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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 .

RE M I N D E R:  U P D AT I 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 ac ti c e s ,  an d  g u i d e s  ( “ N F PA S tan d ar d s ” )  s h o u l d  b e
a war e  th at 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 an c e  o f a n e w e d i ti o n ,  m ay b e
a m 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.  I t i s
i n te n d e d  th at th r o u g h  r e g u l ar  r e vi s i o n s  an d  am e n d m e n ts ,  p ar ti 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 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  as  th e s e  d e ve l o p  o ve r  ti m e  an d  th at 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 ,  an 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 g e r  r e p r e s e n ts  th e  c u r r e n t
N F PA S tan d ar d  o n  th e  s u b j e c t m atte 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 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]  to  take  ad van tag e  o f c u r r e n t
e x p e r i e n c e  an d  u n d e r s tan d i n g .  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,  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 ata th e n  i n  e ffe c t.

To  d e te r m i n e  wh e th e r  an  N F PA S tan d ar d  h as  b e e n  am e n d e d  th r o u g h  th e  i s s u an c e  o f T I As  o r
c o rr 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  at www. n fp a. o r g .
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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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1 1 0 - 1

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 a ti o n  a r e  r e g i s te r e d  tr ad e m a r ks  o f th e  N a ti 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 a s s a c h u s e tts  0 2 1 6 9 .

C o p yr i gh t ©  2 0 2 1  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®  1 1 0

S tan d ard fo r

E m e rge n c y an d  S tan d b y P o we r S ys te m s

2 0 2 2  E d i ti o n

T h i s  e d i ti o n  o f N F PA 1 1 0 ,  Standard for Emergency and Standby Power Systems,  was  p r e p ar e d  b y th e
Te c h n i c a l  C o m m i tte e  o n  E m e r g e n c y P o we r  S u p p l i e s  a n d  r e l e a s e d  b y th e  C o r r e l ati n g  C o m m i tte e  o n
N a ti o n a l  E l e c tr i c al  C o d e ® .  I t wa s  i s s u e d  b y th e  S tan d ar d s  C o u n c i l  o n  M ar c h  1 8 ,  2 0 2 1 ,  wi th  an
e ffe c ti ve  d a te  o f Ap r i l  8 ,  2 0 2 1 ,  a n d  s u p e r s e d e s  a l l  p r e vi o u s  e d i ti o n s .

T h i s  e d i ti o n  o f N F PA 1 1 0  wa s  a p p r o ve d  a s  a n  Am e r i c a n  N a ti o n a l  S ta n d ar d  o n  Ap r i l  8 ,  2 0 2 1 .

O ri gi n  an d  D e ve l o p m e n t o f N FPA 1 1 0

T h e  Te c h n i c al  C o m m i tte e  o n  E m e r ge n c y P o we r  S u p p l i e s  wa s  o r g an i z e d  i n  1 9 7 6  b y N F PA i n
r e c o g n i ti o n  o f th e  d e m a n d  fo r  vi a b l e  gu i d e l i n e s  fo r  th e  a s s e m b l y,  i n s ta l l a ti o n ,  a n d  p e r fo r m an c e  o f
e l e c tr i c a l  p o we r  s ys te m s  u s e d  to  s u p p l y c r i ti c al  a n d  e s s e n ti al  n e e d s  d u r i n g  o u tag e s  o f th e  p r i m a r y
p o we r  s o u r c e .  T h e  i n te n t wa s  to  e s tab l i s h  th e  e q u i p m e n t r e q u i r e m e n ts  n e c e s s ar y to  ac h i e ve  an  o n -
s i te  au x i l i ar y e l e c tr i c al  p o we r  s o u r c e  s u i tab l e  to  th e  n e e d s  o f th e  a p p l i c ab l e  r e q u i r e m e n ts  an d  u s e r
c r i te r i a.

I n  1 9 7 9 ,  th e  c o m m i tte e ’ s  r e p o r t p r o p o s i n g  a d o p ti o n  o f N F PA 1 1 0  was  p u b l i s h e d  b u t wi th d r a wn
b e c au s e  o f i s s u e s  i n vo l vi n g th e  s c o p e  o f th e  c o m m i tte e .  I n  1 9 8 1 ,  a r e vi s e d  r e p o r t was  r e tu r n e d  to  th e
c o m m i tte e  to  r e s o l ve  d i ffe r e n c e s  wi th  o th e r  N F PA d o c u m e n ts .  At th e  1 9 8 2  N F PA F al l  M e e ti n g ,  th e
c o m m i tte e ’ s  r e p o r t wa s  a d o p te d  a s  a  te n tati ve  s tan d ar d  ( N F PA 1 1 0 T-1 9 8 3 )  to  e x p o s e  th e  d o c u m e n t
to  p u b l i c  r e vi e w.

N F PA 1 1 0  was  fo r m a l l y ad o p te d  as  a s ta n d ar d  at th e  1 9 8 4  N F PA F al l  M e e ti n g  a n d  d e s i gn a te d  a s
th e  1 9 8 5  e d i ti o n ,  wh i c h  clarifed  s c o p e  s tate m e n ts ,  p r o to typ e  te s ti n g,  b atte r y a n d  b yp as s -i s o l a ti o n
s wi tc h  r e q u i r e m e n ts ,  a n d  r e vi s e d  m ai n te n a n c e  r e q u i r e m e n ts .

T h e  1 9 8 8  e d i ti o n  i n c l u d e d  s e ve r al  n e w defnitions  an d  fu r th e r  clarifed  tr a n s fe r  s wi tc h  an d
i n s ta l l a ti o n  te s ti n g r e q u i r e m e n ts .

T h e  1 9 9 3  e d i ti o n  refected  th e  a d o p ti o n  o f N F PA 1 1 1 ,  Standard on Stored Electrical Energy Emergency
and Standby Power Systems,  a  b a s i c  r e q u i r e m e n t fo r  o n e -s te p  l o a d i n g  fo r  al l  p r i m e  m o ve r s ,  an  u p d a te
o n  b atte r y te c h n o l o gy,  r e s tr i c ti o n s  o n  u n n e c e s s ar y tr an s fe r r i n g  o f l o ad s ,  an d  th e  n e e d  fo r  b a tte r y
m a i n te n an c e .

T h e  1 9 9 6  e d i ti o n  ad d e d  r e vi s e d  m o n th l y l o a d  te s ti n g  r e q u i r e m e n ts  fo r  ge n e r a to r  s e ts ,
c o n s i d e r ati o n  fo r  p o te n ti al  we t s ta c ki n g ,  va r i o u s  typ e s  o f fu e l  tan ks  an d  s p i l l ag e  c o n s i d e r ati o n s ,
r e s tr i c ti o n s  o n  th e  typ e s  o f p e r m i tte d  b atte r i e s ,  an d  wo r ki n g s p a c e  r e q u i r e m e n ts .  I t al s o  clarifed  th e
m i n i m u m  n u m b e r  o f c r an ks  th at an  e n gi n e  m u s t b e  c a p a b l e  o f c o m p l e ti n g ,  c o o l i n g  s ys te m
r e q u i r e m e n ts ,  an d  ti m i n g d e vi c e s  i n  h e al th  c ar e  fac i l i ti e s  fo r  te s ti n g  a g e n e r ato r.

T h e  1 9 9 9  e d i ti o n  d e l e te d  th e  te s ti n g  o f ge n e r a to r  s e ts  at 5 0  p e r c e n t o f th e  e m e r ge n c y p o we r
s u p p l y s ys te m  l o ad  b e c au s e  th e  r e l e van t m e a s u r e  i s  th e  n a m e p l a te  r ati n g .  T h e  e x c e p ti o n  fo r  we t
s tac ki n g  was  al s o  d e l e te d .  E x h a u s t te m p e r a tu r e  m o n i to r i n g  was  ad d e d  b e c au s e  i t i s  an  a c c e p ta b l e
p e r fo r m a n c e  m e a s u r e  o f p r o p e r  e m e r g e n c y p o we r  s u p p l y l o ad i n g .

T h e  2 0 0 2  e d i ti o n  was  re s tr u c tu r e d  to  c o m p l y wi th  th e  Manual of Style for NFPA Technical Committee
Documents.  I n tr o d u c to r y m a te r i al  i n  C h ap te r  1  was  fo r m atte d  fo r  c o n s i s te n c y a m o n g  al l  N F PA
d o c u m e n ts .  Re fe r e n c e d  p u b l i c a ti o n s  we r e  r e l o c ate d  fr o m  th e  l as t c h a p te r  to  C h a p te r  2 ,  r e s u l ti n g  i n
th e  r e n u m b e r i n g  o f c h ap te r s .  Defnitions  i n  C h ap te r  3  we r e  m a d e  c o n s i s te n t wi th  defnitions  i n
o th e r  N F PA d o c u m e n ts ,  s ys te m ati c a l l y al i g n e d ,  an d  i n d i vi d u a l l y n u m b e r e d .  P a r ag r ap h s  we r e  r e vi s e d
to  p r o vi d e  o n e  m a n d a to r y r e q u i r e m e n t p e r  s e c ti o n ,  s u b s e c ti o n ,  o r  p ar a gr a p h .  I n fo r m ati o n  th a t
a c c o m p a n i e d  m a n y o f th e  r e q u i r e m e n ts  wa s  m o ve d  to  An n e x  A,  E x p l an ato r y M a te r i al .  M a n y
e x c e p ti o n s  we r e  d e l e te d  o r  r e p h r a s e d  i n to  m an d ato r y te x t.
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E M E RGE N C Y AN D  S TAN D B Y P O WE R S YS T E M S110-2

2 0 2 2  E d i t i o n

C h an g e s  i n  th e  2 0 0 2  e d i ti o n  i n c l u d e d  defnitive  a n d  b r o ad - b a s e d  r e q u i r e m e n ts  r e g ar d i n g  e l e c tr i c al  i n s tal l a ti o n s  i n
a c c o r d an c e  wi th  NFPA 70®,  National Electrical Code®;  a d d i ti o n al  E P S  c o n tr o l s  an d  s a fe g u a r d s ,  s u c h  a s  a l e r ti n g  s taff o f i m p e n d i n g
fa i l u r e  o f th e  E P S  to  s ta r t;  ac c e s s  a n d  wo r ki n g s p a c e  a r o u n d  th e  ge n e r a to r  s e t;  ve n ti l ati o n ;  e n e r gy c o n ve r te r s ;  an d  E P S S  te s ti n g
r e q u i r e m e n ts .

T h e  2 0 0 5  e d i ti o n  r e vi s e d  c l e ar a n c e  d i s ta n c e s  b e twe e n  tr a n s fe r  s wi tc h e s  a n d  s e r vi c e  e q u i p m e n t,  r e vi s e d  th e  defnitions  fo r
b o th  l e ad -ac i d  (fooded)  an d  val ve - r e gu l a te d  l e ad -ac i d  ( VRL A)  b atte r i e s ,  a n d  c h an g e d  th e  te s ti n g a n d  m a i n te n an c e  s e c ti o n  to
i n c l u d e  te s ti n g  fo r  s p ar k-i gn i te d  e n g i n e s  th at p ar a l l e l s  th o s e  fo r  d i e s e l .  C h an g e s  a l s o  i n c l u d e d  n e w an n e x  m a te r i al  fo r  d i e s e l
fu e l  te s ti n g  a n d  m ai n te n a n c e  p r o c e d u r e s ,  a s  we l l  as  tr an s fe r  s wi tc h e s .

