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THE ENGINEERING EQUIPMENT AND MATERIALS 
USERS ASSOCIATION 

The Engineering Equipment and Materials Users Association - EEMUA - is an organisation of 
substantial purchasers and users of engineering products. Its members include leading representatives 
from the energy, process and oil industries. EEMUA is concerned with the design, installation, 
operation and maintenance of the engineering plant used in members’ business operations. 

The Association aims to reduce members’ costs by providing the opportunity for them to share 
resources and expertise in influencing the environment within which their engineering activities are 
carried out. EEMUA supports the British Standards Institution, works with other institutions, 
associations, government departments, regulatory authorities and the Confederation of British 
Industry, and is also actively involved with other standards-making bodies, both national and 
international, such as the American Petroleum Institute. 

Work, which is carried out in-house by members alone or with the help of other organisations, may 
lead to the production of Association publications. These are prepared primarily’for members’ use, 
but are sometimes offered for sale and thus for more general use. Such publicationfi may also be 
submitted to the British Standards Institution as bases for appropriate Standards. 

A list of EEMUA hblications is given at the end of this document. 
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ABOUT THIS PUBLICATION: LEGAL ASPECTS 

In order to ensure that nothing in this publication can in any manner offend against or be affected by 
the provisions of the Restrictive Trade Practices Act 1976, the recommendations which it contains 
will not take effect until the day following that on which its particulars are furnished to the Office of 
Fair Trading. 

As the subject dealt with seems likely to be of wide interest, this publication is also being made 
available for sale to non-members of the Association. Any person who encounters an inaccuracy or 
ambiguity when making use of this publication is asked to notify EEMUA without delay so that the 
matter may be investigated and appropriate action taken. 

It has been assumed in the preparation of this publication that the user will ensure selection of those 
parts of its contents appropriate to the intended application and that such selection and application are 
correctly carried out by appropriately qualified and experienced people for whose guidance the 
publication has been prepared. EEMUA does not, and indeed cannot, make any representation or 
give any warranty or guarantee in connection with material contained in its publications, and expressly 
disclaims any liability or responsibility for damage or loss resulting from their use. Any 
recommendations contained herein are based on the most authoritative information available at the 
time of writing and on good engineering practice, but it is essential for the user to take account of 
pertinent subsequent developments or legislation. 

All rights are reserved. No part of this Publication may be reproduced, stored in a retrieval system, 
or transmitted in any form or by any means: electronic, mechanical, photocopying, recording or 
other. 

Infringing the copyright is not only breaking the law, but also, through reduction in Association’s 
income, jeopardising the availability of future publications. 
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1. FOREWORD AND SCOPE 

1.1 Foreword  

T h i s  s p e c i f i c a t i o n  arose from v a l v e  u s e r s '  need  t o  
r a t i o n a l i s e  t h e  q u a l i t y  l e v e l  r e q u i r e m e n t s  for s t e e l  
v a l v e  c a s t i n g s  i n  t h e  p e t r o l e u m , c h e m i c a l  and a l l i e d  
i n d u s t r i e s ,  t o :  

a )  f o r m a l i s e  m a n u f a c t u r e r s  normal  p r a c t i c e  ( 'BASIC' 
q u a l i t y )  

b )  i n t r o d u c e  a new c a t e g o r y  of v a l v e  c a s t i n g  q u a l i t y  
(WARRANTED' q u a l i t y )  , i n t e n d e d  f o r  lower 
p r e s s u r e / s i z e  v a l v e s  on  p o t e n t i a l l y  h a z a r d o u s  
p r o c e s s  d u t i e s .  T h i s  c a t e g o r y  has i t s  q u a l i t y  
c o n t r o l l e d ' b y  c o n t r o l l i n g  f o u n d r y  p r o c e d u r e s ,  
r a t h e r  t h a n  by d e t a i l e d  N D T  of  f i n n i s h e d  c a s t i n g s  

c )  t r y  t o  r a t i o n a l i s e  u s e r s '  s p e c i a l  ( a d d i t i o n a 1 ) N D T  
r e q u i r e m e n t s  and so a v o i d  m i n o r ,  o f t e n  a r b i t r a r y ,  
d i f f e r e n c e s  i n  d i f f e r e n t  u s e r s '  ' i n - h o u s e '  
s p e c i f i c a t i o n s .  

