0 3 . 1 8 1 2 5

(continues)

NFPANORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 N
FPA 70

-20
23

https://nfpanorm.com/api/?name=70&ver=2023