Signifcant r e vi s i o n s  to  th e  2 0 1 0  e d i ti o n  i n c l u d e d  th e  fo l l o wi n g :

( 1 ) Clarifed  th at th e  r e q u i r e m e n ts  to  s ys te m s  c l a s s e d  as  o p ti o n al  s tan d b y i s  n o t m a n d a to r y
( 2 ) Clarifed  th at th e  o p e r a ti o n  te s ti n g a n d  r o u ti n e  m ai n te n an c e  r e q u i r e m e n ts  o f C h a p te r  8  c o ve r  b o th  n e w an d  e x i s ti n g

E P S S s
( 3 ) Al i g n e d  th e  defnitions  o f tr a n s fe r  s wi tc h  typ e s  wi th  N F PA 1 1 1  an d  r e l e va n t p r o d u c t s tan d ar d s
( 4 ) Re vi s e d  th e  C h ap te r  7  r e q u i r e m e n ts  fo r  ac c e p tan c e  te s ti n g a n d  d i ffe r e n ti ate d  wh a t i s  r e q u i r e d  fo r  n e w a n d

u n o c c u p i e d  b u i l d i n gs  an d  fac i l i ti e s  fr o m  wh a t i s  r e q u i r e d  fo r  e x i s ti n g o c c u p i e d  b u i l d i n gs  an d  fac i l i ti e s
( 5 ) Re vi s e d  th e  C h ap te r  8  r e q u i r e m e n ts  fo r  o p e r ati o n al  te s t d u r a ti o n s ,  l o ad i n g  c o n d i ti o n s ,  an d  m e th o d  o f te s t i n i ti ati o n

fo r  th e  e m e r ge n c y p o we r  s u p p l y

A n o te wo r th y c h a n ge  fo r  th e  2 0 1 3  e d i ti o n  wa s  th e  d e l e ti o n  o f th e  m an d a to r y 9 6 - h o u r  fu e l  s u p p l y r e q u i r e m e n t ( 5 . 1 . 2 )  fo r
s e i s m i c  c a te g o r i e s .  T h e  n e e d  fo r  c o n ti n u e d  o p e r ati o n  an d  th e  m i n i m u m  o p e r a ti o n a l  ti m e  wi th o u t r e fu e l i n g  i s  a d e s i g n
c o n s i d e r ati o n  o r  i s  d i r e c te d  b y an o th e r  s tan d ar d .  S e ve r a l  r e fe r e n c e s  to  AS T M  s tan d ar d s  a n d  ad d i ti o n a l  an n e x  m a te r i al  we re
a d d e d  to  a d d r e s s  fu e l  q u al i ty a n d  s to r a ge  i s s u e s .  T h e  p r i m e  m o ve r  c o o l i n g a n d  ve n ti l ati o n  s ys te m  c o n s tr u c ti o n  an d  i n s ta l l ati o n
r e q u i r e m e n ts  we r e  r e o r ga n i z e d .

T h e  2 0 1 6  e d i ti o n  was  r e vi s e d  to  p r o h i b i t th e  i n s ta l l ati o n  o f an  au to m ati c a l l y ac tu ate d  val ve  i n to  th e  fu e l  l i n e s  to  p r e ve n t th e
i n ad ve r te n t c u to ff o f fu e l  a t c r i ti c a l  ti m e s .  T h e  p r o p e r  o p e r a ti o n  o f s ys te m s  c o n n e c te d  i n  p a r al l e l  wa s  a d d r e s s e d  b y ad d i n g
a c c e p ta n c e  te s ti n g a n d  m ai n te n an c e  i te m s  fo r  p a r al l e l i n g ge a r.  To  te s t a l l  tr an s fe r  s wi tc h e s ,  a r e q u i r e m e n t to  r o ta te  th e  tr a n s fe r
s wi tc h  i n i ti ati n g  th e  m o n th l y te s t was  ad d e d  wh e r e  m u l ti p l e  tr a n s fe r  s wi tc h e s  a r e  i n s ta l l e d .  A n e w s e c ti o n  wa s  a d d e d  to
c o n s o l i d ate  r e c o r d  m a n ag e m e n t an d  defne  r e c o r d  r e te n ti o n  r e q u i r e m e n ts .

F o r  th e  2 0 1 9  e d i ti o n ,  s e ve r a l  e x i s ti n g r e q u i r e m e n ts  we r e  clarifed  to  a s s i s t u s e r s  wi th  th e  p r o p e r  a p p l i c a ti o n .  Clarifcations
i n c l u d e d  th e  l o c a ti o n  a n d  ac c e s s  to  th e  r e m o te  e m e r g e n c y s to p  s wi tc h ,  te s ti n g o f fu e l  i n  ac c o r d a n c e  wi th  th e  m a n u fac tu r e r ’ s
r e c o m m e n d ati o n s  i n  l i e u  o f a n  AS T M  s ta n d ar d ,  a n d  b atte r y c h a r ge r  specifcations.

T h e  2 0 2 2  e d i ti o n  i n tr o d u c e s  r e q u i r e m e n ts  fo r  fu e l  c e l l  s ys te m s  u s e d  fo r  L e ve l  1  o r  L e ve l  2  s ta n d b y p o we r.  T h e  fu e l  c e l l
p e r fo r m a n c e  r e q u i r e m e n ts  p a r al l e l  th e  p e r fo r m an c e  r e q u i r e m e n ts  fo r  g e n e r ato r  s e ts .  An n e x  i n fo r m a ti o n  h a s  b e e n  ad d e d  to
h e l p  u s e r s  u n d e r s tan d  fu e l  q u al i ty i s s u e s ,  i d e n ti fy ap p l i c ab l e  s tan d a r d s  an d  typ e s  o f te s ts  a va i l ab l e ,  as  we l l  a s  p r o vi d e  gu i d an c e
o n  h o w to  m i ti g ate  defciencies.

Full document details: NFPA 110 2022

http://www.avadocuments.com/doc/nfpa-110-2022
http://www.avadocuments.com/doc/nfpa-110-2022


C O M M I T T E E  P E RS O N N E L 1 1 0 - 3
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N O T I C E :  An  as te r i s k ( * )  fo l l o wi n g th e  n u m b e r  o r  l e tte r
d e s i g n ati n g  a  p ar a gr a p h  i n d i c ate s  th at e x p l an a to r y m ate r i a l  o n
th e  p a r ag r ap h  c an  b e  fo u n d  i n  An n e x  A.

A r e fe r e n c e  i n  b r ac ke ts  [  ]  fo l l o wi n g a  s e c ti o n  o r  p a r ag r ap h
i n d i c ate s  m a te r i al  th at h as  b e e n  e x tr ac te d  fr o m  an o th e r  N F PA

d o c u m e n t.  E x tr ac te d  te x t m ay b e  e d i te d  fo r  c o n s i s te n c y an d
s tyl e  an d  m a y i n c l u d e  th e  r e vi s i o n  o f i n te r n a l  p a r ag r ap h  r e fe r ‐

e n c e s  a n d  o th e r  r e fe r e n c e s  as  a p p r o p r i ate .  Re q u e s ts  fo r  i n te r ‐
p r e ta ti o n s  o r  r e vi s i o n s  o f e x tr a c te d  te x t s h a l l  b e  s e n t to  th e
te c h n i c al  c o m m i tte e  r e s p o n s i b l e  fo r  th e  s o u r c e  d o c u m e n t.

I n fo r m ati o n  o n  r e fe r e n c e d  a n d  e x tr a c te d  p u b l i c a ti o n s  c a n
b e  fo u n d  i n  C h ap te r  2  a n d  An n e x  C .

C h ap te r 1    Ad m i n i s trati o n

1 . 1  S c o p e .    T h i s  s ta n d ar d  c o n ta i n s  r e q u i r e m e n ts  c o ve r i n g  th e
p e r fo r m a n c e  o f e m e r ge n c y an d  s tan d b y p o we r  s ys te m s  p r o vi d ‐

i n g an  al te r n a te  s o u r c e  o f e l e c tr i c a l  p o we r  to  l o ad s  i n  b u i l d i n g s
an d  fac i l i ti e s  i n  th e  e ve n t th at th e  p r i m ar y p o we r  s o u r c e  fai l s .

1 . 1 . 1    P o we r  s ys te m s  c o ve r e d  i n  th i s  s ta n d a r d  i n c l u d e  p o we r
s o u r c e s ,  tr a n s fe r  e q u i p m e n t,  c o n tr o l s ,  s u p e r vi s o r y e q u i p m e n t,
an d  al l  r e l a te d  e l e c tr i c al  an d  m e c h an i c a l  a u x i l i ar y an d  ac c e s ‐

s o r y e q u i p m e n t n e e d e d  to  s u p p l y e l e c tr i c al  p o we r  to  th e  l o ad
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.

1 . 1 . 2    T h i s  s ta n d a r d  c o ve r s  i n s tal l ati o n ,  m a i n te n an c e ,  o p e r a‐
ti o n ,  an d  te s ti n g r e q u i r e m e n ts  as  th e y p e r ta i n  to  th e  p e r fo r m ‐
an c e  o f th e  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 ) .

1 . 1 . 3    T h i s  s ta n d a r d  d o e s  n o t c o ve r  th e  fo l l o wi n g:

( 1 ) Ap p l i c ati o n  o f th e  E P S S
( 2 ) E m e r g e n c y l i gh ti n g  u n i t e q u i p m e n t
( 3 ) D i s tr i b u ti o n  wi r i n g
( 4 ) U ti l i ty s e r vi c e  wh e n  s u c h  s e r vi c e  i s  p e r m i tte d  a s  th e  E P S S
( 5 ) P ar a m e te r s  fo r  s to r e d  e n e r g y d e vi c e s

( 6 ) T h e  e q u i p m e n t o f s ys te m s  th at ar e  n o t c l a s s e d  as  L e ve l  1
o r  L e ve l  2  s ys te m s  i n  a c c o r d an c e  wi th  C h a p te r  4  o f th i s

s tan d ar d

1 . 1 . 4 *    T h i s  s tan d a r d  d o e s  n o t e s tab l i s h  c r i te r i a fo r  s to r e d
e n e r g y s ys te m s .

1 . 1 . 5    T h e  s e l e c ti o n  o f an y o f th e  fo l l o wi n g  i s  n o t wi th i n  th e
s c o p e  o f th i s  s ta n d ar d :

( 1 ) Specifc  b u i l d i n g s  o r  fa c i l i ti e s ,  o r  b o th ,  r e q u i r i n g an  E P S S
( 2 ) Specifc  l o a d s  to  b e  s e r ve d  b y th e  E P S S
( 3 ) * As s i g n m e n t o f typ e ,  c l as s ,  o r  l e ve l  to  a n y specifc  l o a d

1 . 2  P urp o s e .    T h i s  s ta n d ar d  c o n tai n s  p e r fo r m an c e  r e q u i r e ‐
m e n ts  fo r  an  E P S S .

1 . 2 . 1    I t i s  th e  r o l e  o f o th e r  N F PA s tan d ar d s  to  s p e c i fy wh i c h
o c c u p an c i e s  r e q u i r e  a n  E P S S  an d  th e  ap p l i c ab l e  l e ve l ,  typ e ,

an d  c l a s s .  T h i s  s tan d a r d  d o e s  n o t s p e c i fy wh e r e  an  E P S S  i s
r e q u i r e d .

1 . 2 . 2    T h i s  s ta n d ar d  al s o  i s  i n te n d e d  to  p r o vi d e  g u i d a n c e  fo r
i n s p e c to r s ,  d e s i g n e r s ,  i n s ta l l e r s ,  m an u fa c tu r e r s ,  a n d  u s e r s  o f
E P S S s  an d  to  s e r ve  as  a  ve h i c l e  fo r  c o m m u n i c a ti o n  b e twe e n  th e

p ar ti e s  i n vo l ve d .  I t i s  n o t i n te n d e d  as  a d e s i gn  m an u al .

