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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  a n d  a m 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 a r 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 a ti 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 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 ta n d ar d  [ a s  i t m ay b e  a m e n d e d  b y T I A( s )  o r  E r r a ta]  to  ta k e  a d van ta g 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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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 g u 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
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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 g h 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®  2 0

S tan d ard  fo r th e

I n s tal l ati o n  o f S tati o n ar y P u m p s  fo r Fi re  P ro te c ti o n

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 2 0 ,  Standard for the Installation of Stationary Pumps for Fire Protection,  wa s
p r e p a r e d  b y th e  Te c h n i c a l  C o m m i tte e  o n  F i re  P u m p s .  I t was  i s s u e d  b y th e  S ta n 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 ate  o f Ap ri l  8 ,  2 0 2 1 ,  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  e d i ti o n  o f N F PA 2 0  was  ap p r o ve d  a s  a n  Am e r i c a n  N a ti o n al  S ta n d a r 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 2 0

T h e  frst 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  s ta n d ar d  fo r  au to m ati c  s p r i n kl e r s  wa s  p u b l i s h e d  i n
1 8 9 6  an d  c o n ta i n e d  p ar a gr a p h s  o n  s te am  an d  r o tar y fre  p u m p s .

T h e  C o m m i tte e  o n  F i r e  P u m p s  was  o r ga n i z e d  i n  1 8 9 9  wi th  fve  m e m b e r s  fr o m  u n d e r wr i te r
a s s o c i a ti o n s .  M o d e r n  c o m m i tte e  m e m b e r s h i p  h as  i n c l u d e d  r e p r e s e n ta ti ve s  o f U n d e r wr i te r s
L a b o r a to r i e s  o f b o th  th e  U n i te d  S ta te s  an d  C an a d a ,  I n s u r an c e  S e r vi c e s  Offce,  F a c to r y M u tu al ,
I n d u s tr i al  Ri s k I n s u r e r s ,  n a ti o n al  tr ad e  a s s o c i a ti o n s ,  s ta te  g o ve r n m e n ts ,  e n g i n e e r i n g  o r g an i z a ti o n s ,
a n d  p r i vate  i n d i vi d u a l s .

E ar l y fre  p u m p s  we r e  o n l y s e c o n d ar y s u p p l i e s  fo r  s p r i n kl e r s ,  s ta n d p i p e s ,  an d  h yd r a n ts  an d  we r e
s tar te d  m an u al l y.  To d a y,  fre  p u m p s  h a ve  g r e atl y i n c r e as e d  i n  n u m b e r  an d  i n  ap p l i c ati o n s  — m an y
a r e  th e  m aj o r  o r  o n l y wate r  s u p p l y,  a n d  al m o s t a l l  a r e  s tar te d  a u to m a ti c a l l y.  E ar l y p u m p s  u s u a l l y to o k
s u c ti o n  b y l i ft fr o m  s tan d i n g o r  fowing wa te r s u p p l i e s  b e c a u s e  th e  fam e d  N ati o n al  S tan d ar d  S te a m
F i r e  P u m p  an d  r o tar y typ e s  s u i te d  th a t s e r vi c e .  As c e n d an c y o f th e  c e n tr i fu ga l  p u m p  r e s u l te d  i n
p o s i ti ve  h e a d  s u p p l y to  h o r i z o n tal  s h a ft p u m p s  fr o m  p u b l i c  wate r  s u p p l i e s  an d  a b o ve g r o u n d  tan ks .
L a te r,  ve r ti c al  s h a ft tu r b i n e –typ e  p u m p s  we r e  l o we r e d  i n to  we l l s  o r  i n to  we t p i ts  s u p p l i e d  fr o m  p o n d s
o r  o th e r  b e l o wg r o u n d  s o u r c e s  o f wa te r.

G as o l i n e  e n g i n e –d r i ve n  p u m p s  frst a p p e a r e d  i n  th i s  s ta n d ar d  i n  1 9 1 3 .  F r o m  a n  e ar l y s ta tu s  o f
r e l ati ve  u n r e l i ab i l i ty a n d  o f s u p p l e m e n tar y u s e  o n l y,  frst s p ar k-i g n i te d  g as o l i n e  e n g i n e s  an d  th e n

c o m p r e s s i o n  i g n i ti o n  d i e s e l s  h ave  s te ad i l y d e ve l o p e d  e n g i n e - d r i ve n  p u m p s  to  a p l ac e  al o n g s i d e
e l e c tr i c - d r i ve n  u n i ts  fo r  to ta l  r e l i ab i l i ty.

F i r e  p r o te c ti o n  n o w c al l s  fo r  l ar g e r  p u m p s ,  h i g h e r  p r e s s u r e s ,  an d  m o r e  va r i e d  u n i ts  fo r  a wi d e
r a n ge  o f s ys te m s  p r o te c ti n g  b o th  l i fe  an d  p r o p e r ty.  H yd r au l i c a l l y c al c u l a te d  a n d  d e s i gn e d  s p r i n kl e r
a n d  s p e c i a l  fre  p r o te c ti o n  s ys te m s  h a ve  c h an g e d  c o n c e p ts  o f wate r  s u p p l y c o m p l e te l y.

S i n c e  th e  fo r m ati o n  o f th i s  c o m m i tte e ,  e ac h  e d i ti o n  o f N F PA 2 0  h as  i n c o r p o r a te d  a p p r o p r i a te
p r o vi s i o n s  to  c o ve r  n e w d e ve l o p m e n ts  an d  h as  o m i tte d  o b s o l e te  p r o vi s i o n s .  N F PA a c ti o n  o n
s u c c e s s i ve  e d i ti o n s  h as  b e e n  ta ke n  i n  th e  fo l l o wi n g  ye ar s :  1 9 0 7 ,  1 9 1 0 –1 9 1 3 ,  1 9 1 5 ,  1 9 1 8 –1 9 2 1 ,  1 9 2 3 –
1 9 2 9 ,  1 9 3 1 –1 9 3 3 ,  1 9 3 7 ,  1 9 3 9 ,  1 9 4 3 ,  1 9 4 4 ,  1 9 4 6 –1 9 4 8 ,  1 9 5 1 ,  1 9 5 3 ,  1 9 5 5 ,  1 9 5 7 ,  1 9 5 9 –1 9 7 2 ,  1 9 7 4 ,  1 9 7 6 ,
1 9 7 8 ,  1 9 8 0 ,  1 9 8 3 ,  1 9 8 7 ,  1 9 9 0 ,  1 9 9 3 ,  1 9 9 6 ,  1 9 9 9 ,  2 0 0 3 ,  a n d  2 0 0 7 .

T h e  1 9 9 0  e d i ti o n  i n c l u d e d  s e ve r al  a m e n d m e n ts  wi th  r e ga r d  to  s o m e  o f th e  ke y c o m p o n e n ts
a s s o c i a te d  wi th  e l e c tr i c -d r i ve n  fre  p u m p s .  I n  ad d i ti o n ,  am e n d m e n ts  we r e  m a d e  to  al l o w th e
d o c u m e n t to  c o n fo r m  m o r e  c l o s e l y to  th e  N FPA Manual of Style.

T h e  1 9 9 3  e d i ti o n  i n c l u d e d  signifcant r e vi s i o n s  to  C h a p te r s  6  an d  7  wi th  r e ga r d  to  th e
a r r an g e m e n t o f th e  p o we r  s u p p l y to  e l e c tr i c -d r i ve n  fre  p u m p s .  T h e s e  clarifcations  we r e  i n te n d e d  to
p r o vi d e  th e  n e c e s s ar y r e q u i r e m e n ts  to  m ake  th e  s ys te m  a s  r e l i ab l e  a s  p o s s i b l e .

T h e  1 9 9 6  e d i ti o n  c o n ti n u e d  th e  c h an g e s  i n i ti a te d  i n  th e  1 9 9 3  e d i ti o n ,  an d  C h ap te r s  6  an d  7 ,
wh i c h  ad d r e s s e d  e l e c tr i c  d r i ve s  an d  c o n tr o l l e r s ,  u n d e r we n t signifcant r e vi s i o n .  N e w i n fo r m ati o n  wa s
a l s o  ad d e d  r e g ar d i n g  e n g i n e - c o o l i n g p r o vi s i o n s ,  e ar th q u ake  p r o te c ti o n ,  an d  backfow p r e ve n te r s .

C h ap te r  5 ,  wh i c h  a d d r e s s e d  p r o vi s i o n s  fo r  h i gh - r i s e  b u i l d i n g s ,  was  r e m o ve d ,  as  we r e  c ap a c i ty
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l i m i tati o n s  o n  i n -l i n e  an d  e n d  s u c ti o n  p u m p s .  Ad d i ti o n a l l y,  p r o vi s i o n s  r e g ar d i n g  s u c ti o n  p i p e  fttings  we r e  u p d ate d .

T h e  1 9 9 9  e d i ti o n  o f th e  s tan d ar d  i n c l u d e d  r e q u i r e m e n ts  fo r  p o s i ti ve  d i s p l ac e m e n t p u m p s  fo r  b o th  wa te r  m i s t a n d  fo a m
s ys te m s .  T h e  d o c u m e n t ti tl e  was  r e vi s e d  to  refect th i s  c h an g e ,  s i n c e  th e  1 9 9 9  e d i ti o n  a d d r e s s e d  r e q u i r e m e n ts  fo r  p u m p s  o th e r
th an  c e n tr i fu g al .  E n fo r c e ab l e  l an g u ag e  was  ad d e d ,  p ar ti c u l ar l y r e ga r d i n g p r o te c ti o n  o f e q u i p m e n t.

Re vi s i o n s  fo r  th e  2 0 0 3  e d i ti o n  i n c l u d e d  u p d ati n g  th e  d o c u m e n t to  c o n fo r m  wi th  th e  l a te s t e d i ti o n  o f th e  Manual of Style for
NFPA Technical Committee Documents.  P r o vi s i o n s  we r e  a l s o  a d d e d  to  ad d r e s s  th e  u s e  o f fre  p u m p  d r i ve r s  u s i n g  va r i a b l e  s p e e d
p r e s s u r e -l i m i ti n g  c o n tr o l .  Ac c e p tan c e  te s t c r i te r i a we r e  ad d e d  to  th e  d o c u m e n t fo r  r e p l ac e m e n t o f c r i ti c a l  p a th  c o m p o n e n ts  o f
a  fre  p u m p  i n s tal l a ti o n .

F o r  th e  2 0 0 7  e d i ti o n ,  r e q u i r e m e n ts  fo r  var i a b l e  s p e e d  d r i ve s  we r e  refned,  r e q u i r e m e n ts  fo r  b r e ak ta n ks  we r e  ad d e d ,  an d
c o m p o n e n t r e p l a c e m e n t te s ti n g  tab l e s  we r e  i n c l u d e d .

T h e  2 0 1 0  e d i ti o n  i n c l u d e d  a  n e w c h a p te r  o n  fre  p u m p s  fo r  h i g h - r i s e  b u i l d i n gs .  Re q u i r e m e n ts  fo r  p u m p s  ar r a n ge d  i n  s e r i e s
we r e  a l s o  ad d e d  to  th e  ge n e r a l  r e q u i r e m e n ts  c h a p te r.  C h ap te r  1 1  o f th e  s tan d ar d  wa s  r e o r g an i z e d .

T h e  2 0 1 3  e d i ti o n  clarifed  an d  ad d e d  n e w r e q u i r e m e n ts  fo r  wate r  m i s t p o s i ti ve  d i s p l a c e m e n t p u m p i n g  u n i ts .  C h ap te r  5  o f
th e  s ta n d ar d  was  r e o r ga n i z e d .  L i m i te d  s e r vi c e  c o n tr o l l e r  r e q u i r e m e n ts  we r e  r e vi s e d ,  an d  th e  c o m p o n e n t r e p l a c e m e n t ta b l e  was
r e m o ve d .

T h e  2 0 1 6  e d i ti o n  o f N F PA 2 0  p r o vi d e d  n e w r e q u i r e m e n ts  fo r  p u m p s  i n  s e r i e s  r e l a ti ve  to  p r o te c ti o n  o f c o n tr o l  wi r i n g,  s ta tu s
s i gn a l s ,  a n d  c o m m u n i c ati o n s .  N F PA 2 0  r e c o gn i z e d  th e  p o te n ti al  u s e  o f m u l ti s ta ge ,  m u l ti p o r t p u m p s  i n  fre  s u p p r e s s i o n  s ys te m s

a n d  p r o vi d e d  r e q u i r e m e n ts  specifc  to  th a t ap p l i c ati o n .  B r e ak ta n k c r i te r i a  we r e  r e m o ve d  an d  a r e  n o w i n  ac c o r d an c e  wi th
N F PA 2 2 ,  Standard for Water Tanks for Private Fire Protection.  A n e w an n e x ,  An n e x  C ,  was  ad d e d  to  p r o vi d e  gu i d an c e  o n  c o n tro l l e r
s e c u r i ty wh e r e  a c o n tr o l l e r  i s  c o n n e c te d  to  th e  I n te r n e t.  N e w r e q u i r e m e n ts  we r e  a d d e d  to  ad d r e s s  u s e  o f an  au to m ati c  fu e l
m a i n te n an c e  s ys te m  wi th  a d i e s e l  fre  p u m p  i n s ta l l ati o n .  I n  ad d i ti o n ,  p r o te c ti o n  c r i te r i a  fo r  b o th  a d i e s e l  fre  p u m p  r o o m  an d

a n  e l e c tr i c  fre  p u m p  r o o m  we r e  defned  i n  C h a p te r  4 .

T h e  2 0 1 9  e d i ti o n  o f N F PA 2 0  was  r e vi s e d  to  r e c o gn i z e  n e w te c h n o l o g i e s ,  i n c l u d i n g au to m ate d  i n s p e c ti o n  a n d  te s ti n g ,
d i s tan c e  m o n i to r i n g ,  au to m ate d  va l ve s ,  a n d  s e l f-r e gu l a ti n g var i a b l e  s p e e d  fre  p u m p  u n i ts .  P r o vi s i o n s  we r e  a d d e d  to  r e q u i r e
th at a s i n g l e  e n ti ty b e  r e s p o n s i b l e  fo r  ac c e p tab l e  fre  p u m p  u n i t p e r fo r m a n c e .  A n e w defnition  fo r  lowest permissible suction
pressure wa s  a d d e d  to  p r o vi d e  a  b e tte r  u n d e r s tan d i n g o f th e  m ax i m u m  avai l ab l e  fow b y c o n n e c ti n g  i t to  a s u c ti o n  p r e s s u r e .

Re q u i r e m e n ts  we r e  ad d e d  to  c l ar i fy wh e r e  m a n i fo l d i n g o f fre  p u m p  te s t p i p i n g  i s  p e r m i tte d ,  a s  we l l  a s  wh e r e  c o m b i n i n g  fre
p u m p  te s t p i p i n g wi th  r e l i e f val ve  d i s c h a r ge  p i p i n g i s  p e r m i tte d .  N e w defnitions  we r e  ad d e d  to  d i ffe r e n ti ate  b e twe e n  standby
power an d  alternate power a n d  to  e n s u r e  p r o p e r  ap p l i c a ti o n  o f th e s e  te r m s  th r o u gh o u t th e  d o c u m e n t.  T h e  te r m  very tall building

was  defned  a n d  th e  r e q u i r e m e n ts  p e r tai n i n g  to  th e s e  b u i l d i n gs  e x p an d e d ,  i n c l u d i n g  th o s e  fo r  au to m ati c  tan k refll  val ve s .  N e w
r e q u i r e m e n ts  an d  an n e x  m a te r i al  we r e  a d d e d  to  h e l p  p ac kag e  d e s i g n e r s  th r o u g h  th e  e va l u ati o n  o f m as s  e l as ti c  s ys te m s .  T h e
r e q u i r e m e n ts  fo r  h yd r a u l i c  c r a n ki n g s ys te m s  we r e  r e vi s e d  to  d i s ti n g u i s h  b e twe e n  s ys te m s  u s e d  as  p r i m ar y c r an ki n g  s ys te m s  an d
th o s e  u s e d  as  s e c o n d ar y c r an ki n g  s ys te m s .  An n e x  C  wa s  r e vi s e d  signifcantly to  m ake  d a ta  fo r m atti n g m o r e  u n i ve r s al .

T h e  2 0 2 2  e d i ti o n  i n c o r p o r ate s  clarifcations  o n  a wi d e  ar r ay o f to p i c s ,  i n c l u d i n g  p u m p  c u r r e n ts ,  o ve r c u r r e n t p r o te c ti o n
d e vi c e s ,  tr an s fe r  s wi tc h  i n s tal l ati o n ,  te s t h e a d e r  p i p e  s i z e  as  we l l  a s  o th e r  p i p e  s i z e  r e q u i r e m e n ts  b as e d  o n  n u m b e r  o f fttings
u s e d .  T h e  p o s i ti ve  d i s p l a c e m e n t p u m p  r e q u i r e m e n ts  h a ve  b e e n  r e o r g an i z e d  an d  e n h a n c e d  wi th  th e  i n c l u s i o n  o f n e w
p e r fo r m a n c e  r e q u i r e m e n ts .  T h e  c o m m i tte e  r e c o gn i z e d  i m p r o ve d  fu e l  c o n s u m p ti o n  o f d i e s e l  e n g i n e s  an d  u p d ate d  fu e l  s u p p l y
tan k c ap a c i ty r e q u i r e m e n ts .  O th e r  c h a n ge s  i n c l u d e  clarifcation  o f s e p a r ate  r e q u i r e m e n ts  fo r  ve r ti c al  a n d  h o r i z o n tal  s h a ft
c e n tr i fu g al  p u m p s ,  au to m ate d  i n s p e c ti o n  l i s ti n g r e q u i r e m e n ts ,  m i n i m u m  wate r  l e ve l  i n  s to r a ge  tan ks ,  clarifcation  o n  ve r ti c al
fre  p r o te c ti o n  z o n e s ,  i n c l u s i o n  o f o p e r a ti n g a n d  i n s tal l ati o n  i n s tr u c ti o n s ,  an d  n e w r e q u i r e m e n ts  fo r  m e c h an i c al  s e al s  a n d
m a x i m u m  ti m e  al l o we d  to  ac h i e ve  d e s i g n  p r e s s u r e .
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers.  These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and
Disclaimers Concerning NFPA Standards. ” They can also be viewed
at www. nfpa. org/disclaimers or obtained on request from NFPA.

UPDATES,  ALERTS,  AND FUTURE EDITIONS: New editions of
NFPA codes,  standards,  recommended practices,  and guides (i. e. ,
NFPA Standards)  are released on scheduled revision cycles.  This
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
point in time consists of the current edition of the document,  together
with all TIAs and Errata in effect.  To verify that this document is the
current edition or to determine if it has been amended by TIAs or
Errata,  please consult the National Fire Codes® Subscription Service
or the “List of NFPA Codes & Standards” at www. nfpa. org/docinfo.
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.

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 a n  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 a te s  m a te r i al  th a t 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 ar 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 tati 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 al l  b e  s e n t to  th e
te c h n i c a l  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 a ti o n  o n  r e fe r e n c e d  an d  e x tr a c te d  p u b l i c ati o n s  c an
b e  fo u n d  i n  C h ap te r  2  a n d  An n e x  E .

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

1 . 1 *  S c o p e .

1 . 1 . 1    T h i s  s tan d ar d  d e al s  wi th  th e  s e l e c ti o n  an d  i n s ta l l a ti o n  o f
p u m p s  s u p p l yi n g  l i q u i d  fo r  p r i vate  fre  p r o te c ti o n .

1 . 1 . 2    T h e  s c o p e  o f th i s  d o c u m e n t s h al l  i n c l u d e  l i q u i d
s u p p l i e s ;  s u c ti o n ,  d i s c h a r ge ,  a n d  a u x i l i ar y e q u i p m e n t;  p o we r
s u p p l i e s ,  i n c l u d i n g p o we r  s u p p l y ar r a n ge m e n ts ;  e l e c tr i c  d r i ve
an d  c o n tr o l ;  d i e s e l  e n g i n e  d r i ve  an d  c o n tr o l ;  s te am  tu r b i n e
d r i ve  an d  c o n tr o l ;  a n d  ac c e p tan c e  te s ts  a n d  o p e r a ti o n .

1 . 1 . 3    T h i s  s ta n d ar d  d o e s  n o t c o ve r  s ys te m  l i q u i d  s u p p l y
c a p ac i ty an d  p r e s s u r e  r e q u i r e m e n ts ,  n o r  d o e s  i t c o ve r  r e q u i r e ‐
m e n ts  fo r  p e r i o d i c  i n s p e c ti o n ,  te s ti n g ,  a n d  m a i n te n an c e  o f fre
p u m p  s ys te m s .

1 . 1 . 4    T h i s  s tan d ar d  d o e s  n o t c o ve r  th e  r e q u i r e m e n ts  fo r  i n s tal ‐
l ati o n  wi r i n g  o f fre  p u m p  u n i ts .

1 . 2  P u rp o s e .    T h e  p u r p o s e  o f th i s  s ta n d a r d  i s  to  p r o vi d e  a
re a s o n a b l e  d e gr e e  o f p r o te c ti o n  fo r  l i fe  an d  p r o p e r ty fr o m  fre

th r o u g h  i n s ta l l ati o n  r e q u i r e m e n ts  fo r  s ta ti o n ar y p u m p s  fo r  fre
p r o te c ti o n  b as e d  u p o n  s o u n d  e n g i n e e r i n g  p r i n c i p l e s ,  te s t d a ta ,
an d  feld  e x p e r i e n c e .

1 . 3  Ap p l i c ati o n .

1 . 3 . 1    T h i s  s tan d ar d  s h al l  ap p l y to  c e n tr i fu g al  s i n gl e -s ta ge  an d
m u l ti s tag e  p u m p s  o f th e  h o r i z o n tal  o r  ve r ti c al  s h aft d e s i gn  an d

p o s i ti ve  d i s p l ac e m e n t p u m p s  o f th e  h o r i z o n tal  o r  ve r ti c a l  s h aft
d e s i g n .

1 . 3 . 2    Re q u i r e m e n ts  ar e  e s ta b l i s h e d  fo r  th e  d e s i gn  a n d  i n s tal l a‐
ti o n  o f s i n g l e -s tag e  a n d  m u l ti s tag e  p u m p s ,  p u m p  d r i ve r s ,  an d
as s o c i ate d  e q u i p m e n t.

1 . 4  Re tro ac ti vi ty.    T h e  p r o vi s i o n s  o f th i s  s ta n d a r d  refect a
c o n s e n s u s  o f wh at i s  n e c e s s a r y to  p r o vi d e  a n  a c c e p ta b l e  d e g r e e

o f p r o te c ti o n  fr o m  th e  h az ar d s  a d d r e s s e d  i n  th i s  s tan d ar d  a t
th e  ti m e  th e  s ta n d a r d  was  i s s u e d .

1 . 4 . 1    U n l e s s  o th e r wi s e  specifed,  th e  p r o vi s i o n s  o f th i s  s ta n d ‐
ar d  s h al l  n o t ap p l y to  fac i l i ti e s ,  e q u i p m e n t,  s tr u c tu r e s ,  o r  i n s tal ‐

l ati o n s  th at e x i s te d  o r  we r e  ap p r o ve d  fo r  c o n s tr u c ti o n  o r
i n s ta l l a ti o n  p r i o r  to  th e  e ffe c ti ve  d ate  o f th e  s ta n d ar d .  Wh e r e
specifed,  th e  p r o vi s i o n s  o f th i s  s ta n d a r d  s h al l  b e  r e tr o ac ti ve .

1 . 4 . 2    I n  th o s e  c as e s  wh e r 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
d e te r m i n e s  th at th e  e x i s ti n g  s i tu ati o n  p r e s e n ts  an  u n ac c e p tab l e
d e g r e e  o f r i s k,  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 al l  b e  p e r m i t‐

te d  to  a p p l y r e tr o ac ti ve l y a n y p o r ti o n s  o f th i s  s tan d a r d  d e e m e d
ap p r o p r i a te .

1 . 4 . 3    T h e  r e tr o ac ti ve  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  to  b e  modifed  i f th e i r  ap p l i c a ti o n  c l e ar l y wo u l d  b e
i m p r a c ti c a l  i n  th e  j u d g m 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 ,  an d  o n l y wh e r e  i t i s  c l e a r l y e vi d e n t th a t a r e as o n ab l e
d e g r e e  o f s a fe ty i s  p r o vi d e d .

1 . 5  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 o ve r  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 . 5 . 1    Te c h n i c al  d o c u m e n tati o n  s h al 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 . 5 . 2    T h e  s ys te m ,  m e th o d ,  o r  d e vi c e  s h al l  b e  ap 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 .

1 . 6  U n i ts .

1 . 6 . 1    M e tr i c  u n i ts  o f m e as u r e m e n t i n  th i s  s ta n d a r d  a r e  i n
a c c o r d an 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 ati o n a l  S ys te m  o f U n i ts  ( S I ) .

1 . 6 . 2    Liter an d  bar i n  th i s  s ta n d a r d  ar e  o u ts i d e  o f b u t r e c o g‐
n i z e d  b y S I .

1 . 6 . 3    U n i ts  ar e  l i s te d  i n  Ta b l e  1 . 6 . 3  wi th  c o n ve r s i o n  fac to r s .

1 . 6 . 4  C o n ve rs i o n .    T h e  c o n ve r s i o n  p r o c e d u r e  i s  to  m u l ti p l y
th e  q u an ti ty b y th e  c o n ve r s i o n  fac to r  an d  th e n  r o u n d  th e  r e s u l t
to  an  ap p r o p r i ate  n u m b e r  o f signifcant d i g i ts .

1 . 6 . 5  Trad e  S i z e s .    Wh e r e  i n d u s tr y u ti l i z e s  n o m i n al  d i m e n ‐
s i o n s  to  r e p r e s e n t m a te r i al s ,  p r o d u c ts ,  o r  p e r fo r m a n c e ,  d i r e c t

c o n ve r s i o n s  h a ve  n o t b e e n  u ti l i z e d  an d  ap p r o p r i a te  tr ad e  s i z e s
h ave  b e e n  i n c l u d e d .
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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 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 ar d  an d  s h a l l  b e
c o n s i d e r e d  p ar 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 ub l i c ati o n s .    N a ti o n a l  F i r e  P r o te c ti o n  As s o c i ati 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 1 3 ,  Standard for the Installation of Sprinkler Systems,  2 0 2 2
e d i ti o n .

N F PA 2 2 ,  Standard for Water Tanks for Private Fire Protection,
2 0 1 8  e d i ti o n .

N F PA 2 4 ,  Standard for the Installation of Private Fire Service
Mains and Their Appurtenances,  2 0 2 2  e d i ti o n .

N F PA 2 5 ,  Standard for the Inspection,  Testing,  and Maintenance
of Water-Based Fire Protection Systems,  2 0 2 0  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 1 B ,  Standard for Fire Prevention During Welding,  Cutting,
and Other Hot Work,  2 0 1 9  e d i ti o n .

NFPA 70®,  National Electrical Code®,  2 0 2 0  e d i ti o n .
NFPA 70E®,  Standard for Electrical Safety in the Workplace®,  2 0 2 1

e d i ti o n .
NFPA 72®,  National Fire Alarm and Signaling Code®,  2 0 2 2

e d i ti o n .
N F PA 1 1 0 ,  Standard for Emergency and Standby Power Systems,

2 0 2 2  e d i ti o n .
N F PA 1 9 6 3 ,  Standard for Fire Hose Connections,  2 0 1 9  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  AG M A P u b l i c ati o n s .    Am e r i c a n  G e ar  M a n u fac tu r e r s
As s o c i ati o n ,  1 0 0 1  N .  F ai r fa x  S tr e e t,  S u i te  5 0 0 ,  Al e x a n d r i a ,  VA

2 2 3 1 4 - 1 5 8 7 .

AN S I / AGM A 2 0 1 1 -B 1 4 ,  Cylindrical Wormgearing Tolerance and
Inspection Methods,  2 0 1 4 .

2 . 3 . 2  AN S I  P u b l i c ati o n s .    Am e r i c a n  N a ti o n a l  S ta n d a r d s  I n s ti ‐
tu te ,  I n c . ,  2 5  We s t 4 3 r d  S tr e e t,  4 th  F l o o r,  N e w Yo r k,  N Y 1 0 0 3 6 .

AN S I  B 1 1 . 1 9 ,  Performance Requirements for Safeguarding,  2 0 1 0 .

Tab l e  1 . 6 . 3  S ys te m  o f U n i ts

N am e  o f U n i t U n i t Ab b re vi ati o n C o n ve rs i o n  Fac to r

M e te r ( s ) m 1  ft =  0 . 3 0 4 8  m
F o o t ( fe e t) ft 1  m  =  3 . 2 8 1  ft
M i l l i m e te r ( s ) m m 1  i n .  =  2 5 . 4  m m
I n c h ( e s ) i n . 1  m m  =  0 . 0 3 9 3 7  i n .
L i te r( s ) L 1  g a l  =  3 . 7 8 5  L
G a l l o n ( s )  ( U . S . ) g al 1  L  =  0 . 2 6 4 2  g a l
C u b i c  d e c i m e te r ( s ) d m 3 1  g a l  =  3 . 7 8 5  d m 3

C u b i c  m e te r ( s ) m 3 1  ft3  =  0 . 0 2 8 3  m 3

C u b i c  fo o t ( fe e t) ft3 1  m 3  =  3 5 . 3 1  ft3

P a s c a l ( s ) P a 1  p s i  =  6 8 9 4 . 7 5 7  P a ;
1  b a r  =  1 0 5  P a

P o u n d ( s )  p e r  
s q u a r e  i n c h

p s i 1  P a  =  0 . 0 0 0 1 4 5  p s i ;
1  b a r  =  1 4 . 5  p s i

B a r b a r 1  P a  =  1 0 -5  b a r ;
1  p s i  =  0 . 0 6 8 9  b a r

N o te :  F o r  a d d i ti o n al  c o n ve r s i o n s  a n d  i n fo r m a ti o n ,  s e e  I E E E / AS T M
S I 1 0 ,  Standard for Use of the International System of Units (SI): The Modern

Metric System.

2 . 3 . 3  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 -4 4 0 0 .

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

2 . 3 . 4  AS M E  P ub l i c ati o n s .    AS M E  I n te r n ati o n al ,  Two  P ar k
Ave n u e ,  N e w Yo r k,  N Y 1 0 0 1 6 - 5 9 9 0 .

Boiler and Pressure Vessel Code,  2 0 1 9 .

N 2 . 3 . 5  AS T M  P ub l i c ati o n s .    AS T M  I n te r n ati o n a l ,  1 0 0  B a r r
H a r b o r  D r i ve ,  P. O .  B o x  C 7 0 0 ,  We s t C o n s h o h o ke n ,  PA
1 9 4 2 8 - 2 9 5 9 .

AS T M  S I 1 0 ,  IEEE/ASTM SI 1 0 American National Standard for
Metric Practice,  2 0 1 6 .

2 . 3 . 6  AWS  P u b l i c ati o n s .    Am e r i c a n  We l d i n g  S o c i e ty,  8 6 6 9  N W
3 6  S tr e e t,  S u i te  1 3 0 ,  M i am i ,  F L  3 3 1 6 6 -6 6 7 2 .

AWS  D 1 . 1 / D 1 . 1 M ,  Structural Welding Code — Steel,  2 0 1 5 .

2 . 3 . 7  H I  P ub l i c ati o n s .    H yd r au l i c  I n s ti tu te ,  6  C am p u s  D r i ve ,
F i r s t F l o o r  N o r th ,  P ar s i p p an y,  N J  0 7 0 5 4 -4 4 0 6 .

AN S I / H I  1 . 4 ,  Rotodynamic Centrifugal Pumps for Manuals
Describing Installation,  Operation and Maintenance,  2 0 1 4 .

AN S I / H I  3 . 6 ,  Rotary Pump Tests,  2 0 1 6 .

Δ 2 . 3 . 8  I E E E  P u b l i c ati o n s .    I E E E ,  T h r e e  P ar k Ave n u e ,  1 7 th
F l o o r,  N e w Yo r k,  N Y 1 0 0 1 6 -5 9 9 7 .

I E E E  C 6 2 . 1 ,  IEEE Standard for Gapped Silicon-Carbide Surge
Arresters for AC Power Circuits,  1 9 8 9 .

I E E E  C 6 2 . 1 1 ,  IEEE Standard for Metal-Oxide Surge Arresters for
Alternating Current Power Circuits (> 1  kV),  2 0 1 2 .

I E E E  C 6 2 . 4 1 ,  IEEE Recommended Practice for Surge Voltages in
Low-Voltage AC Power Circuits,  1 9 9 1 .

2 . 3 . 9  I S O  P u b l i c ati o n s .    I n te r n ati o n al  O r ga n i z ati o n  fo r  S ta n d ‐
ar d i z a ti o n ,  I S O  C e n tr al  S e c r e tar i at,  B I B C  I I ,  C h e m i n  d e  B l an ‐
d o n n e t 8 ,  C P  4 0 1 ,  1 2 1 4  Ve r n i e r,  Ge n e va,  S wi tz e r l a n d .

I S O  1 5 5 4 0 ,  Fire Resistance of Non-Metallic Hose Assemblies and
Non-Metallic Compensators — Test Methods,  2 n d  e d i ti o n ,  2 0 1 6 .

2 . 3 . 1 0  N E M A P u b l i c ati o n s .    N a ti o n al  E l e c tr i c al  M a n u fac tu r e r s
As s o c i ati o n ,  1 3 0 0  N o r th  1 7 th  S tr e e t,  S u i te  9 0 0 ,  Ar l i n gto n ,  VA
2 2 2 0 9 .

N E M A M G -1 ,  Motors and Generators,  2 0 1 8 .

Δ 2 . 3 . 1 1  U L  P ub l i c ati o n s .    U n d e r wr i te r s  L ab o r a to r i e s  I n c . ,  3 3 3
Pfngsten  Ro a d ,  N o r th b r o o k,  I L  6 0 0 6 2 -2 0 9 6 .

U L  1 4 2 ,  Steel Aboveground Tanks for Flammable and Combustible
Liquids,  2 0 1 9 .

U L  5 0 8 ,  Industrial Control Equipment,  2 0 1 8 .

U L  1 4 4 9 ,  Surge Protective Devices,  2 0 1 8 .

2 . 3 . 1 2  O th e r P ub 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 am -
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 4 ,  Standard for the Installation of Standpipe and Hose
Systems,  2 0 1 9  e d i ti o n .
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N F PA 3 7 ,  Standard for the Installation and Use of Stationary
Combustion Engines and Gas Turbines,  2 0 1 8  e d i ti o n .

NFPA 70®,  National Electrical Code®,  2 0 2 0  e d i ti o n .
N F PA 1 1 0 ,  Standard for Emergency and Standby Power Systems,

2 0 1 9  e d i ti o n .
N F PA 1 4 5 1 ,  Standard for a Fire and Emergency Service Vehicle

Operations Training Program,  2 0 1 8  e d i ti o n .
NFPA 5000®,  Building Construction and Safety Code®,  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 rm 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 rga 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 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 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  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 . 4  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 . 5  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 . 6  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 rd  “ 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 ard  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 ac ti c e s ,  an d
Gu i d e s .

3 . 3  G e n e ral  Defnitions.

3 . 3 . 1  Ad d i ti ve .    A l i q u i d  s u c h  as  fo am  c o n c e n tr ate s ,  emulsif‐
ers,  an d  h a z a r d o u s  va p o r  s u p p r e s s i o n  l i q u i d s  a n d  fo a m i n g
ag e n ts  i n te n d e d  to  b e  i n j e c te d  i n to  th e  wate r  s tr e a m  at o r

a b o ve  th e  wa te r  p r e s s u r e .

3 . 3 . 2  Al te r n ate  P o we r.    S e e  3 . 3 . 4 8 . 1 .

3 . 3 . 3  Aq u i fe r.    An  u n d e r g r o u n d  fo r m ati o n  th at c o n tai n s  suff‐
cient s a tu r ate d  p e r m e a b l e  m ate r i a l  to  yi e l d  signifcant q u an ti ‐

ti e s  o f wate r.

3 . 3 . 4  Aq u i fe r P e r fo r m an c e  An al ys i s .    A te s t d e s i g n e d  to  d e te r ‐
m i n e  th e  a m o u n t o f u n d e r g r o u n d  wate r  avai l ab l e  i n  a g i ve n
feld  a n d  p r o p e r  we l l  s p a c i n g to  a vo i d  i n te r fe r e n c e  i n  th a t feld.
B as i c a l l y,  te s t r e s u l ts  p r o vi d e  i n fo r m a ti o n  c o n c e r n i n g tr a n s m i s ‐

s i b i l i ty an d  s to r a ge  coeffcient ( a va i l a b l e  vo l u m e  o f wate r )  o f
th e  aq u i fe r.

3 . 3 . 5  Au to m ate d  I n s p e c ti o n  an d  Te s ti n g.    T h e  p e r fo r m an c e  o f
i n s p e c ti o n s  an d  te s ts  at a d i s tan c e  fr o m  th e  s ys te m  o r  c o m p o ‐
n e n t b e i n g  i n s p e c te d  o r  te s te d  th r o u g h  th e  u s e  o f e l e c tr o n i c

d e vi c e s  o r  e q u i p m e n t i n s tal l e d  fo r  th e  p u r p o s e .

N 3 . 3 . 6  Au to 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 .  [ 7 0 : 1 0 0 ]

3 . 3 . 7  Au to m ati c  Tran s fe r S wi tc h .    S e e  3 . 3 . 6 9 . 2 . 1 .

3 . 3 . 8  B ran c h  C i rc u i t.    S e e  3 . 3 . 1 1 . 1 .

3 . 3 . 9  B re ak Tan k .    A ta n k p r o vi d i n g  s u c ti o n  to  a  fre  p u m p
wh o s e  c ap a c i ty i s  l e s s  th an  th e  fre  p r o te c ti o n  d e m a n d  (fow

r ate  ti m e s  fow d u r ati o n ) .

3 . 3 . 1 0  C h ur n .    S e e  3 . 3 . 4 3 ,  N o  F l o w ( C h u r n ,  S h u to ff) .

3 . 3 . 1 1  C i rc u i t.

Δ 3 . 3 . 1 1 . 1  Branch Circuit.    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 ) .  [ 7 0 : 1 0 0 ]

3 . 3 . 1 1 . 2  Fault Tolerant External Control Circuit.    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 ta r ti n g th e  fre

p u m p  fr o m  al l  o th e r  i n te r n al  o r  e x te r n a l  m e a n s  a n d  c an
c a u s e  th e  c o n tr o l l e r  to  s tar 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 .

3 . 3 . 1 2  C i rc u l ati o n  Re l i e f Val ve .    S e e  3 . 3 . 7 7 . 4 . 1 .

Δ 3 . 3 . 1 3  C o r ro s i o n - Re s i s tan t M ate ri al .    M ate r i a l s  s u c h  a s  b r as s ,
c o p p e r,  s tai n l e s s  s te e l ,  o r  o th e r  m ate r i a l s  th at wi th s ta n d  c o r r o ‐

s i o n  d am ag e  c au s e d  b y o x i d ati o n  o r  o th e r  c h e m i c a l  r e ac ti o n s .

3 . 3 . 1 4  D i e s e l  E n gi n e .    S e e  3 . 3 . 1 9 . 1 .

3 . 3 . 1 5  D i s c h arge  P re s s u re .    S e e  3 . 3 . 4 9 . 1 .

Δ 3 . 3 . 1 6  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 an 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 a n  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.  [ 7 0 : 1 0 0 ]

3 . 3 . 1 7  D i s tan c e  M o n i to ri n g.    T h e  m o n i to r i n g  o f var i o u s  c o n d i ‐
ti o n s  o f a s ys te m  o r  c o m p o n e n t fr o m  a l o c a ti o n  d i s tan t fr o m

th e  s ys te m  o r  c o m p o n e n t th r o u g h  th e  u s e  o f e l e c tr o n i c  d e vi c e s ,
m e te r s ,  o r  e q u i p m e n t i n s tal l e d  fo r  th e  p u r p o s e .

3 . 3 . 1 8  D rawd o wn .    T h e  ve r ti c a l  d i ffe r e n c e  b e twe e n  th e  p u m p ‐
i n g wa te r  l e ve l  a n d  th e  s tati c  wate r  l e ve l .

3 . 3 . 1 9  E n gi n e .

3 . 3 . 1 9 . 1 *  Diesel Engine.    An  i n te r n al  c o m b u s ti o n  e n g i n e  i n
wh i c h  th e  fu e l  i s  i g n i te d  e n ti r e l y b y th e  h e a t r e s u l ti n g  fr o m

th e  c o m p r e s s i o n  o f th e  ai r  s u p p l i e d  fo r  c o m b u s ti o n .
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 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 .

3 . 3 . 1 9 . 1 . 1  Internal Combustion Engine.    An y e n g i n e  i n  wh i c h
th e  wo r ki n g  m e d i u m  c o n s i s ts  o f th e  p r o d u c ts  o f c o m b u s ti o n
o f th e  a i r  an d  fu e l  s u p p l i e d .

3 . 3 . 2 0  E n gi n e  B atte r y.    A b a tte r y u s e d  to  p r o vi d e  suffcient
e l e c tr i c al  e n e r gy to  c r a n k th e  e n g i n e  to  ac h i e ve  e n g i n e  s tar t
an d  th e  n e c e s s ar y e n e r g y fo r  s ys te m  c o n tr o l s .

3 . 3 . 2 1  Fau l t To l e ran t E x te r n al  C o n tro l  C i rc u i t.    S e e  3 . 3 . 1 1 . 2 .

Δ 3 . 3 . 2 2  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 a te 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 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 .  [ 7 0 : 1 0 0 ]

3 . 3 . 2 3  Fi re  P u m p  Al ar m .    A s u p e r vi s o r y s i g n al  i n d i c ati n g  an
ab n o r m a l  c o n d i ti o n  r e q u i r i n g  i m m e d i a te  atte n ti o n .

3 . 3 . 2 4  Fi re  P um p  C o n tro l l e r.    A g r o u p  o f d e vi c e s  th at s e r ve  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  s tar ti n g  a n d  s to p ‐
p i n g  o f th e  fre  p u m p  d r i ve r  an d  to  m o n i to r  a n d  s i g n al  th e

s tatu s  an d  c o n d i ti o n  o f th e  fre  p u m p  u n i t.

3 . 3 . 2 5  Fi re  P u m p  U n i t.    An  as s e m b l e d  u n i t c o n s i s ti n g  o f a  fre
p u m p ,  d r i ve r,  c o n tr o l l e r,  a n d  ac c e s s o r i e s .

3 . 3 . 2 6  Fl e x i b l e  C o n n e c ti n g S h aft.    A d e vi c e  th a t i n c o r p o r ate s
two  fexible  j o i n ts  an d  a  te l e s c o p i n g e l e m e n t.

3 . 3 . 2 7  Fl e x i b l e  C o up l i n g.    A d e vi c e  u s e d  to  c o n n e c t th e  s h a fts
o r  o th e r  to r q u e -tr an s m i tti n g c o m p o n e n ts  fr o m  a  d r i ve r  to  th e

p u m p ,  a n d  th at p e r m i ts  m i n o r  an g u l ar  a n d  p ar al l e l  m i s al i gn ‐
m e n t as  r e s tr i c te d  b y b o th  th e  p u m p  a n d  c o u p l i n g  m an u fa c tu r ‐

e r s .

3 . 3 . 2 8  Fl o o d e d  S uc ti o n .    T h e  c o n d i ti o n  wh e r e  wate r  fows
fr o m  an  atm o s p h e r i c  ve n te d  s o u r c e  to  th e  p u m p  wi th o u t th e

ave r ag e  p r e s s u r e  at th e  p u m p  i n l e t fange  d r o p p i n g  b e l o w
atm o s p h e r i c  p r e s s u r e  wi th  th e  p u m p  o p e r a ti n g a t 1 5 0  p e r c e n t

o f i ts  r a te d  c a p ac i ty.

3 . 3 . 2 9  G ro u n d wate r.    T h at wa te r  th at i s  avai l ab l e  fr o m  a  we l l ,
d r i ve n  i n to  wa te r-b e ar i n g s u b s u r fa c e  s tr ata ( a q u i fe r ) .

3 . 3 . 3 0 *  H e ad .    A q u a n ti ty u s e d  to  e x p r e s s  a fo r m  ( o r  c o m b i n a‐
ti o n  o f fo r m s )  o f th e  e n e r gy c o n te n t o f wa te r  p e r  u n i t we i gh t o f

th e  wa te r  r e fe r r e d  to  an y ar b i tr ar y d atu m .

3 . 3 . 3 0 . 1  Net Positive Suction Head (NPSH)  (hsv) .    T h e  to tal
s u c ti o n  h e ad  i n  fe e t ( m e te r s )  o f l i q u i d  ab s o l u te ,  d e te r m i n e d

at th e  s u c ti o n  n o z z l e ,  a n d  r e fe r r e d  to  d atu m ,  l e s s  th e  vap o r
p r e s s u r e  o f th e  l i q u i d  i n  fe e t ( m e te r s )  ab s o l u te .

3 . 3 . 3 0 . 2  Total Discharge Head (hd) .    T h e  r e a d i n g o f a p r e s ‐
s u r e  g au ge  at th e  d i s c h ar g e  o f th e  p u m p ,  c o n ve r te d  to  fe e t
( m e te r s )  o f l i q u i d ,  an d  r e fe r r e d  to  d atu m ,  p l u s  th e  ve l o c i ty

h e ad  a t th e  p o i n t o f ga u g e  a ttac h m e n t.

3 . 3 . 3 0 . 3  Total Head.

3 . 3 . 3 0 . 3 . 1 *  Total Head (H) ,  Horizontal Pumps.    T h e  m e as u r e
o f th e  wo r k i n c r e as e ,  p e r  p o u n d  ( ki l o gr a m )  o f l i q u i d ,  i m p ar ‐

te d  to  th e  l i q u i d  b y th e  p u m p ,  an d  th e r e fo r e  th e  al ge b r ai c
d i ffe r e n c e  b e twe e n  th e  to ta l  d i s c h ar g e  h e ad  an d  th e  to tal
s u c ti o n  h e ad .  To tal  h e ad ,  as  d e te r m i n e d  o n  te s t wh e r e

s u c ti o n  l i ft e x i s ts ,  i s  th e  s u m  o f th e  to tal  d i s c h a r ge  h e ad  an d
to ta l  s u c ti o n  l i ft.  Wh e r e  p o s i ti ve  s u c ti o n  h e a d  e x i s ts ,  th e
to ta l  h e ad  i s  th e  to ta l  d i s c h ar g e  h e a d  m i n u s  th e  to ta l  s u c ti o n

h e ad .

3 . 3 . 3 0 . 3 . 2 *  Total Head (H) ,  Vertical Turbine Pumps.    T h e
d i s tan c e  fr o m  th e  p u m p i n g l i q u i d  l e ve l  to  th e  c e n te r  o f th e

d i s c h ar g e  ga u g e  p l u s  th e  to tal  d i s c h ar g e  h e ad .

3 . 3 . 3 0 . 4  Total Rated Head.    T h e  to tal  h e a d  d e ve l o p e d  a t
r a te d  c a p a c i ty an d  r a te d  s p e e d  fo r  a  c e n tr i fu g al  p u m p .

3 . 3 . 3 0 . 5  Total Suction Head.    S u c ti o n  h e ad  e x i s ts  wh e r e  th e
to ta l  s u c ti o n  h e a d  i s  ab o ve  atm o s p h e r i c  p r e s s u r e .  To tal
s u c ti o n  h e ad ,  a s  d e te r m i n e d  o n  te s t,  i s  th e  r e ad i n g o f a

ga u g e  a t th e  s u c ti o n  o f th e  p u m p ,  c o n ve r te d  to  fe e t
( m e te r s )  o f l i q u i d ,  an d  r e fe r r e d  to  d atu m ,  p l u s  th e  ve l o c i ty
h e a d  at th e  p o i n t o f g au ge  a ttac h m e n t.

3 . 3 . 3 0 . 6 *  Velocity Head (hv) .    T h e  ki n e ti c  e n e r g y o f a  u n i t
we i g h t o f fuid  m o vi n g wi th  ve l o c i ty (v)  d e te r m i n e d  at th e
p o i n t o f th e  g au g e  c o n n e c ti o n .

3 . 3 . 3 1  H i gh - Ri s e  B u i l d i n g.    A b u i l d i n g  wh e r e  th e  foor  o f an
o c c u p i a b l e  s to r y i s  g r e ate r  th an  7 5  ft ( 2 3  m )  ab o ve  th e  l o we s t

l e ve l  o f fre  d e p a r tm e n t ve h i c l e  ac c e s s .  [ 5 0 0 0 ,  2 0 2 1 ]

Δ 3 . 3 . 3 2  I n  S i gh t Fro m  ( Wi thi n  S i gh t Fro m ,  Wi th i n  S i gh t) .
Wh e r e  th i s  C o d e  specifes  th at 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 gh t fr o m , ”  o r “ wi th i n  s i gh t o f, ”  an d  s o  fo r th ,
a n 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 i s  to  b e  vi s i b l e
a n d  n o t m o r e  th a n  1 5  m  ( 5 0  ft)  d i s tan t fr o m  th e  o th e r.

[ 7 0 : 1 0 0 ]

3 . 3 . 3 3  I n te r n al  C o m b u s ti o n  E n gi n e .    S e e  3 . 3 . 1 9 . 1 . 1 .

3 . 3 . 3 4  I s o l ati n g S wi tc h .    S e e  3 . 3 . 6 9 . 1 .

3 . 3 . 3 5  L i q ui d .    F o r  th e  p u r p o s e s  o f th i s  s tan d a r d ,  l i q u i d  r e fe r s
to  wate r,  fo a m - wate r  s o l u ti o n ,  fo a m  c o n c e n tr ate s ,  wa te r  ad d i ‐

ti ve s ,  o r  o th e r  l i q u i d s  fo r  fre  p r o te c ti o n  p u r p o s e s .

3 . 3 . 3 6  L i q u i d  L e ve l .

3 . 3 . 3 6 . 1  Pumping Liquid Level.    T h e  l e ve l ,  wi th  r e s p e c t to
th e  p u m p ,  o f th e  b o d y o f l i q u i d  fr o m  wh i c h  i t ta ke s  s u c ti o n

wh e n  th e  p u m p  i s  i n  o p e r ati o n .  M e a s u r e m e n ts  ar e  m ad e  th e
s a m e  a s  wi th  th e  s tati c  l i q u i d  l e ve l .

3 . 3 . 3 6 . 2  Static Liquid Level.    T h e  l e ve l ,  wi th  r e s p e c t to  th e
p u m p ,  o f th e  b o d y o f l i q u i d  fr o m  wh i c h  i t take s  s u c ti o n

wh e n  th e  p u m p  i s  n o t i n  o p e r ati o n .  F o r  ve r ti c al  s h aft
tu r b i n e –typ e  p u m p s ,  th e  d i s tan c e  to  th e  l i q u i d  l e ve l  i s  m e as ‐

u r e d  ve r ti c al l y fr o m  th e  h o r i z o n tal  c e n te r l i n e  o f th e
d i s c h ar g e  h e ad  o r  te e .

3 . 3 . 3 7  L o s s  o f P h as e .    T h e  l o s s  o f o n e  o r  m o r e ,  b u t n o t al l ,
p h as e s  o f th e  p o l yp h as e  p o we r s o u r c e .

3 . 3 . 3 8  M an u al  Tran s fe r S wi tc h.    S e e  3 . 3 . 6 9 . 2 . 2 .

Δ 3 . 3 . 3 9 *  M ax i m u m  P u m p  B rake  H o rs e p o we r.    T h e  m a x i m u m
b r a ke  h o r s e p o we r  r e q u i r e d  to  d r i ve  th e  p u m p  a t r ate d  s p e e d .

3 . 3 . 4 0  M o to r.

3 . 3 . 4 0 . 1  Dripproof Guarded Motor.    A d r i p p r o o f m ac h i n e
wh o s e  ve n ti l ati n g  o p e n i n g s  ar e  gu ar d e d  i n  a c c o r d an c e  wi th

th e  defnition  fo r  d r i p p r o o f m o to r.

3 . 3 . 4 0 . 2  Dripproof Motor.    An  o p e n  m o to r  i n  wh i c h  th e
ve n ti l ati n g  o p e n i n g s  a r e  s o  c o n s tr u c te d  th at s u c c e s s fu l  o p e r ‐

a ti o n  i s  n o t i n te r fe r e d  wi th  wh e n  d r o p s  o f l i q u i d  o r  s o l i d
p ar ti c l e s  s tr i k e  o r  e n te r  th e  e n c l o s u r e  at an y an g l e  fr o m  0  to
1 5  d e g r e e s  d o wn war d  fr o m  th e  ve r ti c a l .
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D E F I N I T I O N S 2 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

3 . 3 . 4 0 . 3  Dust-Ignition-Proof Motor.    A to tal l y e n c l o s e d  m o to r
wh o s e  e n c l o s u r e  i s  d e s i g n e d  an d  c o n s tr u c te d  i n  a  m an n e r
th a t wi l l  e x c l u d e  i g n i ti b l e  am o u n ts  o f d u s t o r  am o u n ts  th at
m i gh t a ffe c t p e r fo r m a n c e  o r  r ati n g  a n d  th at wi l l  n o t p e r m i t
ar c s ,  s p ar 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  ac c u m u l ati o n s
o r  atm o s p h e r i c  s u s p e n s i o n s  o f a specifc  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 .

3 . 3 . 4 0 . 4  Electric Motor.    A m o to r  th at i s  classifed  a c c o r d i n g
to  m e c h a n i c al  p r o te c ti o n  an d  m e th o d s  o f c o o l i n g .

3 . 3 . 4 0 . 5  Explosionproof Motor.    A to tal l y e n c l o s e d  m o to r
wh o s e  e n c l o s u r e  i s  d e s i gn e d  a n d  c o n s tr u c te d  to  wi th s tan d
an  e x p l o s i o n  o f a specifed  g as  o r  vap o r  th at c o u l d  o c c u r
wi th i n  i t an d  to  p r e ve n t th e  i g n i ti o n  o f th e  specifed  g as  o r
va p o r  s u r r o u n d i n g  th e  m o to r  b y s p a r ks ,  fashes,  o r  e x p l o ‐
s i o n s  o f th e  specifed  g as  o r  vap o r  th a t c o u l d  o c c u r  wi th i n
th e  m o to r  c a s i n g .

3 . 3 . 4 0 . 6  Guarded Motor.    An  o p e n  m o to r  i n  wh i c h  a l l  o p e n ‐
i n g s  gi vi n g d i r e c t ac c e s s  to  l i ve  m e tal  o r  r o ta ti n g p ar ts
( e x c e p t s m o o th  r o tati n g  s u r fa c e s )  ar e  l i m i te d  i n  s i z e  b y th e
s tr u c tu r a l  p a r ts  o r  b y s c r e e n s ,  baffes,  g r i l l e s ,  e x p a n d e d
m e tal ,  o r  o th e r  m e an s  to  p r e ve n t ac c i d e n tal  c o n tac t wi th
h a z a r d o u s  p ar ts .  O p e n i n g s  gi vi n g d i r e c t ac c e s s  to  s u c h  l i ve
o r  r o ta ti n g p a r ts  s h a l l  n o t p e r m i t th e  p a s s a ge  o f a c yl i n d r i c al
r o d  0 . 7 5  i n .  ( 1 9  m m )  i n  d i am e te r.

3 . 3 . 4 0 . 7  Open Motor.    A m o to r  h a vi n g ve n ti l ati n g  o p e n i n g s
th a t p e r m i t p as s ag e  o f e x te r n al  c o o l i n g a i r  o ve r  an d  ar o u n d
th e  wi n d i n g s  o f th e  m o to r.  Wh e r e  ap p l i e d  to  l a r ge  ap p ar a tu s
wi th o u t qualifcation,  th e  te r m  d e s i gn a te s  a m o to r  h a vi n g
n o  r e s tr i c ti o n  to  ve n ti l a ti o n  o th e r  th an  th at n e c e s s i tate d  b y
m e c h a n i c al  c o n s tr u c ti o n .

3 . 3 . 4 0 . 8  Totally Enclosed Fan-Cooled Motor.    A to tal l y
e n c l o s e d  m o to r  e q u i p p e d  fo r  e x te r i o r  c o o l i n g b y m e an s  o f a
fa n  o r  fa n s  i n te g r al  wi th  th e  m o to r  b u t e x te r n a l  to  th e
e n c l o s i n g p a r ts .

3 . 3 . 4 0 . 9  Totally Enclosed Motor.    A m o to r  e n c l o s e d  s o  a s  to
p r e ve n t th e  fr e e  e x c h a n ge  o f a i r  b e twe e n  th e  i n s i d e  a n d  th e
o u ts i d e  o f th e  c a s e  b u t n o t suffciently e n c l o s e d  to  b e
te r m e d  a i r ti g h t.

3 . 3 . 4 0 . 1 0  Totally Enclosed Nonventilated Motor.    A to tal l y
e n c l o s e d  m o to r  th a t i s  n o t e q u i p p e d  fo r  c o o l i n g b y m e a n s
e x te r n al  to  th e  e n c l o s i n g  p ar ts .

3 . 3 . 4 1  N e t P o s i ti ve  S u c ti o n  H e ad  ( N P S H )  ( hsv) .    S e e  3 . 3 . 3 0 . 1 .

3 . 3 . 4 2  N e t P re s s u re  ( D i ffe re n ti al  P re s s u re ) .    S e e  3 . 3 . 4 9 . 3 .

3 . 3 . 4 3 *  N o  Fl o w ( C h u r n ,  S h u to ff) .    T h e  c o n d i ti o n  o f z e r o
fow wh e n  th e  fre  p u m p  i s  r u n n i n g  b u t th e  o n l y wate r  p a s s i n g
th r o u g h  th e  p u m p  i s  a s m al l  fow th at i s  d i s c h ar g e d  th r o u gh

th e  p u m p  c i r c u l a ti o n  r e l i e f val ve  o r  s u p p l i e s  th e  c o o l i n g fo r  a
d i e s e l  e n g i n e  d r i ve r.

N 3 . 3 . 4 4  N o n au to m ati c .    Re q u i r i n g  h u m a n  i n te r ve n ti o n  to
p e r fo r m  a  fu n c ti o n .  [ 7 0 : 1 0 0 ]

3 . 3 . 4 5  O n - S i te  P o we r P ro d u c ti o n  Fac i l i ty.    S e e  3 . 3 . 4 8 . 2 .

3 . 3 . 4 6 *  O n - S i te  S tan d b y G e n e rato r.    S e e  3 . 3 . 4 8 . 3 .

3 . 3 . 4 7 *  P e ak  L o ad .    As  i t p e r ta i n s  to  a c c e p ta n c e  te s ti n g i n  th i s
s tan d ar d ,  th e  m a x i m u m  p o we r  r e q u i r e d  to  d r i ve  th e  p u m p  a t
a n y fow r ate  u p  to  1 5 0  p e r c e n t o f r ate d  c ap a c i ty (fow) .

3 . 3 . 4 8  P o we r.

