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A W W A  S t a n d a r d

T h i s  d o c u m e n t  i s  a n  Am e r i c a n  W a t e r  W o r k s  As s o c i a t i o n  ( AW W A )  s t a n d a r d .  I t  i s  n o t  a  s p e c i fi c a t i o n .  AW W A s t a n d a r d s  
d e s c r i b e  m i n i m u m  r e q u i r e m e n t s  a n d  d o  n o t  c o n t a i n  a l l  o f t h e  e n g i n e e r i n g  a n d  a d m i n i s t r a t i ve  i n fo r m a t i o n  n o r m a l l y  
c o n t a i n e d  i n  s p e c i fi c a t i o n s .  T h e  A W W A s t a n d a r d s  u s u a l l y  c o n t a i n  o p t i o n s  t h a t  m u s t  b e  e va l u a t e d  b y  t h e  u s e r  o f t h e  
s t a n d a r d .  U n t i l  e a c h  o p t i o n a l  fe a t u r e  i s  s p e c i fi e d  b y  t h e  u s e r ,  t h e  p r o d u c t  o r  s e r vi c e  i s  n o t  fu l l y  d e fi n e d .  A W W A p u b l i c a t i o n  
o f a  s t a n d a r d  d o e s  n o t  c o n s t i t u t e  e n d o r s e m e n t  o f a n y  p r o d u c t  o r  p r o d u c t  t y p e ,  n o r  d o e s  AW W A t e s t ,  c e r t i fy ,  o r  a p p r o ve  
a n y  p r o d u c t .  T h e  u s e  o f AW W A  s t a n d a r d s  i s  e n t i r e l y  vo l u n t a r y.  T h i s  s t a n d a r d  d o e s  n o t  s u p e r s e d e  o r  t a k e  p r e c e d e n c e  
o ve r  o r  d i s p l a c e  a n y a p p l i c a b l e  l a w ,  r e g u l a t i o n ,  o r  c o d e s  o f a n y  g o ve r n m e n t a l  a u t h o r i t y .  AW W A  s t a n d a r d s  a r e  i n t e n d e d  
t o  r e p r e s e n t  a  c o n s e n s u s  o f t h e  w a t e r  i n d u s t r y  t h a t  t h e  p r o d u c t  d e s c r i b e d  w i l l  p r o vi d e  s a t i s fa c t o r y  s e r vi c e .  W h e n  AW W A  
r e vi s e s  o r  w i t h d r a w s  t h i s  s t a n d a r d ,  a n  o ffi c i a l  n o t i c e  o f a c t i o n  w i l l  b e  p l a c e d  i n  t h e  O ffi c i a l  N o t i c e  s e c t i o n  o f Jo u rn a l A WWA .  

T h e  a c t i o n  b e c o m e s  e ffe c t i ve  o n  t h e  fi r s t  d a y o f t h e  m o n t h  fo l l o w i n g  t h e  m o n t h  o f Jo u rn a l A WWA  p u b l i c a t i o n  o f t h e  o ffi c i a l  
n o t i c e .

A m e r i c a n  N a t i o n a l  S t a n d a r d

An  A m e r i c a n  N a t i o n a l  S t a n d a r d  i m p l i e s  a  c o n s e n s u s  o f t h o s e  s u b s t a n t i a l l y  c o n c e r n e d  w i t h  i t s  s c o p e  a n d  p r o vi s i o n s .  An  
Am e r i c a n  N a t i o n a l  S t a n d a r d  i s  i n t e n d e d  a s  a  g u i d e  t o  a i d  t h e  m a n u fa c t u r e r ,  t h e  c o n s u m e r ,  a n d  t h e  g e n e r a l  p u b l i c .  T h e  
e x i s t e n c e  o f a n  A m e r i c a n  N a t i o n a l  S t a n d a r d  d o e s  n o t  i n  a n y  r e s p e c t  p r e c l u d e  a n yo n e ,  w h e t h e r  t h a t  p e r s o n  h a s  a p p r o v e d  
t h e  s t a n d a r d  o r  n o t ,  fr o m  m a n u fa c t u r i n g ,  m a r k e t i n g ,  p u r c h a s i n g ,  o r  u s i n g  p r o d u c t s ,  p r o c e s s e s ,  o r  p r o c e d u r e s  n o t  
c o n fo r m i n g  t o  t h e  s t a n d a r d .  A m e r i c a n  N a t i o n a l  S t a n d a r d s  a r e  s u b j e c t  t o  p e r i o d i c  r e vi e w ,  a n d  u s e r s  a r e  c a u t i o n e d  t o  o b t a i n  
t h e  l a t e s t  e d i t i o n s .  P r o d u c e r s  o f g o o d s  m a d e  i n  c o n fo r m i t y  w i t h  a n  Am e r i c a n  N a t i o n a l  S t a n d a r d  a r e  e n c o u r a g e d  t o  s t a t e  
o n  t h e i r  o w n  r e s p o n s i b i l i t y i n  a d ve r t i s i n g  a n d  p r o m o t i o n a l  m a t e r i a l s  o r  o n  t a g s  o r  l a b e l s  t h a t  t h e  g o o d s  a r e  p r o d u c e d  i n  
c o n fo r m i t y  w i t h  p a r t i c u l a r  Am e r i c a n  N a t i o n a l  S t a n d a r d s .

Caution  N otice:  T h e  Am e r i c a n  N a t i o n a l  S t a n d a r d s  I n s t i t u t e  ( A N S I )  a p p r o va l  d a t e  o n  t h e  fr o n t  c o ve r  o f t h i s  s t a n d a r d  i n d i c a t e s  
c o m p l e t i o n  o f t h e  AN S I  a p p r o va l  p r o c e s s .  T h i s  Am e r i c a n  N a t i o n a l  S t a n d a r d  m a y  b e  r e vi s e d  o r  w i t h d r a w n  a t  a n y  t i m e .  AN S I  
p r o c e d u r e s  r e q u i r e  t h a t  a c t i o n  b e  t a k e n  t o  r e a ffi r m ,  r e vi s e ,  o r  w i t h d r a w  t h i s  s t a n d a r d  n o  l a t e r  t h a n  fi ve  y e a r s  fr o m  t h e  
d a t e  o f AN S I  a p p r o va l .  P u r c h a s e r s  o f Am e r i c a n  N a t i o n a l  S t a n d a r d s  m a y  r e c e i ve  c u r r e n t  i n fo r m a t i o n  o n  a l l  s t a n d a r d s  b y 
c a l l i n g  o r  w r i t i n g  t h e  A m e r i c a n  N a t i o n a l  S t a n d a r d s  I n s t i t u t e ,  2 5  W e s t  4 3 r d  S t r e e t ,  F o u r t h  F l o o r ,  N e w  Y o r k ,  N Y 1 0 0 3 6 ;  ( 2 1 2 )  
6 4 2 - 4 9 0 0 ,  o r  e - m a i l i n g  i n fo @ a n s i . o r g .