1 . 2 . 3    C o m p l i a n c e  wi th  th i s  s tan d ar d  i s  n o t i n te n d e d  to
e x e m p t th e  p ar ti e s  i n vo l ve d  fr o m  th e i r  r e s p e c ti ve  r e s p o n s i b i l i ‐

ti e s  fo r  th e  d e s i gn ,  i n s tal l ati o n ,  m ai n te n an c e ,  p e r fo r m an c e ,  o r
c o m p l i an c e  wi th  o th e r  a p p l i c ab l e  s tan d ar d s  an d  c o d e s .

1 . 3  Ap p l i c ati o n .    T h i s  d o c u m e n t a p p l i e s  to  n e w i n s tal l a ti o n s  o f
E P S S s ,  e x c e p t th a t th e  r e q u i r e m e n ts  o f C h ap te r  8  s h al l  ap p l y to

n e w a n d  e x i s ti n g  s ys te m s .  E x i s ti n g s ys te m s  s h al l  n o t b e  r e q u i r e d
to  b e  modifed  to  c o n fo r m ,  e x c e p t wh e r 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  d e te r m i n e s  th at n o n c o n fo r m i ty p r e s e n ts  a d i s ti n c t

h az ar d  to  l i fe .

1 . 4  E q ui val e n c y.    N o th i n g  i n  th i s  s tan d a r d  i s  i n te n d e d  to
p r e ve n t th e  u s e  o f s ys te m s ,  m e th o d s ,  o r  d e vi c e s  o f e q u i val e n t o r

s u p e r i o r  q u al i ty,  s tr e n gth ,  fre  r e s i s ta n c e ,  e ffe c ti ve n e s s ,  d u r a b i l ‐
i ty,  a n d  s afe ty to  th o s e  p r e s c r i b e d  b y th i s  s tan d a r d .

1 . 4 . 1 *    Te c h n i c a l  d o c u m e n tati o n  s h a l l  b e  s u b m i tte d  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  to  d e m o n s tr ate  e q u i val e n c y.

1 . 4 . 2    T h e  s ys te m ,  m e th o d ,  o r  d e vi c e  s h a l l  b e  a p p r o ve d  fo r  th e
i n te n d e d  p u r p o s e  b y 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 h ap te r 2    Re fe re n c e d  P u b l i c ati o n s

2 . 1  G e n e ral .    T h e  d o c u m e n ts  o r  p o r ti o n s  th e r e o f l i s te d  i n  th i s
c h a p te r  ar e  r e fe r e n c e d  wi th i n  th i s  s tan d a r d  a n d  s h a l l  b e

c o n s i d e r e d  p a r t o f 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.

2 . 2  N FPA P u b l i c ati o n s .    N ati o n a l  F i r e  P r o te c ti o n  As s o c i a ti o n ,
1  B a tte r ym ar c h  P a r k,  Qu i n c y,  M A 0 2 1 6 9 -7 4 7 1 .

N F PA 2 ,  Hydrogen Technologies Code,  2 0 2 0  e d i ti o n .
N F PA 3 0 ,  Flammable and Combustible Liquids Code,  2 0 2 1

e d i ti o n .
N F PA 3 7 ,  Standard for the Installation and Use of Stationary

Combustion Engines and Gas Turbines,  2 0 2 1  e d i ti o n .
N F PA 5 4 ,  National Fuel Gas Code,  2 0 2 1  e d i ti o n .
N F PA 5 8 ,  Liquefed Petroleum Gas Code,  2 0 2 0  e d i ti o n .
NFPA 70®,  National Electrical Code®,  2 0 2 0  e d i ti o n .

NFPA 72®,  National Fire Alarm and Signaling Code®,  2 0 1 9
e d i ti o n .
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N F PA 9 9 ,  Health Care Facilities Code,  2 0 2 1  e d i ti o n .
N F PA 7 8 0 ,  Standard for the Installation of Lightning Protection

Systems,  2 0 2 0  e d i ti o n .
N F PA 8 5 3 ,  Standard for the Installation of Stationary Fuel Cell

Power Systems,  2 0 2 0  e d i ti o n .

2 . 3  O th e r P u b l i c ati o n s .

2 . 3 . 1  AS C E  P ub l i c ati o n s .    Am e r i c an  S o c i e ty o f C i vi l  E n gi n e e r s ,
1 8 0 1  Al e x an d e r  B e l l  D r i ve ,  Re s to n ,  VA 2 0 1 9 1 .

AS C E / S E I  7 ,  Minimum Design Loads for Buildings and Other
Structures,  2 0 1 6 .

N 2 . 3 . 2  I E C  P u b l i c ati o n s .    I n te r n a ti o n al  E l e c tr o te c h n i c al
C o m m i s s i o n ,  3 ,  r u e  d e  Var e m b é ,  P. O .  B o x  1 3 1 ,  C H -1 2 1 1
G e n e va  2 0 ,  S wi tz e r l an d .

I E C  6 2 2 8 2 -3 -1 0 0 ,  Fuel cell technologies - Part 3-1 00: Stationary
fuel cell power systems safety,  2 0 1 9 .

2 . 3 . 3  O th e r P u b l i c ati o n s .

Merriam-Webster’s Collegiate Dictionary,  1 1 th  e d i ti o n ,  M e r r i a m -
We b s te r,  I n c . ,  Springfeld,  M A,  2 0 0 3 .

2 . 4  Re fe re n c e s  fo r E x trac ts  i n  M an d ato r y S e c ti o n s .

N F PA 1 ,   Fire Code,  2 0 2 1  e d i ti o n .
NFPA 70®,  National Electrical Code®,  2 0 2 0  e d i ti o n .
N F PA 7 9 0 ,   Standard for Competency of Third-Party Field Evalua‐

tion Bodies,  2 0 2 1  e d i ti o n .

C h ap te r 3    Defnitions

3 . 1  G e n e ral .    T h e  defnitions  c o n tai n e d  i n  th i s  c h a p te r  s h a l l
a p p l y to  th e  te r m s  u s e d  i n  th i s  s tan d ar d .  Wh e r e  te r m s  a r e  n o t
defned  i n  th i s  c h ap te r  o r  wi th i n  an o th e r  c h ap te r,  th e y s h a l l  b e
defned  u s i n g  th e i r  o r d i n ar i l y a c c e p te d  m e an i n gs  wi th i n  th e

c o n te x t i n  wh i c h  th e y ar e  u s e d .  Merriam-Webster’s Collegiate
Dictionary,  1 1 th  e d i ti o n ,  s h a l l  b e  th e  s o u r c e  fo r  th e  o r d i n ar i l y
ac c e p te d  m e an i n g .

3 . 2  N FPA Offcial  Defnitions.

3 . 2 . 1 *  Ap p ro ve d .    Ac c e p tab 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 .

3 . 2 . 2 *  Au th o ri ty H avi n g J u ri 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 tan d ar 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 ,
an  i n s tal l ati o n ,  o r  a  p r o c e d u r e .

3 . 2 . 3  L ab e l e d .    E q u i p m e n t o r  m ate r i al s  to  wh i c h  h a s  b e e n
atta c 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  o r g an ‐
i z ati o n  th at 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

a n d  c o n c e r n e d  wi th  p r o d u c t e va l u ati o n ,  th at 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 ab e l e d  e q u i p m e n t o r  m ate r i ‐
al s ,  an d  b y wh o s e  l ab e l i n g th e  m an u fa c tu r e r  i n d i c ate s

c o m p l i an c e  wi th  ap p r o p r i a te  s tan d ar d s  o r  p e r fo r m a n c e  i n  a
specifed  m an n e r.

3 . 2 . 4 *  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 an  o r g an i z a ti 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 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  e va l u ati o n  o f

p r o d u c ts  o r  s e r vi c e s ,  th at 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 a te r i al s  o r  p e r i o d i c  e val u a‐
ti o n  o f s e r vi c e s ,  a n d  wh o s e  l i s ti n g  s ta te s  th at e i th e r  th e  e q u i p ‐

m e n t,  m ate r i a l ,  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  a n d  fo u n d  s u i tab l e  fo r  a specifed
p u r p o s e .

3 . 2 . 5  S h al l .    I n d i c a te s  a m an d ato r y r e q u i r e m e n t.

3 . 2 . 6  S h o u l d .    I n d i c a te s  a  r e c o m m e n d ati o n  o r  th at wh i c h  i s
ad vi s e d  b u t n o t r e q u i r e d .

3 . 2 . 7  S tan d ard .    An  N F PA S tan d ar d ,  th e  m ai n  te x t o f wh i c h
c o n tai n s  o n l y m a n d ato r y p r o vi s i o n s  u s i n g  th e  wo r d  “ s h a l l ”  to

i n d i c a te  r e q u i r e m e n ts  a n d  th a t i s  i n  a fo r m  g e n e r al l y s u i tab l e
fo r  m an d ato r y r e fe r e n c e  b y a n o th e r  s ta n d ar d  o r  c o d e  o r  fo r
ad o p ti o n  i n to  l a w.  N o n m a n d a to r y p r o vi s i o n s  a r e  n o t to  b e

c o n s i d e r e d  a p ar t o f th e  r e q u i r e m e n ts  o f a s ta n d ar d  an d  s h a l l
b e  l o c ate d  i n  an  ap p e n d i x ,  an n e x ,  fo o tn o te ,  i n fo r m ati o n al
n o te ,  o r  o th e r  m e an s  a s  p e r m i tte d  i n  th e  N F PA M an u a l s  o f

S tyl e .  Wh e n  u s e d  i n  a ge n e r i c  s e n s e ,  s u c h  a s  i n  th e  p h r a s e
“ s tan d ar d s  d e ve l o p m e n t p r o c e s s ”  o r  “ s tan d ar d s  d e ve l o p m e n t
ac ti vi ti e s , ”  th e  te r m  “ s ta n d ar d s ”  i n c l u d e s  a l l  N F PA S ta n d a r d s ,

i n c l u d i n g  C o d e s ,  S tan d a r d s ,  Re c o m m e n d e d  P r a c ti c e s ,  an d
Gu i d e s .

3 . 3  G e n e ral  Defnitions.

3 . 3 . 1 *  B atte r y Certifcation.    T h e  certifcation  b y a b atte r y
m a n u fac tu r e r  th a t a  b a tte r y i s  b u i l t to  i n d u s tr y s ta n d a r d s .

3 . 3 . 2  B l ac k S tar t.    Wh e r e  th e  s to r e d  e n e r g y s ys te m  h a s  th e
c a p a b i l i ty to  s ta r t th e  p r i m e  m o ve r  wi th o u t u s i n g  e n e r gy fr o m
an o th e r  s o u r c e .

3 . 3 . 3 *  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  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 a l i ty fo r  a n  e m e r ge n c y

p o we r  s u p p l y s ys te m  ( E P S S ) .

3 . 3 . 4 *  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 a n s  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 ,  tr a n s ‐
fe r  s wi tc h e s ,  an 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  a n d  i n c l u d i n g  th e  l o ad  te r m i n al 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 ate  as  a s a fe  a n d  r e l i ab l e
s o u r c e  o f e l e c tr i c  p o we r.

3 . 3 . 5  Fi e l d  E val u ati o n  B o d y ( FE B ) .    An  o r g an i z a ti o n ,  o r  p ar t
o f a n  o r ga n i z ati 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 ,  2 0 2 1 ]

3 . 3 . 6  Fi e l d  L ab e l e d  ( as  ap p l i e d  to  e val u ate d  p ro d uc 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  atta c 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 ate r i al s  we r e  e val u ate d  an 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 0 : 1 0 0 ]

N 3 . 3 . 7  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 a t c o n s u m e s  fu e l
to  p r o d u c e  an  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 .  [ 7 0 : 1 0 0 ]

N 3 . 3 . 8  Fu e l  C e l l  S ys te m .    T h e  c o m p l e te  a gg r e g ate  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 a l  fu e l  i n to  u s a b l e  e l e c tr i c i ty a n d  typ i ‐

c a l 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,  a n d  au x i l i ‐
ar y e q u i p m e n t.  [ 7 0 : 1 0 0 ]

3 . 3 . 9  Fu e l  Tan k.