3 . 3 . 4 8 . 1  Alternate Power.    A p o we r  s o u r c e  th at i s  i n d e p e n d ‐
e n t o f th e  p r i m ar y p o we r  s u p p l y.

3 . 3 . 4 8 . 2  On-Site Power Production Facility.    An  o n -s i te  n o r m al
s u p p l y o f e l e c tr i c  p o we r  th at i s  e x p e c te d  to  b e  c o n s ta n tl y

p r o d u c i n g p o we r.  [ 7 0 : 6 9 5 . 2 ]

3 . 3 . 4 8 . 3  On-Site Standby Generator.    A fa c 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  a n  o n -s i te  p o we r  p r o d u c ti o n  fa c i l i ty,  i n  th a t i t i s
n o t c o n s tan tl y p r o d u c i n g p o we r.  [ 7 0 : 6 9 5 . 2 ]

3 . 3 . 4 8 . 4  Standby Power.    An  al te r n ate  p o we r  s o u r c e  th a t i s
n o r m al l y i n a c ti ve  b u t b e c o m e s  ac ti ve  wh e n e ve r  th e  p r i m ar y
p o we r  i s  l o s t.

3 . 3 . 4 9  P re s s u re .

3 . 3 . 4 9 . 1  Discharge Pressure.    T h e  to tal  p r e s s u r e  avai l ab l e  at
th e  fre  p u m p  d i s c h ar g e  fange.

3 . 3 . 4 9 . 2 *  Lowest Permissible Suction Pressure.    T h e  l o we s t
s u c ti o n  p r e s s u r e  p e r m i tte d  b y th i s  s tan d ar d  an d  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 . 3 . 4 9 . 3 *  Net Pressure (Differential Pressure) .    F o r  ve r ti c al
tu r b i n e  fre  p u m p s ,  th e  to ta l  p r e s s u r e  a t th e  fre  p u m p

d i s c h ar g e  fange  p l u s  th e  to ta l  s u c ti o n  l i ft.  F o r  o th e r  fre
p u m p s ,  th e  to tal  p r e s s u r e  at th e  fre  p u m p  d i s c h a r ge  fange
m i n u s  th e  to ta l  p r e s s u r e  at th e  fre  p u m p  s u c ti o n  fange.

3 . 3 . 4 9 . 4  Rated Pressure.    T h e  n e t p r e s s u r e  ( d i ffe r e n ti al  p r e s ‐
s u r e )  at r ate d  fow an d  r a te d  s p e e d  a s  m ar ke d  o n  th e  m a n u ‐

fa c tu r e r ’ s  n am e p l ate .

3 . 3 . 4 9 . 5  Suction Pressure.    T h e  to tal  p r e s s u r e  avai l ab l e  a t th e
fre  p u m p  s u c ti o n  fange.

3 . 3 . 5 0  P re s s u re - Re gu l ati n g D e vi c e .    A d e vi c e  d e s i g n e d  fo r  th e
p u r p o s e  o f r e d u c i n g ,  r e g u l a ti n g,  c o n tr o l l i n g ,  o r  r e s tr i c ti n g

wate r  p r e s s u r e .  [ 1 4 ,  2 0 1 9 ]

3 . 3 . 5 1  P u m p .

3 . 3 . 5 1 . 1  Additive Pump.    A p u m p  th at i s  u s e d  to  i n j e c t ad d i ‐
ti ve s  i n to  th e  wate r  s tr e a m .

3 . 3 . 5 1 . 2  Can Pump.    A ve r ti c a l  s h a ft tu r b i n e –typ e  p u m p  i n  a
c a n  ( s u c ti o n  ve s s e l )  fo r  i n s tal l a ti o n  i n  a p i p e l i n e  to  r ai s e

wate r  p r e s s u r e .

3 . 3 . 5 1 . 3  Centrifugal Pump.    A p u m p  i n  wh i c h  th e  p r e s s u r e  i s
d e ve l o p e d  p r i n c i p al l y b y th e  ac ti o n  o f c e n tr i fu ga l  fo r c e .

3 . 3 . 5 1 . 4  End Suction Pump.    A s i n gl e  s u c ti o n  p u m p  h a vi n g
i ts  s u c ti o n  n o z z l e  o n  th e  o p p o s i te  s i d e  o f th e  c as i n g  fr o m
th e  stuffng  b o x  an d  h avi n g  th e  fac e  o f th e  s u c ti o n  n o z z l e

p e r p e n d i c u l ar  to  th e  l o n g i tu d i n a l  ax i s  o f th e  s h a ft.

3 . 3 . 5 1 . 5  Fire Pump.    A p u m p  th at i s  a  p r o vi d e r  o f l i q u i d
fow an d  p r e s s u r e  d e d i c ate d  to  fre  p r o te c ti o n .

3 . 3 . 5 1 . 6  Foam Concentrate Pump.    S e e  3 . 3 . 5 1 . 1 ,  Ad d i ti ve
P u m p .

3 . 3 . 5 1 . 7  Gear Pump.    A p o s i ti ve  d i s p l a c e m e n t p u m p  c h ar a c ‐
te r i z e d  b y th e  u s e  o f g e ar  te e th  an d  c a s i n g to  d i s p l ac e  l i q u i d .

3 . 3 . 5 1 . 8  Horizontal Pump.    A p u m p  wi th  th e  s h aft n o r m al l y
i n  a h o r i z o n ta l  p o s i ti o n .
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 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 .

3 . 3 . 5 1 . 9  Horizontal Split-Case Pump.    A c e n tr i fu ga l  p u m p
c h a r ac te r i z e d  b y a h o u s i n g  th a t i s  s p l i t p ar a l l e l  to  th e  s h a ft.

3 . 3 . 5 1 . 1 0  In-Line Pump.    A c e n tr i fu g al  p u m p  wh o s e  d r i ve
u n i t i s  s u p p o r te d  b y th e  p u m p  h avi n g  i ts  s u c ti o n  an d
d i s c h ar g e  fanges  o n  a p p r o x i m a te l y th e  s a m e  c e n te r l i n e .

3 . 3 . 5 1 . 1 1 *  Multistage Multiport Pump.    A s i n g l e - d r i ve r  p u m p
wi th  m u l ti p l e  i m p e l l e r s  o p e r a ti n g i n  s e r i e s  wh e r e  th e
d i s c h ar g e  fr o m  e ac h  i m p e l l e r,  e x c e p t th e  l as t i m p e l l e r,  i s  th e
s u c ti o n  fo r  th e  n e x t i m p e l l e r,  a n d  d i s c h ar g e  p o r ts  ar e  p r o vi ‐
d e d  a fte r  m u l ti p l e  i m p e l l e r s .

3 . 3 . 5 1 . 1 2  Packaged Fire Pump Assembly.    F i r e  p u m p  u n i t
c o m p o n e n ts  a s s e m b l e d  at a  p ac kag i n g  fa c i l i ty an d  s h i p p e d
as  a  u n i t to  th e  i n s tal l ati o n  s i te .  T h e  s c o p e  o f l i s te d  c o m p o ‐
n e n ts  ( wh e r e  r e q u i r e d  to  b e  l i s te d  b y th i s  s ta n d ar d )  i n  a  p r e -
as s e m b l e d  p a c ka ge  i n c l u d e s  th e  p u m p ,  d r i ve r,  c o n tr o l l e r,
an d  o th e r  ac c e s s o r i e s  identifed  b y th e  p ac kag e r  a s s e m b l e d
o n to  a  b a s e  wi th  o r  wi th o u t an  e n c l o s u r e .

3 . 3 . 5 1 . 1 3  Piston Plunger Pump.    A p o s i ti ve  d i s p l ac e m e n t
p u m p  c h ar a c te r i z e d  b y th e  u s e  o f a p i s to n  o r  p l u n ge r  an d  a
c yl i n d e r  to  d i s p l a c e  l i q u i d .

3 . 3 . 5 1 . 1 4  Positive Displacement Pump.    A p u m p  th at i s  c h ar ‐
ac te r i z e d  b y a  m e th o d  o f p r o d u c i n g  fow b y c ap tu r i n g  a
specifc  vo l u m e  o f fuid  p e r  p u m p  r e vo l u ti o n  a n d  r e d u c i n g
th e  fuid  vo i d  b y a  m e c h an i c al  m e an s  to  d i s p l a c e  th e  p u m p ‐
i n g  fuid.

3 . 3 . 5 1 . 1 5  Pressure Maintenance (Jockey or Make-Up)  Pump.    A
p u m p  d e s i g n e d  to  m ai n ta i n  th e  p r e s s u r e  o n  th e  fre  p r o te c ‐
ti o n  s ys te m ( s )  b e twe e n  p r e s e t l i m i ts  wh e n  th e  s ys te m  i s  n o t
fowing  wate r.

3 . 3 . 5 1 . 1 6  Rotary Lobe Pump.    A p o s i ti ve  d i s p l ac e m e n t p u m p
c h a r ac te r i z e d  b y th e  u s e  o f a r o to r  l o b e  to  c a r r y fuid
b e twe e n  th e  l o b e  vo i d  a n d  th e  p u m p  c as i n g  fr o m  th e  i n l e t
to  th e  o u tl e t.

3 . 3 . 5 1 . 1 7  Rotary Vane Pump.    A p o s i ti ve  d i s p l ac e m e n t p u m p
c h a r ac te r i z e d  b y th e  u s e  o f a  s i n gl e  r o to r  wi th  van e s  th a t
m o ve  wi th  p u m p  r o tati o n  to  c r e ate  a vo i d  a n d  d i s p l a c e
l i q u i d .

3 . 3 . 5 1 . 1 8  Vertical Lineshaft Turbine Pump.    A ve r ti c al  s h aft
c e n tr i fu g al  p u m p  wi th  r o ta ti n g i m p e l l e r  o r  i m p e l l e r s  an d
wi th  d i s c h ar g e  fr o m  th e  p u m p i n g  e l e m e n t c o a x i al  wi th  th e
s h a ft.  T h e  p u m p i n g  e l e m e n t i s  s u s p e n d e d  b y th e  c o n d u c to r
s ys te m ,  wh i c h  e n c l o s e s  a  s ys te m  o f ve r ti c a l  s h afti n g u s e d  to
tr a n s m i t p o we r  to  th e  i m p e l l e r s ,  th e  p r i m e  m o ve r  b e i n g
e x te r n al  to  th e  fow s tr e am .

3 . 3 . 5 1 . 1 9 *  Water Mist Positive Displacement Pumping Unit.
M u l ti p l e  p o s i ti ve  d i s p l ac e m e n t p u m p s  d e s i g n e d  to  o p e r ate
i n  p ar a l l e l  th at d i s c h ar g e s  i n to  a  s i n g l e  c o m m o n  wate r  m i s t
d i s tr i b u ti o n  s ys te m .

3 . 3 . 5 2  P u m p i n g L i q ui d  L e ve l .    S e e  3 . 3 . 3 6 . 1 .

3 . 3 . 5 3  Qualifed  P e rs o n .    A p e r s o n  wh o ,  b y p o s s e s s i o n  o f a
r e c o g n i z e d  d e g r e e ,  certifcate,  p r o fe s s i o n al  s tan d i n g,  o r  s ki l l ,

a n d  wh o ,  b y kn o wl e d g e ,  tr a i n i n g ,  a n d  e x p e r i e n c e ,  h as  d e m o n ‐
s tr ate d  th e  ab i l i ty to  d e al  wi th  p r o b l e m s  r e l a te d  to  th e  s u b j e c t
m atte r,  th e  wo r k,  o r  th e  p r o j e c t.  [ 1 4 5 1 ,  2 0 1 8 ]

3 . 3 . 5 4  Rate d  Fl o w.    T h e  c a p ac i ty o f th e  p u m p  at r a te d  s p e e d
an d  r a te d  p r e s s u r e  a s  m a r ke d  o n  th e  m an u fa c tu r e r ' s  n a m e ‐

p l ate .

3 . 3 . 5 5  Rate d  P re s s u re .    S e e  3 . 3 . 4 9 . 4 .

3 . 3 . 5 6  Re c o rd  D rawi n g ( As - B u i l t) .    A d e s i g n ,  wo r ki n g  d r a wi n g ,
o r  as -b u i l t d r awi n g th at i s  s u b m i tte d  a s  th e  fnal  r e c o r d  o f d o c u ‐

m e n tati o n  fo r  th e  p r o j e c t.

3 . 3 . 5 7 *  S e ri e s  Fi re  P u m p  U n i t.    Al l  fre  p u m p  u n i ts  l o c ate d
wi th i n  th e  s a m e  b u i l d i n g th at o p e r ate  i n  a s e r i e s  ar r a n ge m e n t
wh e r e  th e  frst fre  p u m p  ta ke s  s u c ti o n  d i r e c tl y fr o m  a wate r

s u p p l y a n d  e ac h  s e q u e n ti a l  p u m p  ta ke s  s u c ti o n  u n d e r  p u m p
p r e s s u r e  fr o m  th e  p r e c e d i n g p u m p .  Two  p u m p s  th a t o p e r ate  i n
s e r i e s  th r o u g h  a  ta n k( s )  o r  b r e a k tan k( s )  ar e  n o t c o n s i d e r e d

p ar t o f a s e r i e s  fre  p u m p  u n i t.

Δ 3 . 3 . 5 8 *  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 fo r  d e l i ve r ‐
i n g e l e c tr i c  e n e r gy fr o m  th e  s e r vi 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 .  [ 7 0 : 1 0 0 ]

Δ 3 . 3 . 5 9 *  S e r vi c e  E q u i 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,  u s u a l l y
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 )  an d
th e i r  ac c e s s o r i e s ,  c o n n e c te d  to  th e  l o ad  e n d  o f 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 ,  o r  a n  o th e r wi s e  d e s i g n a‐
te d  ar e a ,  an 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
c u to ff o f th e  s u p p l y.  [ 7 0 : 1 0 0 ]

3 . 3 . 6 0  S e r vi c e  Fac to r.    A m u l ti p l i e r  o f an  ac  m o to r  th at,  wh e n
ap p l i e d  to  th e  r a te d  h o r s e p o we r,  i n d i c a te s  a p e r m i s s i b l e  h o r s e ‐

p o we r  l o ad i n g th at c an  b e  c ar r i e d  at th e  r a te d  vo l tag e ,
fr e q u e n c y,  an d  te m p e r atu r e .  F o r  e x a m p l e ,  th e  m u l ti p l i e r  1 . 1 5
i n d i c ate s  th at th e  m o to r  i s  p e r m i tte d  to  b e  o ve r l o ad e d  to  1 . 1 5

ti m e s  th e  r a te d  h o r s e p o we r.

3 . 3 . 6 1 *  S e t P re s s u re .    As  a p p l i e d  to  va r i a b l e  s p e e d  p u m p s ,  th e
p r e s s u r e  th at th e  va r i ab l e  s p e e d  p r e s s u r e  l i m i ti n g  c o n tr o l

s ys te m  i s  s e t to  m a i n tai n .

3 . 3 . 6 2  S h u to ff ( N o  Fl o w,  C h u r n ) .    S e e  3 . 3 . 4 3 ,  N o  F l o w
( C h u r n ,  S h u to ff) .

3 . 3 . 6 3 *  S i gn al .    An  i n d i c a to r  o f s tatu s .

3 . 3 . 6 4  S p e e d .

3 . 3 . 6 4 . 1  Engine Speed.    T h e  s p e e d  i n d i c ate d  o n  th e  e n gi n e
n a m e p l a te .

3 . 3 . 6 4 . 2  Motor Speed.    T h e  s p e e d  i n d i c a te d  o n  th e  m o to r
n am e p l ate .

3 . 3 . 6 4 . 3  Rated Speed.    T h e  s p e e d  fo r  wh i c h  th e  fre  p u m p  i s
l i s te d  an d  th at ap p e ar s  o n  th e  fre  p u m p  n am e p l ate .

3 . 3 . 6 5  S tan d b y P o we r.    S e e  3 . 3 . 4 8 . 4 .

3 . 3 . 6 6  S tati c  L i q u i d  L e ve l .    S e e  3 . 3 . 3 6 . 2 .

3 . 3 . 6 7  S u c ti o n  D i ffu s e r.    A d e vi c e  th at p r o vi d e s  u n i fo r m  fow
i n to  th e  s u c ti o n  s i d e  o f a p u m p ,  e q u i val e n t to  1 0  p i p e -

d i a m e te r s  o f s tr a i g h t p i p e .

3 . 3 . 6 8  S u c ti o n  P re s s u re .    S e e  3 . 3 . 4 9 . 5 .

3 . 3 . 6 9  S wi tc h .

3 . 3 . 6 9 . 1  Isolating Switch.    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  c i r c u i t fr o m  i ts  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 t‐

i n g r ati 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 afte 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 .
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GE N E RAL  RE QU I RE M E N T S 2 0 - 1 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 . 2 0 2 2  E d i t i o n

3 . 3 . 6 9 . 2  Transfer Switch.

3 . 3 . 6 9 . 2 . 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  an o th e r  p o we r  s o u r c e .  [ 1 1 0 ,  2 0 1 9 ]

3 . 3 . 6 9 . 2 . 2  Manual Transfer Switch.    A s wi tc h  o p e r a te d  b y
d i r e c t m a n p o we r  fo r  tr an s fe r r i n g  o n e  o r  m o r e  l o a d  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  a n o th e r.

3 . 3 . 7 0  To rs i o n al  C o u p l i n g.    A d r i ve l i n e  c o m p o n e n t c ap ab l e  o f
tr a n s m i tti n g  to r q u e  h avi n g  a ve r y l o w s p r i n g  c o n s ta n t al o n g th e
ax i s  o f r o ta ti o n  to  d e tu n e  th e  d r i ve l i n e  a n d  m o ve  a n y d a m a g‐

i n g r e s o n an c e s  s a fe l y b e l o w o p e r a ti n g s p e e d .

3 . 3 . 7 1  To tal  D i s c h arge  H e ad  ( hd) .    S e e  3 . 3 . 3 0 . 2 .

3 . 3 . 7 2  To tal  H e ad  ( H) ,  H o ri z o n tal  P u m p s .    S e e  3 . 3 . 3 0 . 3 . 1 .

3 . 3 . 7 3  To tal  H e ad  ( H) ,  Ve r ti c al  Tu rb i n e  P u m p s .    S e e
3 . 3 . 3 0 . 3 . 2 .

3 . 3 . 7 4  To tal  Rate d  H e ad .    S e e  3 . 3 . 3 0 . 4 .

3 . 3 . 7 5  To tal  S uc ti o n  H e ad  ( hs) .    S e e  3 . 3 . 3 0 . 5 .

3 . 3 . 7 6  To tal  S uc ti o n  L i ft ( hl) .    S u c ti o n  l i ft th at e x i s ts  wh e r e  th e
to ta l  s u c ti o n  h e a d  i s  b e l o w atm o s p h e r i c  p r e s s u r e .  To tal  s u c ti o n

l i ft,  as  d e te r m i n e d  o n  te s t,  i s  th e  r e ad i n g o f a l i q u i d  m an o m e te r
at th e  s u c ti o n  n o z z l e  o f th e  p u m p ,  c o n ve r te d  to  fe e t ( m e te r s )

o f l i q u i d ,  an d  r e fe r r e d  to  d atu m ,  m i n u s  th e  ve l o c i ty h e ad  a t th e
p o i n t o f ga u g e  atta c h m e n t.

3 . 3 . 7 7  Val ve .

3 . 3 . 7 7 . 1  Dump Valve.    An  au to m ati c  va l ve  i n s tal l e d  o n  th e
d i s c h ar g e  s i d e  o f a p o s i ti ve  d i s p l a c e m e n t p u m p  to  r e l i e ve

p r e s s u r e  p r i o r  to  th e  p u m p  d r i ve r  r e ac h i n g  o p e r ati n g  s p e e d .

3 . 3 . 7 7 . 2  Pressure Control Valve.    A p i l o t-o p e r ate d  p r e s s u r e -
r e d u c i n g  val ve  d e s i gn e d  fo r  th e  p u r p o s e  o f r e d u c i n g  th e

d o wn s tr e a m  wa te r  p r e s s u r e  to  a  specifc  val u e  u n d e r  b o th
fowing ( r e s i d u al )  a n d  nonfowing  ( s tati c )  c o n d i ti o n s .  [ 1 4 ,

2 0 1 9 ]

3 . 3 . 7 7 . 3  Pressure-Reducing Valve.    A va l ve  d e s i g n e d  fo r  th e
p u r p o s e  o f r e d u c i n g  th e  d o wn s tr e a m  wate r  p r e s s u r e  u n d e r

b o th  fowing ( r e s i d u a l )  an d  nonfowing  ( s ta ti c )  c o n d i ti o n s .
[ 1 4 ,  2 0 1 9 ]

3 . 3 . 7 7 . 4  Relief Valve.    A d e vi c e  th a t al l o ws  th e  d i ve r s i o n  o f
l i q u i d  to  l i m i t e x c e s s  p r e s s u r e  i n  a s ys te m .

3 . 3 . 7 7 . 4 . 1  Circulation Relief Valve.    A val ve  u s e d  to  c o o l  a
p u m p  b y d i s c h ar g i n g  a s m al l  q u a n ti ty o f wa te r.  T h i s  val ve  i s

s e p ar ate  fr o m  an d  i n d e p e n d e n t o f th e  m ai n  r e l i e f va l ve .

3 . 3 . 7 7 . 5  Suction Pressure Regulating Valve.    A p i l o t-o p e r a te d
va l ve  i n s ta l l e d  i n  d i s c h ar g e  p i p i n g  th a t m ai n ta i n s  p o s i ti ve

p r e s s u r e  i n  th e  s u c ti o n  p i p i n g ,  wh i l e  m o n i to r i n g p r e s s u r e  i n
th e  s u c ti o n  p i p i n g  th r o u gh  a s e n s i n g  l i n e .

3 . 3 . 7 7 . 6  Unloader Valve.    A va l ve  th at i s  d e s i gn e d  to  r e l i e ve
e x c e s s  fow b e l o w p u m p  c a p ac i ty at s e t p u m p  p r e s s u r e .

3 . 3 . 7 8  Vari ab l e  S p e e d  P u m p s  an d  C o n tro l l e rs .

3 . 3 . 7 8 . 1  Self-Regulating Control.    T h e  p o r ti o n  o f a  s e l f-
r e gu l ati n g  va r i a b l e  s p e e d  fre  p u m p  u n i t th at c o n tr o l s  th e

p u m p  s p e e d  an d  p o we r.

3 . 3 . 7 8 . 2 *  Self-Regulating Variable Speed Fire Pump Unit.    A
fa c to r y-b u i l t i n te g r ate d  fre  p u m p  u n i t c o n s i s ti n g  o f p u m p ,

d r i ve r,  an d  var i a b l e  s p e e d  c o n tr o l  u n i t,  confgured  to  m a i n ‐
ta i n  th e  s e t p r e s s u r e  u n ti l  th e  m ax i m u m  p u m p  b r ake  h o r s e ‐

p o we r  i s  r e a c h e d ,  wh i l e  ac ti n g  as  a var i ab l e  s p e e d  p r e s s u r e
l i m i ti n g  c o n tr o l  a n d / o r  a var i ab l e  s p e e d  s u c ti o n  l i m i ti n g

c o n tr o l .

3 . 3 . 7 8 . 3  Variable Speed Pressure Limiting Control.    A s p e e d
c o n tr o l  s ys te m  u s e d  to  l i m i t th e  to tal  d i s c h ar g e  p r e s s u r e  b y

r e d u c i n g th e  p u m p  d r i ve r  s p e e d  fr o m  r ate d  s p e e d .

3 . 3 . 7 8 . 4  Variable Speed Pump.    A fre  p u m p  wi th  va r i ab l e
s p e e d  p r e s s u r e  l i m i ti n g c o n tr o l  o r  a  s e l f-r e g u l ati n g  var i ab l e

s p e e d  fre  p u m p  u n i t.

3 . 3 . 7 8 . 5  Variable Speed Suction Limiting Control.    A s p e e d
c o n tr o l  s ys te m  u s e d  to  m ai n ta i n  a  m i n i m u m  p o s i ti ve  s u c ti o n

p r e s s u r e  at th e  p u m p  i n l e t b y r e d u c i n g th e  p u m p  d r i ve r
s p e e d  wh i l e  m o n i to r i n g  p r e s s u r e  i n  th e  s u c ti o n  p i p i n g

th r o u g h  a s e n s i n g l i n e .

3 . 3 . 7 9  Ve l o c i ty H e ad  ( hv) .    S e e  3 . 3 . 3 0 . 6 .

Δ 3 . 3 . 8 0 *  Ve r ti c al  Fi re  P ro te c ti o n  Z o n e .    T h e  p o r ti o n  o f a ve r ti ‐
c a l  fre  p r o te c ti o n  s ys te m  o f s tan d p i p e s  wi th  h o s e  val ve s ,  s p r i n ‐

kl e r  s ys te m s  wi th  s p r i n kl e r  s ys te m  c o n n e c ti o n s ,  o r  c o m b i n a ti o n
s tan d p i p e  s p r i n kl e r  s ys te m s  th a t a r e  s u p p l i e d  b y a  fre  p u m p ( s )

o r  a wate r  s to r a ge  tan k( s )  wh e r e  th e  s ta ti c  p r e s s u r e  d i ffe r e n c e
b e twe e n  l e ve l s  i s  o n l y a  fu n c ti o n  o f th e  e l e vati o n  d i ffe r e n c e .

3 . 3 . 8 1  Ve r y Tal l  B u i l d i n g.    A h i g h -r i s e  b u i l d i n g  wh e r e  th e  fre
p r o te c ti o n  wate r  d e m an d  e x c e e d s  th e  p u m p i n g  c a p ac i ty o f th e
fre  d e p a r tm e n t.

3 . 3 . 8 2  We t P i t.    A ti m b e r,  c o n c r e te ,  o r  m a s o n r y e n c l o s u r e
h avi n g  a  s c r e e n e d  i n l e t ke p t p a r ti al l y flled  wi th  wa te r  b y a n
o p e n  b o d y o f wa te r  s u c h  as  a p o n d ,  l ake ,  o r  s tr e a m .

C h ap te r 4    G e n e ral  Re q u i re m e n ts

4 . 1  P u m p s .    T h i s  s tan d ar d  s h al l  ap p l y to  c e n tr i fu g al  s i n g l e -
s tag e  an d  m u l ti s ta ge  p u m p s  o f th e  h o r i z o n ta l  o r  ve r ti c al  s h aft

d e s i g n  an d  p o s i ti ve  d i s p l ac e m e n t p u m p s  o f th e  h o r i z o n tal  o r
ve r ti c al  s h a ft d e s i g n .

4 . 2 *  Ap p ro val  Re q u i re d.

4 . 2 . 1    S ta ti o n a r y p u m p s  s h a l l  b e  s e l e c te d  b as e d  o n  th e  c o n d i ‐
ti o n s  u n d e r  wh i c h  th e y ar e  to  b e  i n s tal l e d  an d  u s e d .

4 . 2 . 2    T h e  p u m p  m an u fa c tu r e r  o r  i ts  au th o r i z e d  r e p r e s e n ta ti ve
s h a l l  b e  g i ve n  c o m p l e te  i n fo r m ati o n  c o n c e r n i n g  th e  l i q u i d  an d
p o we r  s u p p l y c h a r ac te r i s ti c s .

4 . 2 . 3    A c o m p l e te  p l an  an d  d e ta i l e d  d ata d e s c r i b i n g p u m p ,
d r i ve r,  c o n tr o l l e r,  p o we r s u p p l y,  fttings,  s u c ti o n  a n d  d i s c h ar g e

c o n n e c ti o n s ,  an d  l i q u i d  s u p p l y c o n d i ti o n s  s h al l  b e  p r e p a r e d  fo r
ap p r o va l .

Δ 4 . 2 . 3 . 1    P l an s  s h a l l  b e  d rawn  to  an  i n d i c ate d  s c al e ,  o n  s h e e ts  o f
u n i fo r m  s i z e .

N 4 . 2 . 3 . 2    P l an s  s h al l  i n d i c a te ,  a t a m i n i m u m ,  th e  i te m s  fr o m  th e
fo l l o wi n g  l i s t th a t p e r tai n  to  th e  d e s i gn  o f th e  s ys te m :

( 1 ) N a m e ( s )  o f o wn e r an d  o c c u p a n t
( 2 ) L o c ati o n ,  i n c l u d i n g  s tr e e t ad d r e s s
( 3 ) P o i n t o f c o m p as s
( 4 ) N a m e  a n d  ad d r e s s  o f i n s tal l i n g  c o n tr ac to r
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 0 - 1 4

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 .

( 5 ) P u m p  m a ke  an d  m o d e l  n u m b e r
( 6 ) P u m p  r a ti n g _ _ _ _ _ _ _  g p m  @  _ _ _ _ _  p s i  _ _ _ _ _ _  r p m
( 7 ) S u c ti o n  m ai n  s i z e ,  l e n gth ,  l o c ati o n ,  typ e  a n d  c l a s s /

s c h e d u l e  o f m ate r i a l ,  a n d  p o i n t o f c o n n e c ti o n  to  wate r
s u p p l y,  as  we l l  as  d e p th  to  to p  o f p i p e  b e l o w gr a d e

( 8 ) Wate r  s to r ag e  tan k,  i f a p p l i c a b l e
( 9 ) S i z e  a n d  typ e  o f va l ve s ,  r e g u l ato r s ,  m e te r s ,  a n d  val ve  p i ts ,

i f a p p l i c ab l e
( 1 0 ) Wate r  s u p p l y i n fo r m ati o n  i n c l u d i n g th e  fo l l o wi n g  fow

te s t i n fo r m ati o n ,  i f a p p l i c a b l e :

( a) L o c ati o n  a n d  e l e vati o n  o f s tati c  an d  r e s i d u al  te s t
g au ge  wi th  r e l a ti o n  to  th e  e l e va ti o n  r e fe r e n c e

p o i n t
( b ) F l o w l o c ati o n
( c ) S tati c  p r e s s u r e ,  p s i  ( b a r )
( d ) Re s i d u a l  p r e s s u r e ,  p s i  ( b a r )
( e ) F l o w,  gp m  ( L / m i n )
( f) D ate
( g) T i m e
( h ) N a m e  o f p e r s o n  wh o  c o n d u c te d  th e  te s t o r

s u p p l i e d  th e  i n fo r m a ti o n
( i ) O th e r  s o u r c e s  o f wate r  s u p p l y,  wi th  p r e s s u r e  o r

e l e va ti o n
( 1 1 ) P u m p  d r i ve r  d e tai l s  i n c l u d i n g  m a n u fac tu r e r  a n d  h o r s e ‐

p o we r
( 1 2 ) Vo l tag e  fo r  e l e c tr i c -m o to r -d ri ve n  p u m p s
( 1 3 ) F u e l  s ys te m  d e tai l s  fo r  d i e s e l -d r i ve n  p u m p s
( 1 4 ) C o n tr o l l e r  m a n u fac tu r e r,  typ e ,  an d  r a ti n g
( 1 5 ) S u c ti o n  an d  d i s c h ar g e  p i p e ,  ftting,  a n d  va l ve  typ e s
( 1 6 ) Te s t c o n n e c ti o n  p i p i n g  a n d  val ve s
( 1 7 ) F l o w m e te r  d e tai l s ,  i f a p p l i c a b l e
( 1 8 ) P r e s s u r e  m ai n te n a n c e  p u m p  a n d  c o n tr o l l e r  ar r a n ge ‐

m e n t i n c l u d i n g s e n s i n g  l i n e  d e tai l s ,  i f a p p l i c a b l e

4 . 2 . 4    E ac h  p u m p ,  d r i ve r,  c o n tr o l l i n g  e q u i p m e n t,  p o we r  s u p p l y
an d  ar r an g e m e n t,  a n d  l i q u i d  s u p p l y s h al l  b e  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  fo r  th e  specifc  feld  c o n d i ti o n s

e n c o u n te r e d .

4 . 3  P um p  O p e rati o n .

4 . 3 . 1 *    M e a n s  s h al l  b e  p r o vi d e d  fo r  qualifed  p e r s o n n e l  to
d e te r m i n e  th at th e  fre  p u m p  i s  o p e r a ti n g i n  a  s ati s fac to r y

m a n n e r  d u r i n g p u m p  o p e r a ti o n .

4 . 3 . 2  S ys te m  D e s i gn e r.

4 . 3 . 2 . 1    T h e  s ys te m  d e s i g n e r  s h a l l  b e  identifed  o n  th e  s ys te m
d e s i g n  d o c u m e n ts .

4 . 3 . 2 . 2    Ac c e p ta b l e  m i n i m u m  e vi d e n c e  o f qualifcations  o r
certifcation  s h a l l  b e  p r o vi d e d  wh e n  r e q u e s te 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 .

4 . 3 . 2 . 3    Qualifed  p e r s o n n e l  s h a l l  i n c l u d e ,  b u t n o t b e  l i m i te d
to ,  o n e  o r  m o r e  o f th e  fo l l o wi n g :

( 1 ) P e r s o n n e l  wh o  ar e  fa c to r y tr a i n e d  an d  certifed  fo r  fre
p u m p  s ys te m  d e s i g n  o f th e  specifc  typ e  an d  b r an d  o f

s ys te m  b e i n g  d e s i g n e d
( 2 ) * P e r s o n n e l  wh o  ar e  certifed  b y a  n a ti o n al l y r e c o g n i z e d

fre  p r o te c ti o n  certifcation  o r ga n i z ati o n  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

( 3 ) P e r s o n n e l  wh o  a r e  r e gi s te r e d ,  l i c e n s e d ,  o r  certifed  b y a
s tate  o r  l o c a l  au th o r i ty

4 . 3 . 2 . 4    Ad d i ti o n al  e vi d e n c e  o f qualifcation  o r  certifcation
s h a l l  b e  p e r m i tte d  to  b e  r e q u i r e 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 .

4 . 3 . 3  S ys te m  I n s tal l e r.

4 . 3 . 3 . 1    I n s ta l l ati o n  p e r s o n n e l  s h a l l  b e  qualifed  o r  s h a l l  b e
s u p e r vi s e d  b y p e r s o n s  wh o  a r e  qualifed  i n  th e  i n s ta l l a ti o n ,
i n s p e c ti o n ,  a n d  te s ti n g  o f fre  p r o te c ti o n  s ys te m s .

4 . 3 . 3 . 2    M i n i m u m  e vi d e n c e  o f qualifcations  o r  certifcation
s h a l l  b e  p r o vi d e d  wh e n  r e q u e s te 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 .

4 . 3 . 3 . 3    Qualifed  p e r s o n n e l  s h a l l  i n c l u d e ,  b u t n o t b e  l i m i te d
to ,  o n e  o r  m o r e  o f th e  fo l l o wi n g :

( 1 ) P e r s o n n e l  wh o  ar e  fa c to r y tr a i n e d  an d  certifed  fo r  fre
p u m p  s ys te m  i n s tal l ati o n  o f th e  specifc  typ e  an d  b r an d  o f

s ys te m  b e i n g  d e s i g n e d
( 2 ) * P e r s o n n e l  wh o  ar e  certifed  b y a  n a ti o n al l y r e c o g n i z e d

fre  p r o te c ti o n  certifcation  o r ga n i z ati o n  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

( 3 ) P e r s o n n e l  wh o  a r e  r e gi s te r e d ,  l i c e n s e d ,  o r  certifed  b y a
s tate  o r  l o c a l  au th o r i ty

4 . 3 . 3 . 4    Ad d i ti o n al  e vi d e n c e  o f qualifcation  o r  certifcation
s h a l l  b e  p e r m i tte d  to  b e  r e q u i r e 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 .

4 . 3 . 4 *  S e r vi c e  P e rs o n n e l  Qualifcations  an d  E x p e ri e n c e .

4 . 3 . 4 . 1    S e r vi c e  p e r s o n n e l  s h al l  b e  qualifed  a n d  e x p e r i e n c e d
i n  th e  i n s p e c ti o n ,  te s ti n g,  an d  m a i n te n an c e  o f fre  p r o te c ti o n

s ys te m s .

4 . 3 . 4 . 2    Qualifed  p e r s o n n e l  s h a l l  i n c l u d e ,  b u t n o t b e  l i m i te d
to ,  o n e  o r  m o r e  o f th e  fo l l o wi n g :

( 1 ) P e r s o n n e l  wh o  ar e  fa c to r y tr ai n e d  an d  certifed  fo r  fre
p u m p  s ys te m  s e r vi c i n g  o f th e  specifc  typ e  a n d  b r an d  o f

s ys te m  b e i n g  d e s i g n e d
( 2 ) * P e r s o n n e l  wh o  ar e  certifed  b y a  n a ti o n al l y r e c o gn i z e d

fre  p r o te c ti o n  certifcation  o r ga n i z ati o n  ac c e p tab 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

( 3 ) P e r s o n n e l  wh o  a r e  r e gi s te r e d ,  l i c e n s e d ,  o r  certifed  b y a
s tate  o r  l o c a l  au th o r i ty

( 4 ) P e r s o n n e l  wh o  a r e  e m p l o ye d  an d  qualifed  b y a n  o r ga n i ‐
z a ti o n  l i s te d  b y a  n a ti o n al l y r e c o gn i z e d  te s ti n g l ab o r ato r y
fo r  th e  s e r vi c i n g o f fre  p r o te c ti o n  s ys te m s

4 . 3 . 4 . 3    Ad d i ti o n al  e vi d e n c e  o f qualifcation  o r  certifcation
s h a l l  b e  p e r m i tte d  to  b e  r e q u i r e 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 .

4 . 4  Fi re  P u m p  U n i t P e r fo r m an c e .

4 . 4 . 1    T h e  fre  p u m p  u n i t,  c o n s i s ti n g  o f a  p u m p ,  d r i ve r,  an d
c o n tr o l l e r,  s h al l  p e r fo r m  i n  c o m p l i an c e  wi th  th i s  s tan d ar d  as  an
e n ti r e  u n i t wh e n  i n s ta l l e d  o r  wh e n  c o m p o n e n ts  h a ve  b e e n

r e p l a c e d .

4 . 4 . 2    T h e  c o m p l e te  fre  p u m p  u n i t s h al l  b e  feld  a c c e p ta n c e
te s te d  fo r  p r o p e r  p e r fo r m a n c e  i n  ac c o r d an c e  wi th  th e  p r o vi ‐

s i o n s  o f th i s  s ta n d ar d .  (See Section 1 4. 2. )

4 . 4 . 3 *    A s i n gl e  e n ti ty s h a l l  b e  d e s i g n ate d  a s  h a vi n g r e s p o n s i b i l ‐
i ty fo r  a c c e p ta b l e  u n i t p e r fo r m an c e  o f th e  p u m p ,  d r i ve r,
c o n tr o l l e r,  an d  tr a n s fe r  s wi tc h  e q u i p m e n t as  r e q u i r e d  b y th i s

s tan d ar d .
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GE N E RAL  RE QU I RE M E N T S 2 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 . 2 0 2 2  E d i t i o n

4 . 5  Certifed  S h o p  Te s t.

4 . 5 . 1    Certifed  s h o p  te s t c u r ve s  s h o wi n g  h e a d  c ap a c i ty an d
b r a ke  h o r s e p o we r  o f th e  p u m p  s h a l l  b e  fu r n i s h e d  b y th e  m an u ‐
fa c tu r e r  to  th e  p u r c h a s e r.

4 . 5 . 1 . 1    F o r  wate r  m i s t p o s i ti ve  d i s p l ac e m e n t p u m p i n g  u n i ts ,
certifed  s h o p  te s t d a ta ,  i n c l u d i n g  fow,  p r e s s u r e ,  a n d  h o r s e ‐
p o we r,  s h a l l  b e  p r o vi d e d  fo r  e ac h  i n d e p e n d e n t p u m p .

4 . 5 . 1 . 2    F o r  a m u l ti s ta ge  m u l ti p o r t p u m p ,  certifed  s h o p  te s t
d ata th at i n c l u d e  fow,  p r e s s u r e ,  a n d  h o r s e p o we r  s h al l  b e  p r o vi ‐

d e d  fo r  e a c h  o u tl e t.

4 . 5 . 1 . 3    F o r  wate r  m i s t p o s i ti ve  d i s p l ac e m e n t p u m p i n g  u n i ts ,
certifed  s h o p  te s t d a ta ,  i n c l u d i n g  fow,  p r e s s u r e ,  a n d  h o r s e ‐
p o we r,  s h al l  al s o  b e  p r o vi d e d  fo r  th e  fre  p u m p  u n i t wi th  va r i a‐
b l e  s p e e d  fe a tu r e s  d e ac ti vate d .

4 . 5 . 1 . 3 . 1    T h e  certifed  fre  p u m p  u n i t s h o p  te s t d a ta  s h al l  b e
d e ve l o p e d  b y a c ti va ti n g th e  i n d i vi d u a l  fre  p u m p s  i n  th e  s a m e

o p e r ati n g  s e q u e n c e  th at th e  c o n tr o l l e r  wi l l  u ti l i z e .

4 . 5 . 1 . 4    F o r  wate r  m i s t p o s i ti ve  d i s p l ac e m e n t p u m p i n g  u n i ts
wi th  var i ab l e  s p e e d  fe atu r e s ,  certifed  s h o p  te s t d a ta ,  i n c l u d i n g
fow,  p r e s s u r e ,  an d  h o r s e p o we r,  s h a l l  a l s o  b e  p r o vi d e d  fo r  th e
fre  p u m p  u n i t wi th  var i ab l e  s p e e d  fe atu r e s  ac ti vate d .

4 . 5 . 1 . 4 . 1    T h e  certifed  fre  p u m p  u n i t s h o p  te s t d a ta  s h al l  b e
d e ve l o p e d  b y a c ti va ti n g th e  i n d i vi d u a l  fre  p u m p s  i n  th e  s a m e

o p e r ati n g  s e q u e n c e  th at th e  c o n tr o l l e r  wi l l  u ti l i z e .

4 . 5 . 1 . 5 *    F o r  s e l f-r e g u l ati n g  va r i ab l e  s p e e d  fre  p u m p  u n i ts ,  two
ad d i ti o n al  certifed  te s t c u r ve s  s h o wi n g  th e  fow,  n e t p r e s s u r e ,
p o we r,  an d  s p e e d  s h a l l  b e  p r o vi d e d  fo r  e ac h  p u m p  o p e r ati n g
u n d e r  th e  fo l l o wi n g  c o n d i ti o n s :

( 1 ) I n  s e l f-r e g u l a ti n g var i ab l e  s p e e d  m o d e  wi th  th e  p u m p
u n i t o p e r ati n g  at c o n s tan t d i s c h a r ge  p r e s s u r e ,  a s  m e as ‐
u r e d  b y th e  d i s c h ar g e  p r e s s u r e  tr a n s d u c e r,  th r o u g h  th e
d e s i g n  d u ty,  a n d  al l  fow r ate s  fr o m  c h u r n  b e yo n d

1 5 0  p e r c e n t o f r ate d  fow u n ti l  th e  m a x i m u m  p u m p  b r a ke
h o r s e p o we r  i s  r e a c h e d

( 2 ) I n  s e l f-r e g u l a ti n g var i ab l e  s p e e d  m o d e  wi th  th e  p u m p
u n i t o p e r a ti n g a t c o n s tan t b o o s t p r e s s u r e  th r o u g h  th e

d e s i g n  d u ty,  a n d  al l  fow r ate s  fr o m  c h u r n  b e yo n d
1 5 0  p e r c e n t o f r ate d  fow u n ti l  th e  m ax i m u m  p u m p  b r ake
h o r s e p o we r  i s  r e a c h e d

4 . 5 . 2    T h e  p u r c h a s e r  s h a l l  fu r n i s h  th e  d ata r e q u i r e d  i n  4 . 5 . 1  to
th e  au th o r i ty h avi n g  j u r i s d i c ti o n .

4 . 6  L i q u i d  S up p l i e s .

4 . 6 . 1 *  Re l i ab i l i ty.

4 . 6 . 1 . 1    T h e  ad e q u ac y an d  d e p e n d a b i l i ty o f th e  wa te r  s o u r c e
ar e  o f p r i m a r y i m p o r tan c e  a n d  s h al l  b e  fu l l y d e te r m i n e d ,  wi th
d u e  a l l o wa n c e  fo r  i ts  r e l i ab i l i ty i n  th e  fu tu r e .

4 . 6 . 1 . 2    Wh e r e  a wa te r  fow te s t i s  u s e d  to  d e te r m i n e  th e
ad e q u ac y o f th e  attac h e d  wa te r  s u p p l y,  th e  te s t s h al l  h ave  b e e n
c o m p l e te d  n o t m o r e  th a n  1 2  m o n th s  p r i o r  to  th e  s u b m i s s i o n  o f
wo r ki n g p l a n s ,  u n l e s s  o th e r wi s e  p e r m i tte 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 .

4 . 6 . 2 *  S o u rc e s .

4 . 6 . 2 . 1    An y s o u r c e  o f wate r  th at i s  a d e q u a te  i n  q u al i ty,  q u an ‐
ti ty,  an d  p r e s s u r e  s h a l l  b e  p e r m i tte d  to  p r o vi d e  th e  s u p p l y fo r  a
fre  p u m p .

N 4 . 6 . 2 . 1 . 1 *    Wh e r e  m e c h a n i c al  s e al s  a r e  u s e d  as  fre  p u m p  s h aft
s e a l s ,  wa te r  s u p p l i e d  to  th e  p u m p  s h al l  b e  fr o m  o n e  o f th e

fo l l o wi n g :

( 1 ) P u b l i c  s e r vi c e  m a i n
( 2 ) C l e a n  wate r  s to r e d  i n  a c l o s e d  to p  ta n k
( 3 ) O th e r  wate r  s u p p l i e s  h avi n g  a wa te r  q u al i ty th at m e e ts  th e

p u m p  m an u fa c tu r e r ’ s  specifcations

N 4 . 6 . 2 . 1 . 2    C l e an  wa te r  fush  fo r  m e c h an i c al  s e al s  s h al l  b e  o f
p o s i ti ve  p r e s s u r e .

4 . 6 . 2 . 2    Wh e r e  th e  wa te r  s u p p l y fr o m  a p u b l i c  s e r vi c e  m a i n  i s
n o t ad e q u ate  i n  q u a l i ty,  q u a n ti ty,  o r  p r e s s u r e ,  an  a l te r n ati ve

wate r  s o u r c e  s h al l  b e  p r o vi d e d .

4 . 6 . 2 . 3    T h e  ad e q u ac y o f th e  wa te r  s u p p l y s h al l  b e  d e te r m i n e d
a n d  e va l u a te d  p r i o r  to  th e  specifcation  a n d  i n s ta l l ati o n  o f th e
fre  p u m p .

4 . 6 . 2 . 3 . 1 *    Wh e r e  th e  m a x i m u m  fow avai l a b l e  fr o m  th e  wa te r
s u p p l y m ai n  c an n o t p r o vi d e  a fow o f 1 5 0  p e r c e n t o f th e  r a te d
fow o f th e  p u m p  at th e  l o we s t p e r m i s s i b l e  s u c ti o n  p r e s s u r e ,

b u t th e  wate r  s u p p l y c a n  p r o vi d e  th e  g r e ate r  o f 1 0 0  p e r c e n t o f
r ate d  fow o r  th e  m ax i m u m  fow d e m a n d  o f th e  fre  p r o te c ti o n

s ys te m ( s )  at th e  l o we s t p e r m i s s i b l e  s u c ti o n  p r e s s u r e ,  th e  wa te r
s u p p l y s h al l  b e  d e e m e d  to  b e  ad e q u ate .

4 . 6 . 2 . 3 . 2    T h e  a va i l a b l e  fow a t th e  fre  p u m p  d i s c h a rg e  at th e
l o we s t p e r m i s s i b l e  s u c ti o n  p r e s s u r e  s h al l  b e  a m i n i m u m  o f

1 0 0  p e r c e n t o f r ate d  fow.

4 . 6 . 2 . 3 . 3    T h e  avai l ab l e  fow a n d  p r e s s u r e  at th e  fre  p u m p
d i s c h ar g e  s h al l  b e  ad e q u ate  to  m e e t th e  m a x i m u m  fre  p r o te c ‐
ti o n  d e m a n d .

4 . 6 . 2 . 4    F o r  l i q u i d s  o th e r  th a n  wa te r,  th e  l i q u i d  s o u r c e  fo r  th e
p u m p  s h a l l  b e  a d e q u a te  to  s u p p l y th e  m ax i m u m  r e q u i r e d  fow

r a te  fo r  a n y s i m u l tan e o u s  d e m an d s  fo r  th e  r e q u i r e d  d u r a ti o n
an d  th e  r e q u i r e d  n u m b e r  o f d i s c h ar g e s .

4 . 6 . 3  L e ve l .    T h e  m i n i m u m  wate r  l e ve l  o f a we l l  o r  we t p i t
s h a l l  b e  d e te r m i n e d  b y p u m p i n g  at n o t l e s s  th a n  1 5 0  p e r c e n t o f
th e  fre  p u m p  r a te d  c ap a c i ty.

4 . 6 . 4 *  S to re d  S u p p l y.

4 . 6 . 4 . 1    A s to r e d  s u p p l y p l u s  r e l i ab l e  au to m ati c  refll  s h a l l  b e
suffcient to  m e e t th e  d e m an d  p l ac e d  u p o n  i t fo r  th e  d e s i gn

d u r a ti o n .

4 . 6 . 4 . 2    A r e l i a b l e  m e th o d  o f r e p l e n i s h i n g  th e  s u p p l y s h al l  b e
p r o vi d e d .

4 . 6 . 5  H e ad .

4 . 6 . 5 . 1    E x c e p t a s  p r o vi d e d  i n  4 . 6 . 5 . 2 ,  th e  h e ad  a va i l ab l e  fr o m
a  wate r  s u p p l y s h al l  b e  fgured  o n  th e  b as i s  o f a  fow o f

1 5 0  p e r c e n t o f r ate d  c ap ac i ty o f th e  fre  p u m p .

4 . 6 . 5 . 2    Wh e r e  th e  wate r  s u p p l y c an n o t p r o vi d e  a fow o f
1 5 0  p e r c e n t o f th e  r ate d  fow o f th e  p u m p  at th e  l o we s t p e r m i s ‐
s i b l e  s u c ti o n  p r e s s u r e ,  b u t th e  wa te r  s u p p l y c a n  p r o vi d e  th e

g r e ate r  o f 1 0 0  p e r c e n t o f th e  r ate d  fow o r  th e  fow d e m a n d  o f
th e  fre  p r o te c ti o n  s ys te m ( s )  at th e  l o we s t p e r m i s s i b l e  s u c ti o n
p r e s s u r e ,  th e  h e a d  avai l ab l e  fr o m  th e  wa te r  s u p p l y s h al l  b e

p e r m i tte d  to  b e  c a l c u l ate d  o n  th e  b as i s  o f th e  m a x i m u m  fow
avai l ab l e  a t th e  l o we s t p e r m i s s i b l e  s u c ti o n  p r e s s u r e .

4 . 6 . 5 . 3    T h e  h e a d  d e s c r i b e d  i n  4 . 6 . 5 . 1  a n d  4 . 6 . 5 . 2  s h al l  b e  a s
i n d i c ate d  b y a fow te s t.
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 0 - 1 6

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 .

4 . 7  P u m p s ,  D ri ve rs ,  an d  C o n tro l l e rs .

4 . 7 . 1 *    F i r e  p u m p s  s h al l  b e  d e d i c ate d  to  an d  l i s te d  fo r  fre
p r o te c ti o n  s e r vi c e .

4 . 7 . 2    Ac c e p ta b l e  d r i ve r s  fo r  p u m p s  at a  s i n g l e  i n s tal l a ti o n  s h a l l
b e  e l e c tr i c  m o to r s ,  d i e s e l  e n g i n e s ,  s te am  tu r b i n e s ,  o r  a c o m b i ‐
n ati o n  th e r e o f.

4 . 7 . 3 *    A p u m p  s h al l  n o t b e  e q u i p p e d  wi th  m o r e  th an  o n e
d r i ve r.

4 . 7 . 4    E ac h  fre  p u m p  s h al l  h ave  i ts  o wn  d e d i c ate d  d r i ve r
u n l e s s  o th e r wi s e  p e r m i tte d  i n  8 . 6 . 3 . 1 .

4 . 7 . 5    E ac h  d r i ve r  o r  wate r  m i s t p o s i ti ve  d i s p l a c e m e n t p u m p i n g
u n i t s h al l  h ave  i ts  o wn  d e d i c ate d  c o n tr o l l e r.

4 . 7 . 6 *    T h e  d r i ve r  s h al l  b e  s e l e c te d  i n  a c c o r d an c e  wi th  9 . 5 . 2
( e l e c tr i c  m o to r s ) ,  1 1 . 2 . 2  ( d i e s e l  e n g i n e s ) ,  o r  1 3 . 1 . 2  ( s te a m
tu r b i n e s )  to  p r o vi d e  th e  r e q u i r e d  p o we r  to  o p e r a te  th e  p u m p
at r a te d  s p e e d  an d  m a x i m u m  p u m p  l o ad  u n d e r  an y fow c o n d i ‐
ti o n .

4 . 7 . 7 *  M ax i m u m  P re s s u re  fo r C e n tri fugal  P um p s .

4 . 7 . 7 . 1    T h e  n e t p u m p  s h u to ff ( c h u r n )  p r e s s u r e  p l u s  th e  m ax i ‐
m u m  s tati c  s u c ti o n  p r e s s u r e ,  ad j u s te d  fo r  e l e vati o n ,  s h al l  n o t
e x c e e d  th e  p r e s s u r e  fo r  wh i c h  th e  s ys te m  c o m p o n e n ts  a r e
ra te d .

4 . 7 . 7 . 2 *    P r e s s u r e  r e l i e f va l ve s  a n d  p r e s s u r e -r e g u l ati n g  d e vi c e s
i n  th e  fre  p u m p  i n s ta l l a ti o n  s h a l l  n o t b e  u s e d  a s  a m e an s  to
m e e t th e  r e q u i r e m e n ts  o f 4 . 7 . 7 . 1 .

4 . 7 . 7 . 3  Vari ab l e  S p e e d  P u m p .

4 . 7 . 7 . 3 . 1    Va r i ab l e  s p e e d  p u m p s ,  as  defned  i n  th i s  s tan d ar d ,
s h a l l  b e  ac c e p tab l e  to  l i m i t s ys te m  p r e s s u r e .

4 . 7 . 7 . 3 . 2 *    T h e  s e t p r e s s u r e  p l u s  th e  m ax i m u m  p r e s s u r e
va r i an c e  d u r i n g var i ab l e  s p e e d  o p e r ati o n  a n d  a d j u s te d  fo r
e l e vati o n  s h a l l  n o t e x c e e d  th e  p r e s s u r e  r a ti n g o f a n y s ys te m
c o m p o n e n t.

4 . 8  S e l f- Re gu l ati n g Vari ab l e  S p e e d  Fi re  P um p  U n i ts .

4 . 8 . 1    E ac h  va r i a b l e  s p e e d  s e l f-r e g u l a ti n g c o n tr o l  u n i t s h a l l
m a i n tai n  th e  factory-certifed  te s t d a ta  fo r  var i ab l e  s p e e d  o p e r ‐
ati n g  c o n d i ti o n s .

4 . 8 . 2    A s e l f-r e g u l ati n g  va r i a b l e  s p e e d  fre  p u m p  u n i t s h a l l  b e
fa c to r y as s e m b l e d  an d  l i s te d  as  a u n i t.

4 . 8 . 3    E ac h  s e l f-r e gu l a ti n g var i a b l e  s p e e d  fre  p u m p  u n i t s h a l l
b e  p r o vi d e d  wi th  an  ac r o s s -th e - l i n e  fre  p u m p  c o n tr o l l e r  i n

ac c o r d an c e  wi th  C h a p te r  1 0 .

4 . 8 . 4    Wh e n  al te r n a te  p o we r  i s  p r o vi d e d  fo r  th e  p u m p ,  a n
ac ro s s -th e -l i n e  c o m b i n ati o n  fre  p u m p  c o n tr o l l e r / tr an s fe r
s wi tc h  d e s i g n e d  an d  i n s ta l l e d  i n  a c c o r d a n c e  wi th  C h a p te r  1 0
s h a l l  b e  p r o vi d e d .

4 . 8 . 5    As  a m i n i m u m ,  e a c h  va r i ab l e  s p e e d  d r i ve  c o n tr o l  u n i t
s h a l l  b e  p r o vi d e d  i n  a  N a ti o n al  E l e c tr i c a l  M a n u fac tu r e r s  As s o c i ‐
ati o n  ( N E M A) ,  Typ e  4 ,  wate r ti gh t e n c l o s u r e  wi th  an  i n g r e s s
p r o te c ti o n  ( I P )  r ati n g  o f I P 6 6 .

4 . 8 . 6    E ac h  s e l f-r e gu l a ti n g var i a b l e  s p e e d  fre  p u m p  u n i t s h a l l
b e  p r o vi d e d  wi th  a m i n i m u m  o f 5  p e r c e n t l i n e  r e a c tan c e  o n  th e
i n p u t.

4 . 8 . 7    T h e  o u tp u t c u r r e n t r a ti n g o f th e  va r i a b l e  fr e q u e n c y
d r i ve  ( VF D )  as  m ar ke d  o n  th e  n am e p l ate  o f th e  c o n tr o l l e r  s h a l l

n o t b e  e x c e e d e d  wh e n  o p e r a ti n g th e  m o to r  at th e  m a x i m u m
p u m p  h o r s e p o we r  i n  a c c o r d a n c e  wi th  4 . 1 1 . 3 .

4 . 8 . 8    S e l f-r e g u l a ti n g va r i a b l e  s p e e d  fre  p u m p  u n i ts  s h a l l
m o n i to r  th e  s u c ti o n  p r e s s u r e ,  d i s c h ar g e  p r e s s u r e ,  th e  p o we r

d r aw,  an d  th e  c al c u l a te d  fow r ate  an d  p r o vi d e  a s u p e r vi s o r y
al a r m  s i g n al  to  th e  c o n tr o l l e r  wh e n e ve r  th e  r e s u l ts  d o  n o t

m a tc h  th e  d e s i gn  c u r ve  o f th e  u n i t.

4 . 8 . 9    S e l f-r e g u l a ti n g va r i a b l e  s p e e d  fre  p u m p  u n i ts  s h a l l
m o n i to r  th e  va r i ab l e  s p e e d  d r i ve  a n d  p r o vi d e  a s u p e r vi s o r y

al a r m  s i gn a l  to  th e  c o n tr o l l e r  wh e n e ve r  a n y o f th e  fo l l o wi n g
c o n d i ti o n s  o c c u r :

( 1 ) P u m p  r u n
( 2 ) H i gh  te m p e r atu r e
( 3 ) O ve r c u r r e n t
( 4 ) O ve r vo l tag e
( 5 ) U n d e r vo l ta ge
( 6 ) Gr o u n d  fau l t
( 7 ) P h as e  l o s s
( 8 ) * S e t p r e s s u r e  n o t m e t
( 9 ) O ve r p r e s s u r e

( 1 0 ) B yp as s  m o d e

4 . 8 . 9 . 1    Re m o te  c o n tac ts  th at c l o s e  to  i n d i c ate  an  al ar m  s h a l l
b e  p r o vi d e d  fo r  c o n n e c ti o n  to  th e  c o n tr o l l e r.