I S B N - 1 3 ,  p r i n t :   9 7 8 - 1 - 6 4 7 1 7 - 1 2 0 - 9  I S B N - 1 3 ,  e l e c t r o n i c :   9 7 8 - 1 - 6 1 3 0 0 - 6 5 1 - 1

 D O I :   1 0 . 1 2 9 9 9 / AW W A. C 5 2 2 . 2 2

A l l  r i g h t s  r e s e r v e d .  N o  p a r t  o f t h i s  p u b l i c a t i o n  m a y  b e  r e p r o d u c e d  o r  t r a n s m i t t e d  i n  a n y  fo r m  o r  b y  a n y  m e a n s ,  
e l e c t r o n i c  o r  m e c h a n i c a l ,  i n c l u d i n g  s c a n n i n g ,  r e c o r d i n g ,  o r  a n y  i n fo r m a t i o n  o r  r e t r i e v a l  s y s t e m .  R e p r o d u c t i o n  a n d  

c o m m e r c i a l  u s e  o f t h i s  m a t e r i a l  i s  p r o h i b i t e d ,  e x c e p t  w i t h  w r i t t e n  p e r m i s s i o n  fr o m  t h e  p u b l i s h e r .  P l e a s e  s e n d  a n y  
r e q u e s t s  o r  q u e s t i o n s  t o  p e r m i s s i o n s @ a w w a . o r g .
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A l l  r i g h t s  r e s e r v e d .  N o  p a r t  o f  t h i s  p u b l i c a t i o n  m a y  b e  
r e p r o d u c e d  o r  t r a n s m i t t e d  i n  a n y  f o r m  o r  b y  a n y  m e a n s ,  
e l e c t r o n i c  o r  m e c h a n i c a l ,  i n c l u d i n g  s c a n n i n g ,  r e c o r d i n g ,  o r  a n y  
i n f o r m a t i o n  o r  r e t r i e v a l  s y s t e m .  R e p r o d u c t i o n  a n d  c o m m e r c i a l  
u s e  o f  t h i s  m a t e r i a l  i s  p r o h i b i t e d ,  e x c e p t  w i t h  w r i t t e n  p e r m i s s i o n  

f r o m  t h e  p u b l i s h e r.  P l e a s e  s e n d  a n y  r e q u e s t s  o r  q u e s t i o n s  t o  
p e r m i s s i o n s @ a w w a . o r g .
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J . D .  G r an t  ( altern ate) ,  D e Z U RI K,  I n c . ,  S ar t e l l ,  M i n n.
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J . R.  H o l s t r o m ,  Val - M at i c  Val ve  &  M an u fac t u r i n g C o r p o r at i o n ,  Ad d i s o n ,  I l l .

J . A.  H rd l i c ka ( liaiso n ,  n o n vo tin g) ,  S t an d ard s  E n g i n e e r  L i ai s o n ,  AWWA,  D e n ve r,  C o l o .
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Foreword

This fo rewo rd is fo r in fo rm atio n  o n ly an d is n o t a p art o f A NSI*/AWWA  C522- 22

I .  I n tro du cti o n .

I . A.  Backgro u n d.  A t yp e  o f q u ar t e r  t u r n  p l u g val ve ,  ro t ar y c o n e  val ve s  h ave  

b e e n  u s e d  i n  p i p e l i n e s  c ar r yi n g wat e r fo r m o re  t h an  9 5  ye ars .  M an u fac t u re r s  o f ro t ar y 

c o n e  val ve s  h ave  d e ve l o p e d  ro t ar y c o n e  val ve s  u s i n g m e t al - t o - m e t al  s e at s .  T h i s  s t an d ard  

c o ve r s  o n l y fu l l - p o r t e d  ro t ar y c o n e  val ve s  o f t h e  t r u n n i o n - s u p p o r t e d  t yp e .  G e n e r al l y,  

t h e  val ve s  are  i n s t al l e d  i n  i n t e ri o r o r  p ro t e c t e d  s p ac e s  an d  are  o f c as t  o r  we l d  fab r i c at e d  

c o n s t r u c t i o n  wi t h  b o d i e s  h avi n g fl an ge d  e n d s .  B u r i e d  i n s t al l at i o n s  o f fl an ge d  j o i n t s  

s h o u l d  b e  avo i d e d .

I . B .  Histo ry.  T h i s  fi rs t  e d i t i o n  o f AN S I / AWWA C 5 2 2 - 2 2 ,  Ro t ar y C o n e   

Val ve s ,  6  I n .  T h ro u gh  6 0  I n .  ( 1 5 0  m m  T h ro u gh  1 , 5 0 0  m m ) ,  was  ap p ro ve d  o n  

O c to b e r  2 4 ,  2 0 2 2 .

I . C .  Accep tan ce.  I n  M ay 1 9 8 5 ,  t h e  U S  E n vi ro n m e n t al  P ro t e c t i o n  Age n c y 

( U S E PA)  e n t e re d  i n t o  a c o o p e rat i ve  agre e m e n t  wi t h  a c o n s o r t i u m  l e d  b y N S F  

I n t e r n at i o n al  ( N S F )  t o  d e ve l o p  vo l u n t ar y t h i rd - p ar t y c o n s e n s u s  s t an d ard s  an d  a 

ce rti fi cati o n p ro gram fo r di re ct and i ndi rect dri nki ng wate r additi ves .  O ther m emb ers  o f 

t h e  o ri gi n al  c o n s o r t i u m  i n c l u d e d  t h e  Wat e r  Re s e arc h  F o u n d at i o n  ( fo r m e r l y AwwaRF )  

an d  t h e  C o n fe re n c e  o f S t at e  H e al t h  an d  E n vi ro n m e n t al  M an age r s  ( C O S H E M ) .  T h e  

Am e ri c an  Wat e r  Wo rks  As s o c i at i o n  ( AWWA)  an d  t h e  As s o c i at i o n  o f S t at e  D r i n ki n g 

Wate r  Ad m i n i s t r at o r s  ( AS D WA)  j o i n e d  l at e r.

I n  t h e  Un i t e d  S t at e s ,  au t h o r i t y t o  re gu l at e  p ro d u c t s  fo r  u s e  i n ,  o r  i n  c o n t ac t  wi t h ,  

d r i n ki n g wat e r  re s t s  wi t h  i n d i vi d u al  s t at e s . †  L o c al  age n c i e s  m ay c h o o s e  t o  i m p o s e  

re q u i re m e n t s  m o re  s t r i n ge n t  t h an  t h o s e  re q u i re d  b y t h e  s t at e .  To  e val u at e  t h e  h e al t h  

e ffe c t s  o f p ro d u c t s  an d  d ri n ki n g wat e r  ad d i t i ve s  fro m  s u c h  p ro d u c t s ,  s t at e  an d  l o c al  

age n c i e s  m ay u s e  var i o u s  re fe re n c e s ,  i n c l u d i n g

1 .  S p e c i fi c  p o l i c i e s  o f t h e  s t at e ,  p ro vi n c i al ,  o r  l o c al  age n c y.

2 .  Two  s t an d ard s  d e ve l o p e d  u n d e r  t h e  d i re c t i o n  o f N S F ‡ :  N S F / AN S I /  

C AN  6 0 ,  D r i n ki n g Wat e r  Tre at m e n t  C h e m i c al s —H e al t h  Effe c t s ,  an d  N S F / AN S I /

C AN  6 1 ,  D r i n ki n g Wat e r  S ys t e m  C o m p o n e n t s —H e al t h  E ffe c t s .

*  Am e ri c an  Nat i o n al  S t an d ard s  I n s t i t u t e ,  2 5  We s t  4 3 rd  S t re e t ,  F o u r t h  F l o o r,  Ne w Yo rk,  N Y 1 0 0 3 6 .
†  Pe rs o n s  o u t s i d e  t h e  Un i t e d  S t at e s  s h o u l d  c o n t ac t  t h e  ap p ro p ri at e  au t h o ri t y h avi n g j u r i s d i c t i o n .
‡  N S F  I n t e r n at i o n al ,  7 8 9  No r t h  D i xb o ro  Ro ad ,  An n  Arb o r,  M I  4 8 1 0 5 .
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3 .  O t h e r  re fe re n c e s ,  i n c l u d i n g AWWA s t an d ard s ,  Fo o d Chem icals Co dex,  Water 

Chem icals Co dex, §  an d  o t h e r  s t an d ard s  c o n s i d e re d  ap p ro p ri at e  b y t h e  s t at e  o r  l o c al  

age n c y.