3 . 3 . 9 . 1  Day Fuel Tank.    A fu e l  ta n k,  l o c ate d  i n s i d e  a  s tr u c ‐
tu r e ,  th at p r o vi d e s  fu e l  to  th e  e n g i n e .
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E M E RGE N C Y AN D  S TAN D B Y P O WE R S YS T E M S1 1 0 - 8

2 0 2 2  E d i t i o n 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 .

3 . 3 . 9 . 2  Enclosed Fuel Tank.    A fu e l  tan k l o c ate d  wi th i n  a
s e p ar ate  r o o m ,  s e p ar a te d  fr o m  o th e r  e q u i p m e n t.

3 . 3 . 9 . 3  Integral Fuel Tank in EPS Systems.    A fu e l  tan k
fu r n i s h e d  b y th e  E P S  s u p p l i e r  an d  m o u n te d  o n  th e  e n gi n e
o r  u n d e r  as  a s u b b as e .

3 . 3 . 9 . 4  Main Fuel Tank.    A s e p a r ate ,  m ai n  fu e l  tan k fo r
s u p p l yi n g  fu e l  to  th e  e n g i n e  o r  a d a y tan k.

3 . 3 . 1 0  L am p .    An  i l l u m i n a ti n g i n d i c ato r.

3 . 3 . 1 1  L e ad - Ac i d  B atte r y.

3 . 3 . 1 1 . 1 *  Valve-Regulated (VRLA) .    A l e a d -a c i d  b atte r y
c o n s i s ti n g  o f s e al e d  c e l l s  fu r n i s h e d  wi th  a  val ve  th a t o p e n s  to
ve n t th e  b atte r y wh e n e ve r  th e  i n te r n al  p r e s s u r e  o f th e
b a tte r y e x c e e d s  th e  a m b i e n t p r e s s u r e  b y a  s e t a m o u n t.  [ 1 ,
2 0 2 1 ]

3 . 3 . 1 1 . 2 *  Vented (Flooded) .    A l e ad -ac i d  b a tte r y c o n s i s ti n g  o f
c e l l s  th a t h ave  e l e c tr o d e s  i m m e r s e d  i n  l i q u i d  e l e c tr o l yte .

3 . 3 . 1 2  O c c up an c y C ate go r y.    S e e  AS C E / S E I  7 ,  Minimum
Design Loads for Buildings and Other Structures.

3 . 3 . 1 3  Qualifed  P e rs o n .    O n e  wh o  h a s  s ki l l s  an d  kn o wl e d g e
r e l ate d  to  th e  o p e r ati o n ,  m ai n te n a n c e ,  r e p ai r,  an d  te s ti n g  o f

th e  E P S S  e q u i p m e n t a n d  i n s tal l ati o n s  a n d  h as  r e c e i ve d  s a fe ty
tr a i n i n g  to  r e c o gn i z e  an d  avo i d  th e  h a z a r d s  i n vo l ve d .

3 . 3 . 1 4  S wi tc h .

3 . 3 . 1 4 . 1  Automatic Transfer Switch (ATS) .    S e l f-ac ti n g  e q u i p ‐
m e n t fo r  tr a n s fe r r i n g th e  c o n n e c te d  l o a d  fr o m  o n e  p o we r
s o u r c e  to  a n o th e r  p o we r  s o u r c e .

3 . 3 . 1 4 . 2  Bypass-Isolation Switch.    A m an u a l l y o p e r a te d
d e vi c e  u s e d  i n  c o n j u n c ti o n  wi th  an  au to m ati c  tr a n s fe r  s wi tc h
to  p r o vi d e  a m e an 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  d i s c o n n e c ti n g  th e  a u to m a ti c  tr an s fe r
s wi tc h .

3 . 3 . 1 4 . 3  Nonautomatic Transfer Switch.    A d e vi c e ,  o p e r a te d
m a n u a l l y b y a  p h ys i c a l  a c ti o n  o r  e l e c tr i c al l y b y e i th e r  a l o c al
o r  r e m o te  c o n tr o l ,  fo r  tr an s fe r r i n g a  c o m m o n  l o a d  b e twe e n
a n o r m a l  an d  al te r n ate  s u p p l y.

C hap te r 4    Classifcation  o f E m e rge n c y P o we r S u p p l y S ys te m s
( E P S S s )

4 . 1 *  G e n e ral .    T h e  E P S S  s h al l  p r o vi d e  a s o u r c e  o f e l e c tr i c al
p o we r  o f r e q u i r e d  c ap a c i ty,  r e l i a b i l i ty,  an d  q u al i ty to  l o ad s  fo r  a
l e n g th  o f ti m e  a s  specifed  i n  Tab l e  4 . 1 ( a )  an d  wi th i n  a s p e c i ‐
fed  ti m e  fo l l o wi n g  l o s s  o r  fai l u r e  o f th e  n o r m a l  p o we r  s u p p l y

as  specifed  i n  Tab l e  4 . 1 ( b ) .

Tab l e  4 . 1 ( a)  Classifcation  o f E P S S s

C l as s M i n i m u m  T i m e

C l as s  0 . 0 8 3 0 . 0 8 3  h r  ( 5  m i n )
C l as s  0 . 2 5 0 . 2 5  h r  ( 1 5  m i n )
C l as s  2 2  h r
C l as s  6 6  h r
C l as s  4 8 4 8  h r
C l as s  X O th e r  ti m e ,  i n  h o u r s ,  a s  r e q u i r e d  b y th e  

a p p l i c ati o n ,  c o d e ,  o r  u s e r

4 . 2 *  C l as s .    T h e  c l as s  defnes  th e  m i n i m u m  ti m e ,  i n  h o u r s ,  fo r
wh i c h  th e  E P S S  i s  d e s i g n e d  to  o p e r ate  a t i ts  r ate d  l o ad  wi th o u t

b e i n g r e fu e l e d  o r  r e c h ar g e d .  [See Table 4. 1 (a). ]

4 . 3  Typ e .    T h e  typ e  defnes  th e  m ax i m u m  ti m e ,  i n  s e c o n d s ,
th at th e  E P S S  wi l l  p e r m i t th e  l o a d  te r m i n al s  o f th e  tr an s fe r

s wi tc h  to  b e  wi th o u t ac c e p tab l e  e l e c tr i c a l  p o we r.  Tab l e  4 . 1 ( b )
p r o vi d e s  th e  typ e s  defned  b y th i s  s tan d ar d .

4 . 4 *  L e ve l .    T h i s  s ta n d a r d  r e c o gn i z e s  two  l e ve l s  fo r  e q u i p m e n t
i n s ta l l a ti o n ,  p e r fo r m a n c e ,  an d  m a i n te n an c e  r e q u i r e m e n ts .

4 . 4 . 1 *    L e ve l  1  s ys te m s  s h a l l  b e  i n s tal l e d  wh e r e  fa i l u r e  o f th e
e q u i p m e n t to  p e r fo r m  c o u l d  r e s u l t i n  l o s s  o f h u m a n  l i fe  o r  s e r i ‐
o u s  i n j u r i e s .

4 . 4 . 2 *    L e ve l  2  s ys te m s  s h a l l  b e  i n s tal l e d  wh e r e  fa i l u r e  o f th e
E P S S  to  p e r fo r m  i s  l e s s  c r i ti c a l  to  h u m a n  l i fe  an d  s afe ty.

4 . 4 . 3 *    Al l  e q u i p m e n t s h a l l  b e  p e r m an e n tl y i n s tal l e d .

4 . 4 . 4 *    L e ve l  1  an d  L e ve l  2  s ys te m s  s h a l l  e n s u r e  th a t al l  l o ad s
s e r ve d  b y th e  E P S S  a r e  s u p p l i e d  wi th  al te r n a te  p o we r  th at

m e e ts  a l l  th e  fo l l o wi n g  c r i te r i a:

( 1 ) O f a  q u al i ty wi th i n  th e  o p e r ati n g  l i m i ts  o f th e  l o ad
( 2 ) F o r  a d u r ati o n  specifed  fo r  th e  c l as s  a s  defned  i n  Tab l e

4 . 1 ( a)
( 3 ) Wi th i n  th e  ti m e  specifed  fo r  th e  typ e  a s  defned  i n  Tab l e

4 . 1 ( b )

C h ap te r 5    E m e rge n c y P o we r S u p p l y ( E P S ) :  E n e rgy S o u rc e s ,
C o n ve r te rs ,  an d  Ac c e s s o ri e s

5 . 1  E n e rgy S o urc e s .

Δ 5 . 1 . 1 *  G e n e ral .    T h e  fo l l o wi n g  e n e r g y s o u r c e s  s h a l l  b e  p e r m i t‐
te d  to  b e  u s e d  fo r  th e  e m e r g e n c y p o we r  s u p p l y ( E P S ) :

( 1 ) * L i q u i d  p e tr o l e u m  p r o d u c ts  a t atm o s p h e r i c  p r e s s u r e  a s
specifed  i n  th e  ap p l i c a b l e  AS T M  s ta n d ar d s  an d  as  r e c o m ‐

m e n d e d  b y th e  e n g i n e  m an u fa c tu r e r
( 2 ) * Liquefed  p e tr o l e u m  g as  ( l i q u i d  o r  vap o r  wi th d r awa l )  a s

specifed  i n  th e  ap p l i c a b l e  AS T M  s ta n d ar d s  an d  as  r e c o m ‐
m e n d e d  b y th e  e n gi n e  m a n u fac tu r e r

( 3 ) * N a tu r al  o r  s yn th e ti c  ga s
( 4 ) * H yd r o g e n  g as

N 5 . 1 . 1 . 1    F o r  L e ve l  1  i n s tal l ati o n s  i n  l o c ati o n s  wh e r e  th e  p r o b a‐
b i l i ty o f i n te r r u p ti o n  o f o ff- s i te  fu e l  s u p p l i e s  i s  h i g h ,  o n -s i te  s to r ‐
ag e  o f a n  al te r n ate  e n e r gy s o u r c e  suffcient to  al l o w fu l l  o u tp u t

o f th e  E P S S  to  b e  d e l i ve r e d  fo r  th e  c l as s  specifed  s h al l  b e
r e q u i r e d ,  wi th  th e  p r o vi s i o n  fo r  a u to m a ti c  tr a n s fe r  fr o m  th e
p r i m ar y e n e r g y s o u r c e  to  th e  al te r n a te  e n e r g y s o u r c e .

5 . 1 . 2  P ri m ar y O n - S i te  E n e rgy C o n ve rs i o n .    T h e  e n e r gy s o u r ‐
c e s  l i s te d  i n  5 . 1 . 1  s h a l l  b e  p e r m i tte d  to  b e  u s e d  fo r  th e  E P S

Tab l e  4 . 1 ( b )  Typ e s  o f E P S S s

D e s i gn ati o n P o we r Re s to rati o n

Typ e  U B a s i c al l y u n i n te r r u p ti b l e  ( U P S  s ys te m s )
Typ e  1 0 1 0  s e c
Typ e  6 0 6 0  s e c
Typ e  1 2 0 1 2 0  s e c
Typ e  M M an u a l  s ta ti o n ar y o r  n o n a u to m a ti c  — n o  

ti m e  l i m i t
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E M E RG E N C Y P O WE R S U P P L Y ( E P S ) :  E N E RG Y S O U RC E S ,  C O N VE RT E RS ,  AN D  AC C E S S O RI E S 1 1 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 . 2 0 2 2  E d i t i o n

wh e r e  th e  p r i m a r y s o u r c e  o f p o we r  i s  b y m e an s  o f o n -s i te
e n e r gy c o n ve r s i o n ,  p r o vi d e d  th at th e r e  i s  s e p a r ate l y d e d i c a te d
e n e r g y c o n ve r s i o n  e q u i p m e n t o n -s i te  wi th  a c a p a c i ty e q u al  to
th e  p o we r  n e e d s  o f th e  E P S S .