4 . 8 . 1 0    A s e l f- r e gu l ati n g  var i ab l e  s p e e d  fre  p u m p  u n i t s h a l l
h ave  a  vi s i b l e  d i s p l ay p an e l  c ap ab l e  o f s h o wi n g ,  a s  a m i n i m u m ,

s e t p r e s s u r e ,  m a x i m u m  p e r m i s s i b l e  p o we r  d r a w,  a l l  p h a s e -to -
p h as e  vo l tag e s ,  al l  p h as e  am p e r ag e s ,  b o o s t p r e s s u r e ,  c al c u l a te d
r p m ,  c a l c u l ate d  fow,  al e r ts ,  an d  fa u l ts  wi th  a n  ac c u r ac y wi th i n

± 2  p e r c e n t.

4 . 8 . 1 1    S u c ti o n  an d  d i s c h ar g e  tr an s d u c e r s  fo r  s e l f-r e g u l ati n g
var i ab l e  s p e e d  fre  p u m p  u n i ts  s h al l  b e  p r o vi d e d  an d  p r o te c te d

fr o m  m e c h a n i c al  d am ag e .

4 . 8 . 1 2    S e l f-r e g u l ati n g  va r i ab l e  s p e e d  fre  p u m p  u n i ts  s h a l l
c a p tu r e  an d  m a i n tai n  a l l  o p e r a ti n g i n fo r m ati o n  fo r  a m i n i m u m
o f 2  ye ar s .

4 . 8 . 1 3    A m i n i m u m  c l e a r  wo r ki n g  s p ac e  i n  a c c o r d an c e  wi th
1 1 0 . 2 6 ( A) ( 1 )  o f NFPA 70 s h a l l  b e  p r o vi d e d  fo r  th e  p u m p ,  var i a‐
b l e  s p e e d  d r i ve r,  an d  s e l f-r e g u l ati n g  c o n tr o l  u n i t.

4 . 8 . 1 4    T h e  u n i t s h a l l  h ave  n o  r e s o n an t frst-order  h a r m o n i c
c r i ti c al  s p e e d  b e l o w 1 2 0  p e r c e n t o f m a x i m u m  o p e r a ti n g s p e e d
i n  e i th e r  s e l f-r e g u l ati n g  o r  m an u al  o p e r a to r  m o d e ,  wh i c h e ve r  i s

g r e ate r.

4 . 8 . 1 5    M e a n s  s h a l l  b e  p r o vi d e d  o n  e ac h  s e l f-r e g u l ati n g  va r i a‐
b l e  s p e e d  fre  p u m p  u n i t to  feld  a d j u s t th e  s e t p r e s s u r e .

4 . 8 . 1 5 . 1    T h e  a d j u s tm e n t s h al l  b e  s e c u r e d  b y p as s wo r d  p r o te c ‐
ti o n  o r  o th e r  e q u i val e n t m e an s .

4 . 8 . 1 6 *    Wh e n  o p e r a ti n g u n d e r  no-fow c o n d i ti o n s ,  e ac h  s e l f-
r e g u l ati n g  var i ab l e  s p e e d  fre  p u m p  u n i t s h al l  o p e r a te  at a

s p e e d  th at p r o vi d e s  at l e as t 2 5  p e r c e n t o f i ts  r ate d  p r e s s u r e .

4 . 8 . 1 7    Wi th i n  2 0  s e c o n d s  a fte r  a d e m an d  to  s ta r t,  p u m p s  s h a l l
s u p p l y an d  m a i n tai n  a  s ta b l e  d i s c h a r ge  p r e s s u r e  ( ± 1 0  p e r c e n t)
th r o u g h o u t th e  e n ti r e  r an g e  o f o p e r ati o n .

4 . 8 . 1 8    Al l  m o to r-s ta r ti n g c o n ta c to r s  s h a l l  c o m p l y wi th  1 0 . 4 . 5 . 1 .
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GE N E RAL  RE QU I RE M E N T S 2 0 - 1 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 . 2 0 2 2  E d i t i o n

4 . 8 . 1 9    An  au to m ati c  b yp as s  s h al l  b e  p r o vi d e d  i n  ac c o r d a n c e
wi th  1 0 . 1 0 . 3  an d  1 0 . 1 0 . 4 . 2 .

4 . 8 . 2 0    An  e m e r g e n c y-r u n  m e c h a n i c al  c o n tr o l  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  1 0 . 5 . 3 . 2 .

4 . 8 . 2 1    C i r c u i t 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  VF D  p a th  i n
ac c o r d an c e  wi th  1 0 . 1 0 . 5 .

4 . 8 . 2 2    T h e  a s s e m b l y s h a l l  b e  m a r ke d  wi th  th e  s h o r t- c i r c u i t
c u r r e n t r a ti n g .

4 . 8 . 2 3    L o c al  c o n tr o l  s h al l  b e  i n  ac c o r d an c e  wi th  1 0 . 1 0 . 7 . 1  an d
1 0 . 1 0 . 7 . 3 .

4 . 8 . 2 4    T h e  m a x i m u m  o p e r a ti n g fr e q u e n c y s h al l  n o t e x c e e d
l i n e  fr e q u e n c y.

4 . 9  M ul ti s tage  M u l ti p o r t P um p .

4 . 9 . 1    M u l ti s tag e  m u l ti p o r t fre  p u m p 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  th i s  s tan d ar d .

4 . 9 . 2    A s h u to ff val ve  s h al l  n o t b e  r e q u i r e d  b e twe e n  th e  i m p e l ‐
l e r s  o f a m u l ti s tag e  m u l ti p o r t p u m p .

4 . 1 0 *  C e n tri fu gal  Fi re  P um p  C ap ac i ti e s .

4 . 1 0 . 1    A c e n tr i fu g al  fre  p u m p  fo r  fre  p r o te c ti o n  s h al l  b e
s e l e c te d  s o  th at th e  gr e a te s t s i n g l e  d e m a n d  fo r  an y fre  p r o te c ‐

ti o n  s ys te m  c o n n e c te d  to  th e  p u m p  i s  l e s s  th a n  o r  e q u al  to
1 5 0  p e r c e n t o f th e  r a te d  c a p ac i ty (fow)  o f th e  p u m p .

4 . 1 0 . 2 *    C e n tr i fu ga l  fre  p u m p s  s h a l l  h a ve  o n e  o f th e  r a te d
c a p ac i ti e s  i n  g p m  ( L / m i n )  identifed  i n  Tab l e  4 . 1 0 . 2  an d  s h a l l
b e  r a te d  a t n e t p r e s s u r e s  o f 4 0  p s i  ( 2 . 7  b ar )  o r  m o r e .

4 . 1 0 . 3    C e n tr i fu g al  fre  p u m p s  wi th  r a ti n gs  o ve r  5 0 0 0  gp m
( 1 8 , 9 2 5  L / m i n )  s h al l  b e  s u b j e c t to  i n d i vi d u al  r e vi e w b y e i th e r
th e  au th o r i ty h avi n g  j u r i s d i c ti o n  o r  a l i s ti n g  l a b o r a to r y.

4 . 1 1  N am e p l ate .

4 . 1 1 . 1    P u m p s  s h a l l  b e  p r o vi d e d  wi th  a n am e p l ate .

4 . 1 1 . 2    T h e  n am e  p l ate  s h a l l  b e  m a d e  o f a n d  a ttac h e d  u s i n g
c o r r o s i o n  r e s i s ta n t m ate r i a l .

4 . 1 1 . 3    T h e  n am e p l ate  s h al l  i n d i c a te  th e  m ax i m u m  p u m p
h o r s e p o we r  d e m a n d  r e q u i r e d  to  p o we r  th e  p u m p  a t an y fow,
i n c l u d i n g  fows  b e yo n d  1 5 0  p e r c e n t o f th e  r ate d  c ap ac i ty.

Tab l e  4 . 1 0 . 2  C e n tri fugal  Fi re  P u m p  C ap ac i ti e s

gp m L / m i n gp m L / m i n

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

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

4 . 1 2  P re s s ure  G au ge s .

4 . 1 2 . 1  D i s c h arge .

4 . 1 2 . 1 . 1    A p r e s s u r e  ga u g e  h a vi n g  a  d i a l  n o t l e s s  th a n  3 . 5  i n .
( 8 9  m m )  i n  d i a m e te r  s h al l  b e  c o n n e c te d  n e ar  th e  d i s c h ar g e

c a s ti n g  wi th  a n o m i n al  0 . 2 5  i n .  ( 6  m m )  g au ge  val ve .

4 . 1 2 . 1 . 2    T h e  d i a l  s h a l l  i n d i c ate  p r e s s u r e  to  at l e as t twi c e  th e
r a te d  wo r k i n g  p r e s s u r e  o f th e  p u m p  b u t n o t l e s s  th an  2 0 0  p s i

( 1 3 . 8  b ar ) .

4 . 1 2 . 1 . 3    T h e  fac e  o f th e  d i a l  s h al l  r e ad  i n  b a r,  p o u n d s  p e r
s q u ar e  i n c h ,  o r  b o th  wi th  th e  m a n u fac tu r e r ' s  s ta n d ar d  g r ad u a‐
ti o n s .

4 . 1 2 . 2 *  S u c ti o n .

4 . 1 2 . 2 . 1    U n l e s s  th e  r e q u i r e m e n ts  o f 4 . 1 2 . 2 . 4  a r e  m e t,  a ga u g e
h a vi n g a  d i a l  n o t l e s s  th an  3 . 5  i n .  ( 8 9  m m )  i n  d i a m e te r  s h al l  b e

c o n n e c te d  to  th e  s u c ti o n  p i p e  n e a r  th e  p u m p  wi th  a n o m i n al
0 . 2 5  i n .  ( 6  m m )  g au ge  val ve .

4 . 1 2 . 2 . 1 . 1    Wh e r e  th e  m i n i m u m  p u m p  s u c ti o n  p r e s s u r e  i s
b e l o w 2 0  p s i  ( 1 . 3  b ar )  u n d e r  a n y fow c o n d i ti o n ,  th e  s u c ti o n
ga u ge  s h al l  b e  a c o m p o u n d  p r e s s u r e  a n d  va c u u m  g au g e .

4 . 1 2 . 2 . 2    T h e  fac e  o f th e  d i al  s h a l l  r e ad  i n  i n c h e s  o f m e r c u r y
( m i l l i m e te r s  o f m e r c u r y)  o r  p s i  ( b a r )  fo r  th e  s u c ti o n  r an ge .

4 . 1 2 . 2 . 3    T h e  g au ge  s h al l  h a ve  a p r e s s u r e  r an g e  two  ti m e s  th e
r ate d  m ax i m u m  s u c ti o n  p r e s s u r e  o f th e  p u m p .

4 . 1 2 . 2 . 4    T h e  r e q u i r e m e n ts  o f 4 . 1 2 . 2  s h a l l  n o t a p p l y to  ve r ti c al
s h a ft tu r b i n e –typ e  p u m p s  ta ki n g s u c ti o n  fr o m  a  we l l  o r  o p e n

we t p i t.

4 . 1 3  C i rc u l ati o n  Re l i e f Val ve .

4 . 1 3 . 1  G e n e ral  Re q u i re m e n ts .

4 . 1 3 . 1 . 1 *    Wh e r e  an  e l e c tr i c  va r i a b l e  s p e e d  p u m p  i s  i n s ta l l e d ,
th e  a u to m a ti c  c i r c u l a ti o n  r e l i e f val ve  s h a l l  o p e n  at th e  m i n i ‐

m u m  s p e e d .

4 . 1 3 . 1 . 2    U n l e s s  th e  r e q u i r e m e n ts  o f 4 . 1 3 . 1 . 8  a r e  m e t,  e a c h
p u m p ( s )  s h al l  h ave  a n  au to m ati c  r e l i e f val ve  l i s te d  fo r  th e  fre
p u m p  s e r vi c e  i n s ta l l e d  a n d  s e t b e l o w th e  s h u to ff p r e s s u r e  at

m i n i m u m  e x p e c te d  s u c ti o n  p r e s s u r e .

4 . 1 3 . 1 . 3    T h e  val ve  s h a l l  b e  i n s tal l e d  o n  th e  d i s c h a r ge  s i d e  o f
th e  p u m p  b e fo r e  th e  d i s c h a r ge  c h e c k val ve .

4 . 1 3 . 1 . 3 . 1    F o r  m u l ti s tag e  m u l ti p o r t p u m p s ,  th e  a u to m a ti c
c i r c u l a ti o n  r e l i e f val ve  s h al l  b e  i n s tal l e d  b e fo r e  th e  d i s c h a r ge

c h e c k va l ve  fo r  th e  l as t p o r t a n d  s e t b e l o w th e  c h u r n  p r e s s u r e
o f th e  frst p o r t.

4 . 1 3 . 1 . 4    T h e  va l ve  s h al l  p r o vi d e  suffcient wa te r  fow to
p r e ve n t th e  p u m p  fr o m  o ve rh e a ti n g wh e n  o p e r ati n g  wi th  n o

d i s c h ar g e .

4 . 1 3 . 1 . 5    P r o vi s i o n s  s h a l l  b e  m ad e  fo r  d i s c h ar g e  to  a d r a i n .

4 . 1 3 . 1 . 6    C i r c u l ati o n  r e l i e f val ve s  s h al l  n o t b e  ti e d  i n  wi th  th e
p ac ki n g  b o x  o r  d r i p  r i m  d r a i n s .

4 . 1 3 . 1 . 7    T h e  a u to m a ti c  r e l i e f val ve  s h al l  h ave  a n o m i n a l  s i z e  o f
0 . 7 5  i n .  ( 1 9  m m )  fo r  p u m p s  wi th  a  r ate d  c ap a c i ty n o t e x c e e d ‐

i n g  2 5 0 0  gp m  ( 9 4 6 2  L / m i n )  an d  h ave  a  n o m i n a l  s i z e  o f 1  i n .
( 2 5  m m )  fo r  p u m p s  wi th  a  r a te d  c a p ac i ty o f 3 0 0 0  gp m  to

5 0 0 0  gp m  ( 1 1 , 3 5 5  L / m i n  to  1 8 , 9 2 5  L / m i n ) .
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 0 - 1 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 .

4 . 1 3 . 1 . 8    T h e  r e q u i r e m e n ts  o f 4 . 1 3 . 1  s h a l l  n o t ap p l y to  e n g i n e -
d r i ve n  p u m p s  fo r  wh i c h  e n gi n e  c o o l i n g  wate r  i s  ta ke n  fr o m  th e
p u m p  d i s c h ar g e .

4 . 1 4 *  E q u i p m e n t P ro te c ti o n .

4 . 1 4 . 1 *  G e n e ral  Re q u i re m e n ts .    T h e  fre  p u m p ,  d r i ve r,
c o n tr o l l e r,  wa te r  s u p p l y,  a n d  p o we r  s u p p l y s h al l  b e  p r o te c te d
aga i n s t p o s s i b l e  i n te r r u p ti o n  o f s e r vi c e  th r o u gh  d am ag e  c a u s e d
b y e x p l o s i o n ,  fre,  food,  e ar th q u a ke ,  r o d e n ts ,  i n s e c ts ,  wi n d ‐

s to r m ,  fr e e z i n g,  van d a l i s m ,  an d  o th e r  ad ve r s e  c o n d i ti o n s .

4 . 1 4 . 1 . 1 *  I n d o o r Fi re  P u m p  U n i ts .

4 . 1 4 . 1 . 1 . 1    E x c e p t a s  p e r m i tte d  i n  4 . 1 4 . 1 . 1 . 3 ,  fre  p u m p  u n i ts
s e r vi n g  h i g h - r i s e  b u i l d i n g s  s h a l l  b e  p r o te c te d  fr o m  s u r r o u n d i n g
o c c u p an c i e s  b y a  m i n i m u m  o f 2 -h o u r  fre-rated  c o n s tr u c ti o n  o r
p h ys i c al l y s e p a r ate d  fr o m  th e  p r o te c te d  b u i l d i n g b y a m i n i ‐
m u m  o f 5 0  ft ( 1 5 . 3  m ) .

4 . 1 4 . 1 . 1 . 2 *    E x c e p t as  p e r m i tte d  i n  4 . 1 4 . 1 . 1 . 3 ,  i n d o o r  fre
p u m p  r o o m s  i n  n o n -h i gh -r i s e  b u i l d i n g s  o r  i n  s e p a r ate  fre
p u m p  b u i l d i n gs  s h al l  b e  p h ys i c al l y s e p a r ate d  o r  p r o te c te d  b y
fre-rated  c o n s tr u c ti o n  i n  ac c o r d a n c e  wi th  Tab l e  4 . 1 4 . 1 . 1 . 2 .

4 . 1 4 . 1 . 1 . 3 *    F i r e  p u m p  u n i ts  s u p p l yi n g  a  l o c al  a p p l i c ati o n  fre
p r o te c ti o n  s ys te m ( s )  s h al l  b e  p h ys i c al l y s e p ar a te d  fr o m  th e
h az ar d  b e i n g p r o te c te d  i n  a  m an n e r  th at wi l l  p r e ve n t a fre
as s o c i a te d  wi th  th e  h az ar d  fr o m  d i r e c tl y e x p o s i n g  th e  p u m p i n g
u n i t.

4 . 1 4 . 1 . 1 . 4    T h e  l o c ati o n  o f a n d  a c c e s s  to  th e  fre  p u m p  r o o m
s h a l l  b e  p r e p l a n n e d  wi th  th e  fre  d e p ar tm e n t.

4 . 1 4 . 1 . 1 . 5 *    E x c e p t as  p e r m i tte d  i n  4 . 1 4 . 1 . 1 . 6 ,  r o o m s  c o n ta i n ‐
i n g  fre  p u m p s  s h a l l  b e  fr e e  fr o m  s to r a ge ,  e q u i p m e n t,  an d
p e n e tr ati o n s  n o t e s s e n ti a l  to  th e  o p e r a ti o n  o f th e  p u m p  an d
re l ate d  c o m p o n e n ts .

4 . 1 4 . 1 . 1 . 6 *    E q u i p m e n t r e l ate d  to  d o m e s ti c  wate r  d i s tr i b u ti o n
s h a l l  b e  p e r m i tte d  to  b e  l o c ate d  wi th i n  th e  s am e  r o o m  a s  th e
fre  p u m p  e q u i p m e n t.

4 . 1 4 . 1 . 1 . 7    T h e  p u m p  r o o m  o r  p u m p  h o u s e  s h al l  b e  s i z e d  to  ft
al l  o f th e  c o m p o n e n ts  n e c e s s ar y fo r  th e  o p e r ati o n  o f th e  fre
p u m p  a n d  to  a c c o m m o d ate  th e  fo l l o wi n g:

( 1 ) C l e a r an c e  b e twe e n  c o m p o n e n ts  fo r  i n s tal l a ti o n  a n d  m ai n ‐
te n a n c e

( 2 ) C l e a r an c e  b e twe e n  a c o m p o n e n t an d  th e  wal l  fo r  i n s tal l a‐
ti o n  a n d  m ai n te n an c e

( 3 ) C l e a r an c e  b e twe e n  e n e r g i z e d  e l e c tr i c al  e q u i p m e n t an d
o th e r  e q u i p m e n t i n  ac c o r d a n c e  wi th  NFPA 70

( 4 ) O r i e n tati o n  o f th e  p u m p  to  th e  s u c ti o n  p i p i n g to  a l l o w
c o m p l i an c e  wi th  4 . 1 6 . 6 . 3

Tab l e  4 . 1 4 . 1 . 1 . 2  E q u i p m e n t P ro te c ti o n

P u m p  Ro o m /
H o u s e

B ui l d i n g( s )
E x p o s i n g P u m p

Ro o m / H o u s e
Re q ui re d

S e p arati o n

N o t s p r i n kl e r e d N o t s p r i n k l e r e d 2  h o u r  fre-rated
N o t s p r i n kl e r e d F u l l y s p r i n kl e r e d o r
F u l l y s p r i n kl e r e d N o t s p r i n k l e r e d 5 0  ft ( 1 5 . 3  m )

F u l l y s p r i n kl e r e d F u l l y s p r i n kl e r e d
1  h o u r  fre-rated

o r
5 0  ft ( 1 5 . 3  m )

4 . 1 4 . 1 . 2  O u td o o r Fi re  P u m p  U n i ts .

4 . 1 4 . 1 . 2 . 1    F i r e  p u m p  u n i ts  th at ar e  o u td o o r s  s h al l  b e  l o c a te d
at l e as t 5 0  ft ( 1 5 . 3  m )  away fr o m  a n y b u i l d i n gs  an d  o th e r  fre

e x p o s u r e s .

4 . 1 4 . 1 . 2 . 2    O u td o o r  i n s tal l ati o n s  s h a l l  b e  r e q u i r e d  to  b e  p r o vi ‐
d e d  wi th  p r o te c ti o n  ag ai n s t p o s s i b l e  i n te r r u p ti o n  i n  ac c o r d ‐

an c e  wi th  4 . 1 4 . 1 .

4 . 1 4 . 1 . 3  Fi re  P um p  B u i l d i n gs  o r Ro o m s  wi th  D i e s e l  E n gi n e s .
F i r e  p u m p  b u i l d i n g s  o r  r o o m s  e n c l o s i n g  d i e s e l  e n g i n e  p u m p

d r i ve r s  an d  fu e l  ta n ks  s h a l l  b e  p r o te c te d  wi th  an  a u to m a ti c
s p r i n kl e r  s ys te m  i n s tal l e d  i n  ac c o r d a n c e  wi th  N F PA 1 3  as  a n
E x tr a  H a z a r d  Gr o u p  2  o c c u p an c y.

4 . 1 4 . 1 . 4  Fi re  P um p  B ui l d i n gs  o r Ro o m s  wi th  E l e c tri c  D ri ve rs .
F o r  b u i l d i n gs  th a t ar e  r e q u i r e d  to  b e  s p r i n kl e r e d ,  fre  p u m p

b u i l d i n g s  o r  r o o m s  e n c l o s i n g  e l e c tr i c  fre  p u m p  d r i ve r s  s h a l l  b e
p r o te c te d  wi th  an  au to m ati c  s p r i n kl e r  s ys te m  i n s tal l e d  i n

a c c o r d an c e  wi th  N F PA 1 3  as  an  O r d i n a r y H a z a r d  Gr o u p  1
o c c u p an c y.

4 . 1 4 . 2  E q u i p m e n t Ac c e s s .

4 . 1 4 . 2 . 1    T h e  l o c ati o n  o f an d  a c c e s s  to  th e  fre  p u m p  r o o m ( s )
s h a l l  b e  p r e - p l a n n e d  wi th  th e  fre  d e p ar tm e n t.

4 . 1 4 . 2 . 1 . 1    E x c e p t as  p r o vi d e d  i n  4 . 1 4 . 2 . 1 . 1 . 1 ,  fre  p u m p  r o o m s
n o t d i r e c tl y ac c e s s i b l e  fr o m  th e  o u ts i d e  s h a l l  b e  a c c e s s i b l e

th r o u g h  a fre-resistant-rated  c o r r i d o r  fr o m  an  e n c l o s e d  s tai r ‐
way o r  e x te r i o r  e x i t.

4 . 1 4 . 2 . 1 . 1 . 1    F i r e  p u m p  u n i ts  s u p p l yi n g  o n l y l o c a l  ap p l i c a ti o n
fre  p r o te c ti o n  s ys te m s  s h al l  b e  a c c e s s i b l e  b y a p a th  th at i s  n o t

s u b j e c t to  e x p o s u r e  fr o m  a  fre  i n  an y h az ar d  p r o te c te d  b y th e
fre  p u m p .

4 . 1 4 . 2 . 1 . 1 . 2    Wh e r e  a  fre  p u m p  i s  i n s tal l e d  i n  a p ar ki n g  g ar a ge
o r  s o m e  o th e r  p o r ti o n  o f a b u i l d i n g  s e p ar a te d  fr o m  th e  r e s t o f

th e  b u i l d i n g  b y fre-rated  c o n s tr u c ti o n  e q u i va l e n t to  th e  p u m p
r o o m ,  an d  th e  p o r ti o n  o f th e  b u i l d i n g  c o n ta i n i n g  th e  fre
p u m p  i s  p r o te c te d  b y a  s p r i n kl e r  s ys te m  th a t d o e s  n o t r e l y o n

th e  fre  p u m p ,  th e  p r o te c te d  a c c e s s  to  th e  p u m p  r o o m  s h al l  n o t
b e  r e q u i r e d .

4 . 1 4 . 2 . 1 . 2    T h e  p o r ti o n s  o f th e  b u i l d i n g n e e d e d  fo r  th e  ac c e s s ,
as  r e q u i r e d  b y 4 . 1 4 . 2 . 1 . 1 ,  s h al l  h a ve  a fre  r e s i s tan c e  r ati n g  n o t

l e s s  th an  th e  fre  r e s i s tan c e  r ati n g  o f th e  fre  p u m p  r o o m .

4 . 1 4 . 3  H e at.

4 . 1 4 . 3 . 1    An  a p p r o ve d  o r  l i s te d  s o u r c e  o f h e at s h al l  b e  p r o vi ‐
d e d  fo r  m a i n tai n i n g  th e  te m p e r atu r e  o f a p u m p  r o o m  o r  p u m p
h o u s e ,  wh e r e  r e q u i r e d ,  ab o ve  4 0 ° F  ( 4 ° C ) .

4 . 1 4 . 3 . 2    T h e  r e q u i r e m e n ts  o f 1 1 . 6 . 5  s h al l  b e  fo l l o we d  fo r
h i g h e r  te m p e r a tu r e  r e q u i r e m e n ts  fo r  i n te r n a l  c o m b u s ti o n

e n gi n e s .

4 . 1 4 . 4  N o r m al  L i gh ti n g.    Artifcial  l i gh t s h a l l  b e  p r o vi d e d  i n  a
p u m p  r o o m  o r  p u m p  h o u s e .

4 . 1 4 . 5  E m e rge n c y L i gh ti n g.

4 . 1 4 . 5 . 1    P u m p  r o o m s  s h al l  b e  p r o vi d e d  wi th  e m e r ge n c y l i g h t‐
i n g .

4 . 1 4 . 5 . 2    T h e  i n te n s i ty o f i l l u m i n a ti o n  i n  th e  p u m p  r o o m ( s )
s h a l l  b e  3 . 0  ft-c a n d l e s  ( 3 2 . 3  l u x ) ,  u n l e s s  o th e r wi s e  specifed  b y a

r e q u i r e m e n t r e c o gn i z e d  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 .

Full document details: NFPA 20 2022

http://www.avadocuments.com/doc/nfpa-20-2022
http://www.avadocuments.com/doc/nfpa-20-2022


GE N E RAL  RE QU I RE M E N T S 2 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 . 2 0 2 2  E d i t i o n

4 . 1 4 . 5 . 3    E m e r g e n c y l i g h ts  s h al l  n o t b e  c o n n e c te d  to  an
e n gi n e -s ta rti n g b atte r y.

4 . 1 4 . 5 . 4    T h e  e m e r ge n c y l i g h ti n g s h al l  b e  c a p a b l e  o f m ai n ta i n ‐
i n g  th e  l i gh ti n g  l e ve l  fo r  a m i n i m u m  o f 2  h o u r s .

4 . 1 4 . 6  Ve n ti l ati o n .    P r o vi s i o n  s h a l l  b e  m ad e  fo r  ve n ti l a ti o n  o f a
p u m p  r o o m  o r  p u m p  h o u s e .

4 . 1 4 . 7 *  D rai n age .

4 . 1 4 . 7 . 1    F l o o r s  s h al l  b e  p i tc h e d  fo r  ad e q u ate  d r ai n a ge  o f
e s c a p i n g  wate r  a way fr o m  c r i ti c a l  e q u i p m e n t s u c h  as  th e  p u m p ,
d r i ve r,  c o n tr o l l e r,  an d  s o  fo r th .

4 . 1 4 . 7 . 2    T h e  p u m p  r o o m  o r  p u m p  h o u s e  s h al l  b e  p r o vi d e d
wi th  a foor  d r a i n  th a t wi l l  d i s c h ar g e  to  a fr o s t-fr e e  l o c a ti o n .

4 . 1 4 . 8  G u ard s .    C o u p l i n g s  an d  fexible  c o n n e c ti n g  s h afts  s h a l l
b e  i n s ta l l e d  wi th  a  c o u p l i n g gu ar d  i n  ac c o r d an c e  wi th  S e c ti o n  7
o f AN S I  B 1 1 . 1 9 ,  Performance Requirements for Safeguarding.

4 . 1 5  P i p e  an d  Fi tti n gs .

4 . 1 5 . 1 *  S te e l  P i p e .

4 . 1 5 . 1 . 1    S te e l  p i p e  s h al l  b e  u s e d  ab o ve g r o u n d  e x c e p t fo r
c o n n e c ti o n  to  u n d e r g r o u n d  s u c ti o n  a n d  u n d e r g r o u n d
d i s c h ar g e  p i p i n g .

4 . 1 5 . 1 . 2    Wh e r e  c o r r o s i ve  wa te r  c o n d i ti o n s  e x i s t,  s te e l  s u c ti o n
p i p e  s h a l l  b e  g al va n i z e d  o r  p a i n te d  o n  th e  i n s i d e  p r i o r  to  i n s tal ‐
l ati o n  wi th  a p ai n t r e c o m m e n d e d  fo r  s u b m e r ge d  s u r fa c e s .

4 . 1 5 . 1 . 3    T h i c k b i tu m i n o u s  l i n i n gs  s h al l  n o t b e  u s e d .

4 . 1 5 . 2 *  J o i n i n g M e th o d .

4 . 1 5 . 2 . 1    S e c ti o n s  o f s te e l  p i p i n g  s h a l l  b e  j o i n e d  b y m e a n s  o f
s c r e we d ,  fanged  m e c h an i c a l  g r o o ve d  j o i n ts  o r  o th e r  ap p r o ve d
fttings.

4 . 1 5 . 2 . 2    S l i p -typ e  fttings  s h a l l  b e  p e r m i tte d  to  b e  u s e d  wh e r e
i n s ta l l e d  as  r e q u i r e d  b y 4 . 1 6 . 6  an d  wh e r e  th e  p i p i n g i s  m e c h an ‐
i c al l y s e c u r e d  to  p r e ve n t s l i p p a ge .

4 . 1 5 . 2 . 3    T h e  p i p i n g  a r o u n d  c h e c k val ve s  i n s tal l e d  p e r  4 . 3 2 . 4 . 1 ,
orifce  u n i o n s ,  orifce  p l ate s ,  fowmeters,  an d  o th e r  d e vi c e s  th at

h ave  r e s tr i c ti n g  orifces  s h al l  h ave  a m e an s  to  p e r fo r m  an  i n te r ‐
n a l  i n s p e c ti o n  o r  a m e an s  to  d i s a s s e m b l e  th e  p i p i n g  to  al l o w fo r
th e  i n te r n al  i n s p e c ti o n  o f th e  r e s tr i c ti n g orifce(s) .

4 . 1 5 . 3  Re s tri c ti n g Orifce  Identifcation.    C h e c k val ve s  i n ‐
s tal l e d  p e r  4 . 3 2 . 4 . 1 ,  orifce  u n i o n s ,  orifce  p l ate s ,  a n d  o th e r
d e vi c e s  wi th  a  r e s tr i c ti n g orifce  s h al l  h a ve  a p e r m an e n t ta g o r
o th e r  m e an s  o f identifcation  i n d i c a ti n g th at a r e s tr i c ti n g
orifce  i s  p r e s e n t.

4 . 1 5 . 4  C o n c e n trate  an d  Ad d i ti ve  P i p i n g.

4 . 1 5 . 4 . 1    F o am  c o n c e n tr a te  o r  ad d i ti ve  p i p i n g  s h al l  b e  a m a te ‐
ri al  th at wi l l  n o t c o r r o d e  i n  th i s  s e r vi c e .

4 . 1 5 . 4 . 2    Gal va n i z e d  p i p e  s h al l  n o t b e  u s e d  fo r  fo a m  c o n c e n ‐
tr ate  s e r vi c e .

4 . 1 5 . 5  D rai n  P i p i n g.    D r a i n  p i p e  an d  i ts  fttings  th at d i s c h ar g e
to  atm o s p h e r e  s h al l  b e  p e r m i tte d  to  b e  c o n s tr u c te d  o f m e tal l i c
o r  p o l ym e r i c  m ate r i a l s .

4 . 1 5 . 6 *  P i p i n g,  H an ge rs ,  an d  S e i s m i c  B rac i n g.

4 . 1 5 . 6 . 1    T h e  s u p p o r t o f p i p e  an d  fttings  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 C h ap te r  1 7  o f N F PA 1 3 .

4 . 1 5 . 6 . 2    T h e  s e i s m i c  p r o te c ti o n ,  wh e r e  a p p l i c ab l e ,  o f p i p e  an d
fttings  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 C h ap te r  1 8  o f
N F PA 1 3 .

4 . 1 5 . 7 *  C u tti n g an d  We l d i n g.    To r c h  c u tti n g o r  we l d i n g  i n  th e
p u m p  h o u s e  s h al l  b e  p e r m i tte d  a s  a m e a n s  o f m o d i fyi n g o r

r e p ai r i n g  p u m p  h o u s e  p i p i n g wh e n  i t i s  p e r fo r m e d  i n  ac c o r d ‐
an c e  wi th  N F PA 5 1 B .

4 . 1 6  S u c ti o n  P i p e  an d  Fi tti n gs .

4 . 1 6 . 1 *  C o m p o n e n ts .

4 . 1 6 . 1 . 1    T h e  s u c ti o n  c o m p o n e n ts  s h al l  c o n s i s t o f a l l  p i p e ,
va l ve s ,  a n d  fttings  fr o m  th e  p u m p  s u c ti o n  fange  to  th e

c o n n e c ti o n  to  th e  p u b l i c  o r  p r i va te  wa te r  s e r vi c e  m ai n ,  s to r ag e
tan k,  o r  r e s e r vo i r,  an d  s o  fo r th ,  th at fe e d s  wate r  to  th e  p u m p .

4 . 1 6 . 1 . 2    Wh e r e  p u m p s  a r e  i n s ta l l e d  i n  s e r i e s ,  th e  s u c ti o n  p i p e
fo r  th e  s u b s e q u e n t p u m p ( s )  s h al l  b e gi n  at th e  s ys te m  s i d e  o f

th e  d i s c h a r ge  val ve  o f th e  p r e vi o u s  p u m p .

4 . 1 6 . 2  I n s tal l ati o n .    S u c ti o n  p i p e  s h al l  b e  i n s ta l l e d  an d  te s te d
i n  ac c o r d an c e  wi th  N F PA 2 4 .

4 . 1 6 . 3  S u c ti o n  S i z e .

4 . 1 6 . 3 . 1    U n l e s s  th e  r e q u i r e m e n ts  o f 4 . 1 6 . 3 . 2  ar e  m e t,  th e  s i z e
o f th e  s u c ti o n  p i p e  fo r  a  s i n g l e  p u m p  o r  o f th e  s u c ti o n  h e ad e r
p i p e  fo r  m u l ti p l e  p u m p s  ( d e s i g n e d  to  o p e r ate  to g e th e r )  s h a l l

b e  s u c h  th a t,  wi th  al l  p u m p s  o p e r a ti n g a t m ax i m u m  fow
( 1 5 0  p e r c e n t o f r ate d  c a p a c i ty o r  th e  m a x i m u m  fow avai l ab l e
fr o m  th e  wate r  s u p p l y a t th e  l o we s t p e r m i s s i b l e  s u c ti o n  p r e s ‐

s u r e ,  a s  d i s c u s s e d  i n  4 . 6 . 2 . 3 . 1 ) ,  th e  ga u g e  p r e s s u r e  at th e  p u m p
s u c ti o n  fanges  s h a l l  b e  0  p s i  ( 0  b ar )  o r  h i g h e r.

4 . 1 6 . 3 . 2 *    T h e  r e q u i r e m e n ts  o f 4 . 1 6 . 3 . 1  s h al l  n o t a p p l y wh e r e
th e  s u p p l y i s  a  s u c ti o n  tan k wi th  i ts  wate r  l e ve l ,  a fte r  s u p p l yi n g

th e  m o s t d e m an d i n g s ys te m  fo r  th e  r e q u i r e d  d u r a ti o n ,  at o r
a b o ve  th e  s am e  e l e vati o n  as  th e  c e n te r l i n e  o f th e  fre  p u m p
a n d  th e  g au ge  p r e s s u r e  a t th e  p u m p  s u c ti o n  fange  d o e s  n o t

d r o p  b e l o w –3  p s i  ( − 0 . 2  b a r )  at 1 5 0  p e r c e n t o f r ate d  fow wh e n
th e  ta n k i s  a t i ts  l o we s t wa te r  l e ve l .

4 . 1 6 . 3 . 3    T h e  s i z e  o f th at p o r ti o n  o f th e  s u c ti o n  p i p e  l o c a te d
wi th i n  1 0  p i p e  d i am e te r s  u p s tr e a m  o f th e  p u m p  s u c ti o n  fange
s h a l l  b e  n o t l e s s  th a n  th a t specifed  i n  S e c ti o n  4 . 2 8 .

4 . 1 6 . 4 *  P u m p s  wi th  B yp as s .

4 . 1 6 . 4 . 1    Wh e r e  th e  s u c ti o n  s u p p l y i s  o f suffcient p r e s s u r e  to
b e  o f m ate r i a l  va l u e  wi th o u t th e  p u m p ,  th e  p u m p  s h al l  b e

i n s ta l l e d  wi th  a b yp as s .  (See Figure A. 4. 1 6. 4. )

4 . 1 6 . 4 . 2    F o r  m u l ti s ta ge  m u l ti p o r t p u m p s ,  a  b yp a s s  s h al l  b e
i n s ta l l e d  b e twe e n  th e  p u m p  s u c ti o n  an d  th e  frst o u tl e t p o r t

a n d  b e twe e n  s e q u e n ti al  o u tl e t p o r ts  wh e r e ve r  th e  b yp a s s  c an
p r o vi d e  p r e s s u r e  th at i s  o f m a te r i al  val u e  wi th o u t th e  i m p e l l e r.

(See Figure A. 4. 1 6. 4. )

4 . 1 6 . 4 . 3    T h e  s i z e  o f th e  b yp as s  s h al l  b e  at l e a s t as  l ar g e  as  th e
p i p e  s i z e  r e q u i r e d  fo r  d i s c h a r ge  p i p e  as  specifed  i n

S e c ti o n  4 . 2 8 .
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4 . 1 6 . 5 *  Val ve s .

4 . 1 6 . 5 . 1    A l i s te d  o u ts i d e  s c r e w a n d  yo ke  ( O S & Y)  ga te  val ve
s h a l l  b e  i n s tal l e d  i n  th e  s u c ti o n  p i p e .

4 . 1 6 . 5 . 2  Val ve  C l o s u re  T i m e .

4 . 1 6 . 5 . 2 . 1    L i s te d  i n d i c ati n g  va l ve s  s h al l  n o t c l o s e  i n  l e s s  th an
5  s e c o n d s  wh e n  o p e r a te d  at m ax i m u m  p o s s i b l e  s p e e d  fr o m  th e
fu l l y o p e n  p o s i ti o n .

4 . 1 6 . 5 . 2 . 2    Val ve s  wi th  an  au to m ati c  m e an s  to  o p e r a te  th e  va l ve
s h a l l  n o t c l o s e  i n  l e s s  th an  5  s e c o n d s  wh e n  o p e r ate d  a t m ax i ‐
m u m  p o s s i b l e  s p e e d  fr o m  th e  fu l l y o p e n  p o s i ti o n .

4 . 1 6 . 5 . 3  Au to m ate d  Val ve s .

4 . 1 6 . 5 . 3 . 1    A l i s te d  i n d i c a ti n g val ve  wi th  a u to m a te d  c o n tr o l s
s h a l l  b e  p e r m i tte d .

4 . 1 6 . 5 . 3 . 2    T h e  au to m ate d  wate r  c o n tr o l  val ve  as s e m b l y s h a l l
m e e t th e  fo l l o wi n g c r i te r i a :

( 1 ) I n c l u d e  a r e l i ab l e  p o s i ti o n  i n d i c a ti o n
( 2 ) I n c l u d e  a  val ve  s u p e r vi s o r y s wi tc h  an d  b e  c o n n e c te d  to  a

re m o te  s u p e r vi s o r y s tati o n
( 3 ) O p e r ate  m a n u al l y as  we l l  a s  a u to m a ti c al l y

4 . 1 6 . 5 . 4    N o  c o n tr o l  va l ve  o th e r  th a n  a  l i s te d  O S & Y val ve  an d
th e  d e vi c e s  a s  p e r m i tte d  i n  4 . 2 9 . 3  s h al l  b e  i n s tal l e d  i n  th e
s u c ti o n  p i p e  wi th i n  5 0  ft ( 1 5 . 3  m )  o f th e  p u m p  s u c ti o n  fange.

4 . 1 6 . 6 *  I n s tal l ati o n .

4 . 1 6 . 6 . 1  G e n e ral .    S u c ti o n  p i p e  s h al l  b e  l ai d  c a r e fu l l y to  avo i d
ai r  l e aks  a n d  ai r  p o c ke ts ,  e i th e r  o f wh i c h  c an  s e r i o u s l y a ffe c t
th e  o p e r a ti o n  o f th e  p u m p .

4 . 1 6 . 6 . 2  Fre e z e  P ro te c ti o n .

4 . 1 6 . 6 . 2 . 1    S u c ti o n  p i p e  s h al l  b e  i n s ta l l e d  b e l o w th e  fr o s t l i n e
o r  i n  fr o s tp r o o f c a s i n g s .

4 . 1 6 . 6 . 2 . 2    Wh e r e  p i p e  e n te r s  s tr e am s ,  p o n d s ,  o r  r e s e r vo i r s ,
s p e c i al  atte n ti o n  s h a l l  b e  g i ve n  to  p r e ve n t fr e e z i n g e i th e r
u n d e r g r o u n d  o r  u n d e r wa te r.

4 . 1 6 . 6 . 3  E l b o ws  an d  Te e s .

4 . 1 6 . 6 . 3 . 1    U n l e s s  th e  r e q u i r e m e n ts  o f 4 . 1 6 . 6 . 3 . 2  ar e  m e t,
e l b o ws  an d  te e s  wi th  a  c e n te r l i n e  p l an e  p ar a l l e l  to  a h o r i z o n tal
s p l i t-c as e  p u m p  s h aft s h al l  n o t b e  p e r m i tte d .  (See Figure
A. 4. 1 6. 6. )

4 . 1 6 . 6 . 3 . 2    T h e  r e q u i r e m e n ts  o f 4 . 1 6 . 6 . 3 . 1  s h al l  n o t ap p l y to
e l b o ws  a n d  te e s  wi th  a  c e n te r l i n e  p l an e  p ar a l l e l  to  a h o r i z o n tal
s p l i t-c a s e  p u m p  s h aft wh e r e  th e  d i s ta n c e  b e twe e n  th e  fanges  o f
th e  p u m p  s u c ti o n  i n ta ke  a n d  th e  e l b o w an d  te e  i s  gr e a te r  th a n
1 0  ti m e s  th e  s u c ti o n  p i p e  d i am e te r.

4 . 1 6 . 6 . 3 . 3    E l b o ws  an d  te e s  wi th  a c e n te r l i n e  p l a n e  p e r p e n d i c ‐
u l a r  to  th e  h o r i z o n ta l  s p l i t-c a s e  p u m p  s h aft s h al l  b e  p e r m i tte d
at a n y l o c ati o n  i n  th e  p u m p  s u c ti o n  i n take .

4 . 1 6 . 6 . 4  E c c e n tri c  Tap e re d  Re d u c e r o r I n c re as e r.    Wh e r e  th e
s u c ti o n  p i p e  an d  p u m p  s u c ti o n  fange  a r e  n o t o f th e  s am e  s i z e ,

th e y s h a l l  b e  c o n n e c te d  wi th  an  e c c e n tr i c  tap e r e d  r e d u c e r  o r
i n c r e as e r  i n s tal l e d  i n  s u c h  a wa y a s  to  a vo i d  ai r  p o c ke ts .

4 . 1 6 . 6 . 5  S trai n  Re l i e f.    Wh e r e  th e  p u m p  a n d  i ts  s u c ti o n  s u p p l y
ar e  o n  s e p ar a te  fo u n d ati o n s  wi th  r i g i d  i n te r c o n n e c ti n g  p i p e ,
th e  p i p e  s h al l  b e  p r o vi d e d  wi th  s tr a i n  r e l i e f.  [See Figure
A. 6. 3. 1 (a). ]

4 . 1 6 . 7  M u l ti p l e  P um p s .    Wh e r e  a s i n g l e  s u c ti o n  p i p e  s u p p l i e s
m o r e  th an  o n e  p u m p ,  th e  s u c ti o n  p i p e  l ayo u t at th e  p u m p s

s h a l l  b e  ar r a n ge d  s o  th at e a c h  p u m p  wi l l  r e c e i ve  i ts  p r o p o r ‐
ti o n a l  s u p p l y.

4 . 1 6 . 8 *  S u c ti o n  S c re e n i n g.

4 . 1 6 . 8 . 1    Wh e r e  th e  wa te r  s u p p l y i s  o b ta i n e d  fr o m  a n  o p e n
s o u r c e  s u c h  as  a p o n d  o r  we t p i t,  th e  p as s ag e  o f m a te r i al s  th a t

m i gh t c l o g th e  p u m p  s h a l l  b e  o b s tr u c te d .

4 . 1 6 . 8 . 2    D o u b l e  i n ta ke  s c r e e n s  s h al l  b e  p r o vi d e d  at th e
s u c ti o n  i n ta ke .

4 . 1 6 . 8 . 3    S c r e e n s  s h al l  b e  r e m o vab l e ,  o r  an  i n  s i tu  c l e an i n g
s h a l l  b e  p r o vi d e d .

4 . 1 6 . 8 . 4    B e l o w m i n i m u m  wate r  l e ve l ,  th e s e  s c r e e n s  s h a l l  h a ve
an  e ffe c ti ve  n e t a r e a o f o p e n i n g o f 1  i n . 2  fo r  e a c h  1  gp m
( 1 7 0  m m 2  fo r  e a c h  1  L / m i n )  a t 1 5 0  p e r c e n t o f r ate d  p u m p
c a p ac i ty.

4 . 1 6 . 8 . 5    S c r e e n s  s h al l  b e  s o  ar r a n ge d  th at th e y c a n  b e  c l e an e d
o r  r e p a i r e d  wi th o u t d i s tu r b i n g  th e  s u c ti o n  p i p e .

4 . 1 6 . 8 . 6    M e s h  s c r e e n s  s h al l  b e  b r as s ,  c o p p e r,  M o n e l ,  s tai n l e s s
s te e l ,  o r  o th e r  e q u i va l e n t c o r r o s i o n -r e s i s ta n t m e ta l l i c  m a te r i al

wi r e  s c r e e n  o f 0 . 5 0  i n .  ( 1 2 . 7  m m )  m a x i m u m  m e s h  a n d  N o .  1 0
B & S  g au ge .

4 . 1 6 . 8 . 7    Wh e r e  fat p a n e l  m e s h  s c r e e n s  a r e  u s e d ,  th e  wi r e
s h a l l  b e  s e c u r e d  to  a  m e ta l  fr a m e  s l i d i n g  ve r ti c a l l y at th e
e n tr an c e  to  th e  i n take .

4 . 1 6 . 8 . 8    Wh e r e  th e  s c r e e n s  ar e  l o c a te d  i n  a s u m p  o r  d e p r e s ‐
s i o n ,  th e y s h al l  b e  e q u i p p e d  wi th  a d e b r i s -l i fti n g  r ake .

4 . 1 6 . 8 . 9    P e r i o d i c al l y,  th e  s ys te m  s h al l  b e  te s t p u m p e d ,  th e
s c r e e n s  s h al l  b e  r e m o ve d  fo r  i n s p e c ti o n ,  an d  ac c u m u l ate d

d e b r i s  s h al l  b e  r e m o ve d .

4 . 1 6 . 8 . 1 0    C o n ti n u o u s  s l o t s c r e e n s  s h a l l  b e  b r as s ,  c o p p e r,
M o n e l ,  s tai n l e s s  s te e l ,  o r  o th e r  e q u i va l e n t c o r r o s i o n -r e s i s tan t

m e tal l i c  m ate r i al  o f 0 . 1 2 5  i n .  ( 3 . 2  m m )  m ax i m u m  s l o t an d
profle  wi r e  c o n s tr u c ti o n .

4 . 1 6 . 8 . 1 1    S c r e e n s  s h al l  h ave  at l e as t 6 2 . 5  p e r c e n t o p e n  ar e a.

4 . 1 6 . 8 . 1 2    Wh e r e  z e b r a  m u s s e l  i n fe s ta ti o n  i s  p r e s e n t o r  r e a s o n ‐
a b l y an ti c i p ate d  a t th e  s i te ,  th e  s c r e e n s  s h al l  b e  c o n s tr u c te d  o f a

m a te r i al  wi th  d e m o n s tr ate d  r e s i s ta n c e  to  z e b r a m u s s e l  atta c h ‐
m e n t o r  c o ate d  wi th  a  m ate r i a l  wi th  d e m o n s tr a te d  r e s i s tan c e  to
z e b r a m u s s e l  attac h m e n t at l o w ve l o c i ti e s .

4 . 1 6 . 8 . 1 3    T h e  o ve r al l  a r e a o f th e  s c r e e n  s h a l l  b e  1 . 6  ti m e s  th e
n e t s c r e e n  o p e n i n g a r e a.  (See screen details in Figure A. 7. 2. 2. 2. )

4 . 1 6 . 9 *  D e vi c e s  i n  S u c ti o n  P i p i n g.

4 . 1 6 . 9 . 1    N o  d e vi c e  o r  a s s e m b l y,  u n l e s s  identifed  i n  4 . 1 6 . 9 . 2 ,
th at wi l l  s to p ,  r e s tr i c t th e  s tar ti n g  o f,  o r  r e s tr i c t th e  d i s c h ar g e  o f

a fre  p u m p  o r  p u m p  d r i ve r  s h al l  b e  i n s ta l l e d  i n  th e  s u c ti o n
p i p i n g .

4 . 1 6 . 9 . 2    T h e  fo l l o wi n g  d e vi c e s  s h a l l  b e  p e r m i tte d  i n  th e
s u c ti o n  p i p i n g wh e r e  th e  fo l l o wi n g  r e q u i r e m e n ts  ar e  m e t:

( 1 ) C h e c k val ve s  a n d  backfow p r e ve n ti o n  d e vi c e s  an d  a s s e m ‐
b l i e s  s h al l  b e  p e r m i tte d  wh e r e  r e q u i r e d  b y o th e r  N F PA
s tan d ar d s  o r  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  i n ‐

s tal l e d  i n  a c c o r d an c e  wi th  S e c ti o n  4 . 2 9 .
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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 . 2 0 2 2  E d i t i o n

( 2 ) 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  r e q u i r e s  p o s i ti ve
p r e s s u r e  to  b e  m a i n tai n e d  o n  th e  s u c ti o n  p i p i n g ,  a  p r e s ‐
s u r e  s e n s i n g l i n e  fo r  a l o w s u c ti o n  p r e s s u r e  c o n tr o l ,
specifcally l i s te d  fo r  fre  p u m p  s e r vi c e ,  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 c ti o n  p i p i n g .

( 3 ) D e vi c e 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  th e  s u c ti o n
s u p p l y p i p i n g o r  s to r e d  wate r  s u p p l y an d  ar r an g e d  to  ac ti ‐
vate  a s i g n al  i f th e  p u m p  s u c ti o n  p r e s s u r e  o r  wa te r  l e ve l

fal l s  b e l o w a p r e d e te r m i n e d  m i n i m u m .
( 4 ) S u c ti o n  s tr a i n e 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  i n  th e

s u c ti o n  p i p i n g wh e r e  r e q u i r e d  b y o th e r  s e c ti o n s  o f th i s
s tan d ar d .

( 5 ) A l i s te d  s u c ti o n  d i ffu s e r  s h a l l  b e  p e r m i tte d  i n  th e  fre
p u m p  s u c ti o n .

( 6 ) O th e r  d e vi c e s  specifcally p e r m i tte d  o r  r e q u i r e d  b y th i s
s tan d ar d  s h al l  b e  p e r m i tte d .

4 . 1 6 . 1 0 *  An ti - Vo r te x  P l ate .    Wh e r e  a tan k i s  u s e d  as  th e
s u c ti o n  s o u r c e  fo r  a fre  p u m p ,  th e  d i s c h a r ge  o u tl e t o f th e  ta n k

s h a l l  b e  e q u i p p e d  wi th  a n  as s e m b l y th at c o n tr o l s  vo r te x  fow i n
ac c o r d an c e  wi th  N F PA 2 2 .

4 . 1 7  D i s c h arge  P i p e  an d  Fi tti n gs .

4 . 1 7 . 1    T h e  d i s c h ar g e  c o m p o n e n ts  s h al l  c o n s i s t o f p i p e ,  va l ve s ,
an d  fttings  e x te n d i n g  fr o m  th e  p u m p  d i s c h a r ge  fange  to  th e
s ys te m  s i d e  o f th e  d i s c h a r ge  val ve .

4 . 1 7 . 2    F o r  m u l ti s tag e  m u l ti p o r t p u m p s ,  th e  d i s c h ar g e  c o m p o ‐
n e n ts  fo r  e ac h  p o r t s h al l  c o n s i s t o f p i p e ,  va l ve s ,  an d  fttings
e x te n d i n g  fr o m  th e  p u m p  p o r t d i s c h ar g e  fange  to  th e  s ys te m
s i d e  o f th e  d i s c h ar g e  va l ve  fo r  th a t p o r t.

4 . 1 7 . 3    T h e  p r e s s u r e  r a ti n g o f th e  d i s c h ar g e  c o m p o n e n ts  s h a l l
b e  a d e q u a te  fo r  th e  m ax i m u m  to ta l  d i s c h ar g e  h e ad  wi th  th e
p u m p  o p e r ati n g  at s h u to ff a n d  r a te d  s p e e d  b u t s h a l l  n o t b e  l e s s
th an  th e  r ati n g  o f th e  fre  p r o te c ti o n  s ys te m .

4 . 1 7 . 4 *    S te e l  p i p e  wi th  fanges,  s c r e we d  j o i n ts ,  o r  m e c h an i c al
gr o o ve d  j o i n ts  s h a l l  b e  u s e d  a b o ve  gr o u n d .

4 . 1 7 . 5    Al l  p u m p  d i s c h a r ge  p i p e  s h al l  b e  h yd r o s ta ti c al l y te s te d
i n  ac c o r d an c e  wi th  N F PA 1 3 .

4 . 1 7 . 6 *    T h e  s i z e  o f p u m p  d i s c h ar g e  p i p e  a n d  fttings  s h a l l  n o t
b e  l e s s  th a n  th a t g i ve n  i n  S e c ti o n  4 . 2 8 .

4 . 1 7 . 7 *    A l i s te d  c h e c k va l ve  o r  backfow p r e ve n te r  s h al l  b e
i n s ta l l e d  i n  th e  p u m p  d i s c h a r ge  a s s e m b l y.

4 . 1 7 . 8 *    A l i s te d  i n d i c a ti n g g ate  o r  butterfy val ve  s h al l  b e
i n s ta l l e d  o n  th e  fre  p r o te c ti o n  s ys te m  s i d e  o f th e  p u m p
d i s c h ar g e  c h e c k va l ve .

4 . 1 7 . 9    Wh e r e  p u m p s  ar e  i n s tal l e d  i n  s e r i e s ,  a butterfy val ve
s h a l l  n o t b e  i n s tal l e d  b e twe e n  p u m p s .

4 . 1 7 . 1 0  L o w S uc ti o n  P re s s ure  C o n tro l s .

4 . 1 7 . 1 0 . 1    S u c ti o n  p r e s s u r e  r e gu l ati n g  val ve s  th at ar e  l i s te d  fo r
fre  p u m p  s e r vi c e  an d  th a t a r e  s u c ti o n  p r e s s u r e  s e n s i ti ve  s h a l l
b e  p e r m i tte d  wh e r e  th e  au th o r i ty h avi n g  j u r i s d i c ti o n  r e q u i r e s
p o s i ti ve  p r e s s u r e  to  b e  m ai n ta i n e d  o n  th e  s u c ti o n  p i p i n g.

4 . 1 7 . 1 0 . 2    Wh e r e  a  s u c ti o n  p r e s s u r e  r e gu l ati n g  val ve  i s  u s e d ,  i t
s h a l l  b e  i n s ta l l e d  a c c o r d i n g to  m an u fa c tu r e r s '  r e c o m m e n d a‐
ti o n s  i n  th e  p i p i n g  b e twe e n  th e  p u m p  a n d  th e  d i s c h ar g e  c h e c k
val ve .

4 . 1 7 . 1 0 . 3    T h e  s i z e  o f th e  s u c ti o n  p r e s s u r e  r e gu l a ti n g va l ve
s h a l l  n o t b e  l e s s  th an  th at g i ve n  fo r  d i s c h a r ge  p i p i n g  i n
S e c ti o n  4 . 2 8 .

4 . 1 7 . 1 0 . 4    T h e  fr i c ti o n  l o s s  th r o u g h  a  s u c ti o n  p r e s s u r e  r e gu l a t‐
i n g va l ve  i n  th e  fu l l y o p e n  p o s i ti o n  s h al l  b e  take n  i n to  ac c o u n t

i n  th e  d e s i gn  o f th e  fre  p r o te c ti o n  s ys te m .

4 . 1 7 . 1 0 . 5    S ys te m  d e s i g n  s h a l l  b e  s u c h  th a t th e  s u c ti o n  p r e s s u r e
r e gu l ati n g  val ve  i s  i n  th e  fu l l y o p e n  p o s i ti o n  a t th e  s ys te m

d e s i g n  p o i n t a n d  at 1 0 0  p e r c e n t o f r a te d  fow.

4 . 1 7 . 1 1 *  P re s s u re - Re gu l ati n g D e vi c e s .    N o  p r e s s u r e - r e g u l ati n g
d e vi c e s  s h al l  b e  i n s ta l l e d  i n  th e  d i s c h a r ge  p i p e  e x c e p t a s
p e r m i tte d  i n  th i s  s tan d a r d .

4 . 1 8 *  Val ve  S u p e r vi s i o n .