Var i o u s  c e r t i fi c at i o n  o r gan i zat i o n s  m ay b e  i n vo l ve d  i n  c e r t i fyi n g p ro d u c t s  i n  

ac c o rd an c e  wi t h  N S F / AN S I  6 1 .  I n d i vi d u al  s t at e s  o r  l o c al  age n c i e s  h ave  au t h o r i t y t o  

ac c e p t  o r  ac c re d i t  ce r t i fi c at i o n  o rgan i zat i o n s  wi t h i n  t h e i r j u r i s d i c t i o n s .  Ac c re d i t at i o n  o f 

c e r t i fi c at i o n  o rgan i z at i o n s  m ay var y fro m  j u r i s d i c t i o n  t o  j u ri s d i c t i o n .

An n e x A,  “ To xi c o l o gy Re vi e w an d  Eval u at i o n  P ro c e d u re s ,”  t o  N S F / AN S I / C AN  6 1  

d o e s  n o t  s t i p u l at e  a m axi m u m  al l o wab l e  l e ve l  ( M AL )  o f a c o n t am i n an t  fo r s u b s t an c e s  

n o t  re gu l at e d  b y a U S E PA fi n al  m axi m u m  c o n t am i n an t  l e ve l  ( M C L ) .  T h e  M AL s  o f an  

u n s p e c i fi e d  l i s t  o f “u n re gu l at e d  c o n t am i n an t s”  are  b as e d  o n  t o xi c i t y t e s t i n g gu i d e l i n e s  

( n o n c arc i n o ge n s )  an d  r i s k c h arac t e r i z at i o n  m e t h o d o l o gy ( c arc i n o ge n s ) .  Us e  o f An n e x 

A p ro c e d u re s  m ay n o t  al ways  b e  i d e n t i c al ,  d e p e n d i n g o n  t h e  c e r t i fi e r.

AN S I / AWWA C 5 2 2 - 2 2  d o e s  n o t  ad d re s s  ad d i t i ve s  re q u i re m e n t s .  Us e rs  o f t h i s  

s t an d ard  s h o u l d  co n s u l t  t h e  ap p ro p r i at e  s t at e ,  p ro vi n c i al ,  o r  l o c al  age n c y h avi n g 

j u r i s d i c t i o n  i n  o rd e r  t o

1 .  D e t e r m i n e  ad d i t i ve s  re q u i re m e n t s ,  i n c l u d i n g ap p l i c ab l e  s t an d ard s .

2 .  D e t e r m i n e  t h e  s t at u s  o f c e r t i fi c at i o n s  b y p ar t i e s  o ffe ri n g t o  c e r t i fy p ro d u c t s  

fo r  c o n t ac t  wi t h ,  o r t re at m e n t  o f,  d r i n ki n g wat e r.

3 .  D e t e r m i n e  c u r re n t  i n fo rm at i o n  o n  p ro d u c t  c e r t i fi c at i o n .

To  m i n i m i ze  i n ad ve r t e n t  d r i n ki n g wat e r  ad d i t i ve s ,  s o m e  j u r i s d i c t i o n s  are  c al l i n g 

fo r  re d u c e d  l e ad  l i m i t s  fo r  m at e r i al s  i n  c o n t ac t  wi t h  p o t ab l e  wat e r.  Vari o u s  t h i rd -

p ar t y c e r t i fi e r s  h ave  b e e n  as s e s s i n g p ro d u c t s  agai n s t  t h e s e  l e ad  c o n t e n t  c r i t e r i a,  an d  

a n e w AN S I - ap p ro ve d  n at i o n al  s t an d ard ,  N S F / AN S I  3 7 2 ,  D r i n ki n g Wat e r S ys t e m  

C o m p o n e n t s —L e ad  C o n t e n t ,  was  p u b l i s h e d  i n  2 0 2 0 .

O n  J an .  4 ,  2 0 1 1 ,  l e gi s l at i o n  was  s i gn e d  re vi s i n g t h e  d e fi n i t i o n  fo r “ l e ad  fre e”  wi t h i n  

t h e  S afe  D ri n ki n g Wat e r  Ac t  ( S D WA)  as  i t  p e r t ai n s  t o  “p i p e ,  p i p e  fi t t i n gs ,  p l u m b i n g 

fi t t i n gs ,  an d  fi xt u re s . ”  T h e  c h an ge s  we n t  i n t o  e ffe c t  o n  J an .  4 ,  2 0 1 4 .  I n  b ri e f,  t h e  n e w 

p ro vi s i o n s  t o  t h e  S D WA re q u i re  t h at  t h e s e  p ro d u c t s  m e e t  a we i gh t e d  ave r age  l e ad  

c o n t e n t  o f n o t  m o re  t h an  0 . 2 5  p e rc e n t .

I I .  S p e ci al  I s s u e s .

I I . A.  Gen eral.  T h e  ac t u at i n g fo rc e s  re q u i re d  t o  o p e r at e  a ro t ar y c o n e  val ve  o f 

a gi ve n  s i ze  var y co n s i d e r ab l y an d  d e p e n d  o n  t h e  s i ze  o f t h e  val ve ,  t h e  d i ffe re n t i al  

§  B o t h  p u b l i c at i o n s  avai l ab l e  fro m  Nat i o n al  Ac ad e m y o f S c i e n c e s ,  5 0 0  F i ft h  S t re e t ,  N W,  Was h i n gt o n ,  
D C  2 0 0 0 1 .
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o p e rati n g p re s s ure ,  th e  quan ti ty o f wate r fl o w,  th e  co n fi gurati o n  o f wate r way p as s age s ,  

an d  t h e  s e al  d e s i gn  u s e d .  T h i s  s t an d ard  c o ve rs  t h e  d e s i gn  o f t h e s e  val ve s  an d  t h e i r  

ac t u at o r s  o p e r at i n g at  a m axi m u m  d i ffe re n t i al  p re s s u re  e q u al  t o  o r l e s s  t h an  t h e  d e s i gn  

p re s s u re  an d  a m axi m u m  fu l l - o p e n  p o r t  fl u i d  ve l o c i t y o f 3 5  ft / s e c  ( 1 0 . 7  m / s e c ) .  

Ro t ar y c o n e  val ve s  c ap ab l e  o f o p e r at i n g u n d e r  p re s s u re –ve l o c i t y c o n d i t i o n s  e xc e e d i n g 

t h o s e  fo u n d  i n  t h i s  s t an d ard  are  avai l ab l e  b u t  are  o u t s i d e  t h e  s c o p e  o f t h i s  s t an d ard .  