BS 5998: S p e c i f i c a t i o n  of q u a l i t y  l e v e l s  f o r  s t e e l  
v a l v e  c a s t i n g s ,  h a s  had  l i m i t e d  a c c e p t a n c e  and  u s e  by 
i n d u s t r y  i n  which v a l v e s  t o  ASTM, API and o t h e r  
s t a n d a r d s  are a l s o  u s e d .  T h i s  EEMUA s p e c i f i c a t i o n  is 
g e n e r a l l y  a p p l i c a b l e  and sets o u t  c l e a r l y  d e f i n e d  
categories f o r  q u a l i t y ,  p r i m a r i l y  t o  improve  t h e  
c l a r i t y  of a g r e e m e n t s  between t h e  f o u n d r y  and t h e  
m a n u f a c t u r e r .  

1.2 Scope 

The s p e c i f i c a t i o n  c o v e r s  NDT q u a l i t y  c o n t r o l  
p r o c e d u r e s  f o r  t h e  c a s t i n g  of v a l v e  b o d i e s ,  b o n n e t s  
e t c .  None of t h e s e  p r o c e d u r e s  w i l l  however  g u a r a n t e e  
t h a t  t h e  c a s t i n g  i s  l e a k  t i g h t .  I t  w i l l  t h e r e f o r e  
a l so  be n e c e s s a r y  t o  h y d r o s t a t i c a l l y  p r e s s u r e  t e s t  t h e  
c o m p l e t e d  v a l v e  i n  a c c o r d a n c e  w i t h  t h e  r e q u i r e m e n t s  o f  
t h e  a p p l i c a b l e  v a l v e  s t a n d a r d .  The p u r c h a s e r  may a l s o  
r e q u e s t  a n  a i r  u n d e r  water t e s t  a t  t h e  d e s i g n  
p r e s s u r e ,  or a he l ium l e a k  tes t  e .g .  as i n  t h e  ASME 

N o n d e s t r u c t i v e  Examina t ion .  I n  t h a t  e v e n t  
p e r m i s s i b l e  l e a k a g e  ra tes  s h o u l d  b e  a g r e e d  between t h e  
m a n u f a c t u r e r  and t h e  p u r c h a s e r .  Note t h a t  any s u c h  
a d d i t i o n a l  t e s t i n g  i s  e x c l u d e d  from t h i s  
s p e c i f i c a t i o n .  

. B o i l e r  and P r e s s u r e  Vessel Code S e c t i o n  V :  

T h r e e  q u a l i t y  l e v e l s  of v a l v e  c a s t i n g s  a r e  s p e c i f i e d :  
B a s i c ,  Warranted  and S p e c i a l .  Gu idance  i s  i n c l u d e d  o n  
t h e  a p p l i c a t i o n  of t h e s e  q u a l i t y  l e v e l s  w i t h  d u e  
r e g a r d  t o  t h e  n a t u r e  o f  t h e  s e r v i c e .  

P r o t o t y p e  t e s t i n g  and o n g o i n g  p r o d u c t i o n  q u a l i t y  
t e s t i n g  are  b o t h  c o v e r e d .  

Requ i remen t s  t o  be approved  by t h e  p u r c h a s e r  a r e  
l i s t e d  i n  t h e  Appendix.  
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2. APPLICATION OF THE CASTINQ QUALITY LEVELS 

The q u a l i t y  l e v e l  r e q u i r e d  s h a l l  b e  d e t e r m i n e d  and 
s p e c i f i e d  by t h e  p u r c h a s e r ,  t a k i n g  a c c o u n t  of t h e  n a t u r e  
of t h e  h a z a r d  a s s o c i a t e d  w i t h  t h e  s e r v i c e  and  w i t h  due  
r e g a r d  t o  c u r r e n t  l e g i s l a t i o n .  

The f o l l o w i n g  s u g g e s t e d  a p p l i c a t i o n  o f  q u a l i t y  l e v e l s  
i s  g i v e n  as g u i d a n c e : -  