4 . 1 8 . 1  S u p e r vi s e d  O p e n .    Wh e r e  p r o vi d e d ,  th e  s u c ti o n  va l ve ,
d i s c h ar g e  val ve ,  b yp as s  val ve s ,  a n d  i s o l ati o n  val ve s  o n  th e  b a c k‐
fow p r e ve n ti o n  d e vi c e  o r  as s e m b l y s h al l  b e  s u p e r vi s e d  o p e n  b y

o n e  o f th e  fo l l o wi n g  m e th o d s :

( 1 ) C e n tr a l  s ta ti o n ,  p r o p r i e ta r y,  o r  r e m o te  s ta ti o n  s i g n al i n g
s e r vi c e

( 2 ) L o c al  s i g n al i n g s e r vi c e  th at wi l l  c au s e  th e  s o u n d i n g  o f a n
au d i b l e  s i g n al  at a  c o n s tan tl y a tte n d e d  p o i n t

( 3 ) L o c ki n g val ve s  o p e n
( 4 ) S e a l i n g  o f va l ve s  an d  ap p r o ve d  we e kl y r e c o r d e d  i n s p e c ‐

ti o n  wh e r e  va l ve s  ar e  l o c ate d  wi th i n  fe n c e d  e n c l o s u r e s
u n d e r  th e  c o n tr o l  o f th e  o wn e r

4 . 1 8 . 2  S u p e r vi s e d  C l o s e d .    C o n tr o l  va l ve s  l o c a te d  i n  th e  p i p e ‐
l i n e  to  th e  h o s e  val ve  h e a d e r  s h a l l  b e  s u p e r vi s e d  c l o s e d  b y o n e

o f th e  m e th o d s  a l l o we d  i n  4 . 1 8 . 1 .

4 . 1 9 *  P ro te c ti o n  o f P i p i n g Agai n s t D am age  D u e  to  M o ve m e n t.
A c l e ar an c e  s h a l l  b e  p r o vi d e d  ar o u n d  p i p e s  th a t p as s  th r o u g h

wal l s ,  c e i l i n g s ,  o r  foors  o f th e  fre  p u m p  r o o m  e n c l o s u r e .

4 . 1 9 . 1    U n l e s s  th e  r e q u i r e m e n ts  o f 4 . 1 9 . 2  th r o u g h  4 . 1 9 . 4  a r e
m e t,  wh e r e  p i p e  p a s s e s  th r o u gh  wa l l s ,  c e i l i n g s ,  o r  foors  o f th e
fre  p u m p  r o o m  e n c l o s u r e ,  th e  h o l e s  s h a l l  b e  s i z e d  s u c h  th at
th e  d i am e te r  o f th e  h o l e  i s  n o m i n al l y 2  i n .  ( 5 0  m m )  l a r ge r  th a n

th e  p i p e .

4 . 1 9 . 2    Wh e r e  c l e a r an c e  i s  p r o vi d e d  b y a  p i p e  s l e e ve ,  a n o m i ‐
n a l  d i a m e te r  2  i n .  ( 5 0  m m )  l ar g e r  th an  th e  n o m i n al  d i am e te r

o f th e  p i p e  s h al l  b e  ac c e p tab l e .

4 . 1 9 . 3    N o  c l e ar a n c e  i s  r e q u i r e d  i f fexible  c o u p l i n g s  a r e  l o c a‐
te d  wi th i n  1  ft ( 3 0 5  m m )  o f e ac h  s i d e  o f th e  wa l l ,  c e i l i n g ,  o r
foor.

4 . 1 9 . 4    Wh e r e  p r o te c ti o n  o f p i p i n g  a ga i n s t d a m ag e  c au s e d  b y
e ar th q u ake s  i s  r e q u i r e d ,  th e  p r o vi s i o n s  o f S e c ti o n  4 . 3 0  s h a l l

a p p l y.

4 . 1 9 . 5    Wh e r e  r e q u i r e d ,  th e  c l e ar an c e  s h al l  b e  flled  wi th  fexi‐
ble  m ate r i a l  th at i s  c o m p ati b l e  wi th  th e  p i p i n g m a te r i al s  an d

m a i n tai n s  a n y r e q u i r e d  fre  r e s i s ta n c e  r a ti n g o f th e  e n c l o s u r e .

4 . 2 0  Re l i e f Val ve s  fo r C e n tri fu gal  P u m p s .

4 . 2 0 . 1 *  G e n e ral .

4 . 2 0 . 1 . 1 *    P r e s s u r e  r e l i e f val ve s  s h a l l  b e  u s e d  o n l y wh e r e  s p e c i f‐
i c al l y p e r m i tte d  b y th i s  s tan d a r d .

4 . 2 0 . 1 . 2    Wh e r e  a d i e s e l  e n gi n e  fre  p u m p  i s  i n s tal l e d  an d
wh e r e  a to tal  o f 1 2 1  p e r c e n t o f th e  n e t r a te d  s h u to ff ( c h u r n )
p r e s s u r e  p l u s  th e  m a x i m u m  s ta ti c  s u c ti o n  p r e s s u r e ,  ad j u s te d
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 0 - 2 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 .

fo r  e l e va ti o n ,  e x c e e d s  th e  p r e s s u r e  fo r  wh i c h  th e  s ys te m
c o m p o n e n ts  a r e  r ate d ,  a p r e s s u r e  r e l i e f val ve  s h al l  b e  i n s ta l l e d .

4 . 2 0 . 1 . 3    Wh e r e  an  e l e c tr i c  var i a b l e  s p e e d  p u m p  o r  a  d i e s e l
p r e s s u r e  l i m i ti n g  d r i ve r  i s  i n s ta l l e d ,  an d  th e  m ax i m u m  to tal
d i s c h ar g e  h e ad  a d j u s te d  fo r  e l e vati o n  wi th  th e  p u m p  o p e r a ti n g
at s h u to ff an d  r a te d  s p e e d  e x c e e d s  th e  p r e s s u r e  r a ti n g o f th e
s ys te m  c o m p o n e n ts ,  a p r e s s u r e  r e l i e f val ve  s h al l  b e  i n s ta l l e d .

4 . 2 0 . 1 . 3 . 1    Wh e r e  an  e l e c tr i c  var i ab l e  s p e e d  p u m p  o r  d i e s e l
p r e s s u r e  l i m i ti n g d r i ve r  i s  u s e d ,  th e  p r e s s u r e  r e l i e f va l ve  s h a l l
b e  s e t to  a  m i n i m u m  o f 1 0  p s i  ( 0 . 6 8  b ar )  a b o ve  th e  s e t p r e s s u r e
o f th e  var i ab l e  s p e e d  p r e s s u r e  l i m i ti n g c o n tr o l .

4 . 2 0 . 2  S i z e .    T h e  r e l i e f val ve  s i z e  s h al l  b e  d e te r m i n e d  b y o n e
o f th e  m e th o d s  specifed  i n  4 . 2 0 . 2 . 1  o r  4 . 2 0 . 2 . 2 .

4 . 2 0 . 2 . 1 *    T h e  r e l i e f va l ve  s h a l l  b e  p e r m i tte d  to  b e  s i z e d
h yd r au l i c al l y to  d i s c h a r ge  suffcient wa te r  to  p r e ve n t th e  p u m p
d i s c h ar g e  p r e s s u r e ,  ad j u s te d  fo r  e l e vati o n ,  fr o m  e x c e e d i n g  th e
p r e s s u r e  r ati n g  o f th e  s ys te m  c o m p o n e n ts .

4 . 2 0 . 2 . 2    I f th e  r e l i e f va l ve  i s  n o t s i z e d  h yd r au l i c a l l y,  th e  r e l i e f
val ve  s i z e  s h al l  n o t b e  l e s s  th a n  th at g i ve n  i n  S e c ti o n  4 . 2 8 .  (See
also 4. 20. 7 and A. 4. 20. 7 for conditions that affect size. )

4 . 2 0 . 3  L o c ati o n .    T h e  r e l i e f va l ve  s h al l  b e  l o c ate d  b e twe e n  th e
p u m p  a n d  th e  p u m p  d i s c h a r ge  c h e c k va l ve  a n d  s h al l  b e  s o
atta c h e d  th at i t c a n  b e  r e ad i l y r e m o ve d  fo r  r e p ai r s  wi th o u t
d i s tu r b i n g  th e  p i p i n g.

4 . 2 0 . 4  Typ e .

4 . 2 0 . 4 . 1    P r e s s u r e  r e l i e f va l ve s  s h a l l  b e  e i th e r  a  l i s te d  s p r i n g-
l o ad e d  o r  a  p i l o t-o p e r a te d  d i a p h r a gm  typ e .

4 . 2 0 . 4 . 2    P i l o t- o p e r ate d  p r e s s u r e  r e l i e f va l ve s ,  wh e r e  a ttac h e d
to  ve r ti c al  s h a ft tu r b i n e  p u m p s ,  s h al l  b e  a r r an g e d  to  p r e ve n t
r e l i e vi n g  o f wa te r  at wate r  p r e s s u r e s  l e s s  th a n  th e  p r e s s u r e  r e l i e f
s e tti n g  o f th e  val ve .

4 . 2 0 . 5 *  D i s c h arge .

4 . 2 0 . 5 . 1    T h e  r e l i e f val ve  s h a l l  d i s c h ar g e  i n to  a n  o p e n  p i p e  o r
i n to  a  c o n e  o r  fu n n e l  s e c u r e d  to  th e  o u tl e t o f th e  va l ve .

4 . 2 0 . 5 . 2    Wate r  d i s c h ar g e  fr o m  th e  r e l i e f val ve  s h a l l  b e  r e a d i l y
vi s i b l e  o r  e a s i l y d e te c ta b l e  b y th e  p u m p  o p e r a to r.

4 . 2 0 . 5 . 3    S p l as h i n g o f wate r  i n to  th e  p u m p  r o o m  s h a l l  b e  avo i ‐
d e d .

4 . 2 0 . 5 . 4    I f a  c l o s e d -typ e  c o n e  i s  u s e d ,  i t s h al l  b e  p r o vi d e d  wi th
m e a n s  fo r  d e te c ti n g  m o ti o n  o f wa te r  th r o u g h  th e  c o n e .

4 . 2 0 . 5 . 5    I f th e  r e l i e f val ve  i s  p r o vi d e d  wi th  m e an s  fo r  d e te c ti n g
m o ti o n  (fow)  o f wa te r  th r o u g h  th e  val ve ,  th e n  c o n e s  o r
fu n n e l s  at i ts  o u tl e t s h a l l  n o t b e  r e q u i r e d .

4 . 2 0 . 6  D i s c h arge  P i p i n g.

4 . 2 0 . 6 . 1    E x c e p t a s  p e r m i tte d  i n  4 . 2 0 . 6 . 2 ,  th e  r e l i e f va l ve
d i s c h ar g e  p i p e  s h al l  b e  o f a  s i z e  n o t l e s s  th an  th at gi ve n  i n
S e c ti o n  4 . 2 8 .

4 . 2 0 . 6 . 1 . 1    I f th e  p i p e  e m p l o ys  m o r e  th an  o n e  e l b o w,  th e  n e x t
l ar g e r  p i p e  s i z e  s h al l  b e  u s e d .

4 . 2 0 . 6 . 2    T h e  d i s c h a r ge  p i p e  s h al l  b e  p e r m i tte d  to  b e  s i z e d
h yd r a u l i c al l y to  d i s c h a r ge  suffcient wate r  to  p r e ve n t th e  p u m p
d i s c h ar g e  p r e s s u r e ,  ad j u s te d  fo r  e l e vati o n ,  fr o m  e x c e e d i n g  th e
p r e s s u r e  r ati n g  o f th e  s ys te m  c o m p o n e n ts .

4 . 2 0 . 6 . 3    Re l i e f va l ve  d i s c h ar g e  p i p i n g  r e tu r n i n g wa te r  b ac k to
th e  s u p p l y s o u r c e ,  s u c h  as  an  ab o ve g r o u n d  s to r ag e  ta n k,  s h a l l

b e  r u n  i n d e p e n d e n tl y an d  n o t b e  c o m b i n e d  wi th  th e  d i s c h a r ge
fr o m  o th e r  r e l i e f val ve s .

4 . 2 0 . 6 . 4    Re l i e f val ve  d i s c h ar g e  p i p i n g  fr o m  a  s i n g l e  fre  p u m p
r e tu r n i n g  wa te r  b ac k to  th e  s u p p l y s o u r c e  s h a l l  b e  p e r m i tte d  to
b e  c o m b i n e d  wi th  fre  p u m p  te s t p i p i n g d o wn s tr e am  o f an y

c o n tr o l  va l ve  i n  a m an n e r  th a t c o m p l i e s  wi th  4 . 2 0 . 6 ,  4 . 2 2 . 2 ,  an d
4 . 2 2 . 3 .

4 . 2 0 . 6 . 5    T h e  d i s c h a r ge  p i p i n g fr o m  m u l ti p l e  r e l i e f val ve s  s h a l l
n o t b e  c o m b i n e d  wi th  fre  p u m p  te s t p i p i n g .

4 . 2 0 . 6 . 6    I s o l ati o n  o f th e  te s t h e ad e r  p i p i n g  fr o m  th e  p r e s s u r e
r e l i e f va l ve  d i s c h ar g e  s h al l  b e  p o s s i b l e .

4 . 2 0 . 7 *  D i s c h arge  to  S o u rc e  o f S up p l y.    Wh e r e  th e  r e l i e f va l ve
i s  p i p e d  b ac k to  th e  s o u r c e  o f s u p p l y,  th e  r e l i e f va l ve  a n d  p i p i n g

s h a l l  h ave  suffcient c ap ac i ty to  p r e ve n t p r e s s u r e  fr o m  e x c e e d ‐
i n g  th at fo r  wh i c h  s ys te m  c o m p o n e n ts  a r e  r ate d .

4 . 2 0 . 7 . 1    Wh e r e  a p r e s s u r e  r e l i e f va l ve  h as  b e e n  p i p e d  b a c k to
s u c ti o n ,  a  c i r c u l a ti o n  r e l i e f val ve  s i z e d  i n  ac c o r d a n c e  wi th
4 . 1 3 . 1 . 7  a n d  4 . 2 0 . 7  an d  d i s c h ar g e d  to  a tm o s p h e r e  s h a l l  b e

p r o vi d e d  d o wn s tr e a m  o f th e  p r e s s u r e  r e l i e f val ve .  T h e  c i r c u l a t‐
i n g  r e l i e f va l ve  s h al l  ac tu ate  b e l o w th e  o p e n i n g s e t p o i n t o f th e
p r e s s u r e  r e l i e f val ve  to  e n s u r e  c o o l i n g o f th e  p u m p  d u r i n g

c h u r n  o p e r ati o n .

4 . 2 0 . 7 . 2    Wh e r e  p u m p  d i s c h a r ge  wate r  i s  p i p e d  b a c k to  p u m p
s u c ti o n  a n d  th e  p u m p  i s  d r i ve n  b y a d i e s e l  e n g i n e  wi th  h e a t

e x c h an g e r  c o o l i n g ,  th e  c o n tr o l l e r  s h al l  p r o vi d e  a vi s u a l  i n d i c a‐
to r  an d  a u d i b l e  a l ar m  an d  s to p  th e  e n gi n e  wh e n  a h i g h  c o o l i n g

wate r  te m p e r atu r e  s i g n al  a s  r e q u i r e d  b y 1 1 . 2 . 4 . 4 . 8  i s  r e c e i ve d ,
p r o vi d e d  th e r e  ar e  n o  ac ti ve  e m e r g e n c y r e q u i r e m e n ts  fo r  th e
p u m p  to  r u n .

4 . 2 0 . 7 . 2 . 1    T h e  r e q u i r e m e n ts  o f 4 . 2 0 . 7 . 2  s h a l l  n o t ap p l y wh e n
p u m p  d i s c h a r ge  wate r  i s  b e i n g  p i p e d  b ac k to  a  wa te r  s to r ag e

r e s e r vo i r.

4 . 2 0 . 8 *  D i s c h arge  to  S u c ti o n  Re s e r vo i r.    Wh e r e  th e  s u p p l y o f
wate r  to  th e  p u m p  i s  ta ke n  fr o m  a s u c ti o n  r e s e r vo i r  o f l i m i te d

c a p a c i ty,  th e  d r ai n  p i p e  s h al l  d i s c h a r ge  i n to  th e  r e s e r vo i r  a t a
p o i n t a s  far  fr o m  th e  p u m p  s u c ti o n  as  i s  n e c e s s ar y to  p r e ve n t

th e  p u m p  fr o m  d r afti n g  ai r  i n tr o d u c e d  b y th e  d r a i n  p i p e
d i s c h ar g e .

4 . 2 0 . 9  S h u to ff Val ve .    A s h u to ff val ve  s h a l l  n o t b e  i n s tal l e d  i n
th e  r e l i e f val ve  s u p p l y o r  d i s c h ar g e  p i p i n g .

4 . 2 1  P u m p s  Ar ran ge d  i n  S e ri e s .

4 . 2 1 . 1  S e ri e s  Fi re  P u m p  U n i t P e r fo r m an c e .

4 . 2 1 . 1 . 1    A s e r i e s  fre  p u m p  u n i t ( p u m p s ,  d r i ve r s ,  c o n tr o l l e r s ,
an d  ac c e s s o r i e s )  s h al l  p e r fo r m  i n  c o m p l i an c e  wi th  th i s  s tan d ‐
ar d  a s  a n  e n ti r e  u n i t.

4 . 2 1 . 1 . 2    Wi th i n  2 0  s e c o n d s  afte r  a  d e m a n d  to  s ta r t,  p u m p s  i n
s e r i e s  s h al l  s u p p l y an d  m a i n tai n  a s ta b l e  d i s c h ar g e  p r e s s u r e

( ± 1 0  p e r c e n t)  th r o u gh o u t th e  e n ti r e  r a n ge  o f o p e r a ti o n .

4 . 2 1 . 1 . 2 . 1    T h e  d i s c h ar g e  p r e s s u r e  s h al l  r e s tab i l i z e  wi th i n
2 0  s e c o n d s  wh e n e ve r  th e  fow c o n d i ti o n  c h an g e s .

4 . 2 1 . 1 . 3    T h e  c o m p l e te  s e r i e s  fre  p u m p  u n i t s h a l l  b e  feld
a c c e p ta n c e  te s te d  fo r  p r o p e r  p e r fo r m an c e  i n  a c c o r d an c e  wi th

th e  p r o vi s i o n s  o f th i s  s tan d ar d .  (See Section 1 4. 2. )
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GE N E RAL  RE QU I RE M E N T S 2 0 - 2 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 . 2 0 2 2  E d i t i o n

4 . 2 1 . 2  S e ri e s  Fi re  P u m p  U n i t Ar ran ge m e n t.

4 . 2 1 . 2 . 1 *    E x c e p t as  p e r m i tte d  b y 4 . 2 1 . 2 . 2 ,  al l  th e  p u m p s  th a t
ar e  a  p ar t o f a s e r i e s  fre  p u m p  u n i t s h al l  b e  l o c ate d  wi th i n  th e

s a m e  fre  p u m p  r o o m .

4 . 2 1 . 2 . 2    P u m p s  th a t ar e  a  p a r t o f a  s e r i e s  fre  p u m p  u n i t s h a l l
b e  p e r m i tte d  to  b e  l o c ate d  i n  s e p a r ate  p u m p  r o o m s  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 ) E ac h  p u m p  s h al l  b e  ar r a n ge d  s o  th at al l  p u m p s  o p e r a ti n g
i n  s e r i e s  c an  b e  m a n u al l y s to p p e d  o r  s ta r te d  fr o m  a l l
p u m p  r o o m s  h o u s i n g th e  s e r i e s  fre  p u m p s .

( 2 ) T h e  s u c ti o n  a n d  d i s c h ar g e  p r e s s u r e s  fr o m  a l l  p u m p s
o p e r ati n g  i n  s e r i e s  s h a l l  b e  d i s p l aye d  i n  a l l  p u m p  r o o m s

h o u s i n g th e  s e r i e s  fre  p u m p s .
( 3 ) T h e  al ar m s  an d  s i gn a l s  s h a l l  b e  a n n u n c i a te d  i n  th e  o th e r

p u m p  r o o m s  fo r  al l  p u m p s  th a t ar e  a  p ar t o f th e  s e r i e s
fre  p u m p  u n i t i n  ac c o r d an c e  wi th  4 . 2 1 . 2 . 8  an d  4 . 2 1 . 2 . 9 .

( 4 ) T h e  i n te r c o n n e c t c o n tr o l  wi r i n g  b e twe e n  th e  c o n tr o l l e r s
i n  d i ffe r e n t p u m p  r o o m s  s h a l l  c o m p l y wi th  4 . 2 1 . 2 . 8  an d

4 . 2 1 . 2 . 9 .
( 5 ) A p u m p  r o o m  c o m m u n i c a ti o n  s ys te m  th a t s h al l  c o m p l y

wi th  4 . 2 1 . 2 . 9  an d  4 . 2 1 . 2 . 1 0 .

4 . 2 1 . 2 . 3    N o  m o r e  th an  th r e e  p u m p s  s h a l l  b e  a l l o we d  to  o p e r ‐
ate  i n  s e r i e s  a s  a  p ar t o f a s e r i e s  fre  p u m p  u n i t.

4 . 2 1 . 2 . 4    N o  m o r e  th an  two  var i a b l e  s p e e d  p u m p s  s h a l l  b e
al l o we d  to  o p e r a te  i n  s e r i e s  as  a p ar t o f a s e r i e s  fre  p u m p  u n i t.

4 . 2 1 . 2 . 5    N o  p u m p  i n  a  s e r i e s  p u m p  u n i t s h al l  b e  s h u t d o wn
au to m a ti c al l y fo r  a n y c o n d i ti o n  o f s u c ti o n  p r e s s u r e .

4 . 2 1 . 2 . 6    N o  p r e s s u r e - r e d u c i n g  o r  p r e s s u r e -r e g u l a ti n g va l ve s
s h a l l  b e  i n s ta l l e d  b e twe e n  fre  p u m p s  ar r a n ge d  i n  s e r i e s  as  a
p ar t o f a s e r i e s  fre  p u m p  u n i t.

4 . 2 1 . 2 . 7    T h e  p r e s s u r e  at an y p o i n t i n  an y p u m p  i n  a  s e r i e s  fre
p u m p  u n i t,  wi th  a l l  p u m p s  r u n n i n g a t s h u to ff a n d  r a te d  s p e e d
at th e  m ax i m u m  s tati c  s u c ti o n  s u p p l y,  s h al l  n o t e x c e e d  an y
p u m p  s u c ti o n ,  d i s c h ar g e ,  o r  c as e  wo r ki n g  p r e s s u r e  r ati n g .

4 . 2 1 . 2 . 8  P ro te c ti o n  o f C o n tro l  Wi ri n g fo r S e ri e s  Fi re  P u m p
U n i ts .

4 . 2 1 . 2 . 8 . 1 *    I n te r c o n n e c te d  c o n tr o l  wi r i n g  o f fre  p u m p s  i n
s e r i e s  th at ar e  n o t l o c ate d  i n  th e  s am e  r o o m  a n d  th a t affe c t th e
s tar ti n g  o f th e  s u p p l y ( l o we r  z o n e )  p u m p ( s )  s h al l  b e  p r o te c te d
aga i n s t fre  a n d  p h ys i c a l  d am ag e  i n  th e  s am e  m an n e r  as  p o we r

c o n d u c to r s  d e s c r i b e d  i n  NFPA 70,  Ar ti c l e  6 9 5 .

4 . 2 1 . 2 . 8 . 1 . 1    T h e  m o to r  o n  th e  s u p p l y ( l o we r  z o n e )  p u m p ( s )
s h a l l  s ta r t o n  th e  o p e n i n g  o f th e  c o n tr o l  c i r c u i t ( r e m o te  s ta r t)
l o o p .

4 . 2 1 . 2 . 8 . 1 . 2    T h e  i n s tal l e d  c o n tr o l l e 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 1 0 . 5 . 2 . 5  o r  1 2 . 7 . 2 . 5  as  ap p l i c ab l e .

4 . 2 1 . 2 . 9  S tatus  S i gn al s  fo r S e ri e s  Fi re  P u m p  U n i ts .

4 . 2 1 . 2 . 9 . 1    Au d i b l e  an d  vi s u a l  s tatu s  s i gn a l s  s h a l l  b e  p r o vi d e d
i n  e ac h  p u m p  r o o m  i n d i c a ti n g  th e  s ta tu s  o f th e  a s s o c i a te d
s e r i e s  p u m p ( s )  n o t l o c a te d  i n  th e  s am e  p u m p  r o o m .

4 . 2 1 . 2 . 9 . 1 . 1    T h e  fo l l o wi n g  au d i b l e  an d  vi s u al  s i gn a l s  s h al l  b e
p r o vi d e d  i n  e ac h  p u m p  r o o m  fo r  e a c h  s e r i e s  e l e c tr i c  fre
p u m p ( s ) .

( 1 ) P u m p  r u n n i n g  i n  ac c o r d an c e  wi th  1 0 . 4 . 7 . 2 . 1
( 2 ) P h as e  l o s s  i n  ac c o r d an c e  wi th  1 0 . 4 . 7 . 2 . 2

( 3 ) P h as e  r e ve r s a l  i n  a c c o r d a n c e  wi th  1 0 . 4 . 7 . 2 . 3
( 4 ) C o n tr o l l e r  c o n n e c te d  to  a l te r n ati ve  s o u r c e  i n  a c c o r d a n c e

wi th  1 0 . 4 . 7 . 2 . 4
( 5 ) Al te r n a te  c i r c u i t b r e a ke r  o p e n  o r  tr i p p e d  i n  ac c o r d a n c e

wi th  1 0 . 8 . 3 . 1 2 . 1
( 6 ) L o w s u c ti o n  p r e s s u r e  — s u c ti o n  p r e s s u r e  m o r e  th an

1 0  p s i  ( 0 . 6 8  b a r )  b e l o w th e  d e s i gn  s u c ti o n  p r e s s u r e  o n
an y d o wn s tr e a m  s e r i e s  p u m p ( s )

4 . 2 1 . 2 . 9 . 1 . 2    T h e  fo l l o wi n g  au d i b l e  a n d  vi s u a l  s i g n al s  s h a l l  b e
p r o vi d e d  i n  e ac h  p u m p  r o o m  fo r  e ac h  s e r i e s  d i e s e l  fre
p u m p ( s ) .

( 1 ) P u m p  r u n n i n g  i n  ac c o r d an c e  wi th  1 2 . 4 . 2 . 3 ( 1 )
( 2 ) C o n tr o l  s wi tc h  i n  o ff o r  m an u a l  p o s i ti o n  i n  a c c o r d a n c e

wi th  1 2 . 4 . 2 . 3 ( 2 )
( 3 ) Tr o u b l e  o n  c o n tr o l l e r  o r  e n g i n e  i n  ac c o r d an c e  wi th

1 2 . 4 . 2 . 3 ( 3 )
( 4 ) L o w s u c ti o n  p r e s s u r e  — s u c ti o n  p r e s s u r e  m o r e  th a n

1 0  p s i  ( 0 . 6 8  b a r )  b e l o w th e  d e s i gn  s u c ti o n  p r e s s u r e  o n
a n y d o wn s tr e am  s e r i e s  p u m p ( s )

4 . 2 1 . 2 . 9 . 2    S e r i e s  fre  p u m p  c o n tr o l l e r ( s )  s h a l l  b e  p r o vi d e d
wi th  ad d i ti o n al  c o n tac ts  fo r  r e m o te  i n d i c ati o n  i n  ac c o r d a n c e
wi th  4 . 2 1 . 2 . 9 . 1 . 1  o r  4 . 2 1 . 2 . 9 . 1 . 2 .

4 . 2 1 . 2 . 9 . 2 . 1    Wh e r e  o th e r  m e an s  ar e  u s e d  to  c o m m u n i c ate  th i s
i n fo r m ati o n ,  a d d i ti o n al  c o n ta c ts  i n  4 . 2 1 . 2 . 9 . 2  s h a l l  n o t b e

r e q u i r e d .

4 . 2 1 . 2 . 1 0  C o m m un i c ati o n s  fo r S e ri e s  Fi re  P u m p  U n i ts .

4 . 2 1 . 2 . 1 0 . 1    A two -way,  i n -b u i l d i n g e m e r ge n c y s e r vi c e s  c o m m u ‐
n i c ati o n s  s ys te m  i n  ac c o r d an c e  wi th  NFPA 72 s h a l l  b e  p r o vi d e d

i n  e ac h  p u m p  r o o m  wh e r e  p u m p s  i n  s e r i e s  a r e  n o t l o c ate d  i n
th e  s am e  r o o m .

4 . 2 1 . 2 . 1 0 . 1 . 1    T h e  c o m m u n i c a ti o n  s ys te m  s h al l  m e e t th e
s u r vi vab i l i ty r e q u i r e m e n ts  o f NFPA 72.

4 . 2 2  Wate r Fl o w Te s t D e vi c e s .

4 . 2 2 . 1  G e n e ral .

4 . 2 2 . 1 . 1 *    A fre  p u m p  i n s tal l ati o n  s h al l  b e  ar r a n ge d  to  a l l o w
th e  te s t o f th e  p u m p  at i ts  r ate d  c o n d i ti o n s  a s  we l l  as  th e

s u c ti o n  s u p p l y at th e  m a x i m u m  fow avai l ab l e  fr o m  th e  fre
p u m p .

4 . 2 2 . 1 . 2    Wh e r e  m u l ti p l e  p u m p s  ar e  i n s ta l l e d ,  i t s h al l  b e
p e r m i tte d  to  m an i fo l d  th e  fre  p u m p  te s t d i s c h ar g e  p i p i n g  to  a
c o m m o n  fow m e a s u r i n g  d e vi c e  an d  d i s c h ar g e .

4 . 2 2 . 1 . 2 . 1    Wh e r e  a s i n g l e  p u m p  c an  s u p p l y th e  m a x i m u m  fre
p r o te c ti o n  s ys te m  d e m an d ,  th e  c o m m o n  p i p i n g,  fow m e as u r ‐

i n g  d e vi c e ,  an d  d i s c h ar g e  s h a l l  b e  s i z e d  fo r  th e  fre  p u m p  wi th
th e  h i g h e s t r ate d  fow i n  ac c o r d an c e  wi th  4 . 2 2 . 2  an d  4 . 2 2 . 3 .

4 . 2 2 . 1 . 2 . 2    Wh e r e  m u l ti p l e  p u m p s  ar r a n ge d  i n  s e r i e s  a r e
r e q u i r e d  to  m e e t th e  m a x i m u m  fre  p r o te c ti o n  s ys te m  d e m an d ,
th e  c o m m o n  p i p i n g,  fow m e as u r i n g d e vi c e ,  a n d  d i s c h a r ge

s h a l l  b e  s i z e d  fo r  th e  fre  p u m p  wi th  th e  h i g h e s t r ate d  fow i n
a c c o r d an c e  wi th  4 . 2 2 . 2  a n d  4 . 2 2 . 3 .

4 . 2 2 . 1 . 2 . 3    Wh e r e  m u l ti p l e  p u m p s  ar r a n ge d  i n  p ar al l e l  a r e
r e q u i r e d  to  o p e r ate  s i m u l ta n e o u s l y to  m e e t th e  m ax i m u m  fre
p r o te c ti o n  s ys te m  d e m an d ,  th e  c o m m o n  p i p i n g,  fow m e as u r ‐

i n g  d e vi c e ,  an d  d i s c h a r ge  s h al l  b e  s i z e d  i n  a c c o r d an c e  wi th
4 . 2 2 . 2  a n d  4 . 2 2 . 3  fo r  th e  c o m b i n e d  r ate d  fow o f al l  fre  p u m p s

r e q u i r e d  to  o p e r ate  s i m u l tan e o u s l y.
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 0 - 2 4

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 .

4 . 2 2 . 1 . 2 . 4    T h e  c o m m o n  fow m e a s u r i n g  d e vi c e  s h al l  b e  c ap a‐
b l e  o f p r o vi d i n g  ac c u r ate  fow m e a s u r e m e n ts  wh e n  te s ti n g a
s i n gl e  fre  p u m p  an d  wh e n  s i m u l tan e o u s l y te s ti n g  al l  fre
p u m p s  r e q u i r e d  to  o p e r a te  s i m u l ta n e o u s l y.

4 . 2 2 . 1 . 2 . 5    A c o n tr o l  val ve  s h al l  b e  i n s tal l e d  o n  e a c h  fre  p u m p
te s t c o n n e c ti o n  u p s tr e a m  o f th e  m an i fo l d .

4 . 2 2 . 1 . 3 *    Wh e r e  wate r  u s ag e  o r  d i s c h a r ge  i s  n o t p e r m i tte d  fo r
th e  d u r ati o n  o f th e  te s t specifed  i n  C h ap te r  1 4 ,  th e  o u tl e t s h a l l
b e  u s e d  to  te s t th e  p u m p  an d  s u c ti o n  s u p p l y an d  d e te r m i n e
th a t th e  s ys te m  i s  o p e r ati n g  i n  ac c o r d a n c e  wi th  th e  d e s i g n .

4 . 2 2 . 1 . 4    T h e  fow s h a l l  c o n ti n u e  u n ti l  th e  fow h as  s ta b i l i z e d .
(See 1 4. 2. 6. 3. 3. 3. )

4 . 2 2 . 1 . 5 *    Wh e r e  a te s t h e ad e r  i s  i n s tal l e d ,  i t s h al l  b e  i n s tal l e d
o n  a n  e x te r i o r  wal l  o r  i n  a n o th e r  l o c ati o n  o u ts i d e  th e  p u m p
ro o m  th a t al l o ws  fo r  wa te r  d i s c h a r ge  d u r i n g  te s ti n g .

4 . 2 2 . 2  M e te rs  an d  Te s ti n g D e vi c e s .

4 . 2 2 . 2 . 1 *    M e te r i n g d e vi c e s  o r  fxed  n o z z l e s  fo r  p u m p  te s ti n g
s h a l l  b e  l i s te d .

4 . 2 2 . 2 . 2    M e te r i n g  d e vi c e s  o r  fxed  n o z z l e s  s h a l l  b e  c a p ab l e  o f
wate r  fow o f n o t l e s s  th an  1 7 5  p e r c e n t o f r a te d  p u m p  c ap ac i ty.

4 . 2 2 . 2 . 3    Al l  o f th e  m e te r  s ys te m  p i p i n g  s h al l  b e  p e r m i tte d  to
b e  s i z e d  h yd r au l i c a l l y b u t s h al l  n o t b e  s m al l e r  th an  a s  specifed
b y th e  m e te r  m a n u fac tu r e r.

4 . 2 2 . 2 . 4    I f th e  m e te r  s ys te m  p i p i n g  i s  n o t s i z e d  h yd r au l i c a l l y,
th e n  al l  o f th e  m e te r  s ys te m  p i p i n g s h al l  b e  s i z e d  as  specifed  b y
th e  m e te r  m a n u fac tu r e r  b u t n o t l e s s  th a n  th e  m e te r  d e vi c e
s i z e s  s h o wn  i n  S e c ti o n  4 . 2 8 .

4 . 2 2 . 2 . 5    F o r  n o n h yd r au l i c a l l y s i z e d  p i p i n g ,  th e  m i n i m u m  s i z e
m e te r  fo r  a gi ve n  p u m p  c ap ac i ty s h al l  b e  p e r m i tte d  to  b e  u s e d
wh e r e  th e  m e te r  s ys te m  p i p i n g d o e s  n o t e x c e e d  1 0 0  ft ( 3 0 . 5  m )
e q u i val e n t l e n g th .

4 . 2 2 . 2 . 6    F o r  n o n h yd r au l i c al l y s i z e d  p i p i n g ,  wh e r e  m e te r
s ys te m  p i p i n g  e x c e e d s  1 0 0  ft ( 3 0 . 5  m ) ,  i n c l u d i n g  l e n g th  o f
s tr ai gh t p i p e  p l u s  e q u i val e n t l e n gth  i n  fttings,  e l e va ti o n ,  an d
l o s s  th r o u gh  m e te r,  th e  n e x t l ar g e r  s i z e  o f p i p i n g  s h a l l  b e  u s e d
to  m i n i m i z e  fr i c ti o n  l o s s .

4 . 2 2 . 2 . 7    T h e  p r i m a r y e l e m e n t s h al l  b e  s u i ta b l e  fo r  th a t p i p e
s i z e  an d  p u m p  r a ti n g.

4 . 2 2 . 2 . 8    T h e  r e ad o u t i n s tr u m e n t s h al l  b e  s i z e d  fo r  th e  p u m p -
ra te d  c a p a c i ty.  (See Section 4. 28. )

4 . 2 2 . 2 . 9    Wh e n  d i s c h a r gi n g b a c k i n to  a  ta n k,  th e  d i s c h a r ge
n o z z l e ( s )  o r  p i p e  s h al l  b e  l o c a te d  at a  p o i n t as  far  fr o m  th e
p u m p  s u c ti o n  as  i s  n e c e s s a r y to  p r e ve n t th e  p u m p  fr o m  d r aft‐
i n g a i r  i n tr o d u c e d  b y th e  d i s c h a r ge  o f te s t wa te r  i n to  th e  tan k.

4 . 2 2 . 2 . 1 0 *    Wh e r e  a m e te r i n g d e vi c e  i s  i n s ta l l e d  i n  a l o o p
ar r an g e m e n t fo r  fre  p u m p  fow te s ti n g ,  an  a l te r n ate  m e an s  o f

m e a s u r i n g  fow s h al l  b e  p r o vi d e d .

4 . 2 2 . 2 . 1 0 . 1    T h e  a l te r n ate  m e an s  o f m e a s u r i n g  fow s h al l  b e
l o c a te d  d o wn s tr e a m  o f an d  i n  s e r i e s  wi th  th e  fow m e te r.

4 . 2 2 . 2 . 1 0 . 2    T h e  a l te r n ate  m e a n s  o f m e as u r i n g  fow s h a l l  fu n c ‐
ti o n  fo r  th e  r an g e  o f fows  n e c e s s a r y to  c o n d u c t a  fu l l  fow te s t.

4 . 2 2 . 2 . 1 0 . 3    An  ap p r o p r i a te l y s i z e d  te s t h e ad e r  s h a l l  b e  an
ac c e p ta b l e  al te r n a te  m e an s  o f m e as u r i n g fow.

4 . 2 2 . 3  H o s e  Val ve s .

4 . 2 2 . 3 . 1 *  G e n e ral .

4 . 2 2 . 3 . 1 . 1    H o s e  va l ve s  s h al l  b e  l i s te d .

4 . 2 2 . 3 . 1 . 2    T h e  n u m b e r  a n d  s i z e  o f h o s e  val ve s  u s e d  fo r  p u m p
te s ti n g s h al l  b e  as  specifed  i n  S e c ti o n  4 . 2 8 .

4 . 2 2 . 3 . 1 . 3    Wh e r e  o u tl e ts  ar e  b e i n g  u ti l i z e d  as  a m e a n s  to  te s t
th e  fre  p u m p  i n  ac c o r d an c e  wi th  4 . 2 2 . 1 . 1 ,  o n e  o f th e  fo l l o wi n g
m e th o d s  s h a l l  b e  u s e d :

( 1 ) * H o s e  va l ve s  m o u n te d  o n  a  h o s e  va l ve  h e ad e r  wi th  s u p p l y
p i p e  s i z e d  i n  ac c o r d an c e  wi th  4 . 2 2 . 3 . 4  an d  S e c ti o n  4 . 2 8

( 2 ) Wal l  h yd r an ts ,  yar d  h yd r a n ts ,  o r  s tan d p i p e  o u tl e ts  o f suff‐
cient n u m b e r  an d  s i z e  to  a l l o w te s ti n g o f th e  p u m p

4 . 2 2 . 3 . 2  T h re ad  Typ e .    T h r e a d  typ e s  s h al l  b e  i n  c o m p l i a n c e
wi th  o n e  o f th e  fo l l o wi n g :

( 1 ) H o s e  va l ve ( s )  s h al l  h a ve  th e  N H  s ta n d ar d  e x te r n a l  th r e ad
fo r  th e  val ve  s i z e  specifed,  as  s ti p u l ate d  i n  N F PA 1 9 6 3 .

( 2 ) Wh e r e  l o c a l  fre  d e p ar tm e n t c o n n e c ti o n s  d o  n o t c o n fo r m
to  N F PA 1 9 6 3  an d  th e  c o n n e c ti o n  i s  to  b e  u ti l i z e d  a s  a

wal l  h yd r a n t,  th e  au 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  d e s i g‐
n a te  th e  th r e a d s  to  b e  u s e d .

4 . 2 2 . 3 . 3  L o c ati o n .

4 . 2 2 . 3 . 3 . 1    A l i s te d  i n d i c ati n g  butterfy o r  ga te  va l ve  s h al l  b e
l o c a te d  i n  th e  p i p e l i n e  to  th e  h o s e  val ve  h e ad e r.

4 . 2 2 . 3 . 3 . 2    A d r ai n  val ve  o r  au to m ati c  b al l  d r i p  s h al l  b e  l o c a te d
i n  th e  p i p e l i n e  at a  l o w p o i n t b e twe e n  th e  val ve  a n d  th e  h e ad e r.
[See Figure A. 6. 3. 1 (a) and Figure A. 7. 2. 2. 1 . ]

4 . 2 2 . 3 . 3 . 3    T h e  val ve  r e q u i r e d  i n  4 . 2 2 . 3 . 3 . 1  s h a l l  b e  at a  p o i n t
i n  th e  l i n e  c l o s e  to  th e  p u m p .  [See Figure A. 6. 3. 1 (a). ]

4 . 2 2 . 3 . 4  P i p e  S i z e .    T h e  p i p e  s i z e  s h al l  b e  i n  a c c o r d a n c e  wi th
o n e  o f th e  fo l l o wi n g  m e th o d s :

( 1 ) Wh e r e  th e  p i p e  b e twe e n  th e  h o s e  va l ve  h e ad e r  an d  th e
c o n n e c ti o n  to  th e  p u m p  d i s c h a r ge  p i p e  i s  o ve r  1 5  ft
( 4 . 5  m )  i n  l e n g th ,  th e  n e x t l a r ge r  p i p e  s i z e  th a n  th at

r e q u i r e d  b y S e c ti o n  4 . 2 8  s h al l  b e  u s e d .
( 2 ) Wh e r e  th e  p i p e  b e twe e n  th e  h o s e  va l ve  h e ad e r  an d  th e

c o n n e c ti o n  to  th e  p u m p  d i s c h ar g e  p i p e  c o n tai n s  m o r e
th a n  fo u r  fttings  th at c r e ate  a c h a n ge  i n  d i r e c ti o n ,  th e
n e x t l ar g e r  p i p e  s i z e  th a n  th at r e q u i r e d  b y S e c ti o n  4 . 2 8

s h a l l  b e  u s e d .
( 3 ) * T h i s  p i p e  s h a l l  b e  p e r m i tte d  to  b e  s i z e d  b y h yd r au l i c

c a l c u l ati o n s  th at m atc h  th e  ac tu al  te s t confguration  an d
th a t i n c l u d e  th e  r e q u i r e d  p i to t p r e s s u r e  a n d  fr i c ti o n  l o s s
fo r  th e  to tal  l e n gth  o f p i p e  a n d  fre  h o s e  p l u s  e q u i va l e n t
l e n g th s  o f fttings,  c o n tr o l  val ve ,  an d  h o s e  val ve s ,  p l u s

e l e va ti o n  l o s s ,  fr o m  th e  p u m p  d i s c h ar g e  fange  to  th e
d i s c h ar g e  o u tl e ts .

4 . 2 2 . 3 . 4 . 1    I n  ac c o r d a n c e  wi th  4 . 2 8 ,  th e  i n s ta l l ati o n  s h al l  b e
p r o ve n  b y a te s t fowing  th e  l e s s o r  o f 1 5 0  p e r c e n t o f r ate d  fow
o r  th e  m ax i m u m  fow avai l a b l e  at th e  l o we s t p e r m i s s i b l e

s u c ti o n  p r e s s u r e  to  a c h i e ve  th e  r e q u i r e d  p i to t p r e s s u r e  o r
h i gh e r.
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GE N E RAL  RE QU I RE M E N T S 2 0 - 2 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 . 2 0 2 2  E d i t i o n

4 . 2 3  S te am  P o we r S u p p l y D e p e n d ab i l i ty.

4 . 2 3 . 1  S te am  S u p p l y.

4 . 2 3 . 1 . 1    C ar e fu l  c o n s i d e r a ti o n  s h al l  b e  g i ve n  i n  e a c h  c as e  to
th e  d e p e n d ab i l i ty o f th e  s te am  s u p p l y an d  th e  s te am  s u p p l y
s ys te m .

4 . 2 3 . 1 . 2    C o n s i d e r ati o n  s h al l  i n c l u d e  th e  p o s s i b l e  e ffe c t o f
i n te r r u p ti o n  o f tr an s m i s s i o n  p i p i n g e i th e r  o n  th e  p r o p e r ty o r
i n  ad j o i n i n g b u i l d i n g s  th at c o u l d  th r e ate n  th e  p r o p e r ty.

4 . 2 4  S h o p  Te s ts .

4 . 2 4 . 1  G e n e ral .    E ac h  i n d i vi d u al  p u m p  s h al l  b e  te s te d  at th e
fac to r y to  p r o vi d e  d e tai l e d  p e r fo r m an c e  d ata a n d  to  d e m o n ‐
s tr ate  i ts  c o m p l i an c e  wi th  specifcations.

4 . 2 4 . 2  P re s h i p m e n t Te s ts .

4 . 2 4 . 2 . 1    B e fo r e  s h i p m e n t fr o m  th e  fac to r y,  e a c h  p u m p  s h a l l
b e  h yd r o s tati c a l l y te s te d  b y th e  m a n u fac tu r e r  fo r  a  p e r i o d  o f
n o t l e s s  th a n  5  m i n u te s .

4 . 2 4 . 2 . 2    T h e  te s t p r e s s u r e  s h al l  n o t b e  l e s s  th an  o n e  an d  o n e -
h al f ti m e s  th e  s u m  o f th e  p u m p ' s  s h u to ff h e a d  p l u s  i ts  m ax i ‐
m u m  a l l o wab l e  s u c ti o n  h e ad ,  b u t i n  n o  c a s e  s h a l l  i t b e  l e s s  th an
2 5 0  p s i  ( 1 7 . 2 4  b ar ) .

4 . 2 4 . 2 . 3    P u m p  c as i n g s  s h al l  b e  e s s e n ti a l l y ti gh t a t th e  te s t p r e s ‐
s u r e .

4 . 2 4 . 2 . 4    D u r i n g th e  te s t,  n o  o b j e c ti o n a b l e  l e a ka ge  s h a l l  o c c u r
at a n y j o i n t.

4 . 2 4 . 2 . 5    I n  th e  c as e  o f ve r ti c al  tu r b i n e –typ e  p u m p s ,  b o th  th e
d i s c h ar g e  c as ti n g a n d  p u m p  b o wl  as s e m b l y s h al l  b e  te s te d .

4 . 2 5 *  P u m p  S h aft Ro tati o n .    P u m p  s h aft r o ta ti o n  s h al l  b e
d e te r m i n e d  an d  c o r r e c tl y specifed  wh e n  fre  p u m p s  an d
e q u i p m e n t i n vo l vi n g  th at r o ta ti o n  a r e  o r d e r e d .

4 . 2 6 *  O th e r S i gn al s .    Wh e r e  r e q u i r e d  b y o th e r  s e c ti o n s  o f th i s
s tan d ar d ,  s i gn a l s  s h a l l  c al l  a tte n ti o n  to  i m p r o p e r  c o n d i ti o n s  i n
th e  fre  p u m p  e q u i p m e n t.

4 . 2 7 *  P re s s u re  M ai n te n an c e  ( J o c ke y o r M ake - U p )  P u m p s .

4 . 2 7 . 1    F o r  p r e s s u r e - a c tu ate d  fre  p u m p s ,  a  m e an s  to  m a i n tai n
th e  p r e s s u r e  i n  th e  fre  p r o te c ti o n  s ys te m  s h al l  b e  p r o vi d e 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 ) A p r e s s u r e  m a i n te n an c e  ( j o c ke y)  p u m p
( 2 ) A wate r  m i s t p o s i ti ve  d i s p l ac e m e n t p u m p i n g  u n i t i n

a c c o r d an c e  wi th  8 . 5 . 7 . 2
( 3 ) An o th e r  a p p r o ve d  m e an s  th at i s  n o t th e  m ai n  fre  p u m p

4 . 2 7 . 2    P r e s s u r e  m ai n te n a n c e  p u m p s  s h al l  n o t b e  r e q u i r e d  to
b e  l i s te d .  P r e s s u r e  m a i n te n an c e  p u m p s  s h al l  b e  ap p r o ve d .

4 . 2 7 . 2 . 1 *    T h e  p r e s s u r e  m ai n te n a n c e  p u m p  s h al l  b e  s i z e d  to
re p l e n i s h  th e  fre  p r o te c ti o n  s ys te m  p r e s s u r e  d u e  to  al l o wab l e
l e akag e  an d  n o r m al  d r o p s  i n  p r e s s u r e .

4 . 2 7 . 3    P r e s s u r e  m a i n te n an c e  p u m p s  s h a l l  h ave  r a te d  c ap ac i ‐
ti e s  n o t l e s s  th an  an y n o r m a l  l e a ka ge  r a te .

4 . 2 7 . 4    P r e s s u r e  m a i n te n an c e  p u m p s  s h a l l  h ave  d i s c h ar g e  p r e s ‐
s u r e  suffcient to  m a i n tai n  th e  d e s i r e d  fre  p r o te c ti o n  s ys te m
p r e s s u r e .

4 . 2 7 . 5 *  E x c e s s  P re s s ure .

4 . 2 7 . 5 . 1    Wh e r e  a c e n tr i fu g a l -typ e  p r e s s u r e  m ai n te n an c e  p u m p
h as  a  to ta l  d i s c h a r ge  p r e s s u r e  wi th  th e  p u m p  o p e r a ti n g at s h u t‐

o ff e x c e e d i n g th e  wo r ki n g  p r e s s u r e  r ati n g  o f th e  fre  p r o te c ti o n
e q u i p m e n t,  o r  wh e r e  a  tu r b i n e  van e  ( p e r i p h e r al )  typ e  o f p u m p
i s  u s e d ,  a  r e l i e f val ve  s i z e d  to  p r e ve n t o ve r p r e s s u r i n g o f th e

s ys te m  s h al l  b e  i n s tal l e d  o n  th e  p u m p  d i s c h ar g e  to  p r e ve n t
d am ag e  to  th e  fre  p r o te c ti o n  s ys te m .

4 . 2 7 . 5 . 2    Ru n n i n g  p e r i o d  ti m e r s  s h al l  n o t b e  u s e d  wh e r e  j o c ke y
p u m p s  a r e  u ti l i z e d  th a t h a ve  th e  c a p a b i l i ty o f e x c e e d i n g  th e
wo r k i n g  p r e s s u r e  o f th e  fre  p r o te c ti o n  s ys te m s .

4 . 2 7 . 6  P i p i n g an d  C o m p o n e n ts  fo r P re s s u re  M ai n te n an c e
P u m p s .

4 . 2 7 . 6 . 1    S te e l  p i p e  s h al l  b e  u s e d  fo r  s u c ti o n  a n d  d i s c h a r ge
p i p i n g  o n  p r e s s u r e  m a i n te n an c e  p u m p s ,  wh i c h  i n c l u d e s  p ac k‐

a ge d  p r e fab r i c ate d  s ys te m s .

4 . 2 7 . 6 . 2    Val ve s  an d  c o m p o n e n ts  fo r  th e  p r e s s u r e  m ai n te n a n c e
p u m p  s h al l  n o t b e  r e q u i r e d  to  b e  l i s te d .

4 . 2 7 . 6 . 3    An  i s o l ati o n  va l ve  s h a l l  b e  i n s ta l l e d  o n  th e  s u c ti o n
s i d e  o f th e  p r e s s u r e  m ai n te n an c e  p u m p  to  i s o l a te  th e  p u m p  fo r
r e p ai r.

4 . 2 7 . 6 . 4    A c h e c k val ve  a n d  i s o l ati o n  val ve  s h al l  b e  i n s ta l l e d  i n
th e  d i s c h a r ge  p i p e .

4 . 2 7 . 6 . 5 *    I n d i c ati n g  val ve s  s h al l  b e  i n s ta l l e d  i n  s u c h  p l a c e s  a s
n e e d e d  to  m ake  th e  p u m p ,  c h e c k va l ve ,  an d  m i s c e l l an e o u s
fttings  a c c e s s i b l e  fo r  r e p ai r.

4 . 2 7 . 6 . 6    T h e  p r e s s u r e  s e n s i n g l i n e  fo r  th e  p r e s s u r e  m ai n te ‐
n an c e  p u m p  s h a l l  b e  i n  ac c o r d a n c e  wi th  S e c ti o n  4 . 3 2 .

4 . 2 7 . 6 . 7    T h e  i s o l ati o n  val ve s  s e r vi n g  th e  p r e s s u r e  m ai n te n a n c e
p u m p  s h a l l  n o t b e  r e q u i r e d  to  b e  s u p e r vi s e d .

4 . 2 7 . 7    E x c e p t as  p e r m i tte d  i n  C h a p te r  8 ,  th e  p r i m ar y o r
s tan d b y fre  p u m p  s h a l l  n o t b e  u s e d  as  a  p r e s s u r e  m ai n te n a n c e

p u m p .

4 . 2 7 . 8    T h e  c o n tr o l l e r  fo r  a  p r e s s u r e  m a i n te n an c e  p u m p  s h a l l
b e  l i s te d  b u t s h al l  n o t b e  r e q u i r e d  to  b e  l i s te d  fo r  fre  p u m p
s e r vi c e .

4 . 2 7 . 9    T h e  p r e s s u r e  m ai n te n a n c e  p u m p  s h a l l  n o t b e  r e q u i r e d
to  h ave  a l te r n ate  o r  s tan d b y p o we r.

4 . 2 8  S u m m ar y o f C e n tri fu gal  Fi re  P um p  D ata.    T h e  s i z e s  i n d i ‐
c a te d  i n  Tab l e  4 . 2 8 ( a)  an d  Tab l e  4 . 2 8 ( b )  s h al l  b e  u s e d  a s  a

m i n i m u m .

4 . 2 9  Backfow P re ve n te rs  an d  C h e c k  Val ve s .

4 . 2 9 . 1    C h e c k val ve s  a n d  backfow p r e ve n ti o n  d e vi c e s  an d
as s e m b l i e s  s h a l l  b e  l i s te d  fo r  fre  p r o te c ti o n  s e r vi c e .

4 . 2 9 . 2  Re l i e f Val ve  D rai n age .

4 . 2 9 . 2 . 1    Wh e r e  th e  backfow p r e ve n ti o n  d e vi c e  o r  as s e m b l y
i n c o r p o r ate s  a  r e l i e f va l ve ,  th e  r e l i e f val ve  s h al l  d i s c h a r ge  to  a

d r ai n  a p p r o p r i a te l y s i z e d  fo r  th e  m ax i m u m  an ti c i p ate d  fow
fr o m  th e  r e l i e f val ve .

4 . 2 9 . 2 . 2    An  ai r  g ap  s h a l l  b e  p r o vi d e d  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 .

4 . 2 9 . 2 . 3    Wate r  d i s c h ar g e  fr o m  th e  r e l i e f val ve  s h a l l  b e  r e a d i l y
vi s i b l e  o r  e a s i l y d e te c tab l e .
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 0 - 2 6

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 .

4 . 2 9 . 2 . 4    P e r fo r m an c e  o f th e  r e q u i r e m e n ts  i n  4 . 2 9 . 2 . 1  th r o u gh
4 . 2 9 . 2 . 3  s h al l  b e  d o c u m e n te d  b y e n g i n e e r i n g c a l c u l ati o n s  an d
te s ts .

4 . 2 9 . 3  D e vi c e s  i n  S u c ti o n  P i p i n g.    Wh e r e  l o c ate d  i n  th e
s u c ti o n  p i p e  o f th e  p u m p ,  c h e c k val ve s  an d  backfow p r e ve n ‐
ti o n  d e vi c e s  o r  as s e m b l i e s  s h al l  b e  l o c a te d  a  m i n i m u m  o f 1 0
p i p e  d i a m e te r s  fr o m  th e  p u m p  s u c ti o n  fange.

4 . 2 9 . 3 . 1    Wh e r e  a backfow p r e ve n te r  wi th  butterfy c o n tr o l
va l ve s  i s  i n s ta l l e d  i n  th e  s u c ti o n  p i p e ,  th e  backfow p r e ve n te r  i s
re q u i r e d  to  b e  at l e as t 5 0  ft ( 1 5 . 2  m )  fr o m  th e  p u m p  s u c ti o n
fange  ( as  m e as u r e d  a l o n g th e  r o u te  o f p i p e )  i n  ac c o r d a n c e
wi th  4 . 1 6 . 5 . 4 .

4 . 2 9 . 4  E val u ati o n .

4 . 2 9 . 4 . 1  Backfow P re ve n ti o n  D e vi c e .

4 . 2 9 . 4 . 1 . 1    Wh e r e  a  backfow p r e ve n ti o n  d e vi c e  o r  as s e m b l y i s
i n s ta l l e d  i n  c o n n e c ti o n  wi th  th e  p u m p ,  s p e c i al  c o n s i d e r a ti o n

s h a l l  b e  g i ve n  to  th e  i n c r e as e d  p r e s s u r e  l o s s  r e s u l ti n g  fr o m  th e
i n s ta l l a ti o n .

4 . 2 9 . 4 . 1 . 2    Wh e r e  a backfow p r e ve n ti o n  d e vi c e  i s  i n s tal l e d ,  th e
fnal  ar r a n ge m e n t s h al l  p r o vi d e  e ffe c ti ve  p u m p  p e r fo r m an c e  a t

th e  l o we s t p e r m i s s i b l e  s u c ti o n  p r e s s u r e .

4 . 2 9 . 4 . 1 . 3    T h e  d i s c h a r ge  fow r ate  s h a l l  m e e t o r  e x c e e d  th e
fre  p r o te c ti o n  s ys te m  d e s i gn  fow.

4 . 2 9 . 4 . 1 . 4    T h e  d i s c h a r ge  fow r a te  s h al l  m e e t o r  e x c e e d
1 0 0  p e r c e n t o f th e  fre  p u m p  r ate d  fow r ate .

4 . 2 9 . 4 . 1 . 5    D e te r m i n ati o n  o f e ffe c ti ve  p u m p  p e r fo r m a n c e  s h a l l
b e  d o c u m e n te d  b y e n g i n e e r i n g c al c u l a ti o n s  a n d  te s ts .

4 . 2 9 . 4 . 1 . 6    Re tr o ac ti ve  i n s tal l a ti o n  o f a backfow p r e ve n ti o n
d e vi c e  s h al l  n o t r e d u c e  th e  s u c ti o n  p r e s s u r e  b e l o w th at p e r m i t‐

te d  i n  th i s  s tan d ar d  a n d  ac c e p te d  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 .