F l u i d  p o r t  ve l o c i t i e s  gre at e r  t h an  3 5  ft / s e c  ( 1 0 . 7  m / s e c )  h ave  a h i gh e r  p ro b ab i l i t y o f 

c au s i n g c avi t at i o n  i n  p i p i n g s ys t e m s ,  e s p e c i al l y i f val ve s  are  u s e d  t o  t h ro t t l e  fl o ws .  T h e  

3 5 - ft / s e c  ( 1 0 . 7 - m / s e c )  p o r t  fl u i d  ve l o c i t y i s  n o t  an  u p p e r l i m i t  t o  t h e  fl o w t h at  c an  

b e  s at i s fac t o r i l y h an d l e d  b y ro t ar y c o n e  val ve s .  P i p i n g s ys t e m s  c ap ab l e  o f p ro d u c i n g 

h i gh e r  ve l o c i t i e s  s h o u l d  b e  s t u d i e d  b y t h e  s ys t e m  o wn e r,  s ys t e m  d e s i gn e r,  o r  p u rc h as e r 

an d  m an u fac t u re r t o  e n s u re  t h e  m o s t  ap p ro p r i at e  val ve  s e l e c t i o n  an d  t h r u s t  re s t r ai n t .

I I . B .  Considerations for Throttling Service.  I f a valve i s  to  b e i ns tall ed fo r thro ttli ng 

s e r vi c e ,  t h e  s ys t e m  o wn e r,  s ys t e m  d e s i gn e r,  o r p u rc h as e r  m u s t  c are fu l l y e val u at e  t h e  

fu l l  ran ge  o f d i ffe re n t i al  p re s s u re s  ac ro s s  t h e  val ve  ve r s u s  t h e  d o wn s t re am  p re s s u re s  

i n  o rd e r  t o  avo i d  d am age  b y c avi t at i o n .  D i ffe re n t i al  p re s s u re s  ac ro s s  t h e  val ve  ve rs u s  

d o wn s t re am  p re s s u re s  fo r  al l  an gl e s  o f t h e  c o n i c al  p l u g,  t o ge t h e r  wi t h  t h e  h yd rau l i c  

c h ar ac t e r i s t i c s  o f t h e  val ve ,  m u s t  b e  d e t e r m i n e d  an d  e val u at e d  t o  e n s u re  a s u c c e s s fu l  

i n s t al l at i o n .  S e e  AWWA M an u al  M 4 9  fo r  fu r t h e r  e xp l an at i o n  an d  i n fo rm at i o n .

C avi t at i o n  re s i s t an t  t r i m  m ay b e  o p t i o n al  o r  i n c l u d e d  i n  t h e  m an u fac t u re r’s  p ro d u c t  

o ffe r i n g.

I I . C .  Valve an d Pip in g Su p p o rts.  To  m ai n t ai n  t h e  i n t e gri t y o f t h e  val ve ,  i t  i s  

i m p o r t an t  t o  avo i d  s u b j e c t i n g t h e  val ve  t o  p i p e  l o ad s  o r e xt e rn al  l o ad s  t h at  d r i ve  t h e  

val ve  o u t  o f ro u n d ,  s u c h  as  t h e  u s e  o f val ve  fo u n d at i o n s  o r  s u p p o r t s  wi t h o u t  p ro p e r  p i p e  

s u p p o r t s .  T h e  val ve  s h o u l d  b e  s u p p o r t e d  i n d e p e n d e n t l y o f t h e  ad j ac e n t  p i p i n g,  an d  t h e  

ad j ac e n t  p i p i n g s h o u l d  b e  s u p p o r t e d  i n d e p e n d e n t l y o f t h e  val ve .  P i p i n g t o  an d  fro m  

t h e  val ve  s h o u l d  b e  ad e q u at e l y s u p p o r t e d  an d  c o n t ro l l e d .  Val ve  i n l e t  an d  o u t l e t  p i p i n g 

s h o u l d  b e  s u p p o r t e d  as  n e ar t o  t h e  val ve  as  p r ac t i c al .  T h i s  arr an ge m e n t  re m o ve s  m o s t  

o f t h e  s t at i c  l o ad  an d  al l o ws  i d e n t i fi c at i o n  o f p i p i n g fi t  p ro b l e m s  d u r i n g i n s t al l at i o n  

an d  e as i e r re m o val  o f t h e  val ve  fo r m ai n t e n an c e .  D e s i gn  c o n s i d e r at i o n s  s h o u l d  i n c l u d e  

al l o wab l e  fl an ge  axi al  an d  s h e ar  l o ad i n gs ,  t h e rm al  e xp an s i o n  an d  c o n t rac t i o n ,  an d  

d i ffe re n t i al  s e t t l e m e n t .

I I . D  Perm eatio n .  T h e  s e l e c t i o n  o f m at e r i al s  i s  c r i t i c al  fo r  wat e r  s e r vi c e  an d  

d i s t r i b u t i o n  p i p i n g i n  l o c at i o n s  wh e re  t h e re  i s  l i ke l i h o o d  t h e  p i p e  wi l l  b e  e xp o s e d  t o  

s i gn i fi c an t  c o n c e n t rat i o n s  o f p o l l u t an t s  c o m p o s e d  o f l o w- m o l e c u l ar - we i gh t  p e t ro l e u m  

p ro d u c t s  o r  o r gan i c  s o l ve n t s  o r  t h e i r  vap o r s .  Re s e arc h  h as  d o c u m e n t e d  t h at  p i p e  
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materi als ,  s uch as  p o lyethyl ene,  p o lyb utyl ene,  p o lyvin yl chlo ri de ,  and as b es to s  ceme nt,  

an d  e l as t o m e r s ,  s u c h  as  u s e d  i n  j o i n t i n g gas ke t s  an d  p ac ki n g gl an d s ,  are  s u b j e c t  t o  

p e r m e at i o n  b y l o we r - m o l e c u l ar- we i gh t  o r gan i c  s o l ve n t s  o r p e t ro l e u m  p ro d u c t s .  

I f a wat e r  p i p e  m u s t  p as s  t h ro u gh  s u c h  a c o n t am i n at e d  are a o r  an  are a s u b j e c t  t o  

c o n t am i n at i o n ,  c o n s u l t  wi t h  t h e  m an u fac t u re r  re gard i n g p e r m e at i o n  o f b o d y wal l s ,  

j o i n t i n g m at e ri al s ,  e t c . ,  befo re s e l e c t i n g m at e r i al s  fo r u s e  i n  t h at  are a.

I I . E .  Valve Installation and Piping Design.  The i ns tall ati o n o f ro tar y co ne  val ve s  

d o wn s t re am  o f t u rb u l e n c e - i n d u c i n g d e vi c e s  o r p i e c e s  o f e q u i p m e n t ,  s u c h  as  p u m p s  an d  

p i p i n g fi t t i n gs ,  re q u i re s  s o m e  c o n s i d e r at i o n  t o  avo i d  vari o u s  m e c h an i c al  an d  h yd r au l i c  

i s s u e s .  T h e  t u r b u l e n c e  c an  c au s e  p re m at u re  we ar i n g o f s e at s ,  u n e q u al  o r  u n e ve n  

h yd ro d yn am i c  l o ad s  o n  t h e  c o n i c al  p l u gs  wi t h  as s o c i at e d  i n c re as e  i n  t o rq u e  l o ad i n gs  

o n  val ve  ac t u at o r s ,  u n an t i c i p at e d  h i gh e r l o ad i n gs  an d  s t re s s e s  o n  s h aft  an d  t r u n n i o n  

b e ari n gs  wi t h  re s u l t i n g d e c re as e  i n  b e ar i n g l o n ge vi t y,  an d  h i gh e r  s t re s s e s  o n  t h e  val ve  

s h aft s .  T h e s e  i s s u e s  c an  b e  e s p e c i al l y s i gn i fi c an t  wi t h  ro t ar y c o n e  val ve s  i n s t al l e d  d i re c t l y 

o n  t h e  d i s c h ar ge  fl an ge s  o f p u m p s .  P i p i n g s ys t e m  d e s i gn e rs  s h o u l d  re vi e w wi t h  t h e  

ro t ar y c o n e  val ve  m an u fac t u re r s  t h e  re q u i re m e n t s  o r re c o m m e n d at i o n s  fo r  m i n i m u m  

u p s t re am  p i p e  r u n s  t o  p ro vi d e  re as o n ab l y s m o o t h  fl o w p at t e rn s  ap p ro ac h i n g t h e  val ve s .  