5 . 1 . 3 *  P u b l i c  U ti l i ty.    A p u b l i c  e l e c tr i c  u ti l i ty th at h as  a
d e m o n s tr ate d  r e l i a b i l i ty s h al l  b e  p e r m i tte d  to  b e  u s e d  as  th e
E P S  wh e r e  th e  p r i m ar y s o u r c e  i s  b y m e an s  o f o n -s i te  e n e r g y
c o n ve r s i o n .

Δ 5 . 2  E n e rgy C o n ve r te rs .

Δ 5 . 2 . 1  G e n e ral .    E n e r g y c o n ve r te r s  s h al l  c o n s i s t o n l y o f e q u i p ‐
m e n t as  i n d i c ate d  i n  5 . 2 . 4 .

5 . 2 . 1 . 1    L e ve l  1  e n e r g y c o n ve r te r s  s h al l  b e  r e p r e s e n tati ve  p r o d ‐
u c ts  b u i l t fr o m  c o m p o n e n ts  th a t h a ve  p r o ve n  c o m p ati b i l i ty an d
r e l i a b i l i ty an d  a r e  c o o r d i n ate d  to  o p e r a te  a s  a  u n i t.

N 5 . 2 . 1 . 2 *    F u e l  c e l l  s ys te m s  u ti l i z e d  as  L e ve l  1  e n e r gy c o n ve r te r s
s h a l l  b e  l i s te d  o r  feld  l ab e l e d .

5 . 2 . 1 . 3    T h e  c a p a b i l i ty o f th e  e n e r gy c o n ve r te r,  wi th  i ts  c o n tr o l s
an d  ac c e s s o r i e s ,  to  s u r vi ve  wi th o u t d a m ag e  fr o m  c o m m o n  an d
ab n o r m a l  d i s tu r b an c e s  i n  ac tu al  l o a d  c i r c u i ts  s h a l l  b e  d e m o n ‐
s tr ab l e  b y te s ts  o n  s e p a r ate  p r o to typ e  m o d e l s ,  o r  b y ac c e p tab l e
te s ts  o n  th e  s ys te m  c o m p o n e n ts  as  p e r fo r m e d  b y th e  c o m p o ‐
n e n t s u p p l i e r s ,  o r  b y te s ts  p e r fo r m e d  i n  th e  l i s ti n g  p r o c e s s  fo r
th e  as s e m b l y.

Δ 5 . 2 . 1 . 4    A s e p ar a te  p r o to typ e  u n i t s h al l  b e  p e r m i tte d  to  b e
u ti l i z e d  i n  a  L e ve l  2  i n s ta l l a ti o n ,  p r o vi d e d  th at al l  p r o to typ e
te s ts  p r o d u c e  n o  d e l e te r i o u s  e ffe c ts  o n  th e  u n i t,  a n d  th e
au th o r i ty h avi n g  j u r i s d i c ti o n ,  th e  o wn e r,  an d  th e  u s e r  a r e
i n fo r m e d  th at th e  u n i t i s  th e  p r o to typ e  te s t u n i t.

5 . 2 . 2 *  Ro tati n g E q u i p m e n t P ro to typ e .    T h e  r o tati n g  e q u i p ‐
m e n t p r o to typ e  u n i t s h a l l  b e  te s te d  wi th  al l  typ i c al  p r i m e  m o ve r
ac c e s s o r i e s  th at affe c t i ts  p o we r  o u tp u t i n  p l a c e  an d  o p e r ati n g ,
i n c l u d i n g ,  b u t n o t l i m i te d  to ,  th e  fo l l o wi n g :

( 1 ) B atte r y-c h ar g i n g  a l te r n ato r
( 2 ) Wate r  p u m p
( 3 ) Ra d i ato r  fan  fo r  u n i t-m o u n te d  r ad i ato r s  o r  o i l  c o o l e r s  ( o r

c o m p a r ab l e  l o a d )
( 4 ) F u e l  p u m p  a n d  fu e l  flter(s)
( 5 ) Ai r  flter(s)
( 6 ) E x h au s t muffers  o r  r e s tr i c ti o n  s i m u l a ti n g th e  m a x i m u m

b a c kp r e s s u r e  r e c o m m e n d e d  b y th e  p r i m e  m o ve r  m a n u ‐
fac tu r e r

5 . 2 . 3  E n e rgy C o n ve r te r D e s i gn  an d  Te s ti n g.    T h e  e n e r g y
c o n ve r te r  fo r  L e ve l  1  s ys te m s  s h al l  b e  specifcally d e s i gn e d ,
as s e m b l e d ,  an d  te s te d  to  e n s u r e  i n te n d e d  s ys te m  o p e r a ti o n
u n d e r  th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) S h o r t c i r c u i ts ,  i n c l u d i n g p h as e -to - gr o u n d ,  p h a s e - to -p h as e ,
an d  3 -p h a s e  b o l te d  fau l ts

( 2 ) L o ad  s u r ge s  d u e  to  m o to r  s tar ti n g
( 3 ) E l e va to r  o p e r ati o n s
( 4 ) S i l i c o n -c o n tr o l l e d  rectifer  ( S C R)  c o n tr o l l e r s
( 5 ) X -r ay e q u i p m e n t
( 6 ) O ve r s p e e d ,  o ve r te m p e r a tu r e ,  o r  o ve r l o a d
( 7 ) Ad ve r s e  e n vi r o n m e n ta l  c o n d i ti o n s

Δ 5 . 2 . 4  E m e rge n c y P o we r S u p p l y ( E P S ) .

N 5 . 2 . 4 . 1    E P S  u ti l i z i n g  r o tati n g  e q u i p m e n t s h al l  c o n s i s t o f a
ge n e r a to r  d r i ve n  b y o n e  o f th e  fo l l o wi n g p r i m e  m o ve r  typ e s :

( 1 ) O tto  c yc l e  ( s p ar k i gn i te d )

( 2 ) D i e s e l  c yc l e
( 3 ) G as  tu r b i n e  c yc l e

N 5 . 2 . 4 . 2 *    E P S  u ti l i z i n g fu e l  c e l l  s ys te m s  s h a l l  c o n s i s t o f o n e  o r
m o r e  o f th e  fo l l o wi n g  typ e s :

( 1 ) P r o to n  e x c h a n ge  m e m b r a n e  ( P E M F C )
( 2 ) S o l i d  o x i d e  ( S O F C )
( 3 ) M o l te n  c a r b o n a te  ( M C F C )
( 4 ) P h o s p h o r i c  ac i d  ( PAF C )
( 5 ) Al ka l i n e  ( AF C )

5 . 2 . 4 . 3    F o r  E P S  u ti l i z i n g r o tati n g  e q u i p m e n t,  o th e r  typ e s  o f
p r i m e  m o ve r s  a n d  th e i r  as s o c i ate d  e q u i p m e n t m e e ti n g th e

a p p l i c a b l 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 ta n d a r d  s h al l  b e
p e r m i tte d ,  i f a c 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 .

5 . 2 . 4 . 4    Wh e r e  u s e d  fo r  L e ve l  1  a p p l i c ati o n s ,  th e  p r i m e  m o ve r
s h a l l  n o t m e c h an i c a l l y d r i ve  an y e q u i p m e n t o th e r  th an  i ts  o p e r ‐
ati n g a c c e s s o r i e s  an d  i ts  ge n e r a to r.

Δ 5 . 2 . 5  L i s ti n g an d  O th e r S tan d ard s .    T h e  E P 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  NFPA 70.

N 5 . 2 . 5 . 1    Wh e n  a l i s ti n g  p r o c e s s  i s  n o t a va i l ab l e  fo r  th e  e n g i n e -
ge n e r a to r  a s s e m b l y,  a feld  e val u ati o n  b o d y ac c e p tab l e  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  s h a l l  b e  p e r m i tte d  to  affx  a  feld
l ab e l .

N 5 . 2 . 5 . 2    F u e l  c e l l  s ys te m  E P S  an d  th e i r  ac c e s s o r i e s  s h al l  c o m p l y
wi th  N F PA 8 5 3 ,  e x c e p t as  modifed  i n  th i s  s tan d a r d .

5 . 3  E n e rgy C o n ve r te rs  — Te m p e ratu re  M ai n te n an c e .

5 . 3 . 1  G e n e ral .    T h e  E P S  s h a l l  b e  h e ate d  as  n e c e s s a r y to  m a i n ‐
ta i n  th e  wate r  j ac ke t an d  b atte r y te m p e r a tu r e  d e te r m i n e d  b y
th e  E P S  m an u fac tu r e r  fo r  c o l d  s tar t an d  l o ad  a c c e p ta n c e  fo r

th e  typ e  o f E P S S .

N 5 . 3 . 2  T h e r m al  M an age m e n t.    A fu e l -c e l l -s ys te m - typ e  E P S  s h a l l
b e  p r o vi d e d  wi th  a  th e r m a l  m a n ag e m e n t s ys te m  i n  ac c o r d a n c e

wi th  i ts  l i s ti n g an d  i n te n d e d  i n s tal l ati o n  l o c ati o n  fo r  c o l d  s tar t
an d  l o a d  ac c e p tan c e  fo r  th e  typ e  o f E P S S .

5 . 3 . 3  P ri m e  M o ve r H e ate rs .    Al l  p r i m e  m o ve r  h e ate r s  s h a l l  b e
au to m ati c al l y d e ac ti vate d  wh i l e  th e  p r i m e  m o ve r  i s  r u n n i n g .

(For combustion turbines,  see 5. 3. 7. )

5 . 3 . 3 . 1    Ai r-c o o l e d  p r i m e  m o ve r s  s h a l l  b e  p e r m i tte d  to  e m p l o y
a  h e a te r  to  m ai n tai n  l u b r i c ati n g  o i l  te m p e r a tu r e  a s  r e c o m m e n ‐

d e d  b y th e  p r i m e  m o ve r  m an u fa c tu r e r.

5 . 3 . 4  An ti fre e z e  P ro te c ti o n .    An ti fr e e z e  p r o te c ti o n  s h al l  b e
p r o vi d e d  a c c o r d i n g  to  th e  m an u fa c tu r e r ' s  r e c o m m e n d a ti o n s .

5 . 3 . 5  E th e r- Typ e  S tar ti n g.    E th e r-typ e  s tar ti n g  ai d s  s h al l  n o t b e
p e r m i tte d .

N 5 . 3 . 6  L i s ti n g an d  I n s tr u c ti o n s .    F u e l  c e l l  s ys te m  E P S 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  i ts  l i s ti n g an d  m a n u fac tu r e r ’ s
r e c o m m e n d e d  i n s ta l l a ti o n  i n s tr u c ti o n s  an d  specifcations.

N 5 . 3 . 6 . 1 *    F u e l  c e l l  s ys te m  E P S s  s h al l  b e  p r o vi d e d  wi th  a th e r m al
m a n ag e m e n t s ys te m  i n  ac c o r d an c e  wi th  i ts  l i s ti n g .

5 . 3 . 7  Am b i e n t Ai r.    T h e  a m b i e n t ai r  te m p e r atu r e  i n  th e  E P S
e q u i p m e n t r o o m  o r  o u td o o r  h o u s i n g  c o n tai n i n g L e ve l  I  r o ta t‐

i n g e q u i p m e n t s h al l  s ta b i l i z e  at n o t l e s s  th an  4 . 5 ° C  ( 4 0 ° F )  wh e n
th e  e q u i p m e n t i s  n o t o p e r ati n g .