Tab l e  4 . 2 8 ( a)  S u m m ar y o f C e n tri fu gal  Fi re  P um p  D ata ( U . S .  C u s to m ar y)

P u m p  Rati n g
( gp m )

M i n i m u m  P i p e  S i z e s  ( N o m i n al )
( i n . )

S u c ti o n a, b , c D i s c h arge a Re l i e f Val ve

Re l i e f
Val ve

D i s c h arge
M e te r

D e vi c e

N u m b e r an d  S i z e  o f H o s e
H e ad e r

S u p p l yH o s e  Val ve s
N o n th re ad e d

C o n n e c ti o n s

2 5 1 1 3 ∕4 1 1 1 ∕4  1  — 1 1 ∕2 1  — 2 1 ∕2 1
5 0 1 1 ∕2 1 1 ∕4 1 1 ∕4 1 1 ∕2 2  1  — 1 1 ∕2 1  — 2 1 ∕2 1 1 ∕2

1 0 0 2 2 1 1 ∕2 2 2 1 ∕2  1  — 2 1 ∕2 1  — 2 1 ∕2 2 1 ∕2

1 5 0 2 1 ∕2 2 1 ∕2 2 2 1 ∕2 3  1  — 2 1 ∕2 1  — 2 1 ∕2 2 1 ∕2

2 0 0 3 3 2 2 1 ∕2 3  1  — 2 1 ∕2 1  — 2 1 ∕2 2 1 ∕2

2 5 0 3 1 ∕2 3 2 2 1 ∕2 3 1 ∕2  1  — 2 1 ∕2 1  — 2 1 ∕2 3
3 0 0 4 4 2 1 ∕2 3 1 ∕2 3 1 ∕2  1  — 2 1 ∕2 1  — 2 1 ∕2 3
4 0 0 4 4 3 5 4  2  — 2 1 ∕2 1  — 5 4
4 5 0 5 5 3 5 4  2  — 2 1 ∕2 1  — 5 4
5 0 0 5 5 3 5 5  2  — 2 1 ∕2 1  — 5 4

7 5 0 6 6 4 6 5  3  — 2 1 ∕2 1  — 5 6
1 0 0 0 8 6 4 8 6  4  — 2 1 ∕2 1  — 5 6
1 2 5 0 8 8 6 8 6  6  — 2 1 ∕2 1  — 5 8
1 5 0 0 8 8 6 8 8  6  — 2 1 ∕2 1  — 5 8
2 0 0 0 1 0 1 0 6 1 0 8  6  — 2 1 ∕2 2  — 5 d 8

2 5 0 0 1 0 1 0 6 1 0 8  8  — 2 1 ∕2 2  — 5 d 1 0
3 0 0 0 1 2 1 2 8 1 2 8 1 2  — 2 1 ∕2 2  — 5 d 1 0
3 5 0 0 1 2 1 2 8 1 2 1 0 1 2  — 2 1 ∕2 3  — 5 d 1 2

4 0 0 0 1 4 1 2 8 1 4 1 0 1 6  — 2 1 ∕2 3  — 5 d 1 2
4 5 0 0 1 6 1 4 8 1 4 1 0 1 6  — 2 1 ∕2 3  — 5 d 1 2
5 0 0 0 1 6 1 4 8 1 4 1 0 2 0  — 2 1 ∕2 3  — 5 d 1 2

N o te s :
( 1 )  T h e  p r e s s u r e  r e l i e f va l ve  i s  p e r m i tte d  to  b e  s i z e d  i n  a c c o r d a n c e  wi th  4 . 2 0 . 2 . 1 .
( 2 )  T h e  p r e s s u r e  r e l i e f va l ve  d i s c h a r g e  i s  p e r m i tte d  to  b e  s i z e d  i n  a c c o r d a n c e  wi th  4 . 2 0 . 6 . 2 .
( 3 )  T h e  fowmeter  d e vi c e  i s  p e r m i tte d  to  b e  s i z e d  i n  a c c o r d a n c e  wi th  4 . 2 2 . 2 . 3 .
( 4 )  T h e  h o s e  h e a d e r  s u p p l y i s  p e r m i tte d  to  b e  s i z e d  i n  a c c o r d a n c e  wi th  4 . 2 2 . 3 . 4 .
( 5 )  O th e r  typ e s  o f te s t o u tl e ts ,  s i z e s ,  a n d  q u a n ti ti e s  a r e  p e r m i tte d  wh e n  a p p r o ve d  b y 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 .
aAc tu al  d i a m e te r  o f p u m p  fange  i s  p e r m i tte d  to  b e  d i ffe r e n t fr o m  p i p e  d i a m e te r.

b Ap p l i e s  o n l y to  th at p o r ti o n  o f s u c ti o n  p i p e  specifed  i n  4 . 1 6 . 3 . 3 .
c S u c ti o n  p i p e  s i z e s  i n  Tab l e  4 . 2 8 ( a )  a r e  b a s e d  o n  a  m a x i m u m  ve l o c i ty a t 1 5 0  p e r c e n t r a te d  c a p a c i ty to  1 5  ft/ s e c  ( 4 . 6  m / s e c )  i n  m o s t c as e s .
d P r o vi d e  a c o n tr o l  val ve  o n  e a c h  o u tl e t wh e r e  m o r e  th a n  o n e  n o n th r e a d e d  c o n n e c ti o n  i s  r e q u i r e d .
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GE N E RAL  RE QU I RE M E N T S 2 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 . 2 0 2 2  E d i t i o n

4 . 2 9 . 4 . 1 . 7    Re tr o ac ti ve  i n s tal l a ti o n  o f a backfow p r e ve n ti o n
d e vi c e  s h a l l  n o t r e s u l t i n  a d i s c h ar g e  p r e s s u r e  th at d o e s  n o t
m e e t th e  m a x i m u m  s ys te m  d e m an d  an d  1 0 0  p e r c e n t o f th e
ra te d  fow r ate  fo r  th e  fre  p u m p .

4 . 3 0  E ar th q u ak e  P ro te c ti o n .

4 . 3 0 . 1  G e n e ral .    Wh e r e  wate r-b as e d  fre  p r o te c ti o n  s ys te m s  to
b e  p r o te c te d  ag ai n s t d a m ag e  fr o m  e ar th q u ake s ,  4 . 3 0 . 2  an d
4 . 3 0 . 3  s h a l l  a p p l y.

4 . 3 0 . 2 *  S e i s m i c  L o ad s .    H o r i z o n ta l  s e i s m i c  l o ad s  s h al 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  N F PA 1 3 ;  AS C E / S E I  7 ,  Mini‐
mum Design Loads for Buildings and Other Structures;  l o c al ,  s tate ,
o r  i n te r n a ti o n al  c o d e s ;  o r  o th e r  s o u r c e s  ac c e p tab 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 .

4 . 3 0 . 3  C o m p o n e n ts .

4 . 3 0 . 3 . 1  P u m p  D ri ve r an d  C o n tro l l e r.    T h e  fre  p u m p ,  d r i ve r,
an d  fre  p u m p  c o n tr o l l e r  s h al l  b e  attac h e d  to  th e i r  fo u n d a ti o n s
wi th  m a te r i al s  c ap ab l e  o f r e s i s ti n g  ap p l i c ab l e  s e i s m i c  l o ad s .

4 . 3 0 . 3 . 2 *  H i gh  C e n te r o f G ravi ty.    P u m p s  wi th  h i gh  c e n te r s  o f
gr a vi ty,  s u c h  a s  ve r ti c al  i n - l i n e  p u m p s ,  s h a l l  b e  m o u n te d  at th e i r
b a s e  a n d  b r ac e d  a b o ve  th e i r  c e n te r  o f gr a vi ty.

4 . 3 0 . 3 . 3 *  P i p e  an d  Fi tti n gs .    P i p e  an d  fttings  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  N F PA 1 3 .

4 . 3 0 . 3 . 4  Ap p u r te n an c e s .    S e i s m i c  p r o te c ti o n  o f ap p u r te n an ‐
c e s ,  i n c l u d i n g  tr i m  p i e c e s ,  s h al l  b e  r e q u i r e d  wh e r e  th e y a r e

e s s e n ti al  fo r  p o s t- e ar th q u ake  o p e r ati o n  o f th e  fre  p u m p .

4 . 3 0 . 3 . 4 . 1 *    Wh e r e  s e i s m i c al l y p r o te c ti n g  s m al l e r  d i am e te r
tr i m  l i n e s ,  r e s tr ai n t s h al l  b e  suffcient.

4 . 3 1  P ac k age d  Fi re  P um p  As s e m b l i e s .

4 . 3 1 . 1    A p a c kag e d  fre  p u m p  as s e m b l y,  wi th  o r  wi th o u t a n
e n c l o s u r e ,  s h al l  m e e t a l l  o f th e  fo l l o wi n g  r e q u i r e m e n ts :

( 1 ) T h e  c o m p o n e n ts  s h a l l  b e  as s e m b l e d  a n d  affxed  o n to  a
s te e l  fr am i n g  s tr u c tu r e .

( 2 ) We l d e r s  s h a l l  b e  qualifed  i n  ac c o r d a n c e  wi th  th e
S e c ti o n  9  o f AS M E  Boiler and Pressure Vessel Code o r  wi th

Tab l e  4 . 2 8 ( b )  S um m ar y o f C e n tri fugal  Fi re  P u m p  D ata ( M e tri c )

P u m p  Rati n g
( L / m i n )

M i n i m u m  P i p e  S i z e s  ( N o m i n al )
( m m )

S u c ti o n a, b , c D i s c h arge a Re l i e f Val ve
Re l i e f Val ve

D i s c h arge
M e te r

D e vi c e

N u m b e r an d  S i z e  o f H o s e
H e ad e r

S up p l yH o s e  Val ve s
N o n th re ad e d

C o n n e c ti o n s

9 5 2 5 2 5 1 9 2 5 3 2  1  — 3 8 1  — 6 5 2 5
1 8 9 3 8 3 2 3 2 3 8 5 0  1  — 3 8 1  — 6 5 3 8
3 7 9 5 0 5 0 3 8 5 0 6 5  1  — 6 5 1  — 6 5 6 5
5 6 8 6 5 6 5 5 0 6 5 7 5  1  — 6 5 1  — 6 5 6 5
7 5 7 7 5 7 5 5 0 6 5 7 5  1  — 6 5 1  — 6 5 6 5

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

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

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

N o te s :
( 1 )  T h e  p r e s s u r e  r e l i e f va l ve  i s  p e rm i tte d  to  b e  s i z e d  i n  a c c o r d a n c e  wi th  4 . 2 0 . 2 . 1 .
( 2 )  T h e  p r e s s u r e  r e l i e f va l ve  d i s c h a r g e  i s  p e r m i tte d  to  b e  s i z e d  i n  a c c o r d a n c e  wi th  4 . 2 0 . 6 . 2 .
( 3 )  T h e  fowmeter  d e vi c e  i s  p e r m i tte d  to  b e  s i z e d  i n  a c c o r d a n c e  wi th  4 . 2 2 . 2 . 3 .
( 4 )  T h e  h o s e  h e a d e r  s u p p l y i s  p e r m i tte d  to  b e  s i z e d  i n  a c c o r d a n c e  wi th  4 . 2 2 . 3 . 4 .
( 5 )  O th e r  typ e s  o f te s t o u tl e ts  a r e  p e r m i tte d  wh e n  ap p r o ve d  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 .

aAc tu al  d i a m e te r  o f p u m p  fange  i s  p e r m i tte d  to  b e  d i ffe r e n t fr o m  p i p e  d i a m e te r.
b Ap p l i e s  o n l y to  th at p o r ti o n  o f s u c ti o n  p i p e  specifed  i n  4 . 1 6 . 3 . 3 .

c S u c ti o n  p i p e  s i z e s  i n  Tab l e  4 . 2 8 ( b )  ar e  b as e d  o n  a m ax i m u m  ve l o c i ty a t 1 5 0  p e r c e n t r a te d  c a p ac i ty to  1 5  ft/ s e c  ( 4 . 6  m / s e c )  i n  m o s t c a s e s .
d P r o vi d e  a c o n tr o l  val ve  o n  e a c h  o u tl e t wh e r e  m o r e  th a n  o n e  n o n th r e a d e d  c o n n e c ti o n  i s  r e q u i r e d .
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 0 - 2 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 .

th e  Am e r i c an  We l d i n g S o c i e ty AWS  D 1 . 1 / D 1 . 1 M ,  Struc‐
tural Welding Code — Steel.

( 3 ) T h e  as s e m b l y s h a l l  b e  l i s te d  fo r  fre  p u m p  s e r vi c e .
( 4 ) T h e  to ta l  a s s e m b l y s h al l  b e  e n gi n e e r e d  a n d  d e s i gn e d  b y a

s ys te m  d e s i g n e r  as  r e fe r e n c e d  i n  4 . 3 . 2 .
( 5 ) Al l  p l an s  an d  d ata s h e e ts  s h al l  b e  s u b m i tte d  a n d  r e vi e we d

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 ,  wi th  c o p i e s  o f th e
s tam p e d  a p p r o ve d  s u b m i tta l s  u s e d  i n  th e  as s e m b l y an d
fo r  r e c o r d  ke e p i n g .

4 . 3 1 . 2    Al l  e l e c tr i c al  c o m p o n e n ts ,  c l e a r an c e s ,  a n d  wi r i n g  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 th e  ap p l i c ab l e  NFPA 70

ar ti c l e s .

4 . 3 1 . 3    P ac kag e d  a n d  p r e fab r i c a te d  s ki d  u n i t( s )  s h al l  m e e t a l l
th e  r e q u i r e m e n ts  i n  th i s  s tan d a r d ,  i n c l u d i n g th o s e  d e s c r i b e d  i n

S e c ti o n s  4 . 1 4  th r o u g h  4 . 1 9 .

4 . 3 1 . 4    C a r e fu l  c o n s i d e r ati o n  s h al l  b e  g i ve n  to  th e  p o s s i b l e
e ffe c ts  o f s ys te m  c o m p o n e n t d a m ag e  d u r i n g s h i p m e n t to  th e
p r o j e c t s i te .

4 . 3 1 . 4 . 1    T h e  s tr u c tu r al  i n te gr i ty s h al l  b e  m ai n tai n e d  wi th
m i n i m al  fexing  a n d  m o ve m e n t.

4 . 3 1 . 4 . 2    T h e  n e c e s s ar y s u p p o r ts  a n d  r e s tr a i n ts  s h a l l  b e  i n ‐
s tal l e d  to  p r e ve n t d a m a g e  a n d  b r e ak ag e  d u r i n g  tr an s i t.

4 . 3 1 . 5    T h e  p ac kag e d  fre  p u m p  s h a l l  h ave  th e  c o r r e c t l i fti n g
p o i n ts  m ar ke d  to  e n s u r e  s a fe  r i g g i n g  o f th e  u n i t.

4 . 3 1 . 6    Al l  p a c ka ge d  p u m p  h o u s e  o r  p u m p  s ki d s ,  o r  b o th ,  s h a l l
m e e t th e  r e q u i r e m e n ts  o f S e c ti o n  4 . 3 0 .

4 . 3 1 . 7    S u c ti o n  an d  d i s c h ar g e  p i p i n g  s h al l  b e  th o r o u gh l y
i n s p e c te d ,  i n c l u d i n g c h e c ki n g  al l  fanged  a n d  m e c h an i c al

c o n n e c ti o n s  p e r  m an u fac tu r e r s '  r e c o m m e n d ati o n s ,  afte r  th e
p u m p  h o u s e  o r  s ki d  u n i t i s  s e t i n  p l ac e  o n  th e  p e r m a n e n t fo u n ‐
d ati o n .

4 . 3 1 . 8    T h e  u n i ts  s h a l l  b e  p r o p e r l y an c h o r e d  a n d  gr o u te d  i n
a c c o r d an c e  wi th  S e c ti o n  6 . 4 .

4 . 3 1 . 9 *    T h e  i n te r i o r  foor  o f a p ac ka ge  p u m p  h o u s e  s h al l  b e
o f s o l i d  c o n s tr u c ti o n  wi th  g r ad i n g to  p r o vi d e  p r o p e r  d r ai n a ge

fo r  th e  fre  p u m p  c o m p o n e n ts .

4 . 3 1 . 9 . 1    T h e  i n te r i o r  foor  s h al l  b e  p e r m i tte d  to  b e  p r o vi d e d
wi th  gr o u ti n g  i n  ac c o r d an c e  wi th  4 . 3 1 . 8  o r  i n s tal l e d  afte r  th e

p ac kag e d  p u m p  h o u s e  i s  s e t i n  p l a c e  i n  ac c o r d a n c e  wi th
4 . 3 1 . 1 0 .

4 . 3 1 . 9 . 2    T h e  s tr u c tu r al  fr am e  fo r  a  p ac k ag e d  p u m p  h o u s e
s h a l l  b e  m o u n te d  o n  an  e n g i n e e r e d  fo o ti n g d e s i gn e d  to  wi th ‐

s tan d  th e  l i ve  l o ad s  o f th e  p ac kag e d  u n i t a n d  th e  a p p l i c ab l e
wi n d  l o a d i n g r e q u i r e m e n ts .

4 . 3 1 . 9 . 3    T h e  fo u n d ati o n  fo o ti n gs  o f a p a c kag e  p u m p  h o u s e
s h a l l  i n c l u d e  th e  n e c e s s ar y a n c h o r  p o i n ts  r e q u i r e d  to  s e c u r e
th e  p ac kag e  to  th e  fo u n d ati o n .

4 . 3 1 . 1 0    A h i gh l y s ki d - r e s i s ta n t,  s o l i d  s tr u c tu r a l  p l ate  foor  wi th
g r o u t h o l e s  s h al l  b e  p e r m i tte d  to  b e  u s e d  wh e r e  p r o te c ti o n

fr o m  c o r r o s i o n  a n d  d r a i n ag e  i s  p r o vi d e d  fo r  a l l  i n c i d e n tal
p u m p  r o o m  s p i l l ag e  o r  l e akag e .

4 . 3 2 *  P re s s u re  Ac tu ate d  C o n tro l l e r P re s s u re  S e n s i n g L i n e s .

4 . 3 2 . 1    F o r  al l  p u m p  i n s ta l l ati o n s ,  i n c l u d i n g  j o c ke y p u m p s ,
e a c h  c o n tr o l l e r  s h a l l  h ave  i ts  o wn  i n d i vi d u al  p r e s s u r e  s e n s i n g
l i n e .

4 . 3 2 . 1 . 1    E ve r y m u l ti s tag e  m u l ti p o r t p u m p  fo r  e ac h  d i s c h a r ge
p o r t s h a l l  h a ve  i ts  o wn  i n d i vi d u al  p r e s s u r e  s e n s i n g  l i n e  c o n n e c ‐

te d  to  th e  fre  p u m p  c o n tr o l l e r.

4 . 3 2 . 1 . 1 . 1    T h e  p r e s s u r e  m a i n te n an c e  p u m p  c o n tr o l l e r  fo r
e ac h  d i s c h ar g e  p o r t s h a l l  h ave  i ts  o wn  i n d i vi d u a l  p r e s s u r e  s e n s ‐

i n g l i n e .

4 . 3 2 . 2    T h e  p r e s s u r e  s e n s i n g  l i n e  c o n n e c ti o n  fo r  e ac h  p u m p ,
i n c l u d i n g  j o c ke y p u m p s ,  s h a l l  b e  m ad e  b e twe e n  th a t p u m p ' s
d i s c h ar g e  c h e c k va l ve  a n d  d i s c h a r ge  i s o l ati o n  va l ve .

4 . 3 2 . 3 *    T h e  p r e s s u r e  s e n s i n g  l i n e  s h al l  b e  b r a s s ,  r i gi d  c o p p e r
p i p e  Typ e s  K,  L ,  o r  M ,  o r  S e r i e s  3 0 0  s tai n l e s s  s te e l  p i p e  o r  tu b e ,

an d  th e  fttings  s h a l l  b e  o f 1 ∕2  i n .  ( 1 5  m m )  n o m i n a l  s i z e .

4 . 3 2 . 4  C h e c k  Val ve s  o r G ro un d - Fac e  U n i o n s .

4 . 3 2 . 4 . 1    Wh e r e  th e  r e q u i r e m e n ts  o f 4 . 3 2 . 4 . 2  ar e  n o t m e t,  two
b r o n z e  o r  s tai n l e s s  s te e l  c h e c k val ve s  s h al l  b e  i n s ta l l e d  i n  th e

p r e s s u r e  s e n s i n g  l i n e  at l e as t 5  ft ( 1 . 5 2  m )  ap ar t wi th  a  n o m i n al
3 ∕3 2  i n .  ( 2 . 4  m m )  h o l e  d r i l l e d  i n  th e  b r o n z e  o r  s ta i n l e s s  s te e l
c l ap p e r  to  s e r ve  a s  d a m p e n i n g .  [See Figure A. 4. 32(a) and Figure

A. 4. 32(b). ]

4 . 3 2 . 4 . 2    Wh e r e  th e  wa te r  i s  c l e an ,  gr o u n d -fac e  u n i o n s  wi th
n o n c o r r o s i ve  d i a p h r ag m s  d r i l l e d  wi th  a  n o m i n al  3 ∕3 2  i n .

( 2 . 4  m m )  orifce  s h al l  b e  p e r m i tte d  i n  p l ac e  o f th e  c h e c k
va l ve s .

4 . 3 2 . 5    T h e r e  s h al l  b e  two  i n s p e c ti o n  te s t va l ve s  a ttac h e d  to  th e
p r e s s u r e  s e n s i n g l i n e  th a t s h al l  c o n s i s t o f a  te e ,  a va l ve ,  a  s e c o n d
te e  wi th  th e  b r an c h  p l u gg e d ,  an d  a s e c o n d  val ve .  [See Figure

A. 4. 32(a) and Figure A. 4. 32(b). ]

4 . 3 2 . 6  S h uto ff Val ve .    T h e r e  s h a l l  b e  n o  s h u to ff val ve  i n  th e
p r e s s u r e  s e n s i n g l i n e .

4 . 3 2 . 7  P re s s ure  S wi tc h  Ac tu ati o n .    P r e s s u r e  s wi tc h  a c tu a ti o n  at
th e  l o w ad j u s tm e n t s e tti n g  s h a l l  i n i ti ate  th e  p u m p  s ta rti n g

s e q u e n c e  ( i f th e  p u m p  i s  n o t al r e a d y i n  o p e r ati o n ) .

4 . 3 3  B re ak  Tan k s .    Wh e r e  a  b r e ak tan k i s  u s e d  to  p r o vi d e  th e
p u m p  s u c ti o n  wate r  s u p p l y,  th e  i n s tal l a ti o n  s h al l  c o m p l y wi th
N F PA 2 2 .

4 . 3 4  Fi e l d  Ac c e p tan c e  Te s t o f P u m p  U n i ts .    U p o n  c o m p l e ti o n
o f th e  e n ti r e  fre  p u m p  i n s ta l l a ti o n ,  an  ac c e p tan c e  te s t s h al l  b e

c o n d u c te d  i n  a c c o r d an c e  wi th  th e  p r o vi s i o n s  o f th i s  s tan d ar d .
(See Chapter 1 4. )

4 . 3 5  Au to m ate d  I n s p e c ti o n ,  Te s ti n g,  an d  D i s tan c e  M o n i to ri n g
o f D e vi c e s ,  M e te rs ,  an d  E q ui p m e n t.

Δ 4 . 3 5 . 1 *  Auto m ate d  I n s p e c ti o n  an d  Te s ti n g.

N 4 . 3 5 . 1 . 1    D e vi c e s ,  m e te r s ,  an d  e q u i p m e n t u ti l i z e d  to  p e r fo r m
au to m ate d  i n s p e c ti o n  an d  te s ti n g p r o c e d u r e s  th at ar e  s u b j e c ‐

te d  to  s ys te m  p r e s s u r e ,  wh e r e  p r o vi d e d ,  s h a l l  b e  l i s te d .

N 4 . 3 5 . 1 . 2    C o m p o n e n ts  th a t a r e  s u b j e c te d  to  s ys te m  p r e s s u r e
b u t d o  n o t a ffe c t th e  fre  p u m p ’ s  p e r fo r m an c e  s h al l  n o t b e

r e q u i r e d  to  b e  l i s te d .

Δ 4 . 3 5 . 2 *  D i s tan c e  M o n i to ri n g.

N 4 . 3 5 . 2 . 1    D e vi c e s ,  m e te r s ,  a n d  e q u i p m e n t u ti l i z e d  to  p e r fo r m
d i s tan c e  m o n i to r i n g  o f s ys te m  o r  c o m p o n e n t s ta tu s  th at a r e
s u b j e c te d  to  s ys te m  p r e s s u r e ,  wh e r e  p r o vi d e d ,  s h al l  b e  l i s te d .
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C E N T RI F U GAL  P U M P S 2 0 - 2 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

N 4 . 3 5 . 2 . 2    C o m p o n e n ts  th a t a r e  s u b j e c te d  to  s ys te m  p r e s s u r e
b u t d o  n o t a ffe c t th e  fre  p u m p ’ s  p e r fo r m an c e  s h al l  n o t b e
r e q u i r e d  to  b e  l i s te d .

C h ap te r 5    Fi re  P u m p s  fo r H i gh - Ri s e  B u i l d i n gs

5 . 1  G e n e ral .

5 . 1 . 1  Ap p l i c ati o n .

5 . 1 . 1 . 1    T h i s  c h a p te r  a p p l i e s  to  a l l  fre  p u m p s  wi th i n  a  b u i l d i n g
wh e r e ve r  a b u i l d i n g i s  defned  as  h i gh - r i s e  i n  a c c o r d an c e  wi th

3 . 3 . 3 1 .

5 . 1 . 1 . 2    T h e  p r o vi s i o n s  o f al l  o th e r  c h a p te r s  o f th i s  s tan d ar d
s h a l l  a p p l y u n l e s s  specifcally a d d r e s s e d  b y th i s  c h ap te r.

5 . 2 *  E q u i p m e n t Ac c e s s .    L o c a ti o n  an d  a c c e s s  to  th e  fre  p u m p
r o o m  s h al l  b e  p r e p l a n n e d  wi th  th e  fre  d e p ar tm e n t.

5 . 3  Wate r S up p l y Tan k s .

5 . 3 . 1    Wh e r e  p r o vi d e d ,  wate r  tan ks  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  N F PA 2 2 .

5 . 3 . 2    Wh e n  a  wa te r  ta n k s e r ve s  d o m e s ti c  an d  fre  p r o te c ti o n
s ys te m s ,  th e  d o m e s ti c  s u p p l y c o n n e c ti o n  s h al l  b e  c o n n e c te d
ab o ve  th e  l e ve l  r e q u i r e d  fo r  fre  p r o te c ti o n  d e m an d .

5 . 4  Fi re  P u m p  Te s t Ar ran ge m e n t.    Wh e r e  th e  wate r  s u p p l y to  a
fre  p u m p  i s  a  tan k,  a l i s te d  fowmeter  o r  a  te s t h e a d e r  d i s c h a r g‐
i n g  b a c k i n to  th e  ta n k wi th  a c al i b r ate d  n o z z l e ( s )  a r r an g e d  fo r

th e  a ttac h m e n t o f a p r e s s u r e  g au ge  to  d e te r m i n e  p i to t p r e s s u r e
s h a l l  b e  r e q u i r e d .

5 . 5  Al te r n ate  P o we r.    Wh e r e  e l e c tr i c  m o to r –d r i ve n  fre
p u m p ( s )  a r e  u s e d ,  a  r e l i ab l e  al te r n a te  s o u r c e  o f p o we r  i n
ac c o r d an c e  wi th  S e c ti o n  9 . 6  o r  a b a c k-u p  fre  p u m p  i n  a c c o r d ‐

a n c e  wi th  S e c ti o n  9 . 3  s h a l l  b e  p r o vi d e d  fo r  th e  fre  p u m p  i n s ta l ‐
l ati o n .

5 . 6 *  Ve r y Tal l  B u i l d i n gs .

5 . 6 . 1  Wate r S up p l y Tan k s  fo r Ve r y Tal l  B u i l d i n gs .

5 . 6 . 1 . 1 *    Wh e r e  th e  p r i m ar y s u p p l y s o u r c e  fo r  a  ve r ti c al  fre
p r o te c ti o n  z o n e  i s  s to r e d  wate r  wi th i n  th e  b u i l d i n g ,  e ac h  z o n e

s h a l l  b e  s u p p l i e d  b y a  m i n i m u m  o f two  tan ks .

5 . 6 . 1 . 1 . 1    A wate r  ta n k s h al l  b e  p e r m i tte d  to  b e  d i vi d e d  i n to
c o m p a r tm e n ts  s u c h  th at th e  c o m p a r tm e n ts  fu n c ti o n  a s  i n d i vi d ‐
u al  ta n ks .

5 . 6 . 1 . 1 . 2 *    T h e  to tal  vo l u m e  o f al l  tan ks  o r  c o m p a r tm e n ts
s u p p l yi n g  a ve r ti c a l  fre  p r o te c ti o n  z o n e  s h al l  b e  suffcient fo r

th e  fu l l  fre  p r o te c ti o n  d e m an d  i n  th at z o n e .

5 . 6 . 1 . 1 . 3    E ac h  i n d i vi d u al  tan k o r  c o m p a r tm e n t d i r e c tl y s u p p l y‐
i n g a ve r ti c a l  fre  p r o te c ti o n  z o n e  s h a l l  b e  s i z e d  s o  th at at l e as t

5 0  p e r c e n t o f th e  fre  p r o te c ti o n  d e m a n d  i s  s to r e d  wi th  an y o n e
c o m p a r tm e n t o r  tan k o u t o f s e r vi c e .

5 . 6 . 1 . 2    An  au to m ati c  refll  va l ve  s h a l l  b e  p r o vi d e d  fo r  e a c h
tan k o r  tan k c o m p ar tm e n t.

5 . 6 . 1 . 3    A m an u a l  refll  val ve  s h al l  b e  p r o vi d e d  fo r  e ac h  tan k o r
tan k c o m p ar tm e n t.

5 . 6 . 1 . 4 *    E a c h  refll  val ve  s h al l  b e  s i z e d  a n d  ar r a n ge d  to  i n d e ‐
p e n d e n tl y s u p p l y th e  s ys te m  fre  p r o te c ti o n  d e m a n d .

5 . 6 . 1 . 5    T h e  refll  r a te  s h a l l  b e  s u s ta i n a b l e  fo r  th e  r e q u i r e d
wate r  s u p p l y d u r ati o n .

5 . 6 . 1 . 6 *    T h e  a u to m a ti c  an d  m a n u a l  fll  val ve  c o m b i n a ti o n  fo r
e a c h  tan k o r  tan k c o m p a r tm e n t s h a l l  h a ve  i ts  o wn  c o n n e c ti o n
to  o n e  o f th e  fo l l o wi n g :

( 1 ) A s tan d p i p e  r i s e r  fo r  a  z o n e  th at i s  n o t s u p p l i e d  fr o m  th e
tan k s e r ve d  b y th e  refll  va l ve  a n d  i s  p r o vi d e d  wi th  a

b a c ku p  fre  p u m p
( 2 ) A g r avi ty fe e d  e x p r e s s  o r  s tan d p i p e  r i s e r  fo r  a z o n e  th at i s

n o t s u p p l i e d  fr o m  th e  tan k s e r ve d  b y th e  refll  va l ve
( 3 ) A d e d i c ate d  r i s e r  fr o m  a fre  p u m p  l o c ate d  b e l o w th e

refll  val ve
( 4 ) A r e l i a b l e  d o m e s ti c  r i s e r  s i z e d  to  m e e t th e  r e q u i r e m e n ts

o f 5 . 6 . 1 . 4

5 . 6 . 1 . 6 . 1 *    E a c h  refll  c o n n e c ti o n  s h al l  b e  m ad e  to  a d i ffe r e n t
r i s e r.

5 . 6 . 1 . 6 . 2    T h e  refll  c o n n e c ti o n s  s h al l  b e  i n te r c o n n e c te d .

5 . 6 . 1 . 6 . 2 . 1    Wh e n  th e  refll  va l ve s  a r e  c o n n e c te d  to  d i ffe r e n t
z o n e s ,  c h e c k val ve s  s h al l  b e  i n s tal l e d  i n  e ac h  s tan d p i p e  c o n n e c ‐

ti o n  to  p r e ve n t c r o s s  fow b e twe e n  th e  d i ffe r e n t z o n e s .

5 . 6 . 1 . 6 . 2 . 2    I s o l ati o n  va l ve s  s h al l  b e  p r o vi d e d  o n  b o th  s i d e s  o f
e ac h  c h e c k va l ve  r e q u i r e d  b y 5 . 6 . 1 . 6 . 2 . 1 .

5 . 6 . 1 . 6 . 3    I s o l ati o n  val ve s  s h a l l  b e  p r o vi d e d  b e twe e n  e ac h  i n te r ‐
c o n n e c ti o n .

5 . 6 . 1 . 6 . 4    Wh e n  at l e as t o n e  o f th e  ta n k val ve s  i s  fe d  fr o m
b e l o w,  th e  p r i m a r y fll  s h a l l  b e  fr o m  b e l o w.

5 . 6 . 1 . 6 . 4 . 1 *    Wh e n  th e  fll  va l ve s  ar e  c o n n e c te d  to  d i ffe r e n t
z o n e s ,  th e  i s o l ati o n  val ve  s h a l l  b e  p e r m i tte d  to  b e  n o r m al l y
c l o s e d  to  a s s u r e  th at th e  p r i m ar y refll  i s  th e  frst refll  to  o p e r ‐

a te .

5 . 6 . 1 . 6 . 5 *    E a c h  ta n k s h al l  b e  p r o vi d e d  wi th  a n  overfow s i z e d
fo r  th e  m ax i m u m  refll  r ate  wi th  a s i n g l e  au to m ati c  refll  val ve

o p e r ati n g  fu l l y o p e n .

5 . 6 . 1 . 6 . 6    T h e  overfow s h a l l  b e  p i p e d  to  a s afe  d i s c h a r ge  l o c a‐
ti o n .

5 . 6 . 2  Fi re  P um p  B ac k u p .    F i r e  p u m p s  s e r vi n g z o n e s  th at ar e
p ar ti a l l y o r  wh o l l y b e yo n d  th e  p u m p i n g c ap a b i l i ty o f th e  fre
d e p a r tm e n t a p p a r atu s  s h a l l  b e  p r o vi d e d  wi th  o n e  o f th e  fo l l o w‐

i n g:

( 1 ) A fu l l y i n d e p e n d e n t an d  au to m ati c  b a c ku p  fre  p u m p
u n i t( s )  a r r an g e d  s o  th at al l  z o n e s  c an  b e  m a i n tai n e d  i n

fu l l  s e r vi c e  wi th  an y o n e  p u m p  o u t o f s e r vi c e .
( 2 ) An  a u x i l i ar y m e an s  th at i s  c a p a b l e  o f p r o vi d i n g th e  fu l l

fre  p r o te c ti o n  d e m a n d  an d  th at i s  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 .

C h ap te r 6    C e n tri fu gal  P u m p s

6 . 1  G e n e ral .

6 . 1 . 1 *  Ap p l i c ati o n .

6 . 1 . 1 . 1    T h i s  c h ap te r  s h a l l  ap p l y to  c e n tr i fu ga l  p u m p s  o f th e
o ve rh u n g -i m p e l l e r  d e s i gn  a n d  th e  i m p e l l e r - b e twe e n -b e a ri n g s

d e s i g n .

6 . 1 . 1 . 2    T h e  o ve rh u n g -i m p e l l e r  d e s i g n  s h a l l  b e  c l o s e  c o u p l e d
o r  s e p a r ate l y c o u p l e d  s i n g l e - o r  two -s ta ge  e n d -s u c ti o n -typ e  [see
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 0 - 3 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 .

Figure A. 6. 1 . 1 (a) and Figure A. 6. 1 . 1 (b)] o r  i n -l i n e -typ e  [see Figure
A. 6. 1 . 1 (c) through Figure A. 6. 1 . 1 (e)] p u m p s .

6 . 1 . 1 . 3    T h e  i m p e l l e r -b e twe e n -b e ar i n g s  d e s i g n  s h al l  b e  s e p a‐
r ate l y c o u p l e d  s i n gl e -s ta ge  o r  m u l ti s tag e  a x i al  ( h o r i z o n tal )  s p l i t-
c a s e -typ e  [see Figure A. 6. 1 . 1 (f)] o r  r ad i a l  ( ve r ti c a l )  s p l i t-c as e -typ e

[see Figure A. 6. 1 . 1 (g)] p u m p s .

6 . 1 . 1 . 4 *  Ap p l i c ati o n .    C e n tr i fu g al  p u m p s  ad d r e s s e d  i n  th i s
c h a p te r  s h a l l  n o t b e  u s e d  wh e r e  a  s tati c  s u c ti o n  l i ft i s  r e q u i r e d .

6 . 2 *  Fac to r y an d  Fi e l d  P e r fo r m an c e .

6 . 2 . 1    P u m p s  s h a l l  fu r n i s h  n o t l e s s  th a n  1 5 0  p e r c e n t o f r a te d
c a p ac i ty a t n o t l e s s  th an  6 5  p e r c e n t o f to tal  r ate d  h e ad .  (See
Figure A. 6. 2. )

6 . 2 . 1 . 1    E ac h  d i s c h ar g e  o u tl e t i n  a  m u l ti s tag e  m u l ti p o r t p u m p
s h a l l  fu r n i s h  n o t l e s s  th a n  1 5 0  p e r c e n t o f r a te d  c a p ac i ty at n o t
l e s s  th an  6 5  p e r c e n t o f to tal  r ate d  h e ad .  (See Figure A. 6. 2. )

6 . 2 . 2    T h e  s h u to ff h e ad  s h a l l  n o t e x c e e d  1 4 0  p e r c e n t o f r a te d
h e ad  fo r  a n y typ e  p u m p .  (See Figure A. 6. 2. )

6 . 2 . 2 . 1    F o r  e a c h  d i s c h ar g e  o u tl e t i n  a m u l ti s tag e  m u l ti p o r t
p u m p ,  th e  s h u to ff h e a d  s h al l  n o t e x c e e d  1 4 0  p e r c e n t o f r a te d
h e a d  fo r  a n y typ e  p u m p .  (See Figure A. 6. 2. )

6 . 2 . 2 . 2    Wh e n  o p e r ati n g  b e l o w th e  r ate d  s p e e d  i n  a  s e l f-
re g u l ati n g  m o d e ,  a  s e l f-r e g u l a ti n g va r i a b l e  s p e e d  fre  p u m p
u n i t s h a l l  m ai n ta i n  th e  d i s c h a r ge  p r e s s u r e  wi th i n  5  p e r c e n t o f
th e  s e t p r e s s u r e .

6 . 2 . 2 . 3    Wh e n  o p e r a ti n g b e l o w th e  r ate d  s p e e d  wi th  a  va r i ab l e
s p e e d  p u m p  i n  s u c ti o n  c o n tr o l  m o d e ,  a var i ab l e  s p e e d  fre
p u m p  s h a l l  m ai n tai n  th e  s u c ti o n  p r e s s u r e  at o r  a b o ve  th e
l o we s t p e r m i s s i b l e  s u c ti o n  p r e s s u r e  wi th  a n  a c c u r ac y o f
− 0 / + 3  p s i  ( − 0 / + 0 . 2  b ar ) .

6 . 3  Fi tti n gs .

6 . 3 . 1 *    Wh e r e  n e c e s s a r y,  th e  fo l l o wi n g  fttings  fo r  th e  p u m p
s h a l l  b e  p r o vi d e d  b y th e  p u m p  m a n u fac tu r e r  o r  a n  au th o r i z e d
re p r e s e n ta ti ve :

( 1 ) Au to m ati c  ai r  r e l e as e  va l ve
( 2 ) C i r c u l ati o n  r e l i e f val ve
( 3 ) P r e s s u r e  ga u g e s

6 . 3 . 2    Wh e r e  n e c e s s a r y,  th e  fo l l o wi n g  fttings  s h a l l  b e  p r o vi d e d :

( 1 ) E c c e n tr i c  tap e r e d  r e d u c e r  a t s u c ti o n  i n l e t
( 2 ) H o s e  val ve  m an i fo l d  wi th  h o s e  val ve s
( 3 ) F l o w m e as u r i n g d e vi c e
( 4 ) Re l i e f val ve  a n d  d i s c h a r ge  c o n e
( 5 ) P i p e l i n e  s tr ai n e r

6 . 3 . 3  Au to m ati c  Ai r Re l e as e .

6 . 3 . 3 . 1    U n l e s s  th e  r e q u i r e m e n ts  o f 6 . 3 . 3 . 2  a r e  m e t,  p u m p s  th at
ar e  au to m ati c al l y c o n tr o l l e d  s h a l l  b e  p r o vi d e d  wi th  a l i s te d
foat-operated  ai r  r e l e as e  val ve  h a vi n g a  n o m i n al  0 . 5 0  i n .
( 1 2 . 7  m m )  m i n i m u m  d i am e te r  d i s c h ar g e d  to  a tm o s p h e r e .

6 . 3 . 3 . 2    T h e  r e q u i r e m e n ts  o f 6 . 3 . 3 . 1  s h al l  n o t a p p l y to  o ve r ‐
h u n g  i m p e l l e r –typ e  p u m p s  wi th  to p  c e n te r l i n e  d i s c h ar g e  o r
th at ar e  ve r ti c a l l y m o u n te d  to  n atu r a l l y ve n t th e  a i r.

6 . 4  Fo un d ati o n  an d  S e tti n g.

6 . 4 . 1 *    O ve rh u n g  i m p e l l e r  an d  i m p e l l e r  b e twe e n  b e a r i n g s
d e s i g n  p u m p s  an d  d r i ve r  s h al l  b e  m o u n te d  o n  a c o m m o n
gr o u te d  b as e  p l ate .

6 . 4 . 2    P u m p s  o f th e  o ve rh u n g  i m p e l l e r  c l o s e  c o u p l e d  i n - l i n e
typ e  [see Figure A. 6. 1 . 1 (c)] s h a l l  b e  p e r m i tte d  to  b e  m o u n te d  o n

a b as e  atta c h e d  to  th e  p u m p  m o u n ti n g  b a s e  p l ate .

6 . 4 . 3    T h e  b as e  p l ate  s h a l l  b e  s e c u r e l y a ttac h e d  to  a s o l i d  fo u n ‐
d ati o n  i n  s u c h  a way th at p u m p  an d  d r i ve r  s h a ft al i g n m e n t i s

e n s u r e d .

6 . 4 . 4 *    T h e  fo u n d a ti o n  s h al l  b e  suffciently s u b s tan ti al  to  fo r m
a  p e r m an e n t an d  r i g i d  s u p p o r t fo r  th e  b a s e  p l a te .

6 . 4 . 5    T h e  b as e  p l ate ,  wi th  p u m p  an d  d r i ve r  m o u n te d  o n  i t,
s h a l l  b e  s e t l e ve l  o n  th e  fo u n d a ti o n .

6 . 5 *  C o n n e c ti o n  to  D ri ve r an d  Al i gn m e n t.

6 . 5 . 1  C o u p l i n g Typ e .

6 . 5 . 1 . 1    S e p a r ate l y c o u p l e d –typ e  p u m p s  wi th  e l e c tr i c  m o to r  o r
d i e s e l  e n gi n e  d r i ve r s  s h al l  b e  c o n n e c te d  b y a  fexible  c o u p l i n g
o r  fexible  c o n n e c ti n g  s h a ft.

6 . 5 . 1 . 2 *    F l e x i b l e  c o u p l i n g s  an d  fexible  c o n n e c ti n g  s h afts
s h a l l  b e  l i s te d  fo r  fre  p u m p  s e r vi c e  a n d  i n s tal l e d  i n  ac c o r d a n c e

wi th  th e  l i s ti n g.

6 . 5 . 2    P u m p s  a n d  d r i ve r s  o n  s e p a r ate l y c o u p l e d –typ e  p u m p s
s h a l l  b e  a l i gn e d  i n  ac c o r d a n c e  wi th  th e  c o u p l i n g  a n d  p u m p

m a n u fac tu r e r s '  specifcations  an d  th e  AN S I / H I  1 . 4 ,  Rotody‐
namic Centrifugal Pumps for Manuals Describing Installation,  Opera‐

tion and Maintenance.  (See A. 6. 5. )

C h ap te r 7    Ve r ti c al  S h aft Tu rb i n e –Typ e  P u m p s

7 . 1 *  G e n e ral .

7 . 1 . 1 *  Ap p l i c ati o n .    Wh e r e  th e  wate r  s u p p l y i s  l o c ate d  b e l o w
th e  d i s c h a r ge  fange  c e n te r l i n e  an d  th e  wate r  s u p p l y p r e s s u r e  i s
insuffcient to  d e l i ve r  th e  wa te r  to  th e  fre  p u m p ,  a ve r ti c al

s h a ft tu r b i n e –typ e  p u m p  s h al l  b e  u s e d .

7 . 1 . 2  Fac to r y an d  Fi e l d  P e r fo r m an c e .

7 . 1 . 2 . 1    P u m p s  s h a l l  fu r n i s h  n o t l e s s  th a n  1 5 0  p e r c e n t o f r a te d
c a p ac i ty at a to ta l  h e a d  o f n o t l e s s  th an  6 5  p e r c e n t o f th e  to tal
r a te d  h e ad .  (See Figure A. 6. 2. )

7 . 1 . 2 . 2    T h e  to tal  s h u to ff h e a d  s h al l  n o t e x c e e d  1 4 0  p e r c e n t o f
th e  to ta l  r a te d  h e ad  o n  ve r ti c al  tu r b i n e  p u m p s .  (See Figure

A. 6. 2. )

7 . 1 . 2 . 3    T h e  ve r ti c al  tu r b i n e –typ e  p u m p  s h a l l  b e  d e s i g n e d  to
o p e r ate  i n  a ve r ti c al  p o s i ti o n  wi th  al l  p a r ts  i n  c o r r e c t al i gn ‐

m e n t.

7 . 2  Wate r S up p l y.

7 . 2 . 1  S o u rc e .

7 . 2 . 1 . 1 *    T h e  wa te r  s u p p l y s h a l l  b e  a d e q u a te ,  d e p e n d ab l e ,  an d
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 .

7 . 2 . 1 . 2 *    T h e  a c c e p ta n c e  o f a we l l  as  a  wate r  s u p p l y s o u r c e
s h a l l  b e  d e p e n d e n t u p o n  s ati s fa c to r y d e ve l o p m e n t o f th e  we l l
a n d  e s ta b l i s h m e n t o f s a ti s fa c to r y aq u i fe r  c h ar a c te r i s ti c s .

7 . 2 . 2  P um p  S u b m e rge n c e .

7 . 2 . 2 . 1 *  We l l  I n s tal l ati o n s .

7 . 2 . 2 . 1 . 1    S u b m e r ge n c e  o f th e  p u m p  b o wl s  s h a l l  b e  p r o vi d e d
fo r  r e l i a b l e  o p e r ati o n  o f th e  fre  p u m p  u n i t.
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VE RT I C AL  S H AF T  T U RB I N E –T YP E  P U M P S 2 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 . 2 0 2 2  E d i t i o n

7 . 2 . 2 . 1 . 2    S u b m e r ge n c e  o f th e  s e c o n d  i m p e l l e r  fr o m  th e
b o tto m  o f th e  p u m p  b o wl  as s e m b l y s h a l l  b e  n o t l e s s  th an  1 0  ft
( 3 . 2  m )  b e l o w th e  p u m p i n g wa te r  l e ve l  a t 1 5 0  p e r c e n t o f r a te d
c a p ac i ty.  (See Figure A. 7. 2. 2. 1 . )

7 . 2 . 2 . 1 . 3 *    T h e  s u b m e r ge n c e  s h al l  b e  i n c r e as e d  b y 1  ft ( 0 . 3  m )
fo r  e ac h  1 0 0 0  ft ( 3 0 5  m )  o f e l e vati o n  ab o ve  s e a l e ve l .

7 . 2 . 2 . 2 *  We t P i t I n s tal l ati o n s .

7 . 2 . 2 . 2 . 1    To  p r o vi d e  s u b m e r g e n c e  fo r  p r i m i n g ,  th e  e l e va ti o n
o f th e  s e c o n d  i m p e l l e r  fr o m  th e  b o tto m  o f th e  p u m p  b o wl
as s e m b l y s h al l  b e  s u c h  th at i t i s  b e l o w th e  l o we s t p u m p i n g wa te r
l e ve l  i n  th e  o p e n  b o d y o f wa te r  s u p p l yi n g  th e  p i t.

7 . 2 . 2 . 2 . 2    F o r  p u m p s  wi th  r ate d  c ap ac i ti e s  o f 2 0 0 0  gp m
( 7 5 7 0  L / m i n )  o r  gr e a te r,  ad d i ti o n a l  s u b m e r g e n c e  i s  r e q u i r e d
to  p r e ve n t th e  fo r m ati o n  o f vo r ti c e s  a n d  to  p r o vi d e  r e q u i r e d
n e t p o s i ti ve  s u c ti o n  h e ad  ( N P S H )  i n  o r d e r  to  p r e ve n t e x c e s s i ve
c a vi ta ti o n .

7 . 2 . 2 . 2 . 3    T h e  r e q u i r e d  s u b m e r ge n c e  s h al l  b e  o b tai n e d  fr o m
th e  p u m p  m an u fac tu r e r.

7 . 2 . 2 . 2 . 4    T h e  d i s ta n c e  b e twe e n  th e  b o tto m  o f th e  s tr ai n e r  an d
th e  b o tto m  o f th e  we t p i t s h a l l  b e  at l e a s t o n e -h a l f o f th e  p u m p
b o wl  d i a m e te r  b u t n o t l e s s  th a n  1 2  i n .  ( 3 0 5  m m ) .

7 . 2 . 3  We l l  C o n s tr u c ti o n .

7 . 2 . 3 . 1    I t s h a l l  b e  th e  r e s p o n s i b i l i ty o f th e  g r o u n d wa te r  s u p p l y
c o n tr ac to r  to  p e r fo r m  th e  n e c e s s a r y g r o u n d wate r  i n ve s ti ga ti o n
to  e s ta b l i s h  th e  r e l i ab i l i ty o f th e  s u p p l y,  to  d e ve l o p  a  we l l  to
p r o d u c e  th e  r e q u i r e d  s u p p l y,  an d  to  p e r fo r m  al l  wo r k an d
i n s ta l l  a l l  e q u i p m e n t i n  a th o r o u gh  an d  wo r km an l i ke  m a n n e r.

7 . 2 . 3 . 2    To  s u p p o r t th e  r e q u i r e m e n ts  o f 7 . 2 . 3 . 1 ,  th e  we l l  s h a l l
b e  o f am p l e  d i am e te r  an d  suffciently p l u m b  to  r e c e i ve  th e
p u m p .

7 . 2 . 4  U n c o n s o l i d ate d  Fo r m ati o n s  ( S an d s  an d  G rave l s ) .

7 . 2 . 4 . 1    Al l  c a s i n g s  s h a l l  b e  o f s te e l  o f s u c h  d i a m e te r  a n d  i n ‐
s tal l e d  to  s u c h  d e p th s  a s  th e  fo r m ati o n  c o u l d  j u s ti fy an d  a s  b e s t
m e e t th e  c o n d i ti o n s .

7 . 2 . 4 . 2    B o th  i n n e r  an d  o u te r  c a s i n g s  s h a l l  h a ve  a  m i n i m u m
wal l  th i c kn e s s  o f 0 . 3 7 5  i n .  ( 9 . 5  m m ) .

7 . 2 . 4 . 3    I n n e r  c as i n g  d i am e te r  s h a l l  b e  n o t l e s s  th a n  2  i n .
( 5 1  m m )  l ar g e r  th a n  th e  p u m p  b o wl s .

7 . 2 . 4 . 4    T h e  o u te r  c a s i n g s h al l  e x te n d  d o wn  to  ap p r o x i m a te l y
th e  to p  o f th e  wa te r-b e ar i n g fo r m a ti o n .

7 . 2 . 4 . 5    T h e  i n n e r  c as i n g  o f l e s s e r  d i a m e te r  an d  th e  we l l  s c r e e n
s h a l l  e x te n d  as  fa r  i n to  th e  fo r m a ti o n  a s  th e  wate r- b e a r i n g  s tr a‐
tu m  c o u l d  j u s ti fy an d  a s  b e s t m e e ts  th e  c o n d i ti o n s .

7 . 2 . 4 . 6    T h e  we l l  s c r e e n  i s  a  vi tal  p a r t o f th e  c o n s tr u c ti o n ,  an d
c a r e fu l  atte n ti o n  s h al l  b e  gi ve n  to  i ts  s e l e c ti o n .

7 . 2 . 4 . 7    T h e  we l l  s c r e e n  s h al l  b e  th e  s am e  d i a m e te r  as  th e
i n n e r  c as i n g  an d  o f th e  p r o p e r  l e n gth  an d  p e r c e n t o p e n  ar e a
to  p r o vi d e  an  e n tr an c e  ve l o c i ty n o t e x c e e d i n g 0 . 1 5  ft/ s e c
( 4 6  m m / s e c ) .

7 . 2 . 4 . 8    T h e  s c r e e n  s h al l  b e  m a d e  o f a c o r r o s i o n - an d  a c i d -
r e s i s ta n t m ate r i a l ,  s u c h  a s  s tai n l e s s  s te e l  o r  M o n e l .

7 . 2 . 4 . 9    M o n e l  s h al l  b e  u s e d  wh e r e  i t i s  an ti c i p ate d  th a t th e
c h l o r i d e  c o n te n t o f th e  we l l  wa te r  wi l l  e x c e e d  1 0 0 0  p a r ts  p e r
m i l l i o n .

7 . 2 . 4 . 1 0    T h e  s c r e e n  s h a l l  h a ve  ad e q u ate  s tr e n gth  to  r e s i s t th e
e x te r n al  fo r c e s  th at wi l l  b e  a p p l i e d  a fte r  i t i s  i n s ta l l e d  an d  to

m i n i m i z e  th e  l i ke l i h o o d  o f d am ag e  d u r i n g th e  i n s ta l l ati o n .

7 . 2 . 4 . 1 1    T h e  b o tto m  o f th e  we l l  s c r e e n  s h al l  b e  s e al e d  p r o p ‐
e r l y wi th  a  p l a te  o f th e  s a m e  m a te r i al  a s  th e  s c r e e n .

7 . 2 . 4 . 1 2    T h e  s i d e s  o f th e  o u te r  c as i n g  s h a l l  b e  s e al e d  b y th e
i n tr o d u c ti o n  o f n e at c e m e n t p l a c e d  u n d e r  p r e s s u r e  fr o m  th e

b o tto m  to  th e  to p .

7 . 2 . 4 . 1 3    C e m e n t s h a l l  b e  a l l o we d  to  s e t fo r  a m i n i m u m  o f
4 8  h o u r s  b e fo r e  d r i l l i n g  o p e r ati o n s  ar e  c o n ti n u e d .

7 . 2 . 4 . 1 4    T h e  i m m e d i a te  ar e a s u r r o u n d i n g th e  we l l  s c r e e n  n o t
l e s s  th a n  6  i n .  ( 1 5 2  m m )  s h al l  b e  flled  wi th  c l e an  a n d  we l l -
r o u n d e d  g r ave l .

7 . 2 . 4 . 1 5    T h i s  gr a ve l  s h al l  b e  o f s u c h  s i z e  a n d  q u a l i ty as  wi l l
c r e a te  a g r ave l  flter  to  e n s u r e  s an d - fr e e  p r o d u c ti o n  a n d  a l o w

ve l o c i ty o f wate r  l e avi n g  th e  fo r m a ti o n  a n d  e n te r i n g  th e  we l l .

7 . 2 . 4 . 1 6  Tu b ul ar We l l s .

7 . 2 . 4 . 1 6 . 1    We l l s  fo r  fre  p u m p s  n o t e x c e e d i n g  4 5 0  gp m
( 1 7 0 3  L / m i n )  d e ve l o p e d  i n  u n c o n s o l i d a te d  fo r m a ti o n s  wi th o u t

an  artifcial  g r ave l  p ac k,  s u c h  a s  tu b u l a r  we l l s ,  s h al l  b e  ac c e p ta‐
b l e  s o u r c e s  o f wa te r  s u p p l y fo r  fre  p u m p s  n o t e x c e e d i n g

4 5 0  g p m  ( 1 7 0 3  L / m i n ) .

7 . 2 . 4 . 1 6 . 2    Tu b u l a r  we l l s  s h al l  c o m p l y wi th  al l  th e  r e q u i r e m e n ts
o f 7 . 2 . 3  an d  7 . 2 . 4 ,  e x c e p t c o m p l i an c e  wi th  7 . 2 . 4 . 1 1  th r o u gh

7 . 2 . 4 . 1 5  s h al l  n o t b e  r e q u i r e d .

7 . 2 . 5 *  C o n s o l i d ate d  Fo r m ati o n s .    Wh e r e  th e  d r i l l i n g p e n e ‐
tr a te s  u n c o n s o l i d ate d  fo r m ati o n s  ab o ve  th e  r o c k,  s u r fac e  c a s i n g
s h a l l  b e  i n s tal l e d ,  s e ate d  i n  s o l i d  r o c k,  an d  c e m e n te d  i n  p l ac e .

7 . 2 . 6  D e ve l o p i n g a We l l .

7 . 2 . 6 . 1    D e ve l o p i n g a n e w we l l  an d  c l e an i n g i t o f s an d  o r  r o c k
p ar ti c l e s  ( n o t to  e x c e e d  5  p p m )  s h a l l  b e  th e  r e s p o n s i b i l i ty o f
th e  g r o u n d wa te r  s u p p l y c o n tr a c to r.

7 . 2 . 6 . 2    S u c h  d e ve l o p m e n t s h a l l  b e  p e r fo r m e d  wi th  a  te s t
p u m p  a n d  n o t a  fre  p u m p .

7 . 2 . 6 . 3    F r e e d o m  fr o m  s a n d  s h al l  b e  d e te r m i n e d  wh e n  th e  te s t
p u m p  i s  o p e r a te d  at 1 5 0  p e r c e n t o f r a te d  c ap a c i ty o f th e  fre

p u m p  fo r  wh i c h  th e  we l l  i s  b e i n g  p r e p a r e d .

7 . 2 . 7 *  Te s t an d  I n s p e c ti o n  o f We l l .

7 . 2 . 7 . 1    A te s t to  d e te r m i n e  th e  wa te r  p r o d u c ti o n  o f th e  we l l
s h a l l  b e  m ad e .

7 . 2 . 7 . 2    An  a c c e p ta b l e  wa te r  m e a s u r i n g  d e vi c e  s u c h  as  a n
orifce,  a ve n tu r i  m e te r,  o r  a c al i b r ate d  p i to t tu b e  s h al l  b e  u s e d .

7 . 2 . 7 . 3    T h e  te s t s h al l  b e  wi tn e s s e d  b y a  r e p r e s e n tati ve  o f th e
c u s to m e r,  c o n tr ac to r,  an d  au th o r i ty h avi n g  j u r i s d i c ti o n ,  a s

r e q u i r e d .

7 . 2 . 7 . 4    T h e  te s t s h al l  b e  c o n ti n u o u s  fo r  a p e r i o d  o f at l e as t
8  h o u r s  a t 1 5 0  p e r c e n t o f th e  r ate d  c ap ac i ty o f th e  fre  p u m p
wi th  1 5 -m i n u te - i n te r va l  r e ad i n g s  o ve r  th e  p e r i o d  o f th e  te s t.
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 0 - 3 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 .

7 . 2 . 7 . 5    T h e  te s t s h a l l  b e  e va l u a te d  wi th  c o n s i d e r ati o n  g i ve n  to
th e  e ffe c t o f o th e r  we l l s  i n  th e  vi c i n i ty an d  a n y p o s s i b l e  s e as o n al
va r i ati o n  i n  th e  wate r  ta b l e  at th e  we l l  s i te .