S u c h  re c o m m e n d at i o n s  re gard i n g m i n i m u m  u p s t re am  p i p e  r u n s  s h o u l d  p re fe r ab l y b e  

t h e  re s u l t s  o f h yd r au l i c  t e s t s  o r  b as e d  o n  re l e van t  e xp e ri e n c e  as  d e t e r m i n e d  b y d e s i gn e r 

an d  o wn e r c o o rd i n at i o n  wi t h  m an u fac t u re r.  I f n o  t e s t  d at a o r  re s u l t s  are  avai l ab l e ,  o r i f 

n o  re l e van t  e xp e r i e n c e  i s  avai l ab l e ,  re fe r  t o  t h e  s e c t i o n  “ E ffe c t s  o f P i p e  I n s t al l at i o n”  i n  

AWWA M an u al  M 4 9 .

T h e  i n s t al l at i o n  o f ro t ar y c o n e  val ve s  u p s t re am  o f c e r t ai n  i t e m s  o f e q u i p m e n t  

re q u i re s  s o m e  c o n s i d e rat i o n  t o  avo i d  vari o u s  m e c h an i c al  an d  h yd r au l i c  i s s u e s ,  e s p e c i al l y 

i f t h e  c o n i c al  p l u g i s  p ar t i al l y o p e n .  A p ar t i al l y o p e n  ro t ar y c o n e  val ve  i n s t al l e d  a s h o r t  

d i s t an c e  u p s t re am  c an  re s u l t  i n  i s s u e s  s u c h  as  i n c re as e d  we ar o n  a d o wn s t re am  val ve’s  

b u s h i n gs  an d / o r s h aft s  an d  s u p p o r t s  an d  o s c i l l at i o n  ( “ c h at t e r i n g” )  o f t h e  val ve  c l o s u re  

m e m b e r.  T h e  t u r b u l e n c e  c au s e d  b y a p ar t i al l y o p e n  ro t ar y c o n e  val ve  c an  al s o  affe c t  

t h e  p e r fo rm an c e  an d  ac c u rac y o f o t h e r  d o wn s t re am  d e vi c e s  s u c h  as  fl o wm e t e rs  an d  

p re s s u re  i n d i c at i n g d e vi c e s .  S u ffi c i e n t  p i p e  s p ac i n g b e t we e n  t h e  ro t ar y c o n e  val ve  

an d  t h e  d o wn s t re am  p i e c e  o f e q u i p m e n t  s h o u l d  b e  p ro vi d e d  t o  ac c o m m o d at e  t h e s e  

i s s u e s .  No t e  t h at  t h e  s i t u at i o n  o f a p ar t i al l y o p e n  c o n i c al  p l u g c an  o c c u r  wi t h  val ve s  

i n  t h ro t t l i n g o r m o d u l at i n g s e r vi c e .  D i s t u r b an c e s  u p s t re am  o f t h e  ro t ar y c o n e  val ve  

s h o u l d  b e  avo i d e d  fo r t h e  s am e  re as o n s .  S e e  AWWA M an u al  o f S t an d ard  Pr ac t i c e  M 4 9  

fo r  fu r t h e r  i n s t al l at i o n  c au t i o n s .
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I I . F.  Effects of Manual or Power Actuation Stroke Tim e.  When s p eci fyi ng manual  

an d  p o we r ac t u at o rs  i n  S e c .  I I I . A,  I t e m s  4 ,  2 3 ,  2 5 ,  2 6 ,  an d  2 7 ,  c o n s i d e rat i o n  s h o u l d  

b e  gi ve n  t o  t h e  e ffe c t s  o f s p e e d  o f val ve  o p e r at i o n  o n  t h e  p i p e l i n e  h yd r au l i c  t r an s i e n t s  

( s u rge s ) ,  e s p e c i al l y o n  l o n g p i p e l i n e s .  T h e  p o we r ac t u at o r  s t ro ke  t i m e  d e fau l t  val u e s  i n  

t h i s  s t an d ard  are  b as e d  o n  b ro ad  s ys t e m  as s u m p t i o n s  an d  re as o n ab l e  i n d u c e d  t r an s i e n t  

p re s s u re s  i n  an  at t ac h e d  p i p i n g s ys t e m  o f l e n gt h s  u p  t o  ap p ro xi m at e l y 4 , 0 0 0  d i am e t e r s  

o f t h e  val ve’s  n o m i n al  s i ze .  T h e  u s e r  i s  c au t i o n e d  t o  e val u at e  t h e  n e e d  fo r o t h e r  s t ro ke  

t i m e s  ( l o n ge r  o r  s h o r t e r )  b as e d  o n  o p e rat i o n al  re q u i re m e n t s  an d / o r  wh e n  p i p i n g l e n gt h  

s u b s t an t i al l y var i e s  fro m  t h i s  as s u m p t i o n .  I n s t al l e d  s t ro ke  t i m e s  m ay var y b as e d  o n  an  

ac t u al  val ve’s  o p e rat i n g fl u i d  c o n d i t i o n s  ( p re s s u re  an d  fl o w)  as  we l l  as  t h e  ac t u at o r’s  

p o we r s o u rc e  c ap ac i t y ( i . e . ,  t e rm i n al  vo l t age ,  c u r re n t  an d  wi re  s i ze ;  o r p re s s u re ,  fl o w,  

an d  p i p e  s i ze ) .

I I . G .  Chlo rin e an d Chlo ram in e Degradatio n  o f Elasto m ers.  T h e  s e l e c t i o n  

o f m at e ri al s  i s  c r i t i c al  fo r  wat e r  s e r vi c e  an d  d i s t ri b u t i o n  p i p i n g i n  l o c at i o n s  wh e re  

t h e re  i s  a p o s s i b i l i t y t h at  e l as t o m e rs  wi l l  b e  i n  c o n t ac t  wi t h  c h l o ri n e  o r c h l o ram i n e s .  

D o cu m e n t e d  re s e arc h  h as  s h o wn  t h at  e l as t o m e r s  s u c h  as  gas ke t s ,  s e al s ,  val ve  s e at s ,  an d  

e n c ap s u l at i o n s  m ay b e  d e gr ad e d  wh e n  e xp o s e d  t o  c h l o r i n e  o r c h l o r am i n e s .  T h e  i m p ac t  

o f d e grad at i o n  i s  a fu n c t i o n  o f t h e  t yp e  o f e l as t o m e r i c  m at e r i al ,  c h e m i c al  c o n c e n t r at i o n ,  

c o n t ac t  s u r fac e  are a,  e l as t o m e r  c ro s s  s e c t i o n ,  e n vi ro n m e n t al  c o n d i t i o n s  as  we l l  as  

t e m p e rat u re .  C are fu l  s e l e c t i o n  o f an d  s p e c i fi c at i o n s  fo r  e l as t o m e r i c  m at e ri al s  an d  t h e  

s p e ci fi c s  o f t h e i r ap p l i c at i o n  fo r  e ac h  wat e r  s ys t e m  c o m p o n e n t  s h o u l d  b e  c o n s i d e re d  t o  

p ro vi d e  l o n g t e rm  u s e fu l n e s s  an d  m i n i m u m  d e gr ad at i o n  ( s we l l i n g,  l o s s  o f e l as t i c i t y,  o r  

s o ft e n i n g)  o f t h e  e l as t o m e r  s p e c i fi e d .