5 . 4 *  E n e rgy C o n ve r te rs  — C ap ac i ty.    T h e  e n e r gy c o n ve r te r s
s h a l l  h ave  th e  r e q u i r e d  c a p ac i ty a n d  r e s p o n s e  to  p i c k u p  an d
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E M E RGE N C Y AN D  S TAN D B Y P O WE R S YS T E M S1 1 0 - 1 0

2 0 2 2  E d i t i o n 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 a r r y th e  l o a d  wi th i n  th e  ti m e  specifed  i n  Tab l e  4 . 1 ( b )  afte r
l o s s  o f p r i m ar y p o we r.

5 . 5  E n e rgy C o n ve r te rs  — Fu e l  S u p p l y.

5 . 5 . 1  G e n e ral .    T h e  fu e l  s u p p l i e s  specifed  i n  5 . 1 . 1 ( 1 )  an d
5 . 1 . 1 ( 2 )  fo r  e n e r g y c o n ve r te r s  i n te n d e d  fo r  L e ve l  1  u s e  s h a l l
n o t b e  u s e d  fo r  an y o th e r  p u r p o s e .  (For fuel system requirements,
see Section 7. 9. )

5 . 5 . 1 . 1    E n c l o s e d  fu e l  tan ks  s h al l  b e  p e r m i tte d  to  b e  u s e d  fo r
s u p p l yi n g  fu e l  fo r  o th e r  e q u i p m e n t,  p r o vi d e d  th at th e  d r aw‐
d o wn  l e ve l  o r  o th e r  p a s s i ve  fe atu r e s  a r e  d e s i g n e d  i n to  th e  fu e l
s ys te m  to  gu ar an te e  th at th e  r e q u i r e d  q u an ti ty o f fu e l  i s  avai l a‐
b l e  fo r  th e  E P S S .

5 . 5 . 1 . 2    Va p o r- wi th d r a wal  L P -Gas  s ys te m s  s h a l l  h ave  a  d e d i c a‐
te d  fu e l  s u p p l y.

5 . 5 . 2 *  L o w Fu e l .    A l o w-fu e l  s e n s i n g  s wi tc h  s h a l l  b e  p r o vi d e d
fo r  th e  m ai n  fu e l  s u p p l y ta n k( s )  u s i n g th e  e n e r g y s o u r c e s  l i s te d
i n  5 . 1 . 1 ( 1 )  an d  5 . 1 . 1 ( 2 )  to  i n d i c ate  wh e n  l e s s  th a n  th e  m i n i ‐
m u m  fu e l  n e c e s s ar y fo r  fu l l  l o a d  r u n n i n g ,  as  r e q u i r e d  b y th e
specifed  c l a s s  i n  Tab l e  4 . 1 ( a) ,  r e m ai n s  i n  th e  m a i n  fu e l  tan k.

5 . 5 . 3 *  Fue l  Tan k  C ap ac i ty.    T h e  m a i n  fu e l  tan k s h a l l  h a ve  a
m i n i m u m  c a p a c i ty o f a t l e a s t 1 3 3  p e r c e n t o f e i th e r  th e  l o w-fu e l
s e n s o r  q u an ti ty specifed  i n  5 . 5 . 2  o r  th e  q u an ti ty r e q u i r e d  to
s u p p o r t th e  d u r ati o n  o f r u n  specifed  i n  Tab l e  4 . 1 ( a ) .

5 . 6  Ro tati n g E q u i p m e n t.

5 . 6 . 1  G e n e ral .    P r i m e  m o ve r s  a n d  ac c e s s o r i e s  s h al l  c o m p l y
wi th  N F PA 3 7  e x c e p t a s  modifed  i n  th i s  s tan d ar d .

5 . 6 . 2  P ri m e  M o ve r Rati n gs .    P r o p e r  d e r ati n g  fac to r s ,  s u c h  a s
al ti tu d e ,  am b i e n t te m p e r atu r e ,  fu e l  e n e r gy c o n te n t,  ac c e s s o r y
l o s s e s ,  a n d  s i te  c o n d i ti o n s  a s  r e c o m m e n d e d  b y th e  m an u fa c ‐
tu r e r  o f th e  e n gi n e  s h al l  b e  u s e d  i n  d e te r m i n i n g  wh e th e r  o r
n o t b r a ke  p o we r  m e e ts  th e  c o n n e c te d  l o a d  r e q u i r e m e n ts .

5 . 6 . 3  P ri m e  M o ve r Ac c e s s o ri e s .

5 . 6 . 3 . 1    Go ve r n o r s  s h al l  m ai n ta i n  a b an d wi d th  o f r a te d
fr e q u e n c y fo r  a n y c o n s tan t l o ad  ( s te ad y-s tate  c o n d i ti o n )  th at i s
c o m p a ti b l e  wi th  th e  l o a d .

5 . 6 . 3 . 1 . 1    T h e  fr e q u e n c y d r o o p  b e twe e n  n o  l o ad  a n d  fu l l  l o ad
s h a l l  b e  wi th i n  th e  r an g e  fo r  th e  l o a d .

5 . 6 . 3 . 1 . 2    T h e  fr e q u e n c y d i p  u p o n  o n e -s te p  ap p l i c ati o n  o f th e
fu l l  l o ad  s h al l  n o t b e  o u ts i d e  th e  r an g e  fo r  th e  l o ad ,  wi th  a
r e tu r n  to  s te a d y-s ta te  c o n d i ti o n s  o c c u r r i n g wi th i n  th e  r e q u i r e ‐
m e n ts  o f th e  l o a d .

5 . 6 . 3 . 2    S o l e n o i d  val ve s ,  wh e r e  u s e d ,  b o th  i n  th e  fu e l  l i n e  fr o m
th e  s u p p l y o r  d ay ta n k c l o s e s t to  th e  g e n e r ato r  s e t an d  i n  th e
wate r- c o o l i n g l i n e s ,  s h a l l  o p e r a te  fr o m  b atte r y vo l tag e .

5 . 6 . 3 . 2 . 1    S o l e n o i d  va l ve s  s h a l l  h ave  a m a n u a l  ( n o n e l e c tr i c )
o p e r ati o n ,  o r  a  m a n u al  b yp a s s  val ve  s h al l  b e  p r o vi d e d .

5 . 6 . 3 . 2 . 1 . 1    T h e  m an u al  b yp a s s  val ve  s h al l  b e  vi s i b l e  an d  a c c e s ‐
s i b l e  an d  i ts  p u r p o s e  identifed.

5 . 6 . 3 . 2 . 1 . 2    T h e  fu e l  b yp as s  val ve  s h al l  n o t b e  th e  va l ve  u s e d  fo r
m a l fu n c ti o n  o r  e m e r g e n c y s h u td o wn .

5 . 6 . 3 . 3    T h e  p r i m e  m o ve r  s h al l  b e  p r o vi d e d  wi th  th e  fo l l o wi n g
i n s tr u m e n ts :

( 1 ) O i l  p r e s s u r e  ga u g e  to  i n d i c a te  l u b r i c a ti n g o i l  p r e s s u r e
wh e n  a  p r e s s u r i z e d  l u b r i c ati n g  s ys te m  i s  p r o vi d e d

( 2 ) Te m p e r a tu r e  ga u g e  to  i n d i c ate  c o o l i n g  m e d i u m  te m p e r a‐
tu r e  wh e n  a  l i q u i d  m e d i u m  c o o l i n g s ys te m  i s  u s e d

( 3 ) H o u r  m e te r  to  i n d i c a te  a c tu a l  to tal  r u n n i n g  ti m e
( 4 ) B atte r y- c h a r gi n g m e te r  i n d i c a ti n g p e r fo r m an c e  o f p r i m e

m o ve r –d r i ve n  b atte r y c h ar g i n g  m e an s  wh e r e  r e q u i r e d  b y
5 . 6 . 3 . 6 . 1

( 5 ) O th e r  i n s tr u m e n ts  a s  r e c o m m e n d e d  o r  p r o vi d e d  b y th e
p r i m e  m o ve r  m an u fa c tu r e r  wh e r e  r e q u i r e d  fo r  m ai n te ‐
n a n c e

5 . 6 . 3 . 4    T h e  i n s tr u m e n ts  r e q u i r e d  i n  5 . 6 . 3 . 3 ( 1 )  th r o u g h
5 . 6 . 3 . 3 ( 4 )  s h al l  b e  p l a c e d  o n  an  e n c l o s e d  p an e l ,  l o c a te d  i n

p r o x i m i ty to  o r  o n  th e  e n e r gy c o n ve r te r,  i n  a l o c a ti o n  th at
al l o ws  m ai n te n an c e  p e r s o n n e l  to  o b s e r ve  th e m  r e ad i l y.  T h e

e n c l o s e d  p a n e l  s h al l  b e  m o u n te d  b y m e an s  o f an ti s h o c k vi b r a‐
ti o n  m o u n ti n g s  i f m o u n te d  o n  th e  e n e r g y c o n ve r te r.

5 . 6 . 3 . 5    Al l  wi r i n g  fo r  c o n n e c ti o n  to  th e  c o n tr o l  p a n e l  s h al l  b e
h ar n e s s e d  o r  fexibly e n c l o s e d ,  s h a l l  b e  s e c u r e l y m o u n te d  o n
th e  p r i m e  m o ve r  to  p r e ve n t chafng  an d  vi b r ati o n  d a m a ge ,  an d

s h a l l  te r m i n a te  a t th e  c o n tr o l  p an e l  i n  an  e n c l o s e d  b o x  o r
p an e l .  (For control panel requirements,  see 5. 6. 5. )

5 . 6 . 3 . 6    T h e  g e n e r ato r  s e t s h a l l  b e  ftted  wi th  a n  i n te g r al  a c c e s ‐
s o r y b a tte r y c h a r ge r,  d r i ve n  b y th e  p r i m e  m o ve r  a n d  a u to m a ti c
vo l tag e  r e gu l ato r,  an d  c a p a b l e  o f c h a r gi n g an d  m ai n ta i n i n g th e

s tar ti n g  b a tte r y u n i t ( a n d  c o n tr o l  b atte r y,  wh e r e  u s e d )  i n  a fu l l y
c h a r ge d  c o n d i ti o n  d u r i n g a  r u n n i n g  c o n d i ti o n .

5 . 6 . 3 . 6 . 1    A b atte r y c h a r ge r  d r i ve n  b y th e  p r i m e  m o ve r  s h a l l
n o t b e  r e q u i r e d  fo r  L e ve l  2  g e n e r ato r s ,  p r o vi d e d  th e  a u to m a ti c
b a tte r y c h ar g e r ,  s u i ta b l e  fo r  th e  b a tte r y te c h n o l o g y,  i s  c a p ab l e

o f fu l l y c h ar g i n g  th e  s ta r ti n g b atte r y wi th i n  th e  ti m e  fr a m e
r e q u i r e d  b y th i s  s ta n d a r d  wh i l e  p o we r i n g  al l  l o ad s  c o n n e c te d  to
th e  s ta r ti n g b atte r i e s .

5 . 6 . 4  P ri m e  M o ve r S tar ti n g E q u i p m e n t.

5 . 6 . 4 . 1  S tar ti n g S ys te m s .    S tar ti n g  s h al l  b e  ac c o m p l i s h e d  u s i n g
e i th e r  a n  e l e c tr i c  s tar te r  o r  a  s to r e d  e n e r gy s ta r ti n g s ys te m .

5 . 6 . 4 . 1 . 1    E l e c tr i c  s ta r te r  s ys te m s  s h a l l  s ta r t u s i n g  a p o s i ti ve
s h i ft s o l e n o i d  to  e n g ag e  th e  s tar te r  m o to r  an d  to  c r an k th e

p r i m e  m o ve r  fo r  th e  p e r i o d  specifed  i n  5 . 6 . 4 . 2  wi th o u t o ve r ‐
h e ati n g ,  at a s p e e d  at l e as t e q u al  to  th at r e c o m m e n d e d  b y th e
m a n u fac tu r e r  o f th e  p r i m e  m o ve r  a n d  at th e  l o we s t am b i e n t

te m p e r a tu r e  a n ti c i p a te d  at th e  i n s tal l ati o n  s i te .