7 . 2 . 7 . 6    Te s t d ata s h al l  d e s c r i b e  th e  s ta ti c  wate r  l e ve l  an d  th e
p u m p i n g  wate r  l e ve l  at 1 0 0  p e r c e n t a n d  1 5 0  p e r c e n t,  r e s p e c ‐
ti ve l y,  o f th e  r ate d  c ap ac i ty o f th e  fre  p u m p  fo r  wh i c h  th e  we l l
i s  b e i n g p r e p ar e d .

7 . 2 . 7 . 7    Al l  e x i s ti n g we l l s  wi th i n  a 1 0 0 0  ft ( 3 0 5  m )  r ad i u s  o f th e
fre  we l l  s h al l  b e  m o n i to r e d  th r o u gh o u t th e  te s t p e r i o d .

7 . 3  P um p .

7 . 3 . 1 *  Ve r ti c al  Tu rb i n e  P um p  H e ad  C o m p o n e n t.

7 . 3 . 1 . 1    T h e  p u m p  h e ad  s h al l  b e  e i th e r  th e  ab o ve g r o u n d  o r
b e l o wgr o u n d  d i s c h ar g e  typ e .

7 . 3 . 1 . 2    T h e  p u m p  h e ad  s h al l  b e  d e s i g n e d  to  s u p p o r t th e
d r i ve r,  p u m p ,  c o l u m n  as s e m b l y,  b o wl  as s e m b l y,  m a x i m u m  d o wn
th r u s t,  a n d  th e  o i l  tu b e  te n s i o n  n u t o r  p ac ki n g c o n ta i n e r.

7 . 3 . 2  C o l u m n .

7 . 3 . 2 . 1 *    T h e  p u m p  c o l u m n  s h a l l  b e  fu r n i s h e d  i n  s e c ti o n s  n o t
e x c e e d i n g a  n o m i n a l  l e n gth  o f 1 0  ft ( 3  m ) ,  s h a l l  b e  n o t l e s s
th a n  th e  we i g h t specifed  i n  Ta b l e  7 . 3 . 2 . 1 ( a)  an d  Tab l e
7 . 3 . 2 . 1 ( b ) ,  a n d  s h al l  b e  c o n n e c te d  b y th r e a d e d - s l e e ve  c o u p l i n g s
o r  fanges.

7 . 3 . 2 . 2    T h e  e n d s  o f e ac h  s e c ti o n  o f th r e ad e d  p i p e  s h al l  b e
fa c e d  p a r al l e l  a n d  m a c h i n e d  wi th  th r e a d s  to  p e r m i t th e  e n d s  to
b u tt s o  as  to  fo r m  a c c u r ate  a l i gn m e n t o f th e  p u m p  c o l u m n .

7 . 3 . 2 . 3    Al l  c o l u m n  fange  fac e s  s h al l  b e  p ar a l l e l  an d  m ac h i n e d
fo r  r ab b e t ft to  p e r m i t ac c u r ate  al i g n m e n t.

7 . 3 . 2 . 4    Wh e r e  th e  s tati c  wa te r  l e ve l  e x c e e d s  5 0  ft ( 1 5 . 3  m )
b e l o w gr o u n d ,  o i l -l u b r i c a te d -typ e  p u m p s  s h al l  b e  u s e d .  (See
Figure A. 7. 1 . 1 . )

Tab l e  7 . 3 . 2 . 1 ( a)  P u m p  C o l u m n  P i p e  We i gh ts  ( U . S .  C u s to m ar y)

N o m i n al
S i z e

( i n . )

O u ts i d e
D i am e te r ( O . D . )

( i n . )

We i gh t p e r U n i t L e n gth
( P l ai n  E n d s )

( l b / ft)

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

1 0 1 0 . 7 5 3 1 . 2 0
1 2 1 2 . 7 5 4 3 . 7 7
1 4 1 4 . 0 0 5 3 . 5 7

Tab l e  7 . 3 . 2 . 1 ( b )  P u m p  C o l u m n  P i p e  We i gh ts  ( M e tri c )

N o m i n al
S i z e

( m m )

O u ts i d e
D i am e te r ( O . D . )

( m m )

We i gh t p e r U n i t L e n gth
( P l ai n  E n d s )

( kg/ m )

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

7 . 3 . 2 . 5    Wh e r e  th e  p u m p  i s  o f th e  e n c l o s e d  l i n e s h aft o i l -
l u b r i c a te d  typ e ,  th e  s h aft-e n c l o s i n g tu b e  s h a l l  b e  fu r n i s h e d  i n

i n te r c h a n ge a b l e  s e c ti o n s  n o t o ve r  1 0  ft ( 3  m )  i n  l e n g th  o f
e x tr a-s tr o n g p i p e .

7 . 3 . 2 . 6    An  a u to m a ti c  s i g h t fe e d  o i l e r  s h al l  b e  p r o vi d e d  o n  a
s u i tab l e  m o u n ti n g  b r a c ke t wi th  c o n n e c ti o n  to  th e  s h aft tu b e  fo r
o i l -l u b r i c a te d  p u m p s .  (See Figure A. 7. 1 . 1 . )

7 . 3 . 2 . 7    T h e  p u m p  l i n e s h afti n g  s h a l l  b e  s i z e d  s o  c r i ti c a l  s p e e d
s h a l l  b e  2 5  p e r c e n t a b o ve  an d  b e l o w th e  o p e r a ti n g s p e e d  o f th e
p u m p .

7 . 3 . 2 . 8    O p e r a ti n g s p e e d  s h a l l  i n c l u d e  a l l  s p e e d s  fr o m  s h u to ff
to  th e  1 5 0  p e r c e n t p o i n t o f th e  p u m p ,  wh i c h  var y o n  e n g i n e

d r i ve s .

7 . 3 . 2 . 9    O p e r a ti n g s p e e d  fo r  var i ab l e  s p e e d  p r e s s u r e  l i m i ti n g
c o n tr o l  d r i ve  s ys te m s  s h al l  i n c l u d e  al l  s p e e d s  fr o m  r a te d  to

m i n i m u m  o p e r a ti n g s p e e d .

7 . 3 . 3  B o wl  As s e m b l y.

7 . 3 . 3 . 1    T h e  p u m p  b o wl  s h al l  b e  o f c l o s e -gr a i n e d  c as t i r o n ,
b r o n z e ,  o r  o th e r  s u i tab l e  m ate r i al  i n  ac c o r d an c e  wi th  th e
c h e m i c a l  an a l ys i s  o f th e  wa te r  an d  e x p e r i e n c e  i n  th e  a r e a.

7 . 3 . 3 . 2    I m p e l l e r s  s h al l  b e  o f th e  e n c l o s e d  typ e  an d  s h al l  b e  o f
b r o n z e  o r  o th e r  s u i tab l e  m a te r i al  i n  ac c o r d an c e  wi th  th e  c h e m ‐

i c al  a n al ys i s  o f th e  wate r  a n d  e x p e r i e n c e  i n  th e  ar e a.

7 . 3 . 4  S u c ti o n  S trai n e r.

7 . 3 . 4 . 1    A c as t o r  h e a vy fa b r i c ate d ,  c o r r o s i o n -r e s i s ta n t m e tal
c o n e  o r  b a s ke t-typ e  s tr a i n e r  s h al l  b e  a ttac h e d  to  th e  s u c ti o n

m a n i fo l d  o f th e  p u m p .

7 . 3 . 4 . 2    T h e  s u c ti o n  s tr a i n e r  s h al l  h ave  a  fr e e  ar e a  o f at l e as t
fo u r  ti m e s  th e  a r e a o f th e  s u c ti o n  c o n n e c ti o n s ,  a n d  th e  o p e n ‐
i n gs  s h al l  b e  s i z e d  to  r e s tr i c t th e  p as s ag e  o f a  0 . 5  i n .  ( 1 2 . 7  m m )

s p h e r e .

7 . 3 . 4 . 3    F o r  i n s tal l a ti o n s  i n  a we t p i t,  th i s  s u c ti o n  s tr a i n e r  s h a l l
b e  r e q u i r e d  i n  a d d i ti o n  to  th e  i n ta ke  s c r e e n .  (See Figure

A. 7. 2. 2. 2. )

7 . 3 . 5  Fi tti n gs .

7 . 3 . 5 . 1    T h e  fo l l o wi n g  fttings  s h al l  b e  r e q u i r e d  fo r  a ttac h m e n t
to  th e  p u m p :

( 1 ) Au to m ati c  ai r  r e l e as e  val ve  as  specifed  i n  7 . 3 . 5 . 2
( 2 ) Wate r  l e ve l  d e te c to r  as  specifed  i n  7 . 3 . 5 . 3
( 3 ) D i s c h ar g e  p r e s s u r e  ga u g e  as  specifed  i n  4 . 1 2 . 1
( 4 ) Re l i e f va l ve  a n d  d i s c h a r ge  c o n e  wh e r e  r e q u i r e d  b y 4 . 2 0 . 1
( 5 ) H o s e  va l ve  h e ad e r  an d  h o s e  val ve s  as  specifed  i n  4 . 2 2 . 3

o r  m e te r i n g d e vi c e s  as  specifed  i n  4 . 2 2 . 2

7 . 3 . 5 . 2  Au to m ati c  Ai r Re l e as e .

7 . 3 . 5 . 2 . 1    A n o m i n al  1 . 5  i n .  ( 3 8  m m )  p i p e  s i z e  o r  l ar g e r  au to ‐
m a ti c  a i r  r e l e as e  val ve  s h al l  b e  p r o vi d e d  to  ve n t ai r  fr o m  th e

c o l u m n  an d  th e  d i s c h ar g e  h e ad  u p o n  th e  s tar ti n g  o f th e  p u m p .

7 . 3 . 5 . 2 . 2    T h i s  va l ve  s h al l  al s o  ad m i t ai r  to  th e  c o l u m n  to  d i s s i ‐
p ate  th e  vac u u m  u p o n  s to p p i n g  o f th e  p u m p .

7 . 3 . 5 . 2 . 3    T h i s  val ve  s h a l l  b e  l o c ate d  a t th e  h i gh e s t p o i n t i n  th e
d i s c h ar g e  l i n e  b e twe e n  th e  fre  p u m p  a n d  th e  d i s c h ar g e  c h e c k

val ve .
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7 . 3 . 5 . 3 *  Wate r L e ve l  D e te c ti o n .    Wate r  l e ve l  d e te c ti o n  s h a l l  b e
r e q u i r e d  fo r  a l l  ve r ti c al  tu r b i n e  p u m p s  i n s tal l e d  i n  we l l s  to
m o n i to r  th e  s u c ti o n  p r e s s u r e  avai l a b l e  at th e  s h u to ff,
1 0 0  p e r c e n t fow,  a n d  1 5 0  p e r c e n t fow p o i n ts ,  to  d e te r m i n e  i f

th e  p u m p  i s  o p e r ati n g  wi th i n  i ts  d e s i g n  c o n d i ti o n s .

7 . 3 . 5 . 3 . 1    E ac h  we l l  i n s ta l l a ti o n  s h al l  b e  e q u i p p e d  wi th  a s u i ta‐
b l e  wate r  l e ve l  d e te c to r.

7 . 3 . 5 . 3 . 2    I f an  ai r  l i n e  i s  u s e d ,  i t s h al l  b e  b r as s ,  c o p p e r,  o r
s e r i e s  3 0 0  s ta i n l e s s  s te e l .

7 . 3 . 5 . 3 . 3    Ai r  l i n e s  s h a l l  b e  s tr a p p e d  to  c o l u m n  p i p e  at 1 0  ft
( 3  m )  i n te r val s .

7 . 4 *  I n s tal l ati o n .

7 . 4 . 1  P u m p  H o u s e .

7 . 4 . 1 . 1    T h e  p u m p  h o u s e  s h al l  b e  o f s u c h  d e s i g n  a s  wi l l  o ffe r
th e  l e a s t o b s tr u c ti o n  to  th e  c o n ve n i e n t h an d l i n g  an d  h o i s ti n g
o f ve r ti c a l  p u m p  p ar ts .

7 . 4 . 1 . 2    T h e  r e q u i r e m e n ts  o f S e c ti o n s  4 . 1 4  an d  1 1 . 3  s h al l  a l s o
ap p l y.

7 . 4 . 2  O u td o o r S e tti n g.

7 . 4 . 2 . 1    I f i n  s p e c i al  c a s e s  th e  au th o r i ty h a vi n g j u r i s d i c ti o n  d o e s
n o t r e q u i r e  a p u m p  r o o m  an d  th e  u n i t i s  i n s tal l e d  o u td o o r s ,
th e  d r i ve r  s h al l  b e  s c r e e n e d  o r  e n c l o s e d  a n d  p r o te c te d  a ga i n s t
ta m p e r i n g .

7 . 4 . 2 . 2    T h e  s c r e e n  o r  e n c l o s u r e  r e q u i r e d  i n  7 . 4 . 2 . 1  s h a l l  b e
e as i l y r e m o va b l e  an d  s h al l  h ave  p r o vi s i o n  fo r  am p l e  ve n ti l ati o n .

7 . 4 . 3  Fo u n d ati o n .

7 . 4 . 3 . 1    Certifed  d i m e n s i o n  p r i n ts  s h a l l  b e  o b tai n e d  fr o m  th e
m a n u fac tu r e r.

7 . 4 . 3 . 2    T h e  fo u n d ati o n  fo r  ve r ti c al  p u m p s  s h a l l  b e  b u i l t to
c a r r y th e  e n ti r e  we i g h t o f th e  p u m p  a n d  d r i ve r  p l u s  th e  we i g h t
o f th e  wa te r  c o n ta i n e d  i n  i t.

7 . 4 . 3 . 3    F o u n d ati o n  b o l ts  s h al l  b e  p r o vi d e d  to  frmly an c h o r
th e  p u m p  to  th e  fo u n d ati o n .

7 . 4 . 3 . 4    T h e  fo u n d ati o n  s h al l  b e  o f suffcient ar e a an d  s tr e n g th
th a t th e  l o ad  p e r  s q u ar e  i n c h  ( s q u ar e  m i l l i m e te r )  o n  c o n c r e te
d o e s  n o t e x c e e d  d e s i gn  s ta n d a r d s .

7 . 4 . 3 . 5    T h e  to p  o f th e  fo u n d ati o n  s h al l  b e  c a r e fu l l y l e ve l e d  to
p e r m i t th e  p u m p  to  h a n g fr e e l y o ve r  a we l l  p i t o n  a s h o r t-
c o u p l e d  p u m p .

7 . 4 . 3 . 6    O n  a we l l  p u m p ,  th e  p u m p  h e ad  s h a l l  b e  p o s i ti o n e d
p l u m b  o ve r  th e  we l l ,  wh i c h  i s  n o t n e c e s s a r i l y l e ve l .

7 . 4 . 3 . 7  S u m p  o r P i t.

7 . 4 . 3 . 7 . 1    Wh e r e  th e  p u m p  i s  m o u n te d  o ve r  a  s u m p  o r  p i t,  I -
b e a m s  s h al l  b e  p e r m i tte d  to  b e  u s e d .

7 . 4 . 3 . 7 . 2    Wh e r e  a r i g h t-a n gl e  g e ar  i s  u s e d ,  th e  d r i ve r  s h al l  b e
i n s ta l l e d  p a r al l e l  to  th e  b e a m s .

7 . 5  D ri ve r.

7 . 5 . 1  M e th o d  o f D ri ve .

7 . 5 . 1 . 1    T h e  d r i ve r  p r o vi d e d  s h al l  b e  s o  c o n s tr u c te d  th at th e
to tal  th r u s t o f th e  p u m p ,  wh i c h  i n c l u d e s  th e  we i g h t o f th e
s h a ft,  i m p e l l e r s ,  an d  h yd r au l i c  th r u s t,  c an  b e  c ar r i e d  o n  a

th r u s t b e a r i n g  o f am p l e  c ap ac i ty s o  th a t i t wi l l  h ave  a n  a ve r a ge
l i fe  r ati n g  o f 1 5 , 0 0 0  h o u r s .

7 . 5 . 1 . 2    Al l  d r i ve r s  s h a l l  b e  s o  c o n s tr u c te d  th at ax i al  ad j u s tm e n t
o f i m p e l l e r s  c a n  b e  m ad e  to  p e r m i t p r o p e r  i n s tal l ati o n  an d
o p e r ati o n  o f th e  e q u i p m e n t.

7 . 5 . 1 . 3    Ve r ti c a l  s h aft tu r b i n e  p u m p s  s h al l  b e  d r i ve n  b y a ve r ti ‐
c a l  h o l l o w s h aft e l e c tr i c  m o to r  o r  ve r ti c al  h o l l o w s h a ft r i g h t-

a n gl e  ge a r  d r i ve  wi th  d i e s e l  e n gi n e  o r  s te a m  tu r b i n e  e x c e p t a s
p e r m i tte d  i n  7 . 5 . 1 . 4 .

7 . 5 . 1 . 4    T h e  r e q u i r e m e n ts  o f 7 . 5 . 1 . 3  s h a l l  n o t ap p l y to  d i e s e l
e n gi n e s  an d  s te am  tu r b i n e s  d e s i g n e d  an d  l i s te d  fo r  ve r ti c al
i n s ta l l ati o n  wi th  ve r ti c al  s h aft tu r b i n e –typ e  p u m p s ,  wh i c h  s h a l l

b e  p e r m i tte d  to  e m p l o y s o l i d  s h afts  a n d  s h a l l  n o t r e q u i r e  a
r i g h t-a n g l e  g e ar  d r i ve  b u t s h a l l  r e q u i r e  a n o n r e ve r s e  m e c h a‐
n i s m .

7 . 5 . 1 . 5    M o to r s  s h a l l  b e  o f th e  ve r ti c al  h o l l o w-s h aft typ e  an d
c o m p l y wi th  9 . 5 . 1 . 9 .

7 . 5 . 1 . 6  M as s  E l as ti c  S ys te m .

7 . 5 . 1 . 6 . 1 *    F o r  ve r ti c a l  tu r b i n e  p u m p s  u s i n g  r i gh t-an g l e  ge a r
d r i ve s  d r i ve n  b y a d i e s e l  e n g i n e ,  a l i s te d  to r s i o n al  c o u p l i n g  s h al l
b e  u s e d  an d  m o u n te d  o n  th e  e n g i n e  s i d e  o f th e  d r i ve s h aft.

7 . 5 . 1 . 6 . 1 . 1    F o r  d r i ve  s ys te m s  th at i n c l u d e  a  d i e s e l  e n gi n e ,
to r s i o n al  c o u p l i n g ,  r i g h t-an g l e  g e a r  d r i ve ,  a n d  ve r ti c al  s h aft

p u m p ,  th e  p u m p  m an u fa c tu r e r  s h al l  p r o vi d e ,  at a m i n i m u m ,  a
3 -m a s s  to r s i o n a l  fr e q u e n c y c al c u l a ti o n ,  i n d i c a ti n g th at th e  frst
two  n a tu r al  fr e q u e n c i e s  o f th e  s ys te m  an d  th e  c r i ti c a l  s p e e d s

a s s o c i a te d  wi th  e n g i n e  fring  fr e q u e n c y ar e  fo u n d  to  b e  n o  l e s s
th a n  2 5  p e r c e n t ab o ve  o r  b e l o w wh e n  th e  p u m p  i s  o p e r a ti n g at
r ate d  s p e e d .

7 . 5 . 1 . 6 . 1 . 2 *    T h e  to r s i o n a l  fr e q u e n c y c al c u l a ti o n  specifed  i n
7 . 5 . 1 . 6 . 1 . 1  s h a l l  i n c l u d e  th e  m as s  e l as ti c  c h ar a c te r i s ti c s  fo r  a

we tte d  p u m p  wi th  th e  specifc  i m p e l l e r ( s )  tr i m ,  to r s i o n al
c o u p l i n g,  r i g h t-a n g l e  g e a r,  g e a r  r a ti o ,  fexible  c o n n e c ti n g s h a ft,
an d  th e  e n gi n e .

7 . 5 . 1 . 6 . 1 . 3 *    Wh e r e  th e  c al c u l a ti o n s  r e q u i r e d  i n  7 . 5 . 1 . 6 . 1 . 1
i n d i c ate  th at c r i ti c al  s p e e d s  ar e  fo u n d  to  fa l l  l e s s  th a n

2 5  p e r c e n t ab o ve  o r  b e l o w p u m p  r a te d  s p e e d ,  a fu r th e r
d e tai l e d  s e t o f fo r c e d  r e s p o n s e  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
fo r  th e  ve r ti c a l  an d  h o r i z o n tal  c o m p o n e n ts  i n d i c ati n g  th e r e  a r e

n o  d a m ag i n g  vi b r a to r y s tr e s s e s  o r  to r q u e s .

7 . 5 . 1 . 6 . 1 . 4 *    T h e  to r s i o n a l  a n al ys i s  specifed  i n  7 . 5 . 1 . 6 . 1 . 3  s h a l l
i n c l u d e  th e  m as s  e l as ti c  c h ar ac te r i s ti c s  r e q u i r e d  i n  7 . 5 . 1 . 6 . 1 . 2

p l u s  th e  fo l l o wi n g :

( 1 ) T h e  e x c i ta ti o n  c h ar a c te r i s ti c s  o f th e  specifc  e n g i n e  an d
r a ti n g

( 2 ) A fu l l y fexible  l u m p e d  p ar am e te r  m o d e l  h a vi n g m u l ti p l e
e l e m e n ts  al o n g  th e  l e n gth  o f th e  e n g i n e  c r an ks h aft,  th e

h o r i z o n tal  s h afti n g,  an d  ve r ti c al  s h afti n g to  al l  p u m p
s tag e s

( 3 ) T h e  e ffe c t o f e n gi n e  misfre

7 . 5 . 1 . 6 . 1 . 5    F o r  a s ys te m  defned  i n  7 . 5 . 1 . 6 . 1  th at u s e s  a var i a‐
b l e  s p e e d  d i e s e l  d r i ve r,  th e  o p e r a ti n g s p e e d  fo r  th e  a n al yti c al
s p e e d s  s h al l  b e  defned  as  n o t l e s s  th an  2 5  p e r c e n t a b o ve  th e

p u m p  r a te d  s p e e d  an d  n o t l e s s  th an  2 5  p e r c e n t b e l o w th e
l o we s t p o s s i b l e  s p e e d  o f th e  var i ab l e  s p e e d  d r i ve r.

7 . 5 . 1 . 6 . 1 . 6    T h e  to r s i o n a l  c o u p l i n g  r e q u i r e d  i n  7 . 5 . 1 . 6 . 1  s h a l l
b e  p e r m i tte d  to  b e  o m i tte d  wh e n  a c o m p l e te  m a s s  e l as ti c
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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 .

s ys te m  to r s i o n al  a n al ys i s  i s  p r o vi d e d  an d  a c c e p te 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  an d  i n d i c ate s  th at th e  s ys te m
m e e ts  th e  r e q u i r e m e n ts  o f 7 . 5 . 1 . 6 . 1 . 3  wi th o u t a  to r s i o n al
c o u p l i n g b e i n g  i n c l u d e d  i n  th e  s ys te m .

7 . 5 . 1 . 6 . 1 . 7    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 7 . 5 . 1 . 6 . 1 . 3 ,
r e s u l ts  s h a l l  i n c l u d e  e n gi n e  c r i ti c al  r e s p o n s e ,  c r a n ks h a ft s tr e s s ,
an d  c r an ks h aft d am p e r  h e at d i s s i p ati o n .

7 . 5 . 1 . 6 . 2    F o r  va r i a b l e  s p e e d  ve r ti c al  h o l l o w s h a ft e l e c tr i c
m o to r s ,  th e  p u m p  m a n u fac tu r e r  s h a l l  p r o vi d e  a  c o m p l e te  m as s
e l as ti c  s ys te m  to r s i o n al  a n al ys i s  to  e n s u r e  th e r e  a r e  n o  d am a g‐
i n g  s tr e s s e s  o r  c r i ti c a l  s p e e d s  l e s s  th an  2 5  p e r c e n t a b o ve  o r
b e l o w th e  o p e r a ti n g s p e e d  o f th e  p u m p  an d  d r i ve r.

7 . 5 . 1 . 6 . 3    F o r  va r i a b l e  s p e e d  ve r ti c al  h o l l o w s h a ft e l e c tr i c
m o to r s ,  th e  p u m p  m a n u fac tu r e r  s h a l l  p r o vi d e  a  c o m p l e te  m as s
e l as ti c  s ys te m  to r s i o n al  a n al ys i s  to  e n s u r e  th e r e  a r e  n o  d am a g‐
i n g  s tr e s s e s  o r  c r i ti c al  s p e e d s  wi th i n  2 5  p e r c e n t ab o ve  an d
b e l o w th e  o p e r a ti n g s p e e d  o f th e  p u m p  an d  d r i ve .

7 . 5 . 1 . 6 . 4    F o r  ve r ti c a l  tu r b i n e  p u m p s  u s i n g  a n gl e  ge a r  d r i ve s
d r i ve n  b y a d i e s e l  e n g i n e ,  a  to r s i o n a l  c o u p l i n g s h a l l  b e  u s e d
an d  m o u n te d  o n  th e  e n gi n e  s i d e  o f th e  d r i ve r  s h aft.

7 . 5 . 1 . 6 . 4 . 1    T h e  to r s i o n a l  c o u p l i n g  s h al l  b e  p e r m i tte d  to  b e
o m i tte d  wh e n  a  m a s s  e l as ti c  s ys te m  to r s i o n a l  a n al ys i s  i s  p r o vi ‐
d e d  a n d  ac c e p te 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 .

7 . 5 . 1 . 7  G e ar D ri ve s .

7 . 5 . 1 . 7 . 1    Ge a r  d r i ve s  a n d  fexible  c o n n e c ti n g  s h afts  s h a l l  b e
ac c e p tab 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 .

7 . 5 . 1 . 7 . 2    Ge a r  d r i ve s  s h a l l  b e  o f th e  ve r ti c al  h o l l o w-s h aft typ e ,
p e r m i tti n g ad j u s tm e n t o f th e  i m p e l l e r s  fo r  p r o p e r  i n s ta l l a ti o n
an d  o p e r a ti o n  o f th e  e q u i p m e n t.

7 . 5 . 1 . 7 . 3    T h e  ge a r  d r i ve  s h al l  b e  e q u i p p e d  wi th  a  n o n r e ve r s e
m e c h a n i s m .

7 . 5 . 1 . 7 . 4    Al l  g e ar  d r i ve s  s h al l  b e  l i s te d  an d  r a te d  b y th e  m an u ‐
fa c tu r e r  at a  l o ad  e q u al  to  th e  m a x i m u m  h o r s e p o we r  an d
th r u s t o f th e  p u m p  fo r  a m i n i m u m  o f 1 5 , 0 0 0  h o u r s  o f o p e r a‐
ti o n ,  a s  we l l  as  b e i n g  c ap ab l e  o f tr a n s fe r r i n g th e  m i n i m u m  an d
m a x i m u m  c o n d i ti o n s ,  a s  defned  b y th e  p u m p  m a n u fac tu r e r,
fo r  wh i c h  th e  g e ar  d r i ve  i s  i n te n d e d .

7 . 5 . 1 . 7 . 5    Wa te r-c o o l e d  g e ar  d r i ve s  s h a l l  b e  e q u i p p e d  wi th  a
vi s u al  m e a n s  to  d e te r m i n e  wh e th e r  wate r  c i r c u l a ti o n  i s  o c c u r ‐
r i n g .

7 . 5 . 1 . 8  Fl e x i b l e  C o n n e c ti n g S h afts .

7 . 5 . 1 . 8 . 1    U n l e s s  th e  r e q u i r e m e n ts  o f 7 . 5 . 1 . 4  a r e  m e t,  e n gi n e s
s h a l l  b e  c o n n e c te d  to  ve r ti c a l  s h aft p u m p s  b y m e an s  o f a r i g h t-
an g l e  ge a r  d r i ve  wi th  a  l i s te d  fexible  c o n n e c ti n g s h aft,  wh i c h

wi l l  p r e ve n t u n d u e  s tr a i n  o n  b o th  th e  e n gi n e  an d  th e  g e ar
d r i ve .

7 . 5 . 1 . 8 . 2    T h e  fexible  c o n n e c ti n g  s h a ft s h a l l  b e  l i s te d  fo r  th i s
d i e s e l  fre  p u m p  s e r vi c e .

7 . 5 . 1 . 8 . 3    T h e  o p e r ati n g  an g l e  fo r  th e  fexible  c o n n e c ti n g s h aft
s h a l l  n o t e x c e e d  th e  l i m i ts  specifed  b y th e  m a n u fac tu r e r  fo r
th e  s p e e d  an d  h o r s e p o we r  tr an s m i tte d  u n d e r  an y s tati c  o r
o p e r ati n g  c o n d i ti o n s .

7 . 5 . 1 . 8 . 4    T h e  r e q u i r e m e n ts  o f 7 . 5 . 1 . 8 . 1  s h al l  n o t a p p l y to
d i e s e l  e n g i n e s  an d  s te am  tu r b i n e s  d e s i g n e d  an d  l i s te d  fo r  ve r ti ‐
c a l  i n s tal l a ti o n  wi th  ve r ti c al  s h a ft tu r b i n e –typ e  p u m p s ,  wh i c h

s h a l l  b e  p e r m i tte d  to  e m p l o y s o l i d  s h a fts ,  s h al l  n o t r e q u i r e  a
r i gh t-a n gl e  d r i ve ,  b u t s h al l  r e q u i r e  a  n o n -r e ve r s e  r atc h e t.

7 . 5 . 2  C o n tro l s .    T h e  c o n tr o l l e r s  fo r  th e  m o to r,  d i e s e l  e n gi n e ,
o r  s te am  tu r b i n e  s h a l l  c o m p l y wi th  specifcations  fo r  e i th e r

e l e c tr i c - d r i ve  c o n tr o l l e r s  i n  C h ap te r  1 0  o r  e n g i n e  d r i ve  c o n tr o l ‐
l e r s  i n  C h a p te r  1 2 .

7 . 5 . 3  Vari ab l e  S p e e d  Ve r ti c al  Turb i n e  P u m p s .

7 . 5 . 3 . 1    T h e  p u m p  s u p p l i e r  s h a l l  i n fo r m  th e  c o n tr o l l e r  m a n u ‐
fa c tu r e r  o f a n y a n d  al l  c r i ti c al  r e s o n a n t s p e e d s  wi th i n  th e  o p e r ‐
ati n g  s p e e d  r an g e  o f th e  p u m p ,  wh i c h  i s  fr o m  z e r o  u p  to  fu l l

s p e e d .

7 . 5 . 3 . 2    Wh e n  wate r- l u b r i c a te d  p u m p s  wi th  l i n e s h aft b e a r i n g s
a r e  i n s tal l e d ,  th e  p u m p  m a n u fac tu r e r  s h al l  i n fo r m  th e  c o n tr o l ‐

l e r  m a n u fac tu r e r  o f th e  m a x i m u m  a l l o we d  ti m e  fo r wa te r  to
r e ac h  th e  to p  b e ar i n g  u n d e r  th e  c o n d i ti o n  o f th e  l o we s t an ti c i ‐

p ate d  wa te r  l e ve l  o f th e  we l l  o r  r e s e r vo i r.

7 . 6  O p e rati o n  an d  M ai n te n an c e .

7 . 6 . 1  O p e rati o n .

7 . 6 . 1 . 1 *    B e fo r e  th e  u n i t i s  s tar te d  fo r  th e  frst ti m e  a fte r  i n s tal ‐
l ati o n ,  al l  feld-installed  e l e c tr i c a l  c o n n e c ti o n s  a n d  d i s c h a r ge

p i p i n g  fr o m  th e  p u m p  s h al l  b e  c h e c ke d .

7 . 6 . 1 . 2    Wi th  th e  to p  d r i ve  c o u p l i n g  r e m o ve d ,  th e  d r i ve  s h aft
s h a l l  b e  c e n te r e d  i n  th e  to p  d r i ve  c o u p l i n g fo r  p r o p e r  al i gn ‐
m e n t an d  th e  m o to r  s h al l  b e  o p e r ate d  m o m e n ta r i l y to  e n s u r e

th at i t r o tate s  i n  th e  p r o p e r  d i r e c ti o n .

7 . 6 . 1 . 3    Wi th  th e  to p  d r i ve  c o u p l i n g r e i n s tal l e d ,  th e  i m p e l l e r s
s h a l l  b e  s e t fo r  p r o p e r  c l e ar an c e  a c c o r d i n g  to  th e  m an u fac tu r ‐

e r ' s  i n s tr u c ti o n s .

7 . 6 . 1 . 4 *    Wi th  th e  p r e c a u ti o n s  o f 7 . 6 . 1 . 1  th r o u gh  7 . 6 . 1 . 3  take n ,
th e  p u m p  s h al l  b e  s tar te d  an d  a l l o we d  to  r u n .

7 . 6 . 1 . 5    T h e  o p e r ati o n  s h al l  b e  o b s e r ve d  fo r  vi b r a ti o n  wh i l e
r u n n i n g ,  wi th  vi b r ati o n  l i m i ts  ac c o r d i n g  to  th e  AN S I / H I  1 . 4 ,
Rotodynamic Centrifugal Pumps for Manuals Describing Installation,

Operation and Maintenance.

7 . 6 . 1 . 6    T h e  d r i ve r  s h al l  b e  o b s e r ve d  fo r  p r o p e r  o p e r ati o n .

7 . 6 . 2  M ai n te n an c e .

7 . 6 . 2 . 1    T h e  m an u fa c tu r e r ' s  i n s tr u c ti o n s  s h a l l  b e  c ar e fu l l y
fo l l o we d  i n  m a ki n g r e p a i r s  a n d  d i s m a n tl i n g  an d  r e a s s e m b l i n g

p u m p s .

7 . 6 . 2 . 2    Wh e n  s p ar e  o r  r e p l ac e m e n t p a r ts  ar e  o r d e r e d  fo r  th e
p u m p ,  th e  p u m p  s e r i al  n u m b e r  s tam p e d  o n  th e  n am e p l ate
fa s te n e d  to  th e  p u m p  h e a d  s h al l  b e  i n c l u d e d  i n  o r d e r  to  m ake

s u r e  th e  p r o p e r  p ar ts  a r e  p r o vi d e d .

7 . 6 . 2 . 3    Wh e n  s p a r e  o r  r e p l ac e m e n t p ar ts  a r e  o r d e r e d  fo r  th e
g e ar b o x ,  th e  g e ar b o x  s e r i al  n u m b e r  s ta m p e d  o n  th e  n a m e p l a te

fa s te n e d  to  th e  ge a r  c a s e  s h al l  b e  i n c l u d e d  i n  o r d e r  to  m ake
s u r e  th e  p r o p e r  p ar ts  a r e  p r o vi d e d .

7 . 6 . 2 . 4    Am p l e  h e ad  r o o m  an d  ac c e s s  fo r  r e m o val  o f th e  p u m p
s h a l l  b e  m ai n ta i n e d .
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P O S I T I VE  D I S P L AC E M E N T  P U M P S 2 0 - 3 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 . 2 0 2 2  E d i t i o n

C h ap te r 8    P o s i ti ve  D i s p l ac e m e n t P u m p s

8 . 1 *  G e n e ral .

8 . 1 . 1  Ap p l i c ati o n .    T h i s  c h ap te r  s h al l  ap p l y to  p o s i ti ve
d i s p l ac e m e n t p u m p s  as  defned  i n  3 . 3 . 5 1 . 1 4 .

N 8 . 1 . 1 . 1    T h e  p r o vi s i o n s  o f al l  o th e r  c h a p te r s  o f th i s  s tan d ar d
s h a l l  a p p l y u n l e s s  specifcally a d d r e s s e d  b y th i s  c h ap te r.

N 8 . 1 . 1 . 2    P o s i ti ve  d i s p l ac e m e n t p u m p s  s h a l l  b e  p e r m i tte d  to
p u m p  l i q u i d s  fo r  fre  p r o te c ti o n  ap p l i c ati o n s .

N 8 . 1 . 1 . 3    T h e  s e l e c te d  p u m p  s h al l  b e  a p p r o p r i ate  fo r  th e  vi s c o s ‐
i ty o f th e  l i q u i d .

8 . 1 . 2 *  S u i tab i l i ty.

8 . 1 . 2 . 1    T h e  p o s i ti ve -d i s p l a c e m e n t-typ e  p u m p  s h al l  b e  l i s te d  fo r
th e  i n te n d e d  ap p l i c a ti o n .

8 . 1 . 2 . 2 *    T h e  l i s ti n g  s h a l l  ve r i fy th e  c h a r ac te r i s ti c  p e r fo r m a n c e
c u r ve s  fo r  a gi ve n  p u m p  m o d e l .

•
8 . 1 . 3  P u m p  S e al s .

8 . 1 . 3 . 1    T h e  s e a l  typ e  a c c e p ta b l e  fo r  p o s i ti ve  d i s p l ac e m e n t
p u m p s  s h al l  b e  e i th e r  m e c h an i c al  o r  l i p  s e al .

8 . 1 . 3 . 2    P ac ki n g s h al l  n o t b e  u s e d .

8 . 1 . 4 *  P u m p  M ate ri al s .    M ate r i a l s  u s e d  i n  p u m p  c o n s tr u c ti o n
s h a l l  b e  s e l e c te d  b as e d  o n  th e  c o r r o s i o n  p o te n ti al  o f th e  e n vi ‐
ro n m e n t,  fuids  u s e d ,  an d  o p e r ati o n al  c o n d i ti o n s .  (See 3. 3. 1 3 for
defnition of corrosion-resistant materials. )

8 . 1 . 5  D u m p  Val ve .

8 . 1 . 5 . 1    A d u m p  val ve  s h a l l  b e  p r o vi d e d  o n  al l  c l o s e d -h e ad
s ys te m s  to  a l l o w th e  p o s i ti ve  d i s p l a c e m e n t p u m p  to  b l e e d  o ff
e x c e s s  p r e s s u r e  an d  ac h i e ve  o p e r ati n g  s p e e d  b e fo r e  s u b j e c ti n g
th e  d r i ve r  to  fu l l  l o a d .

8 . 1 . 5 . 2    T h e  d u m p  va l ve  s h al l  o p e r ate  o n l y fo r  th e  d u r a ti o n
n e c e s s ar y fo r  th e  p o s i ti ve  d i s p l ac e m e n t p u m p  to  ac h i e ve  o p e r ‐
ati n g s p e e d .

8 . 1 . 5 . 3  D u m p  Val ve  C o n tro l .

8 . 1 . 5 . 3 . 1  Au to m ati c  O p e rati o n .    Wh e r e  an  e l e c tr i c al l y o p e r ‐
ate d  d u m p  val ve  i s  u s e d ,  i t s h a l l  b e  c o n tr o l l e d  b y th e  p o s i ti ve
d i s p l ac e m e n t p u m p  c o n tr o l l e r.

8 . 1 . 5 . 3 . 2  M an u al  O p e rati o n .    M e an s  s h al l  b e  p r o vi d e d  at th e
c o n tr o l l e r  to  e n s u r e  d u m p  val ve  o p e r a ti o n  d u r i n g  m an u a l  s ta r t.

8 . 1 . 5 . 4    D u m p  va l ve s  s h al l  b e  l i s te d .

8 . 1 . 5 . 5    D u m p  val ve  d i s c h ar g e  s h al l  b e  p e r m i tte d  to  b e  p i p e d
to  th e  l i q u i d  s u p p l y ta n k,  p u m p  s u c ti o n ,  d r a i n ,  o r  l i q u i d  s u p p l y.

8 . 2  Fo am  C o n c e n trate  an d  Ad d i ti ve  P u m p s .

8 . 2 . 1  Ad d i ti ve  P u m p s .    Ad d i ti ve  p u m p s  s h al l  m e e t th e  r e q u i r e ‐
m e n ts  fo r  fo am  c o n c e n tr ate  p u m p s .

8 . 2 . 2 *  N e t P o s i ti ve  S u c ti o n  H e ad .    N e t p o s i ti ve  s u c ti o n  h e ad
( N P S H )  s h a l l  e x c e e d  th e  p u m p  m an u fa c tu r e r ' s  r e q u i r e d  N P S H
p l u s  5  ft ( 1 . 5 2  m )  o f l i q u i d .

8 . 2 . 3  S e al  M ate ri al s .    S e a l  m ate r i a l s  s h a l l  b e  c o m p ati b l e  wi th
th e  fo a m  c o n c e n tr a te  o r  ad d i ti ve .

8 . 2 . 4 *  D r y Ru n .    F o a m  c o n c e n tr ate  p u m p s  s h a l l  b e  c ap a b l e  o f
d r y r u n n i n g fo r  1 0  m i n u te s  wi th o u t d a m ag e .

8 . 2 . 5 *  M i n i m u m  Fl o w Rate s .    P u m p s  s h al l  h a ve  fo a m  c o n c e n ‐
tr a te  fow r a te s  to  m e e t th e  m ax i m u m  fo a m  fow d e m an d  fo r
th e i r  i n te n d e d  s e r vi c e .

8 . 2 . 6 *  D i s c h arge  P re s s u re .    T h e  d i s c h ar g e  p r e s s u r e  o f th e
p u m p  s h al l  e x c e e d  th e  m ax i m u m  wate r  p r e s s u r e  u n d e r  an y

o p e r ati n g  c o n d i ti o n  a t th e  p o i n t o f fo a m  c o n c e n tr a te  i n j e c ti o n .

8 . 3  Wate r M i s t S ys te m  P u m p s .

8 . 3 . 1 *    P o s i ti ve  d i s p l ac e m e n t p u m p s  fo r  wate r  s h al l  h ave
a d e q u a te  c a p a c i ti e s  to  m e e t th e  m ax i m u m  s ys te m  d e m a n d  fo r

th e i r  i n te n d e d  s e r vi c e .

8 . 3 . 2    N P S H  s h al l  e x c e e d  th e  p u m p  m an u fac tu r e r ' s  r e q u i r e d
N P S H  p l u s  5  ft ( 1 . 5 2  m )  o f l i q u i d .

8 . 3 . 3    T h e  i n l e t p r e s s u r e  to  th e  p u m p  s h a l l  n o t e x c e e d  th e
p u m p  m a n u fac tu r e r ' s  r e c o m m e n d e d  m ax i m u m  i n l e t p r e s s u r e .

8 . 3 . 4    Wh e n  th e  p u m p  o u tp u t h a s  th e  p o te n ti al  to  e x c e e d  th e
s ys te m  fow r e q u i r e m e n ts ,  a m e an s  to  r e l i e ve  th e  e x c e s s  fow
s u c h  a s  a n  u n l o a d e r  va l ve  o r  orifce  s h al l  b e  p r o vi d e d .

8 . 3 . 5    Wh e r e  th e  p u m p  i s  e q u i p p e d  wi th  an  u n l o ad e r  va l ve ,  i t
s h a l l  b e  i n  a d d i ti o n  to  th e  s afe ty r e l i e f val ve  as  o u tl i n e d  i n  8 . 5 . 2 .

8 . 4  Wate r M i s t P o s i ti ve  D i s p l ac e m e n t P um p i n g U n i ts .

8 . 4 . 1    Wa te r  m i s t p o s i ti ve  d i s p l a c e m e n t p u m p i n g  u n i ts  s h al l  b e
d e d i c ate d  to  an d  l i s te d  as  a u n i t fo r  fre  p r o te c ti o n  s e r vi c e .

8 . 4 . 2    E x c e p t as  p r o vi d e d  i n  8 . 4 . 3  th r o u gh  8 . 4 . 1 1 ,  a l l  th 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  ap p l y.

8 . 4 . 3    Wa te r  m i s t p o s i ti ve  d i s p l ac e m e n t p u m p i n g  u n i ts  s h a l l
i n c l u d e  p u m p s ,  d r i ve r ( s ) ,  an d  c o n tr o l l e r  as  a c o m p l e te  o p e r a t‐

i n g u n i t.

Δ 8 . 4 . 4  P e r fo r m an c e .

N 8 . 4 . 4 . 1    T h e  p u m p  c o n tr o l l e r  s h a l l  m a n ag e  th e  p e r fo r m a n c e
o f a l l  p u m p s  s o  th a t wi th i n  2 0  s e c o n d s  afte r  an y d e m an d  to

s tar t,  p u m p s  s h al l  s u p p l y an d  m ai n ta i n  a  s tab l e  d i s c h ar g e  p r e s ‐
s u r e  ( ± 1 0  p e r c e n t)  th r o u g h o u t th e  e n ti r e  r a n ge  o f o p e r ati o n .

N 8 . 4 . 4 . 2    T h e  d i s c h ar g e  p r e s s u r e  s h al l  r e s tab i l i z e  wi th i n
2 0  s e c o n d s  wh e n e ve r  th e  fow c o n d i ti o n  c h a n ge s .

8 . 4 . 5    Re d u n d a n c y s h al l  b e  b u i l t i n to  th e  u n i ts  s u c h  th at fa i l u r e
o f a  l i n e  p r e s s u r e  s e n s o r  o r  p r i m ar y c o n tr o l  b o ar d  wi l l  n o t

p r e ve n t th e  s ys te m  fr o m  wo r ki n g  at i ts  fu l l  c ap a c i ty wi th
e m e r g e n c y-r u n  m e c h a n i c al  c o n tr o l  i n  ac c o r d an c e  wi th  1 0 . 5 . 3 . 2 .

8 . 4 . 6    Wh e r e  p r o vi d e d  wi th  a va r i a b l e  s p e e d  c o n tr o l ,  o n e  o f th e
fo l l o wi n g  s h a l l  a p p l y:

( 1 ) F ai l u r e  o f th e  va r i a b l e  s p e e d  c o n tr o l  fe atu r e  s h al l  c au s e
th e  c o n tr o l l e r  to  b yp as s  an d  i s o l ate  th e  var i ab l e  s p e e d

c o n tr o l  s ys te m .
( 2 ) T h e r e  s h al l  b e  a r e d u n d an t m o to r  an d  p u m p  to  c o m p e n ‐

s a te  fo r  th e  l o s t var i ab l e  s p e e d  d r i ve n  p u m p  c a p ac i ty.

8 . 4 . 7    T h e  u n i t c o n tr o l l e r  s h a l l  b e  ar r a n ge d  s o  as  to  c o m p l y
wi th  al l  o f th e  fo l l o wi n g:

( 1 ) E a c h  m o to r  c a n  b e  m a n u al l y o p e r ate d  i n d i vi d u a l l y wi th ‐
o u t o p e n i n g th e  e n c l o s u r e  d o o r.

( 2 ) A c i r c u i t b r e ake r  i s  i n c o r p o r ate d  fo r  e ac h  m o to r  i n
a c c o r d an c e  wi th  1 0 . 4 . 3  a n d  1 0 . 4 . 4 .
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 0 - 3 6

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 ) T h e  c o n tr o l l e r  fo r  e ac h  c i r c u i t b r e ake r  o p e r ato r  i s
m a r ke d  to  i n d i c ate  th e  m o to r  i t p r o te c ts .

N 8 . 4 . 7 . 1    Wh e r e  a s i n g l e  i s o l ati n g  s wi tc h  i s  p r o vi d e d  fo r  al l  th e
u n i t c o n tr o l l e r s ,  th e  r e q u i r e m e n ts  i n  1 0 . 4 . 2  d o  n o t ap p l y.

8 . 4 . 8    T h e  r e q u i r e m e n t i n  1 0 . 3 . 4 . 3  s h a l l  ap p l y to  e ac h  i n d i vi d ‐
u al  m o to r  a n d  th e  e n ti r e  u n i t.

N 8 . 4 . 9    Wa te r  m i s t p o s i ti ve  d i s p l ac e m e n t p u m p i n g  u n i ts  s h a l l
ac h i e ve  th e  s ys te m  d e s i g n  d i s c h a r ge  p r e s s u r e  wi th i n  th e  ti m e
specifed  i n  th e  l i s ti n g b u t n o t g r e ate r  th an  6 0  s e c o n d s  afte r  th e
s tar t o f fow fr o m  th e  s m a l l e s t n o z z l e .

N 8 . 4 . 1 0    A p e r m an e n tl y m a r ke d  we ath e r p r o o f m e tal  o r  r i g i d
p l a s ti c  s i g n  s h al l  b e  affxed  to  th e  s ys te m  th a t i n d i c ate s  th e
re q u i r e d  ti m e  to  ac h i e ve  s ys te m  d e s i gn  p r e s s u r e  as  i n d i c ate d  i n
8 . 4 . 9 .

N 8 . 4 . 1 1    T h e  p h a s e  r e ve r s al  r e q u i r e m e n ts  i n  1 0 . 4 . 6 . 2 . 1 ,
1 0 . 4 . 6 . 2 . 2 ,  a n d  1 0 . 4 . 7 . 2 . 3  s h al l  n o t b e  a p p l i c a b l e  to  p o s i ti ve
d i s p l ac e m e n t p u m p s  th a t a r e  ab l e  to  d e l i ve r  th e  r e q u i r e d  fow

an d  p r e s s u r e  r e g ar d l e s s  o f d i r e c ti o n  o f r o tati o n .

8 . 5  Fi tti n gs .

8 . 5 . 1  G au ge s .    A c o m p o u n d  s u c ti o n  ga u g e  a n d  a d i s c h ar g e
p r e s s u r e  ga u g e  s h a l l  b e  fu r n i s h e d .

8 . 5 . 2 *  G e n e ral  I n fo r m ati o n  fo r Re l i e f Val ve s .

8 . 5 . 2 . 1    Al l  p u m p s  s h al l  b e  e q u i p p e d  wi th  a l i s te d  s afe ty r e l i e f
va l ve  c ap a b l e  o f r e l i e vi n g  1 0 0  p e r c e n t o f th e  r ate d  p u m p
c a p ac i ty at a  p r e s s u r e  n o t e x c e e d i n g  1 2 5  p e r c e n t o f th e  r e l i e f
va l ve  s e t p r e s s u r e .

8 . 5 . 2 . 2    T h e  p r e s s u r e  r e l i e f val ve  s h al l  b e  s e t s u c h  th a t th e  p r e s ‐
s u r e  r e q u i r e d  to  d i s c h ar g e  th e  r ate d  p u m p  c a p a c i ty i s  at o r
b e l o w th e  l o we s t r ate d  p r e s s u r e  o f a n y c o m p o n e n t.

8 . 5 . 2 . 3    T h e  r e l i e f va l ve  s h al l  b e  i n s tal l e d  o n  th e  p u m p
d i s c h ar g e  to  p r e ve n t d am ag e  to  th e  fre  p r o te c ti o n  s ys te m .

8 . 5 . 3 *  Re l i e f Val ve s  fo r Fo am  C o n c e n trate  P u m p s .

8 . 5 . 3 . 1    F o r  fo am  c o n c e n tr ate  p u m p s ,  s afe ty r e l i e f val ve s  s h a l l
b e  p i p e d  i n  o n e  o f th e  fo l l o wi n g wa ys :

( 1 ) C o n n e c ti o n  o f th e  d i s c h a r ge  fr o m  th e  s a fe ty r e l i e f val ve  to
th e  fo a m  c o n c e n tr a te  tan k( s )

( 2 ) Wh e r e  th e r e  i s  a  ta n k r e tu r n  l i n e ,  c o n n e c ti o n  o f th e
d i s c h ar g e  fr o m  th e  s a fe ty r e l i e f val ve  to  th i s  l i n e  l e ad i n g
b a c k to  th e  tan k p r o vi d e d  th e r e  i s  n o  va l ve  o f an y ki n d

b e twe e n  th e  r e l i e f val ve  a n d  th e  fo am  c o n c e n tr ate  tan k( s )
( 3 ) C o n n e c ti o n  o f th e  d i s c h ar g e  fr o m  th e  s afe ty r e l i e f val ve  to

th e  p u m p  s u c ti o n  p i p i n g  i f a m e an s  to  p r e ve n t o ve rh e a t‐
i n g i s  p r o vi d e d

8 . 5 . 3 . 2    T h e r e  s h a l l  b e  n o  val ve  b e twe e n  th e  o u tl e t o f th e  s a fe ty
re l i e f va l ve  a n d  i ts  c o n n e c ti o n  to  th e  s ys te m .

8 . 5 . 4 *  Re l i e f Val ve s  fo r Wate r M i s t P u m p s .

8 . 5 . 4 . 1    E x c e p t as  p r o vi d e d  i n  8 . 5 . 4 . 2 ,  s a fe ty r e l i e f val ve s  o n
p o s i ti ve  d i s p l ac e m e n t wa te r  m i s t p u m p s  s h a l l  d i s c h ar g e  to  a
d r ai n  o r  to  a  wate r  s u p p l y a t atm o s p h e r i c  p r e s s u r e .

8 . 5 . 4 . 2    A s a fe ty r e l i e f va l ve  s h a l l  b e  p e r m i tte d  to  d i s c h a r ge
i n to  th e  p u m p  s u c ti o n  wh e r e  c o n d i ti o n s  m e e t b o th  o f th e
fo l l o wi n g :

( 1 ) A m e an s  i s  p r o vi d e d  to  p r e ve n t o ve rh e ati n g .

( 2 ) T h e  s afe ty r e l i e f val ve  a n d  p u m p  d r i ve r  ar e  s i z e d  to
ac c o m m o d a te  th e  b a c k p r e s s u r e  i n  th e  p u m p  s u c ti o n .

8 . 5 . 5 *  S u c ti o n  S trai n e r.

8 . 5 . 5 . 1    P u m p s  s h al l  b e  e q u i p p e d  wi th  a r e m o vab l e  an d
c l e an a b l e  s u c ti o n  s tr ai n e r  i n s ta l l e d  a t l e as t 1 0  p i p e  d i am e te r s
fr o m  th e  p u m p  s u c ti o n  i n l e t.

8 . 5 . 5 . 2    S u c ti o n  s tr a i n e r  p r e s s u r e  d r o p  s h al l  b e  c a l c u l ate d  to
e n s u r e  th a t suffcient N P S H  i s  avai l ab l e  to  th e  p u m p .

8 . 5 . 5 . 3    T h e  n e t o p e n  ar e a o f th e  s tr ai n e r  s h al l  b e  a t l e a s t fo u r
ti m e s  th e  a r e a o f th e  s u c ti o n  p i p i n g.

8 . 5 . 5 . 4    S tr a i n e r  m e s h  s i z e  s h al l  b e  b a s e d  o n  th e  l i q u i d  vi s c o s i ty
o f th e  c o n c e n tr a te  an d  i n  a c c o r d an c e  wi th  th e  p u m p  m an u fa c ‐

tu r e r ’ s  r e c o m m e n d a ti o n .

8 . 5 . 6  Wate r S u p p l y P ro te c ti o n .    D e s i g n  o f th e  s ys te m  s h a l l
i n c l u d e  p r o te c ti o n  o f p o ta b l e  wate r  s u p p l i e s  an d  p r e ve n ti o n  o f

c r o s s  c o n n e c ti o n  o r  c o n ta m i n ati o n .

8 . 5 . 7  P re s s u re  M ai n te n an c e .

8 . 5 . 7 . 1    E x c e p t as  p e r m i tte d  i n  8 . 5 . 7 . 2 ,  th e  p r i m ar y o r  s ta n d b y
fre  p u m p  s h al l  n o t b e  u s e d  a s  a  p r e s s u r e  m a i n te n an c e  p u m p .

8 . 5 . 7 . 2    Wa te r  m i s t p o s i ti ve  d i s p l a c e m e n t p u m p i n g  u n i ts  s h a l l
b e  p e r m i tte d  to  m ai n ta i n  s ys te m  p r e s s u r e  u n d e r  o n e  o f th e
fo l l o wi n g  c o n d i ti o n s :

( 1 ) P u m p i n g  u n i t i s  d e s i g n e d  a n d  l i s te d  to  a l te r n ate  p r e s s u r e
m a i n te n an c e  d u ty b e twe e n  two  o r  m o r e  p u m p s  wi th  va r i a‐

b l e  s p e e d  p r e s s u r e - l i m i ti n g  c o n tr o l ,  an d  p r o vi d e  a s u p e r ‐
vi s o r y s i g n al  wh e r e ve r  p r e s s u r e  m ai n te n a n c e  i s  r e q u i r e d

m o r e  th an  two  ti m e s  i n  o n e  h o u r.
( 2 ) P u m p i n g  u n i t i s  d e s i gn e d  an d  l i s te d  to  h ave  a r e d u n d a n t

p u m p  wh e n  o n e  p r i m a r y p u m p  i s  u s e d  fo r  p r e s s u r e  m ai n ‐
te n an c e  d u ty wi th  va r i a b l e  s p e e d  p r e s s u r e -l i m i ti n g
c o n tr o l ,  a n d  p r o vi d e  a  s u p e r vi s o r y s i g n al  wh e r e ve r  p r e s ‐
s u r e  m ai n te n a n c e  i s  r e q u i r e d  m o r e  th an  two  ti m e s  i n  o n e

h o u r.
( 3 ) P u m p i n g  u n i t i s  d e s i g n e d  to  u s e  d e d i c ate d  p r e s s u r e  m ai n ‐

te n a n c e  p u m p  th at i s  n o t r e q u i r e d  fo r  p r i m ar y fre  p u m p
s e r vi c e  a n d  p r o vi d e s  a  s u p e r vi s o r y s i g n al  wh e n e ve r  p r e s ‐
s u r e  m ai n te n a n c e  i s  r e q u i r e d  m o r e  th an  two  ti m e s  i n  o n e

h o u r.

Δ 8 . 5 . 7 . 3    Wh e n  i n  th e  p r e s s u r e  m a i n te n an c e  m o d e ,  wate r  m i s t
p o s i ti ve  d i s p l ac e m e n t p u m p i n g  u n i ts  s h al l  c o m p l y wi th  8 . 4 . 9

wh e n  th e  s m al l e s t s ys te m  n o z z l e  i s  d i s c h a r ge d  a t th e  s ta n d b y
p r e s s u r e .

8 . 5 . 7 . 4    A s i n gl e  s e n s i n g  l i n e  s h al l  b e  p e r m i tte d  to  b e  u s e d  fo r
a wate r  m i s t p o s i ti ve  d i s p l ac e m e n t p u m p i n g  u n i t c o n tr o l l e r
wh e r e  th e  u n i t al s o  s e r ve s  fo r  p r e s s u r e  m ai n te n an c e  o n  a wate r

m i s t s ys te m .

8 . 6  P um p  D ri ve rs .

8 . 6 . 1 *    T h e  d r i ve r  s h al l  b e  s i z e d  fo r  a n d  h a ve  e n o u g h  p o we r  to
o p e r ate  th e  p u m p  an d  d r i ve  tr ai n  at a l l  d e s i g n  p o i n ts .

8 . 6 . 2  Re d u c ti o n  G e ars .

8 . 6 . 2 . 1    I f a r e d u c ti o n  ge a r  i s  p r o vi d e d  b e twe e n  th e  d r i ve r  an d
th e  p u m p ,  i t s h al l  b e  l i s te d  fo r  th e  i n te n d e d  u s e .

8 . 6 . 2 . 1 . 1    Re d u c ti o n  ge a r 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
AN S I / AGM A 2 0 1 1 -B 1 4 ,  Cylindrical Wormgearing Tolerance and

Inspection Methods.
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E L E C T RI C  D RI VE  F O R P U M P S 2 0 - 3 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 . 2 0 2 2  E d i t i o n

8 . 6 . 2 . 2    Ge a r s  s h al l  b e  AGM A C l as s  7  o r  b e tte r,  an d  p i n i o n s
s h a l l  b e  AGM A C l a s s  8  o r  b e tte r.