I I . H .  Valve Bo dy/Co n ical Plu g Tap er An gle.  S i n c e  t h e  fi r s t  ro t ar y c o n e  val ve  

i n t ro d u c e d  i n  1 9 2 6 ,  t h e re  h ave  b e e n  m u l t i p l e  t ap e r  an gl e s  e m p l o ye d  i n  t h e i r  d e s i gn /

c o n s t r u c t i o n  i n c l u d i n g 9  d e gre e s ,  1 -1  i n c h e s / 1 2  i n c h e s  ( 1  m m / 8  m m ) ,  7  d e gre e s ,  

5  d e gre e s ,  1  i n c h / 1 2  i n c h e s  ( 1  m m / 1 2  m m ) ,  an d  8  p e rc e n t .  I t  i s  i n c u m b e n t  o n  t h e  

s ys t e m  o wn e r,  s ys t e m  d e s i gn e r,  o r  p u rc h as e r  t o  d e t e r m i n e  wh i c h  t ap e r s u i t s  t h e i r  n e e d s ,  

i n t e n d e d  u s age ,  an d  l i fe  c yc l e  e xp e c t an c y.  Nar ro we r  t ap e r  an gl e s  c an  b e  p ro b l e m at i c  i f 

l i ft  p r i o r  t o  ro t at i o n  i s  n o t  p ro p e r l y c o o rd i n at e d  wi t h  b o d y/ h e ad  c o ve r  an d  c o n i c al  p l u g 

t r u n n i o n  b u s h i n g r u n n i n g c l e aran c e s .  C o n i c al  p l u g l i ft  m u s t  b e  s u ffi c i e n t  s u c h  t h at  

s e at  c l e aran c e s  are  a m i n i m u m  o f t wo  t i m e s  t h at  o f b o d y/ h e ad  c o ve r an d  c o n i c al  p l u g 

t r u n n i o n  b u s h i n g r u n n i n g c l e aran c e s  p r i o r  t o  i n i t i at i o n  o f ro t at i o n .  T h i s  i s  d i re c t l y 

re l at e d  t o  t h e  u s e  o f m u l t i - s t ar t  AC M E  p o we r s c re w t h re ad s  ( fe m al e )  i n  t h e  b ro n ze  axi al  

m o ti o n  n u t  wh i c h  i n t e r fac e s  wi t h  l i ke  ki n d  m u l t i - s t ar t  AC M E  p o we r  s c re w t h re ad s  

( m al e )  o n  t h e  val ve  o p e r at i n g m e c h an i s m  s h aft .
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I I . I .  Integrally Cast or Welded Trunnions vs Bolted Trunnions.  Ro tary co ne  valves  

we re  fi rs t  i n t ro d u c e d  i n  1 9 2 6  i n c o rp o rat i n g b o l t e d - o n  t r u n n i o n s  i n  l o we r  b o d y an d  

u p p e r  p l u g d e s i gn .  T h i s  re s u l t e d  i n  t o o  m an y d e gre e s  o f fre e d o m  an d  c o n c e n t ri c i t y 

i s s u e s  re s u l t i n g i n  d i m i n i s h e d  c r i t i c al  r i gi d i t y fo r  l o n g t e rm  s u c c e s s fu l  m e t al - t o - m e t al  

s e at i n g.  S u b s e q u e n t  ro t ar y c o n e  val ve  d e s i gn s  h ave  al l  i n c o rp o rat e d  i n t e gr al l y c as t  o r  

we l d e d  t r u n n i o n  d e s i gn s  o ffe r i n g re q u i re d  r i gi d i t y an d  c o n c e n t r i c i t y fo r  l o n g t e r m  

s u c ce s s fu l  m e t al - t o - m e t al  s e at i n g.

I I . J  Bo ltin g Gray Cast Iro n  Flan ges to  Steel Flan ges.  T h e  fo l l o wi n g 

re c o m m e n d at i o n s  are  m ad e  fo r  t h e  u s e  o f h i gh  s t re n gt h  b o l t i n g u s e d  wi t h  e i t h e r AS M E  

o r  AWWA s t e e l  fl an ge s  wh e n  b o l t i n g t o  l o w d u c t i l i t y gr ay c as t  i ro n  val ve  fl an ge s .  T h e  

AS M E  B 1 6 . 1  s t an d ard  gr ay i ro n  fl an ge s  are  i n t e n d e d  t o  b e  u s e d  wi t h  AS T M *  A3 0 7  

G r ad e  B  b o l t i n g.  T h i s  l o w s t re n gt h  b o l t i n g h as  c o ars e  u n i fi e d  s e ri e s  t h re ad s  ( U N C )  an d  

h e avy h e x h e ad s .  AWWA C 2 0 7 ,  AWWA C 2 2 8 ,  an d  AS M E  B 1 6 . 5  s t e e l  an d  s t ai n l e s s -

s t e e l  fl an ge s  al l o w o r  re q u i re  t h e  u s e  o f h i gh e r  s t re n gt h  b o l t i n g s u c h  as  AS T M  A1 9 3  

b o l t s  an d  AS T M  A1 9 4  n u t s .  T h e s e  h i gh e r  s t re n gt h  m at e ri al s  e m p l o y e i gh t  t h re ad s  p e r 

i n c h  ( 8 U N )  i n  s i ze s  1 -1  i n c h  an d  l ar ge r.  Wh e n  an  i ro n  fl an ge  i s  t o  b e  c o u p l e d  wi t h  a 

s t e e l  fl an ge  u s i n g h i gh e r  s t re n gt h  b o l t i n g,  t h e  fo l l o wi n g p re c au t i o n s  are  re c o m m e n d e d .

1 .  T h e  i n fo rm at i o n  p ro vi d e d  b y t h e  s ys t e m  o wn e r,  s ys t e m  d e s i gn e r,  o r  p u rc h as e r  

t o  t h e  m an u fac t u re r  s h o u l d  i n c l u d e  t h e  n e e d  fo r t ap p e d  fl an ge  h o l e s  o f 1 -1  i n ch  an d  

l ar ge r b o l t s  t o  b e  t ap p e d  wi t h  t h e  8 - t h re ad  s e ri e s  ( 8 U N )  t ap .

2 .  T h e  s t e e l  fl an ge s  s h o u l d  h ave  fl at  fac e s .

3 .  P ro p e rl y al i gn  fl an ge  fac e s  b e fo re  t e n s i o n i n g t h e  b o l t s .

4 .  T h e  gas ke t s  s h o u l d  b e  r i n g gas ke t s  e xt e n d i n g t o  t h e  b o l t  h o l e s  p e r AS M E  

B 1 6 . 5  No n - m an d at o r y Ap p e n d i x B ,  Tab l e  B - 1 ,  G ro u p  No .  I a m at e r i al s .  Us e  o f I b ,  I I a,  

I I b ,  I I I a,  an d  I I I b  gas ke t  m at e r i al s  s h o u l d  b e  avo i d e d .

5 .  Us e  o n l y h e avy h e x n u t s  an d  h e avy h e x b o l t s .

6 .  Te n s i o n  t h e  b o l t s  i n  a c ro s s o ve r  p at t e r n  s i m i l ar  t o  AS M E  P C C - 1 ,  “ G u i d e l i n e s  

fo r  P re s s u re  B o u n d ar y B o l t e d  F l an ge  J o i n t  As s e m b l y”  u s i n g t h e  3  o r  m o re  ro u n d  t o rq u e  

i n c re m e n t  ap p ro ac h  t o  t h e  t ar ge t  t o rq u e .