5 . 6 . 4 . 1 . 2    O th e r  typ e s  o f s to r e d  e n e r gy s tar ti n g  s ys te m s  ( e x c e p t
p yr o te c h n i c )  s h al l  b e  p e r m i tte d  to  b e  u s e d  wh e r e  r e c o m m e n ‐

d e d  b y th e  m an u fa c tu r e r  o f th e  p r i m e  m o ve r  a n d  s u b j e c t to
ap p r o va l  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 ,  u n d e r  th e  fo l l o w‐

i n g c o n d i ti o n s :

( 1 ) Wh e r e  two  c o m p l e te  p e r i o d s  o f c r an ki n g  c yc l e s  ar e
c o m p l e te d  wi th o u t r e p l a c e m e n t o f th e  s to r e d  e n e r gy

( 2 ) Wh e r e  a m e an s  fo r  au to m ati c  r e s to r a ti o n  fr o m  th e  e m e r ‐
ge n c y s o u r c e  o f th e  s to r e d  e n e r g y i s  p r o vi d e d

( 3 ) Wh e r e  th e  s to r e d  e n e r gy s ys te m  h as  th e  c r a n ki n g c ap ac i ty
specifed  i n  5 . 6 . 4 . 2 . 1

( 4 ) Wh e r e  th e  s to r e d  e n e r gy s ys te m  h as  a  “ b l ac k s tar t”  c ap a‐
b i l i ty i n  ad d i ti o n  to  n o r m al  d i s c h ar g e  c a p ab i l i ty

5 . 6 . 4 . 2 *  O tto  o r D i e s e l  C yc l e  P ri m e  M o ve rs .    F o r  o tto  o r
d i e s e l  c yc l e  p r i m e  m o ve r s ,  th e  typ e  a n d  d u r a ti o n  o f th e  c r a n k‐

i n g  c yc l e  s h al l  b e  a s  specifed  i n  Tab l e  5 . 6 . 4 . 2 .
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E M E RGE N C Y P O WE R S U P P L Y ( E P S ) :  E N E RG Y S O U RC E S ,  C O N VE RT E RS ,  AN D  AC C E S S O RI E S 1 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 . 2 0 2 2  E d i t i o n

5 . 6 . 4 . 2 . 1    A c o m p l e te  c r a n ki n g c yc l e  s h al l  c o n s i s t o f a n  au to ‐
m a ti c  c r an k p e r i o d  o f ap p r o x i m ate l y 1 5  s e c o n d s  fo l l o we d  b y a
r e s t p e r i o d  o f a p p r o x i m a te l y 1 5  s e c o n d s .  U p o n  s tar ti n g  an d
ru n n i n g  th e  p r i m e  m o ve r,  fu r th e r  c r a n ki n g s h al l  c e as e .

5 . 6 . 4 . 2 . 2    Two  m e an s  o f c r an ki n g  te r m i n a ti o n  s h al l  b e  u ti l i z e d
s o  th at o n e  s e r ve s  a s  b a c ku p  to  p r e ve n t i n a d ve r te n t s ta r te r
e n ga ge m e n t.

5 . 6 . 4 . 2 . 3    O tto  c yc l e  p r i m e  m o ve r s  o f 1 5  kW a n d  l o we r  a n d  a l l
d i e s e l  p r i m e  m o ve r s  s h al l  b e  p e r m i tte d  to  u s e  c o n ti n u o u s
c r a n ki n g m e th o d s .

5 . 6 . 4 . 3 *  N u m b e r o f B atte ri e s .    E a c h  p r i m e  m o ve r  th at i s  s tar ‐
te d  wi th  e l e c tr o c h e m i c al  b a tte r i e s  s h al l  b e  p r o vi d e d  wi th  b o th
o f th e  fo l l o wi n g:

( 1 ) S to r a ge  b atte r y u n i ts  as  specifed  i n  Tab l e  5 . 6 . 4 . 2
( 2 ) A s to r a ge  r ac k fo r  e ac h  b atte r y o r  b atte r y u n i t

5 . 6 . 4 . 4 *  S i z e  o f B atte ri e s .    T h e  b atte r y u n i t s h al l  h ave  th e
c a p ac i ty to  m a i n tai n  th e  c r a n ki n g s p e e d  r e c o m m e n d e d  b y th e
p r i m e  m o ve r  m an u fa c tu r e r  th r o u g h  two  c o m p l e te  p e r i o d s  o f
c r a n ki n g l i m i te r  ti m e - o u ts  a s  specifed  i n  Tab l e  5 . 6 . 4 . 2 ,  i te m
( d ) .

5 . 6 . 4 . 5  Typ e  o f B atte r y.    T h e  b atte r y s h a l l  b e  o f th e  n i c ke l -
c a d m i u m  o r  l e a d -a c i d  typ e .

Δ 5 . 6 . 4 . 5 . 1 *    Ve n te d  (fooded)  an d  val ve -r e g u l ate d  ( VRL A)  l e ad -
ac i d  b atte r i e s  s h a l l  b e  fu r n i s h e d  a s  c h ar g e d  u n l e s s  th e y ar e
d r ai n -d r y o r  d r y-c h ar g e d .

5 . 6 . 4 . 5 . 2    Wh e n  fu r n i s h e d ,  ve n te d  n i c ke l -c ad m i u m  b atte r i e s
s h a l l  b e  flled  an d  c h ar g e d  a n d  s h a l l  h ave  l i s te d  fip-top,  fame
ar r e s te r  ve n t c ap s .

5 . 6 . 4 . 5 . 3    T h e  m a n u fac tu r e r  s h al l  p r o vi d e  i n s ta l l a ti o n ,  o p e r a‐
ti o n ,  an d  m ai n te n a n c e  i n s tr u c ti o n s  an d ,  fo r  b atte r i e s  s h i p p e d
d r y,  e l e c tr o l yte  m i x i n g i n s tr u c ti o n s .

5 . 6 . 4 . 5 . 4    B a tte r i e s  s h al l  n o t b e  i n s ta l l e d  u n ti l  th e  b atte r y
c h a r ge r  i s  i n  s e r vi c e .

5 . 6 . 4 . 5 . 5    Al l  b atte r i e s  u s e d  i n  th i s  s e r vi c e  s h a l l  h ave  b e e n
d e s i g n e d  fo r  th i s  d u ty a n d  s h a l l  h ave  d e m o n s tr a b l e  c h ar a c te r i s ‐
ti c s  o f p e r fo r m an c e  a n d  r e l i a b i l i ty 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 .

Tab l e  5 . 6 . 4 . 2  S tar ti n g E q u i p m e n t Re q u i re m e n ts

S tar ti n g E q u i p m e n t Re q ui re m e n ts L e ve l  1 L e ve l  2

( a) B a tte r y u n i t X X
( b ) B a tte r y certifcation X N A
( c ) C yc l e  c r an ki n g O O
( d ) C r a n ki n g l i m i te r  ti m e - o u ts

 C yc l e  c r an k ( 3  c yc l e s ) 7 5  s e c 7 5  s e c
 C o n ti n u o u s  c r a n k 4 5  s e c 4 5  s e c

( e ) F l o a t- typ e  b atte r y c h a r ge r X X
  d c  am m e te r X X
  d c  vo l tm e te r X X

( f) Re c h ar g e  ti m e 2 4  h r 3 6  h r
( g) L o w b a tte r y vo l ta ge  al ar m  

c o n ta c ts
X X

X :  Re q u i r e d .  O :  O p ti o n a l .  NA:  N o t a p p l i c a b l e .

5 . 6 . 4 . 5 . 6    B a tte r i e s  s h al l  b e  p r e p a r e d  fo r  u s e  ac c o r d i n g to  th e
b a tte r y m an u fac tu r e r ' s  i n s tr u c ti o n s .

Δ 5 . 6 . 4 . 6 *  Au to m ati c  B atte r y C h arge r.    I n  ad d i ti o n  to  th e  p r i m e
m o ve r – d r i ve n  c h ar g e r  ( al te r n ato r ) ,  wh e r e  r e q u i r e d  b y 5 . 6 . 3 . 6

an d  5 . 6 . 3 . 6 . 1 ,  a  b a tte r y c h a r ge r ( s )  s h al l  b e  i n s tal l e d  fo r  m ai n ‐
tai n i n g  a c h ar g e  o n  b o th  th e  s tar ti n g  an d  c o n tr o l  b a tte r i e s .

5 . 6 . 4 . 7    Al l  c h ar g e r s  s h al l  i n c l u d e  th e  fo l l o wi n g  c h ar a c te r i s ti c s ,
wh i c h  a r e  to  b e  a c c o m p l i s h e d  wi th o u t m an u al  i n te r ve n ti o n
( i . e . ,  m an u al  s wi tc h  o r  m a n u a l  ta p  c h an g i n g ) :

( 1 ) At i ts  r a te d  vo l tag e ,  th e  c h ar g e r  s h al l  b e  c ap ab l e  o f d e l i v‐
e r i n g e n e r g y i n to  a  fu l l y d i s c h a r ge d  b a tte r y u n i t wi th o u t

d am a gi n g  th e  b atte r y.
( 2 ) T h e  c h ar g e r  s h a l l  b e  c ap a b l e  o f r e tu r n i n g  th e  fu l l y

d i s c h ar g e d  b atte r y to  1 0 0  p e r c e n t o f i ts  am p e r e -h o u r
r ati n g  wi th i n  th e  ti m e  specifed  i n  Ta b l e  5 . 6 . 4 . 2 ,  i te m  ( f) .

( 3 ) As  specifed  i n  Tab l e  5 . 6 . 4 . 2 ,  i te m  ( e ) ,  m e te r s  wi th  a n
a c c u r ac y wi th i n  5  p e r c e n t o f r an g e  s h al l  b e  fu r n i s h e d .

( 4 ) T h e  c h a r ge r  s h al l  b e  p e r m a n e n tl y m a r ke d  wi th  th e
fo l l o wi n g :

( a) Al l o wab l e  r a n ge  o f b atte r y u n i t c ap a c i ty th a t c an  b e
r e c h a r ge d  wi th i n  th e  ti m e  r e q u i r e m e n ts  o f Tab l e

5 . 6 . 4 . 2
( b ) N o m i n a l  o u tp u t c u r r e n t an d  vo l tag e
( c ) Suffcient b atte r y-typ e  d ata to  al l o w r e p l ac e m e n t

b a tte r i e s  to  b e  o b tai n e d
( 5 ) T h e  b atte r y c h a r ge r  o u tp u t an d  p e r fo r m a n c e  s h al l  b e

c o m p a ti b l e  wi th  th e  b atte r i e s  fu r n i s h e d .
( 6 ) B atte r y c h ar g e r s  u s e d  i n  L e ve l  1  s ys te m s  s h a l l  i n c l u d e

te m p e r a tu r e  c o m p e n s ati o n  fo r  c h ar g e  r ate .

5 . 6 . 5  C o n tro l  Fu n c ti o n s .

Δ 5 . 6 . 5 . 1    A c o n tr o l  p a n e l  s h al l  b e  p r o vi d e d .