8 . 6 . 2 . 3    B e a r i n g s  s h al l  b e  i n  ac c o r d a n c e  wi th  AG M A s tan d ar d s
an d  a p p l i e d  fo r  an  L 1 0  l i fe  o f 1 5 , 0 0 0  h o u r s .

8 . 6 . 2 . 4    F o r  d r i ve  s ys te m s  th at i n c l u d e  a g e ar  c a s e ,  th e  p u m p
m a n u fac tu r e r  s h a l l  p r o vi d e  a c o m p l e te  m a s s  e l a s ti c  s ys te m
to r s i o n al  an al ys i s  to  e n s u r e  th e r e  a r e  n o  d am ag i n g  s tr e s s e s  o r
c r i ti c a l  s p e e d s  wi th i n  2 5  p e r c e n t ab o ve  a n d  b e l o w th e  o p e r a t‐
i n g  s p e e d  o f th e  p u m p ( s )  a n d  d r i ve r.

8 . 6 . 2 . 4 . 1    F o r  var i ab l e  s p e e d  d r i ve s ,  th e  an a l ys i s  o f 8 . 6 . 2 . 4  s h a l l
i n c l u d e  al l  s p e e d s  d o wn  to  2 5  p e r c e n t b e l o w th e  l o we s t o p e r a t‐
i n g  s p e e d  o b tai n ab l e  wi th  th e  va r i ab l e  s p e e d  d r i ve .

8 . 6 . 3  C o m m o n  D ri ve rs .

8 . 6 . 3 . 1    A s i n gl e  d r i ve r  s h al l  b e  p e r m i tte d  to  d r i ve  m o r e  th a n
o n e  p o s i ti ve  d i s p l a c e m e n t p u m p .

8 . 6 . 3 . 2    Re d u n d a n t p u m p  s ys te m s  s h a l l  n o t b e  p e r m i tte d  to
s h a r e  a c o m m o n  d r i ve r.

8 . 7 *  C o n tro l l e rs .    S e e  S e c ti o n  8 . 4  an d  C h ap te r s  1 0  an d  1 2  fo r
r e q u i r e m e n ts  fo r  c o n tr o l l e r s .

8 . 8  Fo u n d ati o n  an d  S e tti n g.

8 . 8 . 1    T h e  p u m p  a n d  d r i ve r  s h a l l  b e  m o u n te d  o n  a c o m m o n
gr o u te d  b as e  p l ate .

8 . 8 . 2    T h e  b as e  p l ate  s h a l l  b e  s e c u r e l y a ttac h e d  to  a s o l i d  fo u n ‐
d ati o n  i n  s u c h  a  way th at p r o p e r  p u m p  a n d  d r i ve r  s h a ft al i gn ‐
m e n t wi l l  b e  m a i n tai n e d .

8 . 8 . 3    T h e  fo u n d ati o n  s h a l l  p r o vi d e  a s o l i d  s u p p o r t fo r  th e
b a s e  p l ate .

8 . 9  D ri ve r C o n n e c ti o n  an d  Al i gn m e n t.

8 . 9 . 1    T h e  p u m p  an d  d r i ve r  s h al l  b e  c o n n e c te d  b y a l i s te d ,
c l o s e d  c o u p l e d ,  fexible  c o u p l i n g  o r  ti m i n g  g e ar  typ e  o f b e l t

d r i ve  c o u p l i n g .

8 . 9 . 2    T h e  c o u p l i n g s h a l l  b e  s e l e c te d  to  e n s u r e  th at i t i s  c ap a‐
b l e  o f tr a n s m i tti n g  th e  h o r s e p o we r  o f th e  d r i ve r  an d  d o e s  n o t
e x c e e d  th e  m an u fa c tu r e r ' s  m a x i m u m  r e c o m m e n d e d  h o r s e ‐
p o we r  an d  o p e r a ti n g s p e e d .

8 . 9 . 3    P u m p s  an d  d r i ve r s  s h al l  b e  al i g n e d  o n c e  fnal  b as e  p l ate
p l a c e m e n t i s  c o m p l e te .

8 . 9 . 4    Al i gn m e n t s h a l l  b e  i n  ac c o r d an c e  wi th  th e  c o u p l i n g
m a n u fac tu r e r ' s  specifcations.

8 . 9 . 5    T h e  o p e r ati n g  an g l e  fo r  th e  fexible  c o u p l i n g  s h a l l  n o t
e x c e e d  th e  r e c o m m e n d e d  to l e r an c e s .

8 . 1 0  Fl o w Te s t D e vi c e s .

8 . 1 0 . 1    A p o s i ti ve  d i s p l ac e m e n t p u m p  i n s ta l l ati o n  s h al l  b e
ar r an g e d  to  a l l o w th e  te s t o f th e  p u m p  at i ts  r a te d  c o n d i ti o n s  a s
we l l  a s  th e  s u c ti o n  s u p p l y a t th e  m ax i m u m  fow avai l a b l e  fr o m
th e  p u m p .

8 . 1 0 . 2    Ad d i ti ve  p u m p i n g s ys te m s  s h al l  b e  e q u i p p e d  wi th  a  fow
m e te r  o r  orifce  p l ate  i n s ta l l e d  i n  a  te s t l o o p  b a c k to  th e  ad d i ‐

ti ve  s u p p l y ta n k.

8 . 1 0 . 3    Wate r  p u m p i n g  s ys te m s  s h al l  b e  e q u i p p e d  wi th  a fow‐
meter  o r  orifce  p l ate  i n s ta l l e d  i n  a te s t l o o p  b ac k to  th e  wa te r
s u p p l y,  ta n k,  i n l e t s i d e  o f th e  wa te r  p u m p ,  o r  d r ai n .

C h ap te r 9    E l e c tri c  D ri ve  fo r P u m p s

9 . 1  G e n e ral .

9 . 1 . 1    T h i s  c h a p te r  c o ve r s  th e  m i n i m u m  p e r fo r m a n c e  an d  te s t‐
i n g  r e q u i r e m e n ts  o f th e  s o u r c e s  a n d  tr a n s m i s s i o n  o f e l e c tr i c al
p o we r  to  m o to r s  d r i vi n g  fre  p u m p s .

9 . 1 . 2    T h i s  c h ap te r  al s o  c o ve r s  th e  m i n i m u m  p e r fo r m a n c e
r e q u i r e m e n ts  o f al l  i n te r m e d i ate  e q u i p m e n t b e twe e n  th e

s o u r c e ( s )  a n d  th e  p u m p ,  i n c l u d i n g th e  m o to r ( s )  b u t e x c e p ti n g
th e  e l e c tr i c  fre  p u m p  c o n tr o l l e r,  tr a n s fe r  s wi tc h ,  an d  ac c e s s o ‐
r i e s  (see Chapter 1 0).

9 . 1 . 3    Al l  e l e c tr i c al  e q u i p m e n t an d  i n s ta l l ati o n  m e th o d s  s h a l l
c o m p l y wi th  NFPA 70,  Ar ti c l e  6 9 5 ,  an d  o th e r  ap p l i c a b l e  ar ti c l e s .

9 . 1 . 4 *    Al l  p o we r  s u p p l i e s  s h al l  b e  l o c a te d  an d  a r r an g e d  to
p r o te c t ag ai n s t d am ag e  b y fre  fr o m  wi th i n  th e  p r e m i s e s  an d

e x p o s i n g  h az ar d s .

9 . 1 . 5    Al l  p o we r  s u p p l i e s  s h al l  h a ve  th e  c ap ac i ty to  r u n  th e  fre
p u m p  o n  a c o n ti n u o u s  b as i s .

9 . 1 . 6    Al l  p o we r  s u p p l i e s  s h al l  c o m p l y wi th  th e  vo l tag e  d r o p
r e q u i r e m e n ts  o f S e c ti o n  9 . 4 .

9 . 1 . 7 *    P h a s e  c o n ve r te r s  s h al l  n o t b e  u s e d  to  s u p p l y p o we r  to  a
fre  p u m p .

9 . 1 . 8 *  I n te r r u p ti o n .

9 . 1 . 8 . 1    N o  g r o u n d  fau l t i n te r r u p ti o n  m e an s  s h al l  b e  i n s tal l e d
i n  an y fre  p u m p  c o n tr o l  o r  p o we r  c i r c u i t.

9 . 1 . 8 . 2    N o  a r c  fau l t i n te r r u p ti o n  m e an s  s h a l l  b e  i n s tal l e d  i n
a n y fre  p u m p  c o n tr o l  o r  p o we r  c i r c u i t.

9 . 1 . 8 . 3    Ar c -r e s i s tan t e q u i p m e n t s h a l l  b e  p e r m i tte d .

9 . 2 *  N o r m al  P o we r.

9 . 2 . 1    An  e l e c tr i c  m o to r –d r i ve n  fre  p u m p  s h al l  b e  p r o vi d e d
wi th  a  n o r m a l  s o u r c e  o f p o we r  as  a c o n ti n u al l y avai l ab l e  s o u r c e .

9 . 2 . 2    T h e  n o r m a l  s o u r c e  o f p o we r  r e q u i r e d  i n  9 . 2 . 1  a n d  i ts
r o u ti n g s h a l l  b e  ar r a n ge 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 w‐

i n g :

( 1 ) S e r vi c e  c o n n e c ti o n  d e d i c ate d  to  th e  fre  p u m p  i n s tal l a‐
ti o n

( 2 ) O n -s i te  p o we r  p r o d u c ti o n  fac i l i ty c o n n e c ti o n  d e d i c a te d  to
th e  fre  p u m p  i n s ta l l a ti o n

( 3 ) D e d i c a te d  fe e d e r  c o n n e c ti o n  d e r i ve d  d i r e c tl y fr o m  th e
d e d i c a te d  s e r vi c e  to  th e  fre  p u m p  i n s tal l ati o n

( 4 ) As  a fe e d e r  c o n n e c ti o n  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:

( a) T h e  p r o te c te d  fa c i l i ty i s  p a r t o f a m u l ti b u i l d i n g
c a m p u s -s tyl e  a r r an g e m e n t.

( b ) A b ac ku p  s o u r c e  o f p o we r  i s  p r o vi d e d  fr o m  a  s o u r c e
i n d e p e n d e n t o f th e  n o r m al  s o u r c e  o f p o we r.

( c ) I t i s  i m p r ac ti c al  to  s u p p l y th e  n o r m a l  s o u r c e  o f
p o we r  th r o u g h  th e  a r r an g e m e n t i n  9 . 2 . 2 ( 1 ) ,
9 . 2 . 2 ( 2 ) ,  o r  9 . 2 . 2 ( 3 ) .

( d ) T h e  a r r an g e m e n t 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 .

( e ) T h e  o ve r c u r r e n t p r o te c ti o n  d e vi c e ( s )  i n  e a c h
d i s c o n n e c ti n g  m e a n s  i s  s e l e c ti ve l y c o o r d i n a te d  wi th
a n y o th e r  s u p p l y s i d e  o ve r c u r r e n t p r o te c ti ve

d e vi c e ( s ) .
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( 5 ) D e d i c a te d  tr a n s fo r m e r  c o n n e c ti o n  d i r e c tl y fr o m  th e  s e r v‐
i c e  m e e ti n g  th e  r e q u i r e m e n ts  o f Ar ti c l e  6 9 5  o f NFPA 70

9 . 2 . 3    F o r  fre  p u m p  i n s tal l ati o n s  u s i n g  th e  ar r an g e m e n t i n
9 . 2 . 2 ( 1 ) ,  9 . 2 . 2 ( 2 ) ,  9 . 2 . 2 ( 3 ) ,  o r  9 . 2 . 2 ( 5 )  fo r  th e  n o r m a l  s o u r c e  o f
p o we r,  n o  m o r e  th a n  o n e  d i s c o n n e c ti n g m e an s  a n d  as s o c i ate d
o ve r c u r r e n t p r o te c ti o n  d e vi c e  s h al l  b e  i n s ta l l e d  i n  th e  p o we r
s u p p l y to  th e  fre  p u m p  c o n tr o l l e r.

9 . 2 . 3 . 1    Wh e r e  th e  d i s c o n n e c ti n g m e a n s  p e r m i tte d  b y 9 . 2 . 3  i s
i n s ta l l e d ,  th e  d i s c o n n e c ti n g m e an s  s h al l  m e e t al l  o f th e  fo l l o w‐
i n g r e q u i r e m e n ts :

( 1 ) I t s h al l  b e  identifed  a s  b e i n g  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.

( 2 ) I t s h a l l  b e  l o c kab l e  i n  b o th  th e  c l o s e d  p o s i ti o n  an d  th e
o p e n  p o s i ti o n .

( 3 ) * I t s h al l  b e  l o c ate d  r e m o te  fr o m  o th e r  b u i l d i n g  d i s c o n ‐
n e c ti n g  m e an s .

( 4 ) * I t s h a l l  b e  l o c ate d  r e m o te  fr o m  o th e r  fre  p u m p  s o u r c e
d i s c o n n e c ti n g  m e an s .

( 5 ) I t s h al l  b e  m ar ke d  “ F i r e  P u m p  D i s c o n n e c ti n g  M e a n s ”  i n
l e tte r s  th a t a r e  n o  l e s s  th a n  1  i n .  ( 2 5  m m )  i n  h e i gh t an d

th at c a n  b e  s e e n  wi th o u t h a vi n g to  o p e n  e n c l o s u r e  d o o r s
o r  c o ve r s .

9 . 2 . 3 . 2    Wh e r e  th e  d i s c o n n e c ti n g  m e a n s  p e r m i tte d  b y 9 . 2 . 3  i s
i n s ta l l e d ,  a  p l ac ar d  s h al l  b e  p l ac e d  ad j a c e n t to  th e  fre  p u m p
c o n tr o l l e r  s tati n g  th e  l o c a ti o n  o f th i s  d i s c o n n e c ti n g  m e a n s  an d
th e  l o c ati o n  o f an y ke y n e e d e d  to  u n l o c k th e  d i s c o n n e c t.

9 . 2 . 3 . 3    Wh e r e  th e  d i s c o n n e c ti n g m e a n s  p e r m i tte d  b y 9 . 2 . 3  i s
i n s ta l l e d ,  th e  d i s c o n n e c t s h al l  b e  s u p e r vi s e d  i n  th e  c l o s e d  p o s i ‐
ti 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 ) C e n tr al  s ta ti o n ,  p r o p r i e ta r y,  o r  r e m o te  s ta ti o n  s i g n al
d e vi c e

( 2 ) L o c al  s i g n al i n g  s e r vi c e  th at wi l l  c au s e  th e  s o u n d i n g  o f a n
a u d i b l e  s i g n al  a t a  c o n s ta n tl y a tte n d e d  l o c a ti o n

( 3 ) L o c ki n g th e  d i s c o n n e c ti n g  m e an s  i n  th e  c l o s e d  p o s i ti o n
( 4 ) Wh e r e  th e  d i s c o n n e c ti n g m e an s  i s  l o c ate d  wi th i n  fe n c e d

e n c l o s u r e s  o r  i n  b u i l d i n g s  u n d e r  th e  c o n tr o l  o f th e
o wn e r,  s e al i n g  th e  d i s c o n n e c ti n g  m e an s  an d  p e r fo r m i n g
ap p r o ve d  we e kl y r e c o r d e d  i n s p e c ti o n s

9 . 2 . 3 . 4    Wh e r e  th e  o ve r c u r r e n t p r o te c ti o n  p e r m i tte d  b y 9 . 2 . 3  i s
i n s ta l l e d ,  th e  o ve r c u r r e n t p r o te c ti o n  d e vi c e  s h al l  b e  r ate d  to
c a r r y indefnitely th e  s u m  o f th e  l o c k e d  r o to r  c u r r e n t o f th e
l ar g e s t p u m p  m o to r  an d  th e  fu l l -l o ad  c u r r e n t o f a l l  o f th e  o th e r
p u m p  m o to r s  an d  a c c e s s o r y e q u i p m e n t.

9 . 2 . 3 . 4 . 1    Al te r n ati ve l y,  c o m p l i an c e  wi th  9 . 2 . 3 . 4  s h a l l  b e  b as e d
o n  an  a s s e m b l y l i s te d  fo r  fre  p u m p  s e r vi c e  th a t c o m p l i e s  wi th
th e  fo l l o wi n g :

( 1 ) T h e  o ve r c u r r e n t p r o te c ti o n  d e vi c e  s h a l l  n o t o p e n  wi th i n
2  m i n u te s  at 6 0 0  p e r c e n t fu l l -l o ad  c u r r e n t.

( 2 ) T h e  o ve r c u r r e n t p r o te c ti o n  d e vi c e  s h al l  n o t o p e n  wi th  a
r e s tar t tr a n s i e n t o f 2 4  ti m e s  th e  fu l l -l o ad  c u r r e n t.

( 3 ) T h e  o ve r c u r r e n t p r o te c ti o n  d e vi c e  s h al l  n o t o p e n  wi th i n
1 0  m i n u te s  a t 3 0 0  p e r c e n t fu l l - l o a d  c u r r e n t.

( 4 ) T h e  tr i p  p o i n t fo r  c i r c u i t b r e ak e r s  s h al l  n o t b e  feld
a d j u s tab l e .

( 5 ) T h e  o ve r c u r r e n t p r o te c ti o n  d e vi c e  s h a l l  b e  identifed  a s
b e i n g “ 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. ”

( 6 ) Wh e r e  u s e d  a s  s e r vi c e  e q u i p m e n t,  th 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  m ar ke d  “ S e r vi c e  D i s c o n n e c t. ”

( 7 ) An  i n s tan tan e o u s  tr i p  c i r c u i t b r e a ke r  s h al l  b e  p e r m i tte d .

9 . 2 . 3 . 4 . 2  O ve rc u r re n t D e vi c e  S e l e c ti o n .    An  i n s tan tan e o u s  tr i p
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  i n  l i e u  o f th e  o ve r c u r r e n t
d e vi c e s  specifed  i n  1 0 . 8 . 2 . 2 ( 2 )  p r o vi d e d  i t i s  p a r t o f a tr an s fe r

s wi tc h  a s s e m b l y l i s te d  fo r  fre  p u m p  s e r vi c e  an d  c o m p l i e s  wi th
9 . 2 . 3 . 4 . 1 .

N 9 . 2 . 3 . 4 . 3    An  i n s tan tan e o u s  tr i p  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 t‐
te d  i n  l i e u  o f th e  o ve r c u r r e n t d e vi c e  specifed  i n  9 . 2 . 3 . 4  p r o vi ‐
d e d  i t i s  p a r t o f an  as s e m b l y l i s te d  fo r  fre  p u m p  s e r vi c e  an d

c o m p l i e s  wi th  9 . 2 . 3 . 4 . 1 .

9 . 3  Al te r n ate  P o we r.

9 . 3 . 1    U n l e s s  th e r e  i s  an  i n s tal l e d  p o we r  a r r an g e m e n t as  d e ‐
s c r i b e d  i n  9 . 3 . 3 ,  a t l e as t o n e  a l te r n ati ve  s o u r c e  o f p o we r  s h a l l

b e  p r o vi d e d  fo r  h i gh -r i s e  b u i l d i n g s .

9 . 3 . 2 *  O th e r S o u rc e s .    E x c e p t fo r  a n  a r r an g e m e n t d e s c r i b e d
i n  9 . 3 . 3 ,  at l e as t o n e  a l te r n ate  s o u r c e  o f p o we r  s h a l l  b e  p r o vi ‐
d e d  wh e r e  th e  n o r m a l  s o u r c e  i s  n o t r e l i a b l e .

9 . 3 . 3    An  al te r n ate  s o u r c e  o f p o we r  fo r  th e  p r i m ar y fre  p u m p
s h a l l  n o t b e  r e q u i r e d  wh e r e  a b ac ku p  e n g i n e -d r i ve n  fre  p u m p ,

b a c ku p  s te a m  tu r b i n e -d r i ve n  fre  p u m p ,  o r  b ac ku p  e l e c tr i c
m o to r –d r i ve n  fre  p u m p  wi th  i n d e p e n d e n t p o we r  s o u r c e  m e e t‐
i n g  9 . 2 . 2  i s  i n s ta l l e d  i n  ac c o r d a n c e  wi th  th i s  s tan d ar d .

9 . 3 . 4    Wh e r e  p r o vi d e d ,  th e  al te r n a te  s o u r c e  o f p o we r  s h a l l  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  s o u r c e s :

( 1 ) A g e n e r ato r  i n s ta l l e d  i n  ac c o r d an c e  wi th  S e c ti o n  9 . 6
( 2 ) O n e  o f th e  s o u r c e s  identifed  i n  9 . 2 . 2 ( 1 ) ,  9 . 2 . 2 ( 2 ) ,

9 . 2 . 2 ( 3 ) ,  o r  9 . 2 . 2 ( 5 )  wh e r e  th e  p o we r  i s  p r o vi d e d  i n d e ‐
p e n d e n t o f th e  n o r m al  s o u r c e  o f p o we r

N 9 . 3 . 4 . 1    F o r  fre  p u m p  i n s ta l l a ti o n s  u s i n g  th e  a r r an g e m e n t i n
9 . 2 . 2 ( 1 ) ,  9 . 2 . 2 ( 2 ) ,  9 . 2 . 2 ( 3 ) ,  o r  9 . 2 . 2 ( 5 )  fo r  th e  al te r n ate  s o u r c e

o f p o we r,  n o  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  an d  a s s o c i ‐
ate d  o ve r c u r r e n t p r o te c ti o n  d e vi c e  s h a l l  b e  i n s tal l e d  i n  th e
p o we r  s u p p l y to  th e  fre  p u m p  c o n tr o l l e r  i n  a c c o r d an c e  wi th

9 . 2 . 3 . 1  th r o u gh  9 . 2 . 3 . 4 . 1 .

9 . 3 . 5    Wh e r e  p r o vi d e d ,  th e  al te r n a te  s u p p l y s h al l  b e  ar r a n ge d
s o  th a t th e  p o we r  to  th e  fre  p u m p  i s  n o t d i s r u p te d  wh e n  o ve r ‐

h e ad  l i n e s  ar e  d e -e n e r g i z e d  fo r  fre  d e p ar tm e n t o p e r a ti o n s .

9 . 3 . 6  Two  o r M o re  Al te r n ate  S o u rc e s .

9 . 3 . 6 . 1    Wh e r e  th e  al te r n a te  s o u r c e  c o n s i s ts  o f two  o r  m o r e
s o u r c e s  o f p o we r  an d  o n e  o f th e  s o u r c e s  i s  a d e d i c a te d  fe e d e r
d e r i ve d  fr o m  a  u ti l i ty s e r vi c e  s e p a r ate  fr o m  th at u s e d  b y th e

n o r m al  s o u r c e ,  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 ,  a n d  c o n d u c to r s  s h al l  n o t b e  r e q u i r e d  to  m e e t th e
r e q u i r e m e n ts  o f S e c ti o n  9 . 2  a n d  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 c c o r d an c e  wi th  NFPA 70.

9 . 3 . 6 . 2    P r o te c ti ve  d e vi c e s  s h al l  n o t b e  i n s ta l l e d  i n  th e  l o ad  s i d e
o f th e  p o we r  tr an s fe r  s wi tc h .

9 . 4 *  Vo l tage  D ro p .

9 . 4 . 1    U n l e s s  th e  r e q u i r e m e n ts  o f 9 . 4 . 2  o r  9 . 4 . 3  a r e  m e t,  th e
vo l tag e  at th e  c o n tr o l l e r  l i n e  te r m i n al s  s h al l  n o t d r o p  m o r e

th a n  1 5  p e r c e n t b e l o w n o r m al  ( c o n tr o l l e r- r ate d  vo l ta g e )  u n d e r
m o to r-s tar ti n g  c o n d i ti o n s .

9 . 4 . 2    T h e  r e q u i r e m e n ts  o f 9 . 4 . 1  s h a l l  n o t a p p l y to  e m e r g e n c y-
r u n  m e c h a n i c al  s tar ti n g ,  p r o vi d e d  a s u c c e s s fu l  s ta r t c an  b e

d e m o n s tr ate d  o n  th e  s ta n d b y g e n e r ato r  s ys te m .  (See 1 0. 5. 3. 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 . 2 0 2 2  E d i t i o n

9 . 4 . 2 . 1 *    T h e  r e q u i r e m e n ts  o f 9 . 4 . 1  s h al l  a p p l y to  th e
e m e r g e n c y- r u n  m e c h a n i c al  c o n tr o l  o f th e  s e l f-r e g u l ati n g  va r i a‐
b l e  s p e e d  fre  p u m p  u n i t.

9 . 4 . 3    T h e  r e q u i r e m e n ts  o f 9 . 4 . 1  s h al l  n o t a p p l y to  th e  b yp as s
m o d e  o f a  va r i ab l e  s p e e d  p r e s s u r e  l i m i ti n g c o n tr o l  (see 1 0. 1 0. 3),
p r o vi d e d  a  s u c c e s s fu l  s ta r t c an  b e  d e m o n s tr ate d  o n  th e  s ta n d b y
ge n -s e t.

9 . 4 . 4    T h e  vo l ta ge  at th e  c o n ta c to r ( s )  l o a d  te r m i n al s  to  wh i c h
th e  m o to r  i s  c o n n e c te d  s h a l l  n o t d r o p  m o r e  th an  5  p e r c e n t
b e l o w th e  vo l tag e  r ati n g  o f th e  m o to r  wh e n  th e  m o to r  i s  o p e r ‐
ati n g  at 1 1 5  p e r c e n t o f th e  fu l l -l o ad  c u r r e n t r ati n g  o f th e
m o to r.

9 . 4 . 4 . 1    Wi r i n g  fr o m  th e  c o n tr o l l e r ( s )  to  th e  p u m p  m o to r  s h a l l
b e  i n  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 ta l  c o n d u i t,  e l e c tr i ‐
c a l  m e ta l l i c  tu b i n g,  l i q u i d ti gh t fexible  m e ta l  c o n d u i t,  o r  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 Typ e  L F N C -B ,  l i s te d  Typ e
M C  c ab l e  wi th  a n  i m p e r vi o u s  c o ve r i n g ,  o r  Typ e  M I  c ab l e .

9 . 4 . 4 . 2    E l e c tr i c al  c o n n e c ti o n s  a t m o to r  te r m i n al  b o x e s  s h al l  b e
m a d e  wi th  a l i s te d  m e a n s  o f c o n n e c ti o n .

9 . 4 . 4 . 3    Twi s t-o n ,  i n s u l ati o n -p i e r c i n g  typ e ,  an d  s o l d e r e d  wi r e
c o n n e c to r s  s h al l  n o t b e  p e r m i tte d  to  b e  u s e d  fo r  th i s  p u r p o s e .

9 . 5  M o to rs .

9 . 5 . 1  G e n e ral .

9 . 5 . 1 . 1    Al l  m o to r s  s h al l  c o m p l y wi th  N E M A M G-1 ,  Motors and
Generators,  an d  s h a l l  b e  m a r ke d  as  c o m p l yi n g  wi th  N E M A
D e s i gn  B  s ta n d a r d s  fo r  th r e e -p h as e  m o to r s  o r  N E M A D e s i g n  N
o r  L  s tan d a r d s  fo r  s i n g l e -p h as e  m o to r s ,  an d  s h a l l  b e  specifcally
l i s te d  fo r  fre  p u m p  s e r vi c e .  [See Table 9. 5. 1 . 1 (a),  Table 9. 5. 1 . 1 (b),
and Table 9. 5. 1 . 1 (c). ]

9 . 5 . 1 . 1 . 1    S i n g l e -p h as e  m o to r s  s h al l  b e  u s e d  o n l y i n  ac r o s s - th e -
l i n e  s tar ti n g  a p p l i c a ti o n s .

9 . 5 . 1 . 1 . 2    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  ( I E C )
m o to r s ,  wh e r e  u s e d ,  s h al l  b e  l i s te d  fo r  fre  s e r vi c e .

9 . 5 . 1 . 2    T h e  r e q u i r e m e n ts  o f 9 . 5 . 1 . 1  s h a l l  n o t a p p l y to  d i r e c t-
c u r r e n t,  h i g h - vo l tag e  ( o ve r  6 0 0  V) ,  l a r g e - h o r s e p o we r  [ o ve r  5 0 0
h p  ( 3 7 3  kW) ] ,  s i n g l e -p h as e ,  u n i ve r s a l -typ e ,  o r  wo u n d -r o to r
m o to r s ,  wh i c h  s h al l  b e  p e r m i tte d  to  b e  u s e d  wh e r e  ap p r o ve d .

9 . 5 . 1 . 3    P ar t-wi n d i n g  m o to r s  s h a l l  h ave  a 5 0 - 5 0  wi n d i n g  r ati o  i n
o r d e r  to  h a ve  e q u al  c u r r e n ts  i n  b o th  wi n d i n gs  wh i l e  r u n n i n g  a t
n o m i n al  s p e e d .

9 . 5 . 1 . 4 *  M o to rs  U s e d  wi th  Vari ab l e  S p e e d  C o n tro l l e rs .

9 . 5 . 1 . 4 . 1    M o to r s  s h al l  m e e t th e  ap p l i c ab l e  r e q u i r e m e n ts  o f
N E M A M G -1 ,  Motors and Generators,  P ar t 3 0  o r  3 1 .

9 . 5 . 1 . 4 . 2    M o to r s  s h al l  b e  l i s te d ,  s u i tab l e ,  an d  m a r ke d  fo r
i n ve r te r  d u ty.

9 . 5 . 1 . 4 . 3    L i s ti n g s h al l  n o t b e  r e q u i r e d  i f 9 . 5 . 1 . 2  ap p l i e s .

Δ 9 . 5 . 1 . 5 *    T h e  c o r r e s p o n d i n g  val u e s  o f l o c ke d  r o to r  c u r r e n t fo r
m o to r s  r ate d  at o th e r  vo l ta ge s  s h al l  b e  d e te r m i n e d  b y m u l ti p l y‐
i n g  th e  val u e s  s h o wn  i n  Ta b l e  9 . 5 . 1 . 1 ( a)  b y th e  r a ti o  o f 2 3 0  V to
th e  vo l ta ge  r a ti n g o f th e  m o to r .

9 . 5 . 1 . 6    C o d e  l e tte r s  o f m o to r s  fo r  al l  o th e r  vo l tag e s  s h a l l
c o n fo r m  wi th  th o s e  s h o wn  fo r  2 3 0  V i n  Ta b l e  9 . 5 . 1 . 1 ( a) .

9 . 5 . 1 . 7    Al l  m o to r s  s h al l  b e  r ate d  fo r  c o n ti n u o u s  d u ty.

Tab l e  9 . 5 . 1 . 1 ( a)  H o rs e p o we r an d  L o c k e d  Ro to r C u r re n t M o to r
D e s i gn ati o n  fo r T h re e - P h as e  N E M A D e s i gn  B  M o to rs

Rate d
H o rs e p o we r

L o c ke d  Ro to r
C u r re n t T h re e - P h as e

2 3 0  V at 6 0  H e r tz
( A) *

M o to r D e s i gn ati o n
(NFPA 70,  L o c ke d

Ro to r I n d i c ati n g
C o d e  L e tte r)  “ F”  to

an d  I n c l u d i n g

1 3 0 N
1 1 ∕2 4 0 M

2 5 0 L
3 6 4 K
5 9 2 J

7 1 ∕2 1 2 7 H
1 0 1 6 2 H
1 5 2 3 2 G
2 0 2 9 0 G
2 5 3 6 5 G
3 0 4 3 5 G
4 0 5 8 0 G
5 0 7 2 5 G
6 0 8 7 0 G
7 5 1 0 8 5 G

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

* L o c ke d  r o to r  c u r r e n t va l u e s  ar e  m ax i m u m s .

Tab l e  9 . 5 . 1 . 1 ( b )  H o rs e p o we r an d  L o c ke d  Ro to r C u r re n t
M o to r D e s i gn ati o n  fo r S i n gl e - P h as e  N E M A D e s i gn  N  an d  L
M o to rs

Rate d
H o rs e p o we r

L o c ke d  Ro to r C u r re n t
S i n gl e - P h as e  1 1 5  V at 6 0

H e r tz  ( A) *  

L o c ke d  Ro to r C ur re n t
S i n gl e - P h as e  2 3 0  V at 6 0

H e r tz  ( A) *

D e s i gn  N D e s i gn  L  D e s i gn  N D e s i gn  L

1 ∕6 2 0 — 1 2 —
1 ∕4 2 6 — 1 5 —
1 ∕3 3 1 — 1 8 —
1 ∕2 4 5 4 5 2 5 2 5
3 ∕4 6 1 6 1 3 5 3 5

1 8 0 8 0 4 5 4 5
1 1 ∕2 — — 5 0

2 — — 6 5
3 — — 9 0

5 — — 1 3 5
7 1 ∕2 — — 2 0 0

1 0 — — 2 6 0

* L o c ke d  r o to r  c u r r e n t va l u e s  ar e  m ax i m u m s .
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 0 - 4 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 .

9 . 5 . 1 . 8    E l e c tr i c  m o to r – i n d u c e d  tr a n s i e n ts  s h al l  b e  c o o r d i n a‐
te d  wi th  th e  p r o vi s i o n s  o f 1 0 . 4 . 3 . 3  to  p r e ve n t n u i s an c e  tr i p p i n g
o f m o to r  c o n tr o l l e r  p r o te c ti ve  d e vi c e s .

9 . 5 . 1 . 9  M o to rs  fo r Ve r ti c al  S h aft Tu rb i n e –Typ e  P u m p s .

9 . 5 . 1 . 9 . 1    M o to r s  fo r  ve r ti c a l  s h aft tu r b i n e –typ e  p u m p s  s h al l  b e
d r i p p r o o f,  s q u i r r e l -c ag e  i n d u c ti o n  typ e .

9 . 5 . 1 . 9 . 2    T h e  m o to r  s h al l  b e  e q u i p p e d  wi th  a  n o n r e ve r s e
r atc h e t.

9 . 5 . 2  C u r re n t L i m i ts .

9 . 5 . 2 . 1    T h e  m o to r  c a p a c i ty i n  h o r s e p o we r  s h al l  b e  s u c h  th at
th e  m ax i m u m  m o to r  c u r r e n t i n  a n y p h as e  u n d e r  a n y c o n d i ti o n
o f p u m p  l o ad  an d  vo l tag e  u n b al an c e  s h al l  n o t e x c e e d  th e
m o to r-r a te d  fu l l - l o ad  c u r r e n t m u l ti p l i e d  b y th e  s e r vi c e  fac to r.

9 . 5 . 2 . 2    T h e  fo l l o wi n g  s h a l l  a p p l y to  th e  s e r vi c e  fac to r :

( 1 ) T h e  m ax i m u m  s e r vi c e  fa c to r  a t wh i c h  a  m o to r  s h a l l  b e
u s e d  i s  1 . 1 5 .

( 2 ) Wh e r e  th e  m o to r  i s  u s e d  wi th  a va r i ab l e  s p e e d  p r e s s u r e
l i m i ti n g  c o n tr o l l e r,  th e  s e r vi c e  fac to r  u s e d  s h a l l  b e  a s

m a r ke d  o n  th e  m o to r,  b u t i n  n o  c a s e  e x c e e d  1 . 1 5 .

9 . 5 . 2 . 3    T h e s e  s e r vi c e  fac to r s  s h al l  b e  i n  ac c o r d an c e  wi th
N E M A M G -1 ,  Motors and Generators.

Tab l e  9 . 5 . 1 . 1 ( c )  H o rs e p o we r an d  L o c ke d  Ro to r C u r re n t M o to r
D e s i gn ati o n  fo r T h re e - P h as e ,  3 8 0  V,  5 0  H e r tz ,  N E M A D e s i gn  B
M o to rs

Rate d
H o rs e p o we r

L o c k e d  Ro to r C u r re n t
T h re e - P h as e  3 8 0  V at

5 0  H e r tz  ( A) *

M o to r D e s i gn ati o n
(NFPA 70,  L o c k e d

Ro to r I n d i c ati n g C o d e
L e tte r)  “ F”  to  an d

I n c l u d i n g

1 2 0 P
1 1 ∕2 2 7 N

2 3 4 M
3 4 3 L
5 6 1 K

7 1 ∕2 8 4 J
1 0 1 0 7 H
1 5 1 5 4 H
2 0 1 9 4 H
2 5 2 4 3 H
3 0 2 8 9 H
4 0 3 8 7 H
5 0 4 8 2 H
6 0 5 7 8 H
7 5 7 2 2 H

1 0 0 9 6 5 H
1 2 5 1 2 0 7 H
1 5 0 1 4 4 1 H
2 0 0 1 9 2 7 H
2 5 0 2 5 3 4 H
3 0 0 3 0 2 6 H
3 5 0 3 5 4 2 H
4 0 0 4 0 4 6 H
4 5 0 4 5 3 9 H
5 0 0 5 0 6 9 H

* L o c ke d  ro to r  c u r r e n t va l u e s  ar e  m ax i m u m s .

9 . 5 . 2 . 4    Ge n e r a l -p u r p o s e  ( o p e n  an d  d r i p p r o o f)  m o to r s ,  to tal l y
e n c l o s e d  fan - c o o l e d  ( T E F C )  m o to r s ,  an d  to tal l y e n c l o s e d
n o n ve n ti l a te d  ( T E N V)  m o to r s  s h a l l  n o t h a ve  a s e r vi c e  fac to r
l ar g e r  th a n  1 . 1 5 .

9 . 5 . 2 . 5    M o to r s  u s e d  at a l ti tu d e s  ab o ve  3 3 0 0  ft ( 1 0 0 0  m )  s h a l l
b e  o p e r a te d  o r  d e r ate d  a c c o r d i n g to  N E M A M G-1 ,  Motors and
Generators,  P ar t 1 4 .

9 . 5 . 3  M ark i n g.

9 . 5 . 3 . 1    M a r ki n g o f m o to r  te r m i n al s  s h al l  b e  i n  ac c o r d a n c e
wi th  N E M A M G -1 ,  Motors and Generators,  P ar t 2 .

9 . 5 . 3 . 2    A m o to r  te r m i n al  c o n n e c ti n g  d i ag r am  fo r  m u l ti p l e
l e ad  m o to r s  s h al l  b e  fu r n i s h e d  b y th e  m o to r  m a n u fac tu r e r.

N 9 . 5 . 3 . 3    F i r e  p u m p  m o to r s  th a t a r e  a l s o  l i s te d  as  i n ve r te r  d u ty
m o to r s  s h al l  b e  m a r ke d  wi th  th e  m ax i m u m  al l o wab l e  s e r vi c e
fac to r  am p s  th a t c a n  b e  u s e d  wh e n  c o n n e c te d  to  a  var i ab l e
fr e q u e n c y d r i ve  ( VF D ) .

9 . 6  O n - S i te  S tan d b y G e n e rato r S ys te m s .

9 . 6 . 1  C ap ac i ty.

9 . 6 . 1 . 1    Wh e r e  o n -s i te  g e n e r ato r  s ys te m s  a r e  u s e d  to  s u p p l y
p o we r  to  fre  p u m p  m o to r s  to  m e e t th e  r e q u i r e m e n ts  o f 9 . 3 . 2 ,
th e y s h a l l  b e  o f suffcient c ap a c i ty to  al l o w n o r m a l  s ta r ti n g an d
ru n n i n g  o f th e  m o to r ( s )  d r i vi n g  th e  fre  p u m p ( s )  wh i l e  s u p p l y‐

i n g al l  o th e r  s i m u l ta n e o u s l y o p e r ate d  l o ad ( s )  wh i l e  m e e ti n g
th e  r e q u i r e m e n ts  o f S e c ti o n  9 . 4 .

9 . 6 . 1 . 2    A tap  ah e ad  o f th e  o n -s i te  g e n e r ato r  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  r e q u i r e d .

9 . 6 . 2 *  P o we r S o u rc e s .

9 . 6 . 2 . 1    O n -s i te  s ta n d b y g e n e r ato r  s ys te m s  s h a l l  c o m p l y wi th
S e c ti o n  9 . 4  an d  s h a l l  m e e t th e  r e q u i r e m e n ts  o f L e ve l  1 ,  Typ e
1 0 ,  C l as s  X  s ys te m s  o f N F PA 1 1 0 .

9 . 6 . 2 . 2    T h e  g e n e r ato r  s h a l l  r u n  an d  c o n ti n u e  to  p r o d u c e
ra te d  n a m e p l a te  p o we r  wi th o u t s h u td o wn  o r  d e r a te  fo r  al a r m s
an d  wa r n i n g s  o r  fa i l e d  e n gi n e  s e n s o r s ,  e x c e p t fo r  o ve r s p e e d
s h u td o wn .

9 . 6 . 2 . 3    T h e  g e n e r ato r  fu e l  s u p p l y c ap ac i ty s h al l  b e  suffcient
to  p r o vi d e  8  h o u r s  o f fre  p u m p  o p e r ati o n  at 1 0 0  p e r c e n t o f th e
r ate d  p u m p  c a p a c i ty i n  ad d i ti o n  to  th e  s u p p l y r e q u i r e d  fo r
o th e r  d e m an d s .

9 . 6 . 3  S e q u e n c i n g.    Au to m ati c  s e q u e n c i n g o f th e  fre  p u m p 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  1 0 . 5 . 2 . 5 .

9 . 6 . 4  Tran s fe r o f P o we r.    Tr an s fe r  o f p o we r  to  th e  fre  p u m p
c o n tr o l l e r  b e twe e n  th e  n o r m a l  s u p p l y a n d  o n e  al te r n ate  s u p p l y
s h a l l  take  p l a c e  wi th i n  th e  p u m p  r o o m .

9 . 6 . 5 *  P ro te c ti ve  D e vi c e s .

9 . 6 . 5 . 1    P r o te c ti ve  d e vi c e s  i n s tal l e d  i n  th e  fre  p u m p  c i r c u i ts  o f
th e  o n - s i te  ge n e r a to r  p o we r  s o u r c e  s h al l  al l o w i n s tan tan e o u s
p i c ku p  o f th e  fu l l  p u m p  r o o m  l o ad  an d  s h a l l  c o m p l y wi th
NFPA 70,  S e c ti o n  7 0 0 . 2 8 .

9 . 6 . 5 . 2    P r o te c ti ve  d e vi c e s  i n  th e  fre  p u m p  c i r c u i t s h al l  b e
s u p e r vi s e d  b y r e m o te  m o n i to r i n g.

9 . 6 . 5 . 3    T h e  fre  p u m p  c i r c u i t b r e ake r  s h al l  n o t b e  r e q u i r e d  to
b e  c o o r d i n ate d  wi th  th e  g e n e r ato r  p o we r  s o u r c e  p r o te c ti ve
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E L E C T RI C - D RI VE  C O N T RO L L E RS  AN D  AC C E S S O RI E S 2 0 - 4 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

d e vi c e ,  p r o vi d e d  i t i s  u s e d  i n  an  i n d i vi d u al  b r a n c h  c i r c u i t a n d  i s
c o o r d i n ate d  wi th  al l  o th e r  l i n e  s i d e  p r o te c ti ve  d e vi c e s .

Δ 9 . 7  J un c ti o n  B o x e s .    Wh e r e  fre  p u m p  wi r i n g  to  o r  fr o m  a fre
p u m p  c o n tr o l l e r  i s  r o u te d  th r o u g h  a j u n c ti o n  b o x ,  th e  fo l l o w‐
i n g r e q u i r e m e n ts  s h al l  b e  m e t:

( 1 ) T h e  j u n c ti o n  b o x  s h a l l  b e  s e c u r e l y m o u n te d .
( 2 ) * M o u n ti n g  a n d  i n s ta l l a ti o n  o f a j u n c ti o n  b o x  s h a l l  n o t

vi o l ate  th e  e n c l o s u r e  typ e  r ati n g  o f th e  fre  p u m p  c o n tr o l ‐
l e r ( s ) .

( 3 ) M o u n ti n g  a n d  i n s ta l l a ti o n  o f a j u n c ti o n  b o x  s h a l l  n o t
vi o l ate  th e  i n te g r i ty o f th e  fre  p u m p  c o n tr o l l e r ( s ) .

( 4 ) * M o u n ti n g  a n d  i n s ta l l a ti o n  o f a j u n c ti o n  b o x  s h a l l  n o t
affe c t th e  s h o r t c i r c u i t r ati n g  o f th e  c o n tr o l l e r ( s ) .

( 5 ) As  a  m i n i m u m ,  a  Typ e  2 ,  d r i p p r o o f e n c l o s u r e  ( j u n c ti o n
b o x )  s h a l l  b e  u s e d .

( 6 ) T h e  e n c l o s u r e  s h a l l  b e  l i s te d  to  m atc h  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  typ e  r a ti n g.

( 7 ) Te r m i n a l s ,  j u n c ti o n  b l o c ks ,  an d  s p l i c e s ,  wh e r e  u s e d ,  s h a l l
b e  l i s te d .

( 8 ) N e i th e r  a  fre  p u m p  c o n tr o l l e r  n o r  a fre  p u m p  p o we r
tr a n s fe r  s wi tc h ,  wh e r e  p r o vi d e d ,  s h al l  b e  u s e d  a s  a  j u n c ‐
ti o n  b o x  to  s u p p l y o th e r  e q u i p m e n t,  i n c l u d i n g  a  p r e s s u r e

m a i n te n an c e  ( j o c ke y)  p u m p ( s ) .  (See 1 0. 3. 4. 5. 1  and
1 0. 3. 4. 6. )

( 9 ) N e i th e r  a  fre  p u m p  c o n tr o l l e r  n o r  a fre  p u m p  p o we r
tr a n s fe r  s wi tc h  s h a l l  b e  u s e d  as  a j u n c ti o n  b o x  fo r  wi r e
s p l i c e s .

9 . 8  L i s te d  E l e c tri c al  C i rc u i t P ro te c ti ve  S ys te m  to  C o n tro l l e r
Wi ri n g.

9 . 8 . 1 *    Wh e r e  s i n gl e  c o n d u c to r s  ( i n d i vi d u al  c o n d u c to r s )  a r e
u s e d ,  th e y s h a l l  b e  te r m i n ate d  i n  a  s e p ar ate  j u n c ti o n  b o x .

9 . 8 . 1 . 1    T h e  j u n c ti o n  b o x  s h a l l  b e  i n s tal l e d  ah e a d  o f th e  fre
p u m p  c o n tr o l l e r,  a  m i n i m u m  o f 1 2  i n .  ( 3 0 5  m m )  b e yo n d  th e
fre-rated  wal l  o r  foor  b o u n d i n g  th e  fre  z o n e .

9 . 8 . 1 . 2    S i n g l e  c o n d u c to r s  ( i n d i vi d u a l  c o n d u c to r s )  s h al l  n o t
e n te r  th e  fre  p u m p  e n c l o s u r e  s e p ar a te l y.

9 . 8 . 2 *    Wh e r e  r e q u i r e d  b y th e  m a n u fac tu r e r  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 ,  b y NFPA 70,  o r  b y th e  l i s ti n g ,  th e
r ac e way b e twe e n  a  j u n c ti o n  b o x  an d  th e  fre  p u m p  c o n tr o l l e r
s h a l l  b e  s e al e d  at th e  j u n c ti o n  b o x  e n d  as  r e q u i r e d  an d  i n
ac c o r d an c e  wi th  th e  i n s tr u c ti o n s  o f th e  m a n u fac tu r e r.  (See
NFPA 70,  Article 695. )

9 . 8 . 3    S ta n d ar d  wi r i n g  b e twe e n  th e  j u n c ti o n  b o x  an d  th e
c o n tr o l l e r  s h al l  b e  c o n s i d e r e d  ac c e p tab l e .

9 . 9  Rac e way Te r m i n ati o n s .

9 . 9 . 1    L i s te d  c o n d u i t h u b s  s h a l l  b e  u s e d  to  te r m i n ate  r ac e wa y
( c o n d u i t)  to  th e  fre  p u m p  c o n tr o l l e r.

9 . 9 . 2    T h e  typ e  r a ti n g o f th e  c o n d u i t h u b ( s )  s h al l  b e  at l e as t
e q u al  to  th a t o f th e  fre  p u m p  c o n tr o l l e r.

9 . 9 . 3    T h e  i n s ta l l ati o n  i n s tr u c ti o n s  o f th e  m a n u fac tu r e r  o f th e
fre  p u m p  c o n tr o l l e r  s h al l  b e  fo l l o we d .

9 . 9 . 4    Al te r ati o n s  to  th e  fre  p u m p  c o n tr o l l e r,  o th e r  th an
c o n d u i t e n tr y a s  al l o we d  b y NFPA 70 s h a l 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 .

C h ap te r 1 0    E l e c tri c - D ri ve  C o n tro l l e rs  an d  Ac c e s s o ri e s

1 0 . 1  G e n e ral .

1 0 . 1 . 1  Ap p l i c ati o n .

1 0 . 1 . 1 . 1    T h i s  c h a p te r  c o ve r s  th e  m i n i m u m  p e r fo r m an c e  an d
te s ti n g  r e q u i r e m e n ts  fo r  c o n tr o l l e r s  an d  tr an s fe r  s wi tc h e s  fo r
e l e c tr i c  m o to r s  d r i vi n g fre  p u m p s .

1 0 . 1 . 1 . 2    Ac c e s s o r y d e vi c e s ,  i n c l u d i n g fre  p u m p  al ar m  an d
s i gn a l i n g  m e an s ,  ar e  i n c l u d e d  wh e r e  n e c e s s ar y to  e n s u r e  th e

m i n i m u m  p e r fo r m an c e  o f th e  e q u i p m e n t m e n ti o n e d  i n
1 0 . 1 . 1 . 1 .

1 0 . 1 . 2  P e r fo r m an c e  an d  Te s ti n g.

1 0 . 1 . 2 . 1  L i s ti n g.    Al l  c o n tr o l l e r s  an d  tr an s fe r  s wi tc h e s  s h al l  b e
specifcally l i s te d  fo r  e l e c tr i c  m o to r –d r i ve n  fre  p u m p  s e r vi c e .

1 0 . 1 . 2 . 2 *  M ark i n g.

1 0 . 1 . 2 . 2 . 1    T h e  c o n tr o l l e r  an d  tr a n s fe r  s wi tc h  s h a l l  b e  s u i tab l e
fo r  th e  a va i l ab l e  s h o r t-c i r c u i t c u r r e n t at th e  l i n e  te r m i n al s  o f
th e  c o n tr o l l e r  a n d  tr an s fe r  s wi tc h .

1 0 . 1 . 2 . 2 . 2    T h e  c o n tr o l l e r  an d  tr an s fe r  s wi tc h  s h al l  b e  m ar ke d
“ S u i ta b l e  fo r  u s e  o n  a c i r c u i t c ap a b l e  o f d e l i ve r i n g n o t m o r e

th an  ____ am p e re s  RM S  s ym m e tri c al  at ____ vo l ts  ac , ”  o r “ ____
a m p e r e s  RM S  s ym m e tr i c a l  a t _ _ _  vo l ts  a c  s h o r t- c i r c u i t c u r r e n t
r a ti n g, ”  o r  e q u i val e n t,  wh e r e  th e  b l a n k s p ac e s  s h o wn  s h al l  h a ve

ap p r o p r i a te  val u e s  flled  i n  fo r  e ac h  i n s tal l ati o n .

1 0 . 1 . 2 . 3  P re s h i p m e n t.    Al l  c o n tr o l l e r s  s h a l l  b e  c o m p l e te l y
as s e m b l e d ,  wi r e d ,  a n d  te s te d  b y th e  m a n u fac tu r e r  b e fo r e  s h i p ‐

m e n t fr o m  th e  fac to r y.

1 0 . 1 . 2 . 3 . 1    C o n tr o l l e r s  s h i p p e d  i n  s e c ti o n s  s h al l  b e  c o m p l e te l y
a s s e m b l e d ,  wi r e d ,  an d  te s te d  b y th e  m a n u fac tu r e r  b e fo r e  s h i p ‐
m e n t fr o m  th e  fac to r y.

1 0 . 1 . 2 . 3 . 2    S u c h  c o n tr o l l e r s  s h al l  b e  r e as s e m b l e d  i n  th e  feld,
a n d  th e  p r o p e r  as s e m b l y s h al l  b e  verifed  b y th e  m an u fa c tu r e r

o r  d e s i gn a te d  r e p r e s e n ta ti ve .

1 0 . 1 . 2 . 4  S e r vi c e  E q u i p m e n t L i s ti n g.    Al l  c o n tr o l l e r s  a n d  tr an s ‐
fe r  e q u i p m e n t as s e m b l i e s  s h a l l  b e  l i s te d  as  “ s u i ta b l e  fo r  u s e  a s

s e r vi c e  e q u i p m e n t”  wh e r e  s o  u s e d .

1 0 . 1 . 2 . 5  Ad d i ti o n al  M ark i n g.

1 0 . 1 . 2 . 5 . 1    Al l  c o n tr o l l e r s  s h al l  b e  m ar ke d  “ E l e c tr i c  F i r e  P u m p
C o n tr o l l e r ”  a n d  s h a l l  s h o w p l ai n l y th e  n am e  o f th e  m an u fa c ‐
tu r e r,  i d e n ti fyi n g  d e s i g n ati o n ,  m a x i m u m  o p e r ati n g  p r e s s u r e ,

e n c l o s u r e  typ e  d e s i gn a ti o n ,  an d  c o m p l e te  e l e c tr i c a l  r ati n g .

1 0 . 1 . 2 . 5 . 2    Wh e r e  m u l ti p l e  p u m p s  s e r ve  d i ffe r e n t ar e as  o r
p o r ti o n s  o f th e  fac i l i ty,  an  ap p r o p r i a te  s i gn  s h al l  b e  c o n s p i c u ‐

o u s l y atta c h e d  to  e a c h  c o n tr o l l e r  i n d i c ati n g  th e  ar e a,  z o n e ,  o r
p o r ti o n  o f th e  s ys te m  s e r ve d  b y th a t p u m p  o r  p u m p  c o n tr o l l e r.

1 0 . 1 . 2 . 6  S e r vi c e  Ar ran ge m e n ts .    I t s h al l  b e  th e  r e s p o n s i b i l i ty
o f th e  p u m p  m an u fa c tu r e r  o r  i ts  d e s i g n ate d  r e p r e s e n ta ti ve  to

m a ke  n e c e s s ar y ar r a n ge m e n ts  fo r  th e  s e r vi c e s  o f a  m an u fa c tu r ‐
e r ' s  r e p r e s e n tati ve  wh e n  n e e d e d  fo r  s e r vi c e  a n d  a d j u s tm e n t o f
th e  e q u i p m e n t d u r i n g th e  i n s tal l a ti o n ,  te s ti n g,  a n d  wa r r an ty

p e r i o d s .

1 0 . 1 . 2 . 7  S tate  o f Re ad i n e s s .    T h e  c o n tr o l l e r  s h al l  b e  i n  a fu l l y
fu n c ti o n a l  s tate  wi th i n  1 0  s e c o n d s  u p o n  ap p l i c a ti o n  o f a c

p o we r.
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 0 - 4 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 .

1 0 . 1 . 3 *  D e s i gn .    Al l  e l e c tr i c al  c o n tr o l  e q u i p m e n t d e s i gn  s h a l l
c o m p l y wi th  NFPA 70,  Ar ti c l e  6 9 5 ,  a n d  o th e r  ap p l i c a b l e  d o c u ‐
m e n ts .

N 1 0 . 1 . 4  Arc  Fl as h  M i ti gati o n  fo r P e rs o n n e l  P ro te c ti o n .    C o n tr o l ‐
l e r s  s h al l  b e  p r o vi d e d  wi th  a r c  fash  m i ti g ati o n  i n  a c c o r d a n c e
wi th  1 0 . 1 . 4 . 1  o r  1 0 . 1 . 4 . 2 .

N 1 0 . 1 . 4 . 1  C o n s tr u c ti o n .

N 1 0 . 1 . 4 . 1 . 1    C o n tr o l l e r s  s h a l l  b e  c o n s tr u c te d  s o  th a t th e  i s o l a t‐
i n g s wi tc h ,  wi th  i n s ta n ta n e o u s -o n l y o ve r c u r r e n t p r o te c ti o n ,  i s
l o c ate d  i n  a s e p ar a te  e n c l o s u r e  o r  c o m p ar tm e n t atta c h e d  to
th e  c o n tr o l l e r.

N 1 0 . 1 . 4 . 1 . 2    T h e  c o n s tr u c ti o n  o f th e  s e p a r ate  e n c l o s u r e  o r
c o m p a r tm e n t s h a l l  b e  b o th  o f th e  fo l l o wi n g :

( 1 ) Ab l e  to  to ta l l y i s o l a te  i n c o m i n g  n o r m a l  p o we r  fr o m  th e
m a i n  e n c l o s u r e

( 2 ) M ar ke d  to  p r o h i b i t e n e r gi z e d  wo r k

N 1 0 . 1 . 4 . 2    C o n tr o l l e r s  s h al l  b e  l i s te d  as  ar c  r e s i s ta n t.

1 0 . 2  L o c ati o n .

1 0 . 2 . 1 *    C o n tr o l l e r s  s h al l  b e  l o c ate d  as  c l o s e  as  i s  p r a c ti c a l  to
th e  m o to r s  th e y c o n tr o l  an d  s h al l  b e  wi th i n  s i g h t o f th e  m o to r s .

1 0 . 2 . 2    C o n tr o l l e r s  s h al l  b e  l o c ate d  o r  p r o te c te d  s o  th a t th e y
wi l l  n o t b e  d a m ag e d  b y wate r  e s c ap i n g  fr o m  p u m p s  o r  p u m p
c o n n e c ti o n s .

1 0 . 2 . 3    C u r r e n t- c a r r yi n g  p ar ts  o f c o n tr o l l e r s  s h al l  b e  n o t l e s s
th an  1 2  i n .  ( 3 0 5  m m )  ab o ve  th e  foor  l e ve l .

1 0 . 2 . 4    Wo r ki n g  c l e a r an c e s  a r o u n d  c o n tr o l l e r s  s h al l  c o m p l y
wi th  NFPA 70,  Ar ti c l e  1 1 0 .

1 0 . 3  C o n s tr u c ti o n .

1 0 . 3 . 1  E q u i p m e n t.    Al l  e q u i p m e n t s h a l l  b e  s u i ta b l e  fo r  u s e  i n
l o c a ti o n s  s u b j e c t to  a m o d e r a te  d e g r e e  o f m o i s tu r e ,  s u c h  as  a
d am p  b a s e m e n t.

1 0 . 3 . 2  M o u n ti n g.    Al l  e q u i p m e n t s h al l  b e  m o u n te d  i n  a
s u b s tan ti a l  m an n e r  o n  a  s i n gl e  n o n c o m b u s ti b l e  s u p p o r ti n g
s tr u c tu r e .

1 0 . 3 . 3  E n c l o s u re s .

1 0 . 3 . 3 . 1 *    T h e  s tr u c tu r e  o r  p an e l  s h al l  b e  s e c u r e l y m o u n te d  i n ,
as  a  m i n i m u m ,  a N ati o n al  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 E M A)  Typ e  2 ,  d r i p p r o o f e n c l o s u r e ( s )  o r  a n  e n c l o s u r e ( s )
wi th  an  i n g r e s s  p r o te c ti o n  ( I P )  r ati n g  o f I P 3 1 .