7 .  C o n t ro l  o f t h e  b o l t  t ar ge t  t o rq u e  s h o u l d  b e  b as e d  o n  t h e  gas ke t  m at e r i al  l o ad  

re q u i re m e n t s  fo r  t h e  s ys t e m  m axi m u m  o p e r at i n g p re s s u re  s o  as  n o t  t o  o ve r s t re s s  t h e  

c as t  i ro n  fl an ge s .

8 .  C are  s h o u l d  al s o  b e  e xe rc i s e d  t o  e n s u re  t h at  p i p i n g l o ad s  t r an s m i t t e d  t o  t h e  

c as t  i ro n  val ve  an d  fl an ge s  are  c o n t ro l l e d  an d  m i n i m i ze d .

*  AS T M  I n t e r n at i o n al ,  1 0 0  B arr  H arb o r  D ri ve ,  P. O .  B o x C 7 0 0 ,  We s t  C o n s h o h o c ke n ,  PA 1 9 4 2 8 - 2 9 5 9 .
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I I . K Fi n ite Elem en t A n a lysis (FEA ) .  A dv iso ry In fo rm a ti o n  o n  Va lve 

D esign .  C al c u l at i o n  t o o l s  l i ke  F E A s o ft ware  c an  b e  u s e d  as  a s u p p l e m e n t  t o  t h e  

e q u at i o n s ,  wal l  t h i c kn e s s  t ab l e s ,  an d  s i ze  t ab l e s  wh e n  l i s t e d  i n  t h i s  s t an d ard  fo r s t re s s  

d e s i gn .  T h e s e  c al c u l at i o n  t o o l s  are  ab l e  t o  s h o w d e t ai l e d  s t re s s  c o n c e n t r at i o n s  o n  val ve  

c o m p o n e n t s  fo r  a gi ve n  l o ad  s c e n ar i o ,  wh i c h  i s  n o t  i n d i c at i ve  o f t h e  al l o wab l e  s t re s s  

d e t e r m i n at i o n s  i n  t h i s  s t an d ard .  O t h e r  s t an d ard s  m ay b e  u s e d  t o  s e p ar at e l y e val u at e  t h e  

l o c al i ze d  s t re s s  c o n c e n t r at i o n s  an d  c o m b i n at i o n s .

I I I .  Us e  o f T h i s  S tan dard.  I t  i s  t h e  re s p o n s i b i l i t y o f t h e  u s e r  o f an  AWWA 

s t an d ard  t o  d e t e rm i n e  t h at  t h e  p ro d u c t s  d e s c ri b e d  i n  t h at  s t an d ard  are  s u i t ab l e  fo r  u s e  

i n  t h e  p ar t i c u l ar  ap p l i c at i o n  b e i n g c o n s i d e re d .

I I I . A.  System  Own er,  System  Design er,  o r Pu rchaser Op tio n s an d Altern atives.  T h e  

fo l l o wi n g i t e m s  o r  i n fo rm at i o n  s h o u l d  b e  p ro vi d e d  b y t h e  s ys t e m  o wn e r,  s ys t e m  

d e s i gn e r,  o r p u rc h as e r :

1 .  S t an d ard  u s e d —t h at  i s ,  AN S I / AWWA C 5 2 2 - 2 2 ,  S t an d ard  fo r  Ro t ar y C o n e  

Val ve s ,  6  I n .  T h ro u gh  6 0  I n .  ( 1 5 0  m m  T h ro u gh  1 , 5 0 0  m m ) ,  o f l at e s t  re vi s i o n .

2 .  Typ e  o f i n s t al l at i o n —n o n - b u ri e d —i n d o o r s ,  o u t d o o r s ,  an d  i n  vau l t s  an d  an y 

p e r m e at i o n  re q u i re m e n t s  ( S e c .  I I . D ) .

3 .  S i ze  o f t h e  val ve ,  p re s s u re  c l as s ,  an d  q u an t i t y re q u i re d .

4 .  Val ve  an d  ac t u at o r ar r an ge m e n t  an d  p o s i t i o n .

5 .  Typ e  o f val ve  s u p p o r t .

6 .  T h e  s ys t e m  o wn e r,  s ys t e m  d e s i gn e r,  o r  p u rc h as e r  m ay i n d i c at e  a d e s i re d  

s h aft  o r i e n t at i o n .  Typ i c al l y,  ro t ar y c o n e  val ve s  are  c o n s t r u c t e d  an d  i n s t al l e d  s u c h  t h at  

t h e  s h aft  i s  h o r i zo n t al  i n  h o r i zo n t al  p i p i n g.  H o we ve r,  val ve s  c an  b e  c o n s t r u c t e d  wi t h  

t h e  s h aft  o ri e n t at i o n  ve r t i c al  wh e n  i n s t al l e d  i n  h o ri zo n t al  p i p i n g.  T h e  s ys t e m  o wn e r,  

s ys t e m  d e s i gn e r,  o r p u rc h as e r  s h o u l d  al s o  c o n s i d e r  t h e  ap p l i c at i o n  o r  s e r vi c e  c o n d i t i o n s  

o f t h e  val ve .  F o r  e xam p l e ,  val ve s  u s e d  i n  was t e wat e r  an d  re c l ai m e d  wat e r  s e r vi c e  s h o u l d  

b e  i n s t al l e d  wi t h  t h e  s h aft s  h o ri zo n t al  s o  t h at  s o l i d s  d o  n o t  ac c u m u l at e  i n  t h e  s h aft  

s e al i n g are as .

7 .  Ac t u at o r re q u i re m e n t s  s h o u l d  b e  p ro vi d e d  b y t h e  s ys t e m  o wn e r,  s ys t e m  

d e s i gn e r,  o r  p u rc h as e r.  Re q u i re m e n t s  m ay i n c l u d e  h an d wh e e l ,  c h ai n wh e e l ,  l e ve r,  

c r an k,  ke y o p e r at i n g n u t ,  e l e c t r i c  m o t o r,  ai r  c yl i n d e r,  wat e r  c yl i n d e r,  o r  o i l  c yl i n d e r.  

C o m p l e t e  i n fo rm at i o n  fo r  m o t o r  o r c yl i n d e r ac t u at o r s  s h o u l d  b e  i n  ac c o rd an c e  wi t h  

AN S I / AWWA C 5 4 1  ( H yd r au l i c  an d  Pn e u m at i c  Cyl i n d e r an d  Van e - Typ e  Ac t u at o rs  fo r  

Val ve s  an d  S l i d e  G at e s )  o r  AN S I / AWWA C 5 4 2  ( El e c t r i c  M o t o r  Ac t u at o r s  fo r  Val ve s  

an d  S l i d e  G at e s ) .
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Note:  I f the ratio  o f cyli nder maxi mum s up p l y p res s ure to  mi ni mum s up p l y p res s ure 

i s  gre at e r t h an  1 . 8 ,  a p re s s u re  re gu l at o r  o r  p re s s u re - re d u c i n g val ve  i s  re c o m m e n d e d  fo r 

s afe t y an d  s t ro ke  t i m e  c o n s i s t e n cy.

8 .  I f t h e  val ve  i s  t o  b e  u s e d  fo r re gu l at i n g o r t h ro t t l i n g s e r vi c e ,  a c o m p l e t e  

d e s cr i p t i o n  o f m axi m u m  an d  m i n i m u m  fl o w c o n d i t i o n s  wi t h  re l at e d  u p s t re am  ve r s u s  

d o wn s t re am  p re s s u re s  m ay b e  p ro vi d e d  b y t h e  s ys t e m  o wn e r,  s ys t e m  d e s i gn e r,  o r  

p u rch as e r.