N 5 . 6 . 5 . 2    C o n tr o l  p a n e l s  p r o vi d e d  i n  ac c o r d a n c e  wi th  5 . 6 . 5 . 1
s h a l l  c o n ta i n  th e  fo l l o wi n g :

( 1 ) Au to m ati c  r e m o te  s ta r t c ap ab i l i ty
( 2 ) “ Ru n -o ff-au to m ati c ”  s wi tc h  fu n c ti o n
( 3 ) S h u td o wn s  as  r e q u i r e d  b y 5 . 6 . 5 . 4 ( 3 )
( 4 ) Al ar m s  a s  r e q u i r e d  b y 5 . 6 . 5 . 4 ( 4 )
( 5 ) C o n tr o l s  as  r e q u i r e d  b y 5 . 6 . 5 . 4 ( 5 )
( 6 ) L o ad  s h e d  c o n tr o l s  fo r  L e ve l  1  s ys te m s  as  r e q u i r e d  b y

5 . 6 . 5 . 4 ( 7 )

Δ 5 . 6 . 5 . 3    Wh e r e  a c o n tr o l  p an e l  i s  m o u n te d  o n  th e  e n e r g y
c o n ve r te r,  i t s h al l  b e  m o u n te d  b y m e an s  o f a n ti vi b r ati o n  s h o c k

m o u n ts ,  i f r e q u i r e d ,  to  m ax i m i z e  r e l i ab i l i ty.

NΔ 5 . 6 . 5 . 4    An  a u to m ati c  c o n tr o l  a n d  s afe ty p an e l  s h al l  b e  a  p ar t
o f th e  E P S  c o n tai n i n g  th e  fo l l o wi n g  e q u i p m e n t o r  p o s s e s s  th e

fo l l o wi n g  c h a r ac te r i s ti c s ,  o r  b o th :

( 1 ) C r an ki n g  c o n tr o l  e q u i p m e n t to  p r o vi d e  th e  c o m p l e te
c r a n ki n g c yc l e  d e s c r i b e d  i n  5 . 6 . 4 . 2  a n d  r e q u i r e d  b y Tab l e
5 . 6 . 4 . 2

( 2 ) P an e l -m o u n te d  c o n tr o l  s wi tc h ( e s )  m ar ke d  Ru n / O ff/
Au to m ati c  to  p e r fo r m  th e  fo l l o wi n g fu n c ti o n s :

( a) Run: M an u al l y i n i ti ate ,  s tar t,  an d  r u n  p r i m e  m o ve r
( b ) Off: S to p  p r i m e  m o ve r  o r  r e s e t s afe ti e s ,  o r  b o th
( c ) Automatic: Al l o w p r i m e  m o ve r  to  s tar t o r  s to p  b y

o p e r ati n g  a  r e m o te  c o n tac t.
( 3 ) C o n tr o l s  to  s h u t d o wn  an d  l o c k o u t th e  p r i m e  m o ve r

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 :

( a) F ai l i n g  to  s ta r t afte r  specifed  c r an ki n g  ti m e
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E M E RGE N C Y AN D  S TAN D B Y P O WE R S YS T E M S1 1 0 - 1 2

2 0 2 2  E d i t i o n 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 ) O ve r s p e e d
( c ) L o w l u b r i c ati n g -o i l  p r e s s u r e
( d ) H i gh  e n g i n e  te m p e r atu r e  u n l e s s  h i gh  te m p e r a tu r e

i s  d u e  to  h i gh  l u b r i c ati n g -o i l  te m p e r a tu r e
( e ) O p e r ati o n  o f r e m o te  m an u a l  s to p  s tati o n

( 4 ) I n d i vi d u al  a l a r m  i n d i c ati o n  to  an n u n c i ate  a n y o f th e
c o n d i ti o n s  l i s te d  i n  Tab l e  5 . 6 . 5 . 4  an d  wi th  th e  fo l l o wi n g
c h a r ac te r i s ti c s :

( a) B atte r y p o we r e d
( b ) Vi s u a l l y i n d i c ate d
( c ) H ave  ad d i ti o n a l  c o n ta c ts  o r  c i r c u i ts  fo r  a c o m m o n

au d i b l e  a l ar m  th a t s i g n al s  l o c a l l y an d  r e m o te l y
wh e n  an y o f th e  i te m i z e d  c o n d i ti o n s  o c c u r s

( d ) H a ve  a  l am p  te s t s wi tc h ( e s )  to  te s t th e  o p e r ati o n  o f
al l  a l a r m  l am p s

( 5 ) C o n tr o l s  to  s h u t d o wn  th e  p r i m e  m o ve r  u p o n  r e m o val  o f
th e  i n i ti ati n g  s i gn a l  o r  m a n u a l  e m e r ge n c y s h u td o wn

( 6 ) T h e  a c  i n s tr u m e n ts  l i s te d  i n  5 . 6 . 9 . 9
( 7 ) C o n tr o l s  to  s h e d  L e ve l  2  l o ad s  an d  to  i n i ti a te  an  o ve r l o ad

al a r m  fo r  E P S  th at s e r ve s  b o th  L e ve l  1  a n d  L e ve l  2  l o a d s ,
p e r  Ta b l e  5 . 6 . 5 . 4

5 . 6 . 5 . 5    E n gi n e s  e q u i p p e d  wi th  a  m ai n tai n i n g  s h u td o wn  d e vi c e
( ai r  s h u td o wn  d am p e r )  s h a l l  h ave  a  s e t o f c o n ta c ts  th at m o n i ‐

to r  th e  p o s i ti o n  o f th i s  d e vi c e ,  wi th  l o c a l  al ar m  i n d i c ati o n  an d
r e m o te  an n u n c i ati o n  i n  ac c o r d an c e  wi th  Tab l e  5 . 6 . 5 . 4 .

5 . 6 . 5 . 6    T h e  c o n tr o l  p an e l  i n  5 . 6 . 5 . 4 ( 4 )  s h a l l  b e  specifcally
ap p r o ve d  fo r  e i th e r  a  L e ve l  1  o r  a L e ve l  2  E P S  c o n s i s te n t wi th

th e  i n s tal l ati o n .

5 . 6 . 5 . 7    T h e  c r an ki n g  c yc l e  s h a l l  b e  c ap a b l e  o f b e i n g  i n i ti ate d
b y an y o f th e  fo l l o wi n g:

( 1 ) M an u al  s tar t i n i ti a ti o n  a s  specifed  i n  5 . 6 . 5 . 4 ( 2 ) ( a) .
( 2 ) L o s s  o f n o r m al  p o we r  at an y a u to m a ti c  tr an s fe r  s wi tc h

( AT S )  a s  p ar t o f th e  E P S S .  P r i m e  m o ve r  s h al l  s ta r t afte r
ap p r o p r i a te  ti m e  d e l ays ,  u p o n  o p e r a ti o n  o f a r e m o te
s wi tc h  o r  s e t o f c o n ta c ts .

( 3 ) C l o c k e x e r c i s e r  l o c ate d  i n  a n  AT S  o r  i n  th e  c o n tr o l  p an e l .
( 4 ) M an u al l y o p e r ate d  ( te s t)  s wi tc h  l o c a te d  i n  e ac h  AT S  th at

s i m u l a te s  a l o s s  o f p o we r  an d  c a u s e s  a u to m a ti c  s ta r ti n g
a n d  o p e r a ti o n  u n ti l  th i s  s wi tc h  i s  r e s e t,  to  c a u s e  th e

e n gi n e  c i r c u i t to  d u p l i c ate  i ts  fu n c ti o n s  i n  th e  s a m e
m a n n e r  c o m m e r c i al  p o we r  i s  r e s to r e d  afte r  a  tr u e
c o m m e r c i al  p o we r  fa i l u r e .

Δ Tab l e  5 . 6 . 5 . 4  S afe ty I n d i c ati o n s  an d  S h u td o wn s

 L e ve l  1  L e ve l  2

I n d i c ato r Fu n c ti o n  ( at B atte r y Vo l tage ) C V S RA  C V S RA

( a)  O ve r c r an k X X X X X O
( b )  L o w wa te r  te m p e r atu r e X N / A X X N / A O
( c )  H i g h  e n g i n e  te m p e r atu r e  p r e a l ar m X N / A X O N / A N / A
( d )  H i g h  e n gi n e  te m p e r a tu r e X X X X X O
( e )  L o w l u b e -o i l  p r e s s u r e X X X X X O

( f)  O ve r s p e e d X X X X X O
( g)  L o w fu e l  m ai n  tan k X N / A X O N / A O
( h )  L o w c o o l an t l e ve l X O X X O X
( i )  E P S  s u p p l yi n g  l o ad X N / A N / A O N / A N / A
( j )  C o n tr o l  s wi tc h  n o t i n  a u to m a ti c  p o s i ti o n X N / A X X N / A X

( k)  H i g h  b atte r y vo l ta ge X N / A N / A O N / A N / A
( l )  L o w c r a n ki n g vo l ta ge X N / A X O N / A O
( m )  L o w vo l ta ge  i n  b atte r y X N / A N / A O N / A N / A
( n )  B atte r y c h a r ge r  ac  fai l u r e X N / A N / A O N / A N / A
( o )  L am p  te s t X N / A N / A X N / A N / A

( p )  C o n tac ts  fo r  l o c a l  an d  r e m o te  c o m m o n  a l a r m X N / A X X N / A X
( q )  Au d i b l e  a l a r m  s i l e n c i n g  s wi tc h N / A N / A X N / A N / A O
( r )  L o w s ta r ti n g a i r  p r e s s u r e X N / A N / A O N / A N / A
( s )  L o w s ta r ti n g h yd r au l i c  p r e s s u r e X N / A N / A O N / A N / A
( t)  Ai r s h u td o wn  d am p e r  wh e n  u s e d X X X X X O
( u )  Re m o te  e m e r ge n c y s to p N / A X N / A N / A X N / A
( v)  O ve r l o ad  a l ar m / l o ad  s h e d  c o n tac t X N / A X N / A N / A N / A

C V:  C o n tr o l - p an e l - m o u n te d  vi s u al .  S :  S h u td o wn  o f E P S .  RA:  Re m o te  a u d i b l e .  X :  Re q u i r e d .  O :  O p ti o n a l .  N / A:  N o t a p p l i c a b l e .
N o te s :
( 1 )  I te m  ( p )  s h a l l  b e  p r o vi d e d ,  b u t a s e p a r a te  r e m o te  au d i b l e  s i g n al  s h a l l  n o t b e  r e q u i r e d  wh e n  th e  r e g u l a r  wo r k  s i te  i n  5 . 6 . 6  i s  s ta ffe d  2 4  h o u r s  a  d a y.
( 2 )  I te m  ( b )  i s  n o t r e q u i r e d  fo r  c o m b u s ti o n  tu r b i n e s .
( 3 )  I te m  ( r )  o r  ( s )  s h a l l  a p p l y o n l y wh e r e  u s e d  a s  a  s tar ti n g  m e th o d .
( 4 )  I te m  ( i )  E P S  a c  a m m e te r  s h al l  b e  p e r m i tte d  fo r  th i s  fu n c ti o n .
( 5 )  Al l  r e q u i r e d  C V fu n c ti o n s  s h a l l  b e  vi s u a l l y a n n u n c i a te d  b y a  r e m o te ,  c o m m o n  vi s u a l  i n d i c a to r.
( 6 )  Al l  r e q u i r e d  fu n c ti o n s  i n d i c a te d  i n  th e  RA c o l u m n  s h a l l  b e  a n n u n c i a te d  b y a  r e m o te ,  c o m m o n  a u d i b l e  al a r m  a s  r e q u i r e d  i n  5 . 6 . 5 . 2 ( 4 ) .
( 7 )  I te m  ( g )  o n  g a s e o u s  s ys te m s  s h a l l  r e q u i r e  a  l o w g a s  p r e s s u r e  a l a r m .
( 8 )  I te m  ( b )  s h a l l  b e  s e t a t 1 1 ° C  ( 2 0 ° F )  b e l o w th e  r e g u l ate d  te m p e r atu r e  d e te r m i n e d  b y th e  E P S  m a n u fa c tu r e r  a s  r e q u i r e d  i n  5 . 3 . 1 .
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