N 1 0 . 3 . 3 . 2    C o n tr o l l e r s  wi th  va r i ab l e -s p e e d  p r e s s u r e -l i m i ti n g
c o n tr o l  o r  var i ab l e -s p e e d  s u c ti o n -l i m i ti n g  c o n tr o l  s h a l l  b e
s e c u r e l y m o u n te d  i n ,  a s  a m i n i m u m ,  a N ati 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 E M A)  Typ e  1 2 ,  d u s tti g h t e n c l o ‐
s u r e ( s )  o r  a n  e n c l o s u r e ( s )  wi th  an  i n gr e s s  p r o te c ti o n  ( I P )
ra ti n g  o f I P 5 4 .

1 0 . 3 . 3 . 3    Wh e r e  th e  e q u i p m e n t i s  l o c ate d  o u ts i d e ,  o r  wh e r e
s p e c i al  e n vi r o n m e n ts  e x i s t,  s u i ta b l y r a te d  e n c l o s u r e s  s h al l  b e
u s e d .

1 0 . 3 . 3 . 4    T h e  e n c l o s u r e ( s )  s h al l  b e  g r o u n d e d  i n  a c c o r d a n c e
wi th  NFPA 70,  Ar ti c l e  2 5 0 .

1 0 . 3 . 4  C o n n e c ti o n s  an d  Wi ri n g.

1 0 . 3 . 4 . 1    Al l  b u s b a r s  a n d  c o n n e c ti o n s  s h al l  b e  r e ad i l y a c c e s s i ‐
b l e  fo r  m a i n te n an c e  wo r k a fte r  i n s ta l l ati o n  o f th e  c o n tr o l l e r.

1 0 . 3 . 4 . 2    Al l  b u s b a r s  an d  c o n n e c ti o n s  s h al l  b e  ar r a n ge d  s o  th a t
d i s c o n n e c ti o n  o f th e  e x te r n a l  c i r c u i t c o n d u c to r s  wi l l  n o t b e

r e q u i r e d .

1 0 . 3 . 4 . 3    M e an s  s h al l  b e  p r o vi d e d  o n  th e  e x te r i o r  o f th e
c o n tr o l l e r  to  r e ad  al l  l i n e  c u r r e n ts  an d  a l l  l i n e  vo l tag e s  wi th  a n
ac c u r ac y wi th i n  ± 2  p e r c e n t o f m o to r  n a m e p l a te  vo l ta ge  an d

c u r r e n t.

1 0 . 3 . 4 . 3 . 1    Wh e r e  a  s e l f-r e gu l a ti n g va r i ab l e  s p e e d  fre  p u m p
u n i t i s  ap p l i e d  to  th e  o u tp u t o f th e  c o n tr o l l e r,  th e  ac c u r a c y o f

th e  fre  p u m p  c o n tr o l l e r  m e te r s  s h al l  n o t b e  r e q u i r e d  to  b e
m a i n tai n e d ,  an d  th e  m e te r s  o n  th e  s e l f-r e gu l a ti n g var i ab l e

s p e e d  fre  p u m p  u n i t s h a l l  b e  u s e d .

1 0 . 3 . 4 . 4  C o n ti n u o us - D u ty B as i s .

1 0 . 3 . 4 . 4 . 1    U n l e s s  th e  r e q u i r e m e n ts  o f 1 0 . 3 . 4 . 4 . 2  ar e  m e t,
b u s b a r s  an d  o th e r  wi r i n g e l e m e n ts  o f th e  c o n tr o l l e r  s h a l l  b e

d e s i g n e d  o n  a c o n ti n u o u s -d u ty b as i s .

1 0 . 3 . 4 . 4 . 2    T h e  r e q u i r e m e n ts  o f 1 0 . 3 . 4 . 4 . 1  s h al l  n o t ap p l y to
c o n d u c to r s  th a t a r e  i n  a c i r c u i t o n l y d u r i n g  th e  m o to r  s tar ti n g
p e r i o d ,  wh i c h  s h al l  b e  p e r m i tte d  to  b e  d e s i g n e d  ac c o r d i n g l y.

1 0 . 3 . 4 . 5  Fi e l d  C o n n e c ti o n s .

1 0 . 3 . 4 . 5 . 1    A fre  p u m p  c o n tr o l l e r  s h al l  n o t b e  u s e d  as  a  r a c e ‐
way o r  a s  a  j u n c ti o n  b o x  fo r  an y p u r p o s e  (see Section 9. 7),  i n c l u d ‐

i n g  th e  fo l l o wi n g :

( 1 ) To  s u p p l y o th e r  e q u i p m e n t
( 2 ) To  s p l i c e  i n c o m i n g o r  o u tg o i n g  wi r e s
( 3 ) To  c o n n e c t e x te r n al  s u r ge  s u p p r e s s i o n

1 0 . 3 . 4 . 5 . 2    N o  u n d e r vo l tag e ,  p h as e  l o s s ,  fr e q u e n c y s e n s i ti ve ,  o r
o th e r  d e vi c e ( s )  s h al l  b e  feld  i n s tal l e d  th at au to m ati c al l y o r

m a n u al l y p r o h i b i ts  e l e c tr i c al  a c tu a ti o n  o f th e  m o to r  c o n tac to r.

1 0 . 3 . 4 . 5 . 3 *    E x c e p t as  p r o vi d e d  i n  4 . 2 1 . 2 . 2 ( 1 )  an d  1 0 . 9 . 4 ,  l o c k‐
o u t,  r e m o te  s h u td o wn ,  o r  i n te r l o c k to  p r e ve n t n o r m al  o p e r a‐

ti o n  s h al l  n o t b e  p e r m i tte d  u n l e s s  ap 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 .

1 0 . 3 . 4 . 6    E l e c tr i c a l  s u p p l y c o n d u c to r s  fo r  p r e s s u r e  m ai n te ‐
n an c e  ( j o c ke y o r  m a ke -u p )  p u m p ( s )  s h al l  n o t b e  c o n n e c te d  to

th e  fre  p u m p  c o n tr o l l e r.

1 0 . 3 . 5  P ro te c ti o n  o f C o n tro l  C i rc u i ts .

1 0 . 3 . 5 . 1    C i r c u i ts  th at ar e  n e c e s s a r y fo r  p r o p e r  o p e r a ti o n  o f
th e  c o n tr o l l e r  s h a l l  n o t h ave  o ve r c u r r e n t p r o te c ti ve  d e vi c e s

c o n n e c te d  i n  th e m .

1 0 . 3 . 5 . 2    T h e  s e c o n d ar y o f th e  tr an s fo r m e r  an d  c o n tr o l  c i r c u i ‐
tr y s h al l  b e  p e r m i tte d  to  b e  u n gr o u n d e d  e x c e p t a s  r e q u i r e d  i n
1 0 . 6 . 5 . 4 .

1 0 . 3 . 6 *  E x te r n al  O p e rati o n .    Al l  s wi tc h i n g  e q u i p m e n t fo r
m a n u a l  u s e  i n  c o n n e c ti n g o r  d i s c o n n e c ti n g  o r  s tar ti n g  o r  s to p ‐

p i n g  th e  m o to r  s h al l  b e  e x te r n a l l y o p e r a b l e .

1 0 . 3 . 7  E l e c tri c al  D i agram s  an d  I n s tr u c ti o n s .

1 0 . 3 . 7 . 1    An  e l e c tr i c a l  s c h e m a ti c  d i a g r a m  s h al l  b e  p r o vi d e d
a n d  p e r m an e n tl y atta c h e d  to  th e  i n s i d e  o f th e  c o n tr o l l e r  e n c l o ‐

s u r e .
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E L E C T RI C - D RI VE  C O N T RO L L E RS  AN D  AC C E S S O RI E S 2 0 - 4 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 . 2 0 2 2  E d i t i o n

1 0 . 3 . 7 . 2    Al l  th e  feld  wi r i n g te r m i n al s  s h al l  b e  p l ai n l y m ar ke d
to  c o r r e s p o n d  wi th  th e  feld  c o n n e c ti o n  d i a gr a m  fu r n i s h e d .

Δ 1 0 . 3 . 7 . 3 *  O p e rati n g an d  I n s tal l ati o n  I n s tr u c ti o n s .

N 1 0 . 3 . 7 . 3 . 1    T h e  fo l l o wi n g  b a s i c  o p e r a ti n g i n s tr u c ti o n s ,  a s  a
m i n i m u m ,  fo r  e m e r ge n c y r e s p o n s e  o p e r a ti o n  o f th e  c o n tr o l l e r
s h a l l  b e  m o u n te d  o n  th e  e x te r i o r  o f th e  c o n tr o l l e r :

( 1 ) O p e n i n g  an d  c l o s i n g  s e q u e n c e  o f th e  n o r m a l  a n d  e m e r ‐
ge n c y i s o l ati n g  s wi tc h e s ,  i f s e p a r ate  fr o m  th e  c i r c u i t

b r e a ke r
( 2 ) O p e n i n g an d  c l o s i n g  s e q u e n c e  o f th e  n o r m a l  a n d  e m e r ‐

g e n c y c i r c u i t b r e a ke r s
( 3 ) O p e r a ti n g th e  e m e r g e n c y- r u n  m e c h a n i c al  c o n tr o l
( 4 ) S tar ti n g  th e  p u m p  b y m an u a l  e l e c tr i c al  m e a n s
( 5 ) S to p p i n g th e  p u m p  b y m a n u al  e l e c tr i c al  m e an s

N 1 0 . 3 . 7 . 3 . 2    T h e  fo l l o wi n g c o m p l e te  i n s ta l l a ti o n  i n s tr u c ti o n s ,  a s
a m i n i m u m ,  s h al l  b e  p r o vi d e d  wi th  th e  c o n tr o l l e r  wi th o u t
re q u i r i n g  ac c e s s  to  a  we b s i te  o r  o th e r  e l e c tr o n i c  m e a n s :

( 1 ) L o c ati o n  an d  s i z e  o f m o u n ti n g  h o l e s
( 2 ) S u i ta b l e  l o c ati o n s  fo r  c o n d u i t e n tr an c e
( 3 ) L o c ati o n  o f p l u m b i n g  c o n n e c ti o n
( 4 ) I n p u t a n d  o u tp u t l u g s i z e s  fo r  p o we r  wi r i n g
( 5 ) I n p u t an d  o u tp u t l u g s i z e s  fo r  r e m o te  a l a r m  an d  c o n tr o l

fu n c ti o n s
( 6 ) E x te r n a l  c o n n e c ti o n  d r a wi n g

N 1 0 . 3 . 7 . 3 . 3    T h e  fo l l o wi n g ad va n c e d  o p e r ati n g  i n s tr u c ti o n s ,  a s  a
m i n i m u m ,  fo r  th e  fre  p u m p  c o n tr o l l e r  o th e r  th an  wh at i s
re q u i r e d  i n  1 0 . 3 . 7 . 3 . 1  s h al l  b e  p r o vi d e d  wi th  th e  c o n tr o l l e r,  o r,
at th e  o p ti o n  o f th e  m an u fac tu r e r,  b as e d  o n  th e  m o d e l  o r  th e
s e r i al  n u m b e r,  m a d e  a c c e s s i b l e  o n  th e  m a n u fac tu r e r ' s  we b s i te
o r  th r o u gh  o th e r  e l e c tr o n i c  m e an s :

( 1 ) D e s c r i p ti o n  o f th e  m o d e l ,  i n c l u d i n g  a l l  o p ti o n s
( 2 ) P r o d u c t specifcations
( 3 ) M e n u  fu n c ti o n s
( 4 ) S e tti n gs
( 5 ) M ai n te n a n c e

1 0 . 3 . 7 . 4    T h e  i n s tal l ati o n  i n s tr u c ti o n s  o f th e  m a n u fac tu r e r  o f
th e  fre  p u m p  c o n tr o l l e r  s h al l  b e  fo l l o we d .

1 0 . 3 . 8  M ark i n g.

1 0 . 3 . 8 . 1    E a c h  m o to r  c o n tr o l  d e vi c e  a n d  e ac h  s wi tc h  an d
c i r c u i t b r e a ke r  s h al l  b e  m a r ke d  to  p l a i n l y i n d i c ate  th e  n a m e  o f
th e  m a n u fac tu r e r,  th e  d e s i gn a te d  i d e n ti fyi n g  n u m b e r,  an d  th e
e l e c tr i c al  r ati n g  i n  vo l ts ,  h o r s e p o we r,  am p e r e s ,  fr e q u e n c y,
p h as e s ,  a n d  s o  fo r th ,  as  ap p r o p r i ate .

1 0 . 3 . 8 . 2    T h e  m ar ki n g s  s h a l l  b e  s o  l o c a te d  a s  to  b e  vi s i b l e  afte r
i n s ta l l a ti o n .

1 0 . 4  C o m p o n e n ts .

1 0 . 4 . 1 *  Vo l tage  S u rge  Ar re s te r.

1 0 . 4 . 1 . 1    U n l e s s  th e  r e q u i r e m e n ts  o f 1 0 . 4 . 1 . 3  o r  1 0 . 4 . 1 . 4  a r e
m e t,  a vo l tag e  s u r g e  ar r e s te r  c o m p l yi n g  wi th  AN S I / I E E E  C 6 2 . 1 ,
IEEE Standard for Gapped Silicon-Carbide Surge Arresters for AC
Power Circuits,  o r  AN S I / I E E E  C 6 2 . 1 1 ,  IEEE Standard for Metal-
Oxide Surge Arresters for Alternating Current Power Circuits (> 1  kV),
s h a l l  b e  i n s tal l e d  fr o m  e a c h  p h as e  to  gr o u n d .  (See 1 0. 3. 3. 4. )

1 0 . 4 . 1 . 2    T h e  s u r g e  a r r e s te r  s h al l  b e  r ate d  to  s u p p r e s s  vo l ta ge
s u r ge s  ab o ve  l i n e  vo l ta ge .

1 0 . 4 . 1 . 3    T h e  r e q u i r e m e n ts  o f 1 0 . 4 . 1 . 1  an d  1 0 . 4 . 1 . 2  s h a l l  n o t
ap p l y to  c o n tr o l l e r s  r a te d  i n  e x c e s s  o f 6 0 0  V.  (See Section 1 0. 6. )

Δ 1 0 . 4 . 1 . 4    T h e  r e q u i r e m e n ts  o f 1 0 . 4 . 1 . 1  an d  1 0 . 4 . 1 . 2  s h a l l  n o t
ap p l y wh e r e  th e  c o n tr o l l e r  c an  wi th s tan d  wi th o u t d am ag e  a 1 0
kV i m p u l s e  i n  a c c o r d an c e  wi th  I E E E  C 6 2 . 4 1 ,  IEEE Recommended

Practice for Surge Voltages in Low-Voltage AC Power Circuits,  o r
wh e r e  th e  c o n tr o l l e r  i s  l i s te d  to  wi th s tan d  s u r g e s  an d  i m p u l s e s
i n  ac c o r d an c e  wi th  U L  1 4 4 9 ,  Surge Protective Devices.

1 0 . 4 . 2  I s o l ati n g S wi tc h .

1 0 . 4 . 2 . 1  G e n e ral .

1 0 . 4 . 2 . 1 . 1    T h e  i s o l ati n g  s wi tc h  s h al l  b e  a  m a n u a l l y o p e r ab l e
m o to r  c i r c u i t s wi tc h  o r  a m o l d e d  c as e  s wi tc h  h a vi n g  a  h o r s e ‐

p o we r  r ati n g  e q u al  to  o r  g r e ate r  th an  th e  m o to r  h o r s e p o we r.

1 0 . 4 . 2 . 1 . 2 *    A m o l d e d  c a s e  s wi tc h  h avi n g  a n  am p e r e  r ati n g  n o t
l e s s  th an  1 1 5  p e r c e n t o f th e  m o to r  r a te d  fu l l -l o ad  c u r r e n t an d

al s o  s u i tab l e  fo r  i n te r r u p ti n g  th e  m o to r  l o c ke d  r o to r  c u r r e n t
s h a l l  b e  p e r m i tte d .

1 0 . 4 . 2 . 1 . 3    A m o l d e d  c as e  i s o l ati n g  s wi tc h  s h a l l  b e  p e r m i tte d  to
h ave  s e l f-p r o te c ti n g i n s ta n ta n e o u s  s h o r t- 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 ,  p r o vi d e d  th a t th i s  s wi tc h  d o e s  n o t tr i p  u n l e s s  th e
c i r c u i t b r e ak e r  i n  th e  s am e  c o n tr o l l e r  tr i p s .

1 0 . 4 . 2 . 2  E x te r n al l y O p e rab l e .    T h e  i s o l ati n g  s wi tc h  s h a l l  b e
e x te r n al l y o p e r ab l e .

1 0 . 4 . 2 . 3 *  Am p e re  Rati n g.    T h e  a m p e r e  r a ti n g o f th e  i s o l a ti n g
s wi tc h  s h a l l  b e  at l e as t 1 1 5  p e r c e n t o f th e  fu l l -l o ad  c u r r e n t
r ati n g  o f th e  m o to r.

1 0 . 4 . 2 . 4  War n i n g.

1 0 . 4 . 2 . 4 . 1    U n l e s s  th e  r e q u i r e m e n ts  o f 1 0 . 4 . 2 . 4 . 2  a r e  m e t,  th e
fo l l o wi n g  wa r n i n g  s h a l l  ap p e a r  o n  o r  i m m e d i ate l y a d j ac e n t to

th e  i s o l a ti n g s wi tc h :

WARN I N G

D O  N O T  O P E N  O R C L O S E  T H I S  S WI T C H  WH I L E  T H E
C I RC U I T  B RE AKE R ( D I S C O N N E C T I N G M E AN S )  I S  I N

C L O S E D  P O S I T I O N .

1 0 . 4 . 2 . 4 . 2  I n s tr u c ti o n  L ab e l .    T h e  r e q u i r e m e n ts  o f 1 0 . 4 . 2 . 4 . 1
s h a l l  n o t ap p l y wh e r e  th e  r e q u i r e m e n ts  o f 1 0 . 4 . 2 . 4 . 2 . 1  an d

1 0 . 4 . 2 . 4 . 2 . 2  ar e  m e t.

1 0 . 4 . 2 . 4 . 2 . 1    Wh e r e  th e  i s o l a ti n g s wi tc h  an d  th e  c i r c u i t b r e a ke r
ar e  s o  i n te r l o c ke d  th a t th e  i s o l ati n g  s wi tc h  c an  b e  n e i th e r
o p e n e d  n o r  c l o s e d  wh i l e  th e  c i r c u i t b r e ake r  i s  c l o s e d ,  th e  war n ‐

i n g l a b e l  s h a l l  b e  p e r m i tte d  to  b e  r e p l ac e d  wi th  an  i n s tr u c ti o n
l ab e l  th at d i r e c ts  th e  o r d e r  o f o p e r a ti o n .

1 0 . 4 . 2 . 4 . 2 . 2    T h i s  l ab e l  s h al l  b e  p e r m i tte d  to  b e  p ar t o f th e
l ab e l  r e q u i r e d  b y 1 0 . 3 . 7 . 3 .

1 0 . 4 . 2 . 5  O p e rati n g H an d l e .

1 0 . 4 . 2 . 5 . 1    U n l e s s  th e  r e q u i r e m e n ts  o f 1 0 . 4 . 2 . 5 . 2  a r e  m e t,  th e
i s o l ati n g  s wi tc h  o p e r a ti n g h an d l e  s h al l  b e  p r o vi d e d  wi th  a
s p r i n g  l a tc h  th a t s h a l l  b e  s o  ar r a n ge d  th a t i t r e q u i r e s  th e  u s e  o f

th e  o th e r  h an d  to  h o l d  th e  l atc h  r e l e a s e d  i n  o r d e r  to  p e r m i t
o p e n i n g  o r  c l o s i n g  o f th e  s wi tc h .

1 0 . 4 . 2 . 5 . 2    T h e  r e q u i r e m e n ts  o f 1 0 . 4 . 2 . 5 . 1  s h al l  n o t a p p l y
wh e r e  th e  i s o l a ti n g s wi tc h  an d  th e  c i r c u i t b r e a ke r  ar e  s o  i n te r ‐
l o c ke d  th a t th e  i s o l ati n g  s wi tc h  c a n  b e  n e i th e r  o p e n e d  n o r

c l o s e d  wh i l e  th e  c i r c u i t b r e ake r  i s  c l o s e d .
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 0 - 4 4

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 .

1 0 . 4 . 3  C i rc u i t B re ake r ( D i s c o n n e c ti n g M e an s ) .

1 0 . 4 . 3 . 1 *  G e n e ral .    T h e  m o to r  b r a n c h  c i r c u i t s h al l  b e  p r o te c ‐
te d  b y a  c i r c u i t b r e a ke r  th a t s h al l  b e  c o n n e c te d  d i r e c tl y to  th e
l o ad  s i d e  o f th e  i s o l a ti n g s wi tc h  a n d  s h al l  h ave  o n e  p o l e  fo r
e a c h  u n gr o u n d e d  c i r c u i t c o n d u c to r.

1 0 . 4 . 3 . 2  M e c h an i c al  C h arac te ri s ti c s .    T h e  c i r c u i t b r e ake r  s h a l l
h a ve  th e  fo l l o wi n g  m e c h a n i c al  c h a r ac te r i s ti c s :

( 1 ) I t s h a l l  b e  e x te r n a l l y o p e r ab l e .  (See 1 0. 3. 6. )
( 2 ) I t s h a l l  tr i p  fr e e  o f th e  h an d l e .
( 3 ) A n a m e p l a te  wi th  th e  l e ge n d  “ C i r c u i t b r e a ke r  — d i s c o n ‐

n e c ti n g  m e an s ”  i n  l e tte r s  n o t l e s s  th an  3 ∕8  i n .  ( 1 0  m m )
h i g h  s h al l  b e  l o c ate d  o n  th e  o u ts i d e  o f th e  c o n tr o l l e r
e n c l o s u r e  ad j a c e n t to  th e  m e a n s  fo r  o p e r ati n g  th e  c i r c u i t

b r e a ke r.

1 0 . 4 . 3 . 3 *  E l e c tri c al  C h arac te ri s ti c s .

1 0 . 4 . 3 . 3 . 1    T h e  c i r c u i t b r e ake r  s h a l l  h a ve  th e  fo l l o wi n g e l e c tr i ‐
c a l  c h ar ac te r i s ti c s :

( 1 ) A c o n ti n u o u s  c u r r e n t r a ti n g n o t l e s s  th an  1 1 5  p e r c e n t o f
th e  r ate d  fu l l - l o a d  c u r r e n t o f th e  m o to r

( 2 ) O ve r c u r r e n t- s e n s i n g e l e m e n ts  o f th e  n o n th e r m a l  typ e
( 3 ) I n s tan tan e o u s  s h o r t- 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
( 4 ) * An  ad e q u ate  i n te r r u p ti n g  r ati n g  to  p r o vi d e  th e  s u i tab i l i ty

r ati n g  o f th e  c o n tr o l l e r  d i s c u s s e d  i n  1 0 . 1 . 2 . 2
( 5 ) C ap ab i l i ty o f a l l o wi n g  n o r m a l  an d  e m e r ge n c y s tar ti n g

an d  r u n n i n g  o f th e  m o to r  wi th o u t tr i p p i n g (see 1 0. 5. 3. 2)
( 6 ) An  i n s ta n ta n e o u s  tr i p  s e tti n g  o f n o t m o r e  th a n  2 0  ti m e s

th e  fu l l - l o ad  c u r r e n t

1 0 . 4 . 3 . 3 . 1 . 1 *    T h e  c i r c u i t b r e ake r  s h al l  n o t tr i p  wh e n  s tar ti n g  a
m o to r  fr o m  r e s t i n  th e  ac r o s s -th e -l i n e  ( d i r e c t-o n -l i n e )  m o d e ,

wh e th e r  o r  n o t th e  c o n tr o l l e r  i s  o f th e  r e d u c e d  i n r u s h  s tar ti n g
typ e .

1 0 . 4 . 3 . 3 . 1 . 2 *    T h e  c i r c u i t b r e ake r  s h al l  n o t tr i p  wh e n  p o we r  i s
i n te r r u p te d  fr o m  a  r u n n i n g p u m p ,  o r  i f th e  p u m p  i s  r e s tar te d
i n  l e s s  th an  3  s e c o n d s  afte r  b e i n g  s h u t d o wn .  I f a c o n tr o l  c i r c u i t

p r e ve n ti n g a  r e -s tar t wi th i n  3  s e c o n d s  i s  p r o vi d e d ,  th i s  r e q u i r e ‐
m e n t s h a l l  n o t ap p l y.

1 0 . 4 . 3 . 3 . 2 *    C u r r e n t l i m i te r s ,  wh e r e  i n te g r al  p a r ts  o f th e  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  u s e d  to  o b tai n  th e  r e q u i r e d
i n te r r u p ti n g  r ati n g ,  p r o vi d e d  al l  th e  fo l l o wi n g  r e q u i r e m e n ts

ar e  m e t:

( 1 ) T h e  b r e a ke r  s h a l l  ac c e p t c u r r e n t l i m i te r s  o f o n l y o n e
r ati n g .

( 2 ) T h e  c u r r e n t l i m i te r s  s h al l  h o l d  3 0 0  p e r c e n t o f fu l l - l o ad
m o to r  c u r r e n t fo r  a m i n i m u m  o f 3 0  m i n u te s .

( 3 ) T h e  c u r r e n t l i m i te r s ,  wh e r e  i n s tal l e d  i n  th e  b r e a ke r,  s h a l l
n o t o p e n  at l o c ke d  r o to r  c u r r e n t.

( 4 ) A s p ar e  s e t o f c u r r e n t l i m i te r s  o f c o r r e c t rati n g  s h a l l  b e
ke p t r e ad i l y avai l a b l e  i n  a c o m p ar tm e n t o r  rac k wi th i n  th e
c o n tr o l l e r  e n c l o s u r e .

Δ 1 0 . 4 . 4  L o c k e d  Ro to r O ve rc u r re n t P ro te c ti o n .

N 1 0 . 4 . 4 . 1    A l o c ke d  r o to r  o ve r c u r r e n t d e vi c e  i s  th e  o n l y o th e r
o ve r c u r r e n t p r o te c ti ve  d e vi c e  th a t s h al l  b e  re q u i r e d  an d
p e r m i tte d  b e twe e n  th e  i s o l ati n g  s wi tc h  a n d  th e  fre  p u m p

m o to r.

N 1 0 . 4 . 4 . 2    T h e  l o c ke d  r o to r  o ve r c u r r e n t d e vi c e  s h al l  b e  l o c ate d
wi th i n  th e  fre  p u m p  c o n tr o l l e r.

NΔ 1 0 . 4 . 4 . 3    T h e  l o c ke d  r o to r  o ve r c u r r e n t d e vi c e  s h a l l  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 :

( 1 ) F o r  a s q u i r r e l -c ag e  o r  wo u n d -r o to r  i n d u c ti o n  m o to r,  th e
d e vi c e  s h a l l  b e  o f th e  ti m e - d e l a y typ e  h a vi n g tr i p p i n g
ti m e s  as  fo l l o ws :

( a) B e twe e n  8  s e c o n d s  an d  1 2  s e c o n d s  at l o c ke d  r o to r
c u r r e n t

( b ) T h r e e  m i n u te s  at a  m i n i m u m  o f 3 0 0  p e r c e n t o f
m o to r  fu l l - l o ad  c u r r e n t

( 2 ) F o r  a  d i r e c t-c u r r e n t m o to r,  th e  d e vi c e  s h a l l  b e  as  fo l l o ws :

( a) O f th e  i n s tan tan e o u s  typ e
( b ) C al i b r ate d  a n d  s e t a t a  m i n i m u m  o f 4 0 0  p e r c e n t o f

m o to r  fu l l - l o a d  c u r r e n t
( 3 ) Vi s u a l  m e a n s  o r  m ar k i n g s  s h a l l  b e  p l ac e d  o n  th e  d e vi c e  to

i n d i c a te  th at r e q u i r e d  s e tti n gs  h ave  b e e n  m a d e .
( 4 ) * I t s h a l l  b e  p o s s i b l e  to  r e s e t th e  d e vi c e  fo r  o p e r a ti o n

i m m e d i a te l y afte r  tr i p p i n g ,  wi th  th e  tr i p p i n g c h ar a c te r i s ‐
ti c s  th e r e afte r  r e m ai n i n g  u n c h an g e d .

( 5 ) Tr i p p i n g s h al l  c o m p l y wi th  b o th  o f th e  fo l l o wi n g:

( a) Tr i p p i n g s h a l l  b e  a c c o m p l i s h e d  b y o p e n i n g  th e
c i r c u i t b r e ake r.

( b ) T h e  c i r c u i t b r e a ke r  s h a l l  b e  o f th e  e x te r n al  m an u al
r e s e t typ e .

1 0 . 4 . 5  M o to r S tar ti n g C i rc u i tr y.

1 0 . 4 . 5 . 1  M o to r C o n tac to r.    T h e  m o to r  c o n tac to r  s h a l l  b e
h o r s e p o we r  r a te d  an d  s h a l l  b e  o f th e  m ag n e ti c  typ e  wi th  a

c o n tac t i n  e a c h  u n gr o u n d e d  c o n d u c to r.

1 0 . 4 . 5 . 1 . 1    Ru n n i n g  c o n ta c to r s  s h al l  b e  s i z e d  fo r  b o th  th e
l o c ke d  r o to r  c u r r e n ts  an d  th e  c o n ti n u o u s  r u n n i n g  c u r r e n ts

e n c o u n te r e d .

1 0 . 4 . 5 . 1 . 2    S tar ti n g  c o n ta c to r s  s h al l  b e  s i z e d  fo r  b o th  th e
l o c ke d  r o to r  c u r r e n t an d  th e  a c c e l e r ati o n  ( s tar ti n g )  e n c o u n ‐
te r e d .

1 0 . 4 . 5 . 2  T i m e d  Ac c e l e rati o n .

1 0 . 4 . 5 . 2 . 1    F o r  e l e c tr i c al  o p e r a ti o n  o f r e d u c e d -vo l tag e  c o n tr o l ‐
l e r s ,  ti m e d  au to m ati c  a c c e l e r ati o n  o f th e  m o to r  s h a l l  b e

p r o vi d e d .

1 0 . 4 . 5 . 2 . 2    T h e  p e r i o d  o f m o to r  a c c e l e r ati o n  s h a l l  n o t e x c e e d
1 0  s e c o n d s .

1 0 . 4 . 5 . 3  S tar ti n g Re s i s to rs .    S ta r ti n g r e s i s to r s  s h al l  b e  d e s i g n e d
to  p e r m i t o n e  5 -s e c o n d  s ta r ti n g o p e r ati o n  e ve r y 8 0  s e c o n d s  fo r

a p e r i o d  o f n o t l e s s  th a n  1  h o u r.

1 0 . 4 . 5 . 4  S tar ti n g Re ac to rs  an d  Au to tran s fo r m e rs .

Δ 1 0 . 4 . 5 . 4 . 1    S tar ti n g  r e ac to r s  a n d  a u to tr a n s fo r m e r s  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 U L  5 0 8 ,  Industrial Control Equipment,

Tab l e  9 2 . 1 .

Δ 1 0 . 4 . 5 . 4 . 2    S tar ti n g  r e ac to r s  an d  au to tr a n s fo r m e r s  o ve r  2 0 0  h p
s h a l l  b e  p e r m i tte d  to  b e  d e s i gn e d  to  P ar t 3  o f U L  5 0 8 ,  Industrial

Control Equipment,  Tab l e  9 2 . 1 ,  i n  l i e u  o f P a r t 4 .

1 0 . 4 . 5 . 5  S o ft S tar t U n i ts .

1 0 . 4 . 5 . 5 . 1    S o ft s tar t u n i ts  s h a l l  b e  h o r s e p o we r  r a te d  o r  specif‐
cally d e s i g n e d  fo r  th e  s e r vi c e .

1 0 . 4 . 5 . 5 . 2    T h e  b yp a s s  c o n ta c to r  s h a l l  c o m p l y wi th  1 0 . 4 . 5 . 1 .
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E L E C T RI C - D RI VE  C O N T RO L L E RS  AN D  AC C E S S O RI E S 2 0 - 4 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 . 2 0 2 2  E d i t i o n

1 0 . 4 . 5 . 5 . 3    S o ft s ta r t u n i ts  s h al l  c o m p l y wi th  th e  d u ty c yc l e
r e q u i r e m e n ts  i n  a c c o r d an c e  wi th  1 0 . 4 . 5 . 4 . 1  a n d  1 0 . 4 . 5 . 4 . 2 .

1 0 . 4 . 5 . 6  O p e rati n g C o i l s .

1 0 . 4 . 5 . 6 . 1    F o r  c o n tr o l l e r s  o f 5 0 0  V o r  l e s s ,  th e  o p e r a ti n g
c o i l ( s )  fo r  an y m o to r  c o n tac to r ( s )  an d  an y b yp as s  c o n tac to r ( s ) ,
i f p r o vi d e d ,  s h a l l  b e  s u p p l i e d  d i r e c tl y fr o m  th e  m a i n  p o we r
vo l tag e  an d  n o t th r o u g h  a tr a n s fo r m e r.

1 0 . 4 . 5 . 6 . 2    F o r  c o n tr o l l e r s  r a te d  ab o ve  5 0 0  V b u t n o t m o r e
th an  6 0 0  V,  a  tr a n s fo r m e r  s h al l  b e  p e r m i tte d  to  s u p p l y th e
o p e r ati n g  c o i l s  r e fe r r e d  to  i n  1 0 . 4 . 5 . 6 . 1 .

N 1 0 . 4 . 5 . 6 . 3    I t s h a l l  b e  p e r m i tte d  fo r  d c  c o i l s  to  b e  p o we r e d
fr o m  th e  s ys te m  d c  p o we r  s u p p l y,  p r o vi d e d  th e  p o we r  s u p p l y
c o n tr o l  c i r c u i t i s  r ate d  fo r  c o n ti n u o u s  s u p p l y o f th e  m a x i m u m
c o i l  p u l l -i n  c u r r e n t,  an d  al l  o th e r  p o s s i b l e  l o a d s .

1 0 . 4 . 5 . 7 *  S i n gl e - P h as e  S e n s o rs  i n  C o n tro l l e r.

1 0 . 4 . 5 . 7 . 1    S e n s o r s  s h al l  b e  p e r m i tte d  to  p r e ve n t a  th r e e -p h a s e
m o to r  fr o m  s tar ti n g  u n d e r  s i n g l e - p h as e  c o n d i ti o n .

1 0 . 4 . 5 . 7 . 2    S u c h  s e n s o r s  s h al l  n o t c au s e  d i s c o n n e c ti o n  o f th e
m o to r  i f i t i s  r u n n i n g at th e  ti m e  o f s i n g l e -p h as e  o c c u r r e n c e .

1 0 . 4 . 5 . 7 . 3    S u c h  s e n s o r s  s h al l  b e  m o n i to r e d  to  p r o vi d e  a l o c al
vi s i b l e  s i gn a l  i n  th e  e ve n t o f m al fu n c ti o n  o f th e  s e n s o r s .

1 0 . 4 . 5 . 8    N o  gr o u n d  fau l t p r o te c ti o n  ( tr i p p i n g)  s h a l l  b e
al l o we d .

1 0 . 4 . 5 . 9    A g r o u n d  fau l t al a r m  s h a l l  b e  p e r m i tte d .

1 0 . 4 . 6 *  S i gn al  D e vi c e s  o n  C o n tro l l e r.

1 0 . 4 . 6 . 1  P o we r Avai l ab l e  Vi s i b l e  I n d i c ato r.

1 0 . 4 . 6 . 1 . 1    A vi s i b l e  i n d i c ato r  s h al l  m o n i to r  th e  a va i l a b i l i ty o f
p o we r  i n  al l  p h a s e s  at th e  l i n e  te r m i n a l s  o f th e  m o to r  c o n tac to r
o r  o f th e  b yp as s  c o n tac to r,  i f p r o vi d e d .

1 0 . 4 . 6 . 1 . 2    I f th e  vi s i b l e  i n d i c ato r  i s  a  p i l o t l am p ,  i t s h al l  b e
ac c e s s i b l e  fo r  r e p l ac e m e n t.

1 0 . 4 . 6 . 1 . 3    Wh e n  p o we r  i s  s u p p l i e d  fr o m  m u l ti p l e  p o we r  s o u r ‐
c e s ,  m o n i to r i n g o f e ac h  p o we r  s o u r c e  fo r  p h as e  l o s s  s h al l  b e
p e r m i tte d  a t a n y p o i n t e l e c tr i c al l y u p s tr e am  o f th e  l i n e  te r m i ‐
n a l s  o f th e  c o n tac to r,  p r o vi d e d  al l  s o u r c e s  ar e  m o n i to r e d .

1 0 . 4 . 6 . 2  P h as e  Re ve rs al .

1 0 . 4 . 6 . 2 . 1    P h a s e  r e ve r s a l  o f th e  p o we r  s o u r c e  to  wh i c h  th e  l i n e
te r m i n a l s  o f th e  m o to r  c o n tac to r  a r e  c o n n e c te d  s h a l l  b e  i n d i c a‐
te d  b y a vi s i b l e  i n d i c ato r.

1 0 . 4 . 6 . 2 . 2    Wh e n  p o we r  i s  s u p p l i e d  fr o m  m u l ti p l e  p o we r  s o u r ‐
c e s ,  m o n i to r i n g  o f e a c h  p o we r  s o u r c e  fo r  p h as e  r e ve r s al  s h a l l
b e  p e r m i tte d  at a n y p o i n t e l e c tr i c a l l y u p s tr e am  o f th e  l i n e
te r m i n a l s  o f th e  c o n ta c to r,  p r o vi d e d  a l l  s o u r c e s  ar e  m o n i to r e d .

1 0 . 4 . 7 *  Fi re  P u m p  Al ar m  an d  S i gn al  D e vi c e s  Re m o te  fro m
C o n tro l l e r.

1 0 . 4 . 7 . 1    Wh e r e  th e  p u m p  r o o m  i s  n o t c o n s ta n tl y a tte n d e d ,
au d i b l e  o r  vi s i b l e  s i g n al s  p o we r e d  b y a s e p ar a te  r e l i ab l e  s u p e r ‐
vi s e d  s o u r c e  n o t e x c e e d i n g 1 2 5  V s h al l  b e  p r o vi d e d  at a  p o i n t
o f c o n s tan t a tte n d a n c e .

1 0 . 4 . 7 . 2    T h e s e  fre  p u m p  al a r m s  an d  s i g n al s  s h al l  i n d i c a te  th e
i n fo r m ati o n  i n  1 0 . 4 . 7 . 2 . 1  th r o u gh  1 0 . 4 . 7 . 2 . 6 .

1 0 . 4 . 7 . 2 . 1  P u m p  o r M o to r Ru n n i n g.    T h e  s i g n al  s h a l l  a c tu ate
wh e n e ve r  th e  c o n tr o l l e r  h a s  o p e r a te d  i n to  a  m o to r-r u n n i n g

c o n d i ti o n .

1 0 . 4 . 7 . 2 . 2  L o s s  o f P h as e .

1 0 . 4 . 7 . 2 . 2 . 1    T h e  fre  p u m p  al ar m  s h al l  ac tu ate  wh e n e ve r  a n y
p h as e  at th e  l i n e  te r m i n al s  o f th e  m o to r  c o n tac to r  i s  l o s t.

1 0 . 4 . 7 . 2 . 2 . 2    Al l  p h as e s  s h a l l  b e  m o n i to r e d ,  wh i c h  d e te c ts  l o s s
o f p h a s e  wh e th e r  th e  m o to r  i s  r u n n i n g o r  at r e s t.

1 0 . 4 . 7 . 2 . 2 . 3    Wh e n  p o we r  i s  s u p p l i e d  fr o m  m u l ti p l e  p o we r
s o u r c e s ,  m o n i to r i n g o f e ac h  p o we r  s o u r c e  fo r  p h a s e  l o s s  s h a l l
b e  p e r m i tte d  at a n y p o i n t e l e c tr i c a l l y u p s tr e am  o f th e  l i n e

te r m i n a l s  o f th e  c o n ta c to r,  p r o vi d e d  a l l  s o u r c e s  ar e  m o n i to r e d .

Δ 1 0 . 4 . 7 . 2 . 3  P h as e  Re ve rs al .

N 1 0 . 4 . 7 . 2 . 3 . 1    T h e  fre  p u m p  al ar m  s h a l l  ac tu a te  wh e n e ve r  th e
th r e e -p h as e  p o we r  at th e  l i n e  te r m i n a l s  o f th e  m o to r  c o n tac to r

i s  r e ve r s e d .

N 1 0 . 4 . 7 . 2 . 3 . 2    Wh e r e  p o we r  i s  s u p p l i e d  fr o m  m u l ti p l e  p o we r
s o u r c e s ,  m o n i to r i n g  fo r  p h as e  r e ve r s al  s h a l l  b e  p e r m i tte d  at an y
p o i n t e l e c tr i c a l l y u p s tr e am  o f th e  l i n e  te r m i n al s  o f th e  c o n ta c ‐
to r,  p r o vi d e d  a l l  s o u r c e s  ar e  m o n i to r e d .

1 0 . 4 . 7 . 2 . 4  C o n tro l l e r C o n n e c te d  to  Al te r n ate  S o u rc e .    Wh e r e
two  s o u r c e s  o f p o we r  a r e  s u p p l i e d  to  m e e t th e  r e q u i r e m e n ts  o f

9 . 3 . 2 ,  th i s  s i g n al  s h al l  i n d i c ate  wh e n e ve r  th e  al te r n ate  s o u r c e  i s
th e  s o u r c e  s u p p l yi n g  p o we r  to  th e  c o n tr o l l e r.

1 0 . 4 . 7 . 2 . 5  Al te r n ate  S o u rc e  I s o l ati n g S wi tc h  o r C i rc u i t B re ak e r
O p e n .    Wh e r e  two  s o u r c e s  o f p o we r  a r e  s u p p l i e d  to  m e e t th e
r e q u i r e m e n ts  o f 9 . 3 . 2 ,  a s i g n al  s h a l l  b e  p r o vi d e d  to  i n d i c ate

th at th e  al te r n a te  s o u r c e  i s o l ati n g  s wi tc h  o r  c i r c u i t b r e a ke r  i s
o p e n  o r  tr i p p e d .

Δ 1 0 . 4 . 7 . 2 . 6  C o n tro l l e r o r S ys te m  Tro u b l e .    As  a  m i n i m u m ,  a
c o n tr o l l e r  o r  s ys te m  tr o u b l e  a l ar m  s h a l l  a c tu ate  wh e n e ve r  an y
o f th e  fo l l o wi n g a l ar m s  o c c u r :

( 1 ) Gr o u n d - fa u l t s i g n al ,  wh e r e  p r o vi d e d  (see 1 0. 4. 5. 9)
( 2 ) P r e s s u r e -s e n s i n g  d e vi c e  s i g n al s  (see 1 0. 5. 2. 1 . 3. 1  and

1 0. 5. 2. 1 . 3. 2)
( 3 ) Var i a b l e -s p e e d  tr o u b l e  s i gn a l s  (see 1 0. 1 0. 8. 1 ,  1 0. 1 0. 8. 2,

and 1 0. 1 0. 3)
( 4 ) F ai l -to - s tar t s i g n al  (see 1 0. 5. 2. 7. 5)

1 0 . 4 . 8  C o n tro l l e r C o n tac ts  fo r Re m o te  I n d i c ati o n .    C o n tr o l ‐
l e r s  s h al l  b e  e q u i p p e d  wi th  c o n tac ts  ( o p e n  o r  c l o s e d )  to  o p e r ‐

ate  c i r c u i ts  fo r  th e  c o n d i ti o n s  i n  1 0 . 4 . 7 . 2 . 1  th r o u g h  1 0 . 4 . 7 . 2 . 3
a n d  1 0 . 4 . 7 . 2 . 6  an d  wh e n  a  c o n tr o l l e r  i s  e q u i p p e d  wi th  a  tr an s ‐
fe r  s wi tc h  i n  ac c o r d an c e  wi th  1 0 . 4 . 7 . 2 . 4  a n d  1 0 . 4 . 7 . 2 . 5 .

1 0 . 5  S tar ti n g an d  C o n tro l .

1 0 . 5 . 1 *  Au to m ati c  an d  N o n auto m ati c .

1 0 . 5 . 1 . 1    An  a u to m a ti c  c o n tr o l l e r  s h a l l  b e  s e l f-ac ti n g  to  s tar t,
r u n ,  a n d  p r o te c t a m o to r.

1 0 . 5 . 1 . 2    An  a u to m a ti c  c o n tr o l l e r  s h al l  b e  ar r a n ge d  to  s ta r t th e
d r i ve r  u p o n  ac tu ati o n  o f a p r e s s u r e  s wi tc h  o r  n o n p r e s s u r e

s wi tc h  a c tu a te d  i n  ac c o r d an c e  wi th  1 0 . 5 . 2 . 1  o r  1 0 . 5 . 2 . 2 .

1 0 . 5 . 1 . 3    An  au to m ati c  c o n tr o l l e r  s h al l  b e  o p e r a b l e  a l s o  a s  a
n o n a u to m a ti c  c o n tr o l l e r.
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I N S TAL L AT I O N  O F  S TAT I O N AR Y P U M P S  F O R F I RE  P RO T E C T I O N2 0 - 4 6

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 .

1 0 . 5 . 1 . 4    A n o n au to m ati c  c o n tr o l l e r  s h a l l  b e  ac tu a te d  b y
m a n u a l l y i n i ti ate d  e l e c tr i c al  m e a n s  a n d  b y m an u al l y i n i ti a te d
m e c h a n i c al  m e a n s .

1 0 . 5 . 2  Au to m ati c  C o n tro l l e r.

1 0 . 5 . 2 . 1 *  Wate r P re s s ure  C o n tro l .

1 0 . 5 . 2 . 1 . 1  P re s s ure - S e n s i n g D e vi c e .

1 0 . 5 . 2 . 1 . 1 . 1    A p r e s s u r e -s e n s i n g  d e vi c e ,  e i th e r  a  p r e s s u r e -
ac tu ate d  s wi tc h  o r  e l e c tr o n i c  p r e s s u r e  s e n s o r,  h a vi n g ad j u s tab l e
h i gh -  a n d  l o w-c al i b r ate d  s e t p o i n ts  s h a l l  b e  p r o vi d e d  a s  p a r t o f
th e  c o n tr o l l e r.

1 0 . 5 . 2 . 1 . 1 . 2 *    Wa te r  p i p i n g  s h a l l  n o t b e  e x te n d e d  i n to  th e
c o n tr o l l e r.

1 0 . 5 . 2 . 1 . 1 . 3    F o r  m u l ti s tag e  m u l ti p o r t p u m p s ,  a  d e d i c ate d
p r e s s u r e -s e n s i n g  d e vi c e  as  d e s c r i b e d  i n  1 0 . 5 . 2 . 1 . 1 . 1  s h al l  b e
p r o vi d e d  fo r  e ac h  d i s c h ar g e  p o r t o f th e  p u m p  as  p a r t o f th e
c o n tr o l l e r.

1 0 . 5 . 2 . 1 . 1 . 4    F o r  m u l ti s ta ge  m u l ti p o r t p u m p s ,  a  d e d i c a te d  p r e s ‐
s u r e  r e c o r d e r  as  d e s c r i b e d  i n  1 0 . 5 . 2 . 1 . 8 . 2  s h al l  b e  p r o vi d e d  fo r
e ac h  d i s c h ar g e  p o r t o f th e  p u m p  as  p a r t o f th e  c o n tr o l l e r.

1 0 . 5 . 2 . 1 . 1 . 5    T h e  r e q u i r e m e n ts  o f 1 0 . 5 . 2 . 1 . 1 . 1  an d  1 0 . 5 . 2 . 1 . 1 . 3
s h a l l  n o t a p p l y i n  a  n o n -p r e s s u r e -ac tu ate d  c o n tr o l l e r,  wh e r e  th e
p r e s s u r e -s e n s i n g  d e vi c e  s h a l l  n o t b e  r e q u i r e d .

1 0 . 5 . 2 . 1 . 2    T h e r e  s h a l l  b e  n o  p r e s s u r e  s n u b b e r  o r  r e s tr i c ti ve
orifce  e m p l o ye d  wi th i n  th e  s e n s i n g  d e vi c e .

1 0 . 5 . 2 . 1 . 3 *    Wh e r e  an  e l e c tr o n i c  p r e s s u r e  s e n s o r  i s  u s e d  to
au to m ati c al l y c o n tr o l  fre  p u m p  o p e r ati o n ,  th e  fre  p u m p

c o n tr o l l e r  s h a l l  m o n i to r  th i s  e l e c tr o n i c  p r e s s u r e  s e n s o r  d u r i n g
au to m ati c  te s ti n g .

1 0 . 5 . 2 . 1 . 3 . 1 *    Wh e r e  th e  e l e c tr o n i c  p r e s s u r e  s e n s o r  r e ad i n g
e x c e e d s  1 0  p s i  ( 0 . 6 8  b ar )  d u r i n g a n y au to m ati c  p u m p  s tar t th at
was  i n i ti ate d  b y th e  s o l e n o i d  d r ai n  va l ve ,  as  r e q u i r e d  b y
1 0 . 5 . 2 . 7 . 3 ,  th e  c o n tr o l l e r  s h al l  ac ti vate  a vi s u al  an d  au d i b l e
al a r m  th at c an  b e  s i l e n c e d .

1 0 . 5 . 2 . 1 . 3 . 2 *    Wh e r e  a n  e l e c tr o n i c  p r e s s u r e  s e n s o r  i s  u s e d  to
c o n tr o l  fre  p u m p  o p e r ati o n ,  th e  fre  p u m p  c o n tr o l l e r  s h a l l

m o n i to r  a n d  p r o vi d e  a s i g n al  fo r  th e  fo l l o wi n g e l e c tr o n i c  p r e s ‐
s u r e  s e n s o r  c o n d i ti o n s :

( 1 ) An y ti m e  th e  e l e c tr o n i c  p r e s s u r e  s e n s o r  o u tp u t i s  l e s s
th an  1 0  p e r c e n t o f r a te d  s p a n  o r  b e l o w i ts  r ate d  z e r o  p r e s ‐
s u r e  o u tp u t

( 2 ) An y ti m e  th e  e l e c tr o n i c  p r e s s u r e  s e n s o r  r e ad i n g  i s  m o r e
th a n  1 0  p e r c e n t ab o ve  i ts  r ate d  fu l l -s c al e  o u tp u t

1 0 . 5 . 2 . 1 . 4    T h e r e  s h al l  b e  n o  val ve  o r  o th e r  r e s tr i c ti o n s  wi th i n
th e  c o n tr o l l e r  ah e ad  o f th e  p r e s s u r e -s e n s i n g d e vi c e .

1 0 . 5 . 2 . 1 . 5    T h i s  p r e s s u r e - s e n s i n g d e vi c e  s h al l  b e  r e s p o n s i ve  to
wate r  p r e s s u r e  i n  th e  fre  p r o te c ti o n  s ys te m .

1 0 . 5 . 2 . 1 . 6    T h e  p r e s s u r e -s e n s i n g  d e vi c e  s h a l l  b e  c a p a b l e  o f
wi th s ta n d i n g  a m o m e n ta r y s u r g e  p r e s s u r e  o f 4 0 0  p s i  ( 2 7 . 6  b ar )
o r  1 3 3  p e r c e n t o f fre  p u m p  c o n tr o l l e r  r ate d  o p e r a ti n g p r e s ‐
s u r e ,  wh i c h e ve r  i s  h i g h e r,  wi th o u t l o s i n g i ts  ac c u r a c y.

1 0 . 5 . 2 . 1 . 7    S u i tab l e  p r o vi s i o n  s h al l  b e  m a d e  fo r  r e l i e vi n g p r e s ‐
s u r e  to  th e  p r e s s u r e -s e n s i n g d e vi c e  to  al l o w te s ti n g  o f th e  o p e r ‐
ati o n  o f th e  c o n tr o l l e r  a n d  th e  p u m p i n g u n i t.  [See Figure
A. 4. 32(a) and Figure A. 4. 32(b). ]

1 0 . 5 . 2 . 1 . 8    Wate r  p r e s s u r e  c o n tr o l  s h al l  b e  i n  a c c o r d a n c e  wi th
1 0 . 5 . 2 . 1 . 8 . 1  th r o u g h  1 0 . 5 . 2 . 1 . 8 . 6 .

1 0 . 5 . 2 . 1 . 8 . 1    P r e s s u r e  -s e n s i n g  e l e m e n t o f th e  p r e s s u r e -s e n s i n g
d e vi c e  a t th e  l o w ad j u s tm e n t s e tti n g s h al l  i n i ti ate  p u m p  s tar ti n g

s e q u e n c e  ( i f p u m p  i s  n o t al r e ad y i n  o p e r a ti o n ) .

1 0 . 5 . 2 . 1 . 8 . 2 *    A p r e s s u r e -r e c o r d i n g d e vi c e  s h al l  r e c o r d  th e
p r e s s u r e  i n  e ac h  fre  p u m p  c o n tr o l l e r  p r e s s u r e -s e n s i n g l i n e  a t

th e  i n p u t to  th e  c o n tr o l l e r.

1 0 . 5 . 2 . 1 . 8 . 3    T h e  p r e s s u r e  r e c o r d e r  s h a l l  b e  l i s te d  a s  p ar t o f
th e  c o n tr o l l e r  o r  s h al l  b e  a  s e p a r ate l y l i s te d  u n i t i n s ta l l e d  to
s e n s e  th e  p r e s s u r e  at th e  i n p u t o f th e  c o n tr o l l e r.

1 0 . 5 . 2 . 1 . 8 . 4    T h e  r e c o r d e r  s h al l  b e  c ap a b l e  o f s to r i n g e ve n ts
fo r  at l e as t 7  d a ys .

1 0 . 5 . 2 . 1 . 8 . 5    T h e  p r e s s u r e -s e n s i n g  e l e m e n t o f th e  r e c o r d e r
s h a l l  b e  c ap a b l e  o f wi th s ta n d i n g a m o m e n ta r y s u r ge  p r e s s u r e  o f

a t l e as t 4 0 0  p s i  ( 2 7 . 6  b a r )  o r  1 3 3  p e r c e n t o f fre  p u m p  c o n tr o l ‐
l e r  r ate d  o p e r a ti n g  p r e s s u r e ,  wh i c h e ve r  i s  g r e ate r,  wi th o u t
l o s i n g  i ts  ac c u r a c y.

1 0 . 5 . 2 . 1 . 8 . 6    F o r  va r i ab l e  s p e e d  p r e s s u r e  l i m i ti n g  c o n tr o l ,  a  1 ∕2

i n .  ( 1 2 . 7  m m )  n o m i n al  s i z e  i n s i d e  d i am e te r  p r e s s u r e  l i n e  s h a l l
b e  c o n n e c te d  to  th e  d i s c h ar g e  p i p i n g  at a  p o i n t r e c o m m e n d e d

b y th e  va r i a b l e  s p e e d  c o n tr o l  m an u fa c tu r e r.  T h e  c o n n e c ti o n
s h a l l  b e  b e twe e n  th e  d i s c h ar g e  c h e c k val ve  a n d  th e  d i s c h a r ge

c o n tr o l  va l ve .

1 0 . 5 . 2 . 1 . 8 . 7    Ac c e s s  to  th e  r e c o r d e r  d ata s h al l  n o t r e q u i r e
o p e n i n g  th e  c o n tr o l l e r  n o r  r e q u i r e  taki n g  th e  c o n tr o l l e r  o u t o f

s e r vi c e .

1 0 . 5 . 2 . 2  N o n p re s s u re  S wi tc h –Ac tuate d  Au to m ati c  C o n tro l l e r.

1 0 . 5 . 2 . 2 . 1    N o n p r e s s u r e  s wi tc h –ac tu ate d  au to m ati c  fre  p u m p
c o n tr o l l e r s  s h a l l  c o m m e n c e  th e  c o n tr o l l e r ' s  s ta r ti n g s e q u e n c e
b y th e  au to m ati c  o p e n i n g o f a  r e m o te  c o n tac t( s ) .

1 0 . 5 . 2 . 2 . 2    T h e  p r e s s u r e  s wi tc h  s h al l  n o t b e  r e q u i r e d .

1 0 . 5 . 2 . 2 . 3    T h e r e  s h al l  b e  n o  m e a n s  c a p ab l e  o f s to p p i n g th e
fre  p u m p  m o to r  e x c e p t th o s e  o n  th e  fre  p u m p  c o n tr o l l e r.

1 0 . 5 . 2 . 3  Fi re  P ro te c ti o n  E q u i p m e n t C o n tro l .

1 0 . 5 . 2 . 3 . 1    Wh e r e  th e  p u m p  s u p p l i e s  s p e c i a l  wa te r  c o n tr o l
e q u i p m e n t ( d e l u g e  val ve s ,  d r y p i p e  va l ve s ,  e tc . ) ,  i t s h al l  b e

p e r m i tte d  to  s ta r t th e  m o to r  b e fo r e  th e  p r e s s u r e -ac tu a te d
s wi tc h ( e s )  wo u l d  d o  s o .

1 0 . 5 . 2 . 3 . 2    U n d e r  s u c h  c o n d i ti o n s  th e  c o n tr o l l e r  s h al l  b e
e q u i p p e d  to  s tar t th e  m o to r  u p o n  o p e r a ti o n  o f th e  fre  p r o te c ‐
ti o n  e q u i p m e n t.

1 0 . 5 . 2 . 3 . 3    S tar ti n g  o f th e  m o to r  s h al l  b e  i n i ti a te d  b y th e  o p e n ‐
i n g o f th e  c o n tr o l  c i r c u i t l o o p  c o n ta i n i n g  th i s  fre  p r o te c ti o n

e q u i p m e n t.

1 0 . 5 . 2 . 4  M an u al  E l e c tri c  C o n tro l  at Re m o te  S tati o n .

1 0 . 5 . 2 . 4 . 1    Wh e r e  a d d i ti o n al  c o n tr o l  s tati o n s  fo r  c au s i n g
n o n a u to m a ti c  c o n ti n u o u s  o p e r a ti o n  o f th e  p u m p i n g  u n i t,  i n d e ‐
p e n d e n t o f th e  p r e s s u r e -ac tu ate d  s wi tc h ,  a r e  p r o vi d e d  at l o c a‐

ti o n s  r e m o te  fr o m  th e  c o n tr o l l e r,  s u c h  s tati o n s  s h a l l  n o t b e
o p e r ab l e  to  s to p  th e  m o to r,  e x c e p t as  p e r m i tte d  b y 1 0 . 5 . 2 . 4 . 2 .

1 0 . 5 . 2 . 4 . 2    A r e m o te  m o m e n ta r y s ta ti o n  s h a l l  b e  p e r m i tte d  to
i n c l u d e  a  r e m o te  s to p  as  l o n g  a s  th e  r e m o te  s tati o n  i s  i n s tal l e d

wi th i n  s i g h t o f th e  fre  p u m p  c o n tr o l l e r.
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