9 .  I f ac t u at o r s  are  u s e d  t o  o p e rat e  t h e  val ve  at  d i ffe re n t i al  p re s s u re s  l e s s  t h an  

t h e  p re s s u re  c l as s ,  at  a m axi m u m  p o r t  ve l o c i t y l e s s  t h an  3 5  ft / s e c  ( 1 0 . 7  m / s e c ) ,  o r  b o t h ,  

t h e  s ys t e m  o wn e r,  s ys t e m  d e s i gn e r,  o r p u rc h as e r s h al l  s p e c i fy t h e  m axi m u m  d i ffe re n t i al  

p r e s s u r e  ( p o u n d s  p e r s q u are  i n c h  [ ki l o p as c al s ] )  an d  t h e  m axi m u m  p o r t  fl u i d  ve l o c i t y 

( fe e t  [ m e t e r s ]  p e r  s e c o n d )  ( S e c .  3 ,  i t e m  1 3 ) .

1 0 .  Wh e t h e r  t h e  m an u fac t u re r  i s  re q u i re d  t o  p ro vi d e  i n s t r u c t i o n s ,  p ar t s  m an u al s ,  

re c o m m e n d e d  s p are  p ar t s  l i s t s ,  o p e rat i o n ,  an d  m ai n t e n an c e  p ro c e d u re s  ( S e c .  4 . 1 ) .

1 1 . D e t ai l s  o f fe d e ral ,  s t at e  o r  p ro vi n c i al ,  an d  l o c al  re q u i re m e n t s  ( S e c .  4 . 2 . 1 ) .

1 2 . F o r p o t ab l e  wat e r  ap p l i c at i o n s ,  wh e t h e r  c o m p l i an c e  wi t h  N S F / AN S I  6 1 ,

D r i n ki n g Wat e r  S ys t e m  C o m p o n e n t s —H e al t h  E ffe c t s ,  i s  re q u i re d  ( S e c .  4 . 2 . 2 ) .

1 3 . P h ys i c al  an d  c h e m i c al  re q u i re m e n t s  ( S e c .  4 . 2 . 3 ) .

1 4 . M at e r i al s —b o d i e s ,  c o n i c al  p l u gs ,  an d  h e ad  c o ve r s ,  i f t h e re  i s  a p re fe re n c e

( S e c.  4 . 3 . 5 ) .

1 5 . F l an ge  re q u i re m e n t s  ( S e c .  4 . 3 . 1 3 . 1 ) .

1 6 . Wh e t h e r  a t wo  s e at e d  ( c l o s e d  p o s i t i o n  s e at s  o n l y o n  c o n i c al  p l u g)  o r

fo u r s e at e d  ( c l o s e d  p o s i t i o n  an d  o p e n  p o s i t i o n  s e at s  o n  c o n i c al  p l u g)  i s  p re fe r re d   

( S e c.  4 . 3 . 7 ) .

17. M e t al  s e at  m at e r i al  r e q u i r e m e n t s  ( S e c .  4 . 3 . 7 . 3 ) .

18. B e ar i n g m at e r i al ,  i f t h e r e  i s  a p re fe r e n c e  ( S e c .  4 . 3 .16) .

19. S h aft  m at e r i al ,  i f t h e re  i s  a p r e fe re n c e  ( S e c .  4 . 3 . 1 7. 1 ) .

20. Typ e  o f s h aft  s e al s ,  i f t h e r e  i s  a p re fe r e n c e  ( S e c .  4 . 3 . 1 7. 6 ) .

21 . Ac t u at o r  h an d wh e e l  o r  c h ai n wh e e l  p u l l  r e q u i re m e n t s .  M axi m u m  p u l l  

re q u i re m e n t s  h ave  b e e n  fo u n d  b y s o m e  o p e rat i o n s  s t aff t o  b e  a h i gh  e xe r t i o n  o f e ffo r t ,  

an d  l e s s e r  p u l l s  o f 4 0  t o  6 0  l b  ( 1 7 8  t o  2 6 7  N )  o n  h an d wh e e l s  an d  c h ai n wh e e l s  h ave  

s o m e t i m e s  b e e n  fo u n d  t o  b e  b e n e fi c i al  ( S e c .  4 . 3 . 1 8 . 3 . 1 ) .

2 2 . D i re c t i o n  t o  o p e n  m an u al  ac t u at o rs  ( S e c .  4 . 3 . 1 8 . 3 . 4 ) —Un l e s s  o t h e r wi s e

s p e ci fi e d ,  o p e n  c o u n t e r c l o c kwi s e  ( C C W)  wi l l  b e  p ro vi d e d .

2 3 . Ti m e  o f o p e r at i o n  ( s t ro ke  t i m e )  fo r t h e  p o we r  ac t u at o rs ,  i f o t h e r  t h an  t h e

d e fau l t  val u e s  ( S e c .  4 . 3 . 1 8 . 4 . 2  an d  S e c .  4 . 3 . 1 8 . 5 . 4 ) .
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2 4 .  S p e c i al  p ro t e c t i ve  c o at i n gs ,  i f o t h e r t h an  s p e c i fi e d  ( S e c .  4 . 4 . 3 ) .  I f t h e  u s e r  

d e s i re s  a p ar t i c u l ar val ve  c o at i n g t o  m at c h  t h at  fo r t h e  p l an t  p i p i n g,  i t  s h o u l d  b e  

d e s c ri b e d  c l e ar l y i n  t h e  p u rc h as e  d o c u m e n t s .

2 5 .  Wh e t h e r  re c o rd s  o f c e r t i fi e d  t e s t s  are  re q u i re d  ( S e c .  5 . 1 . 1 ,  5 . 2 . 3 ) .

2 6 .  T h e  re q u i re d  d i ffe re n t i al  p re s s u re  at  wh i c h  t h e  val ve  i s  t o  b e  t e s t e d   

( S e c .  5 . 1 . 2 ) .

2 7 .  Wh e t h e r  affi d avi t  o f c o m p l i an c e  i s  re q u i re d  ( S e c .  6 . 5 ) .

I I I . B .  Mo dification  to Stan dard.  An y m o di fi cati o n  to  th e  p ro vi s i o n s ,  de fi n i ti o n s ,  

o r  t e rm i n o l o gy i n  t h i s  s t an d ard  m u s t  b e  p ro vi d e d  i n  t h e  p u rc h as e  d o c u m e n t s .

I V.  M aj o r Re vi s i o n s .  T h i s  i s  t h e  fi r s t  e d i t i o n  o f t h i s  s t an d ard .

V.  C o m m e n ts .  I f yo u  h ave  an y c o m m e n t s  o r  q u e s t i o n s  ab o u t  t h i s  s t an d ard ,  

p l e as e  c o n t ac t  t h e  AWWA E n gi n e e r i n g an d  Te c h n i c al  S e r vi c e s  at  3 0 3 . 7 9 4 . 7 7 1 1 ,  F AX 

3 0 3 . 7 9 5 . 7 6 0 3 ;  o r  wri t e  t o  t h e  d e p ar t m e n t  at  6 6 6 6  We s t  Qu i n c y Ave n u e ,  D e n ve r,  C O  

8 0 2 3 5 - 3 0 9 8 ;  o r e m ai l  at  s t an d ard s @ awwa. o r g.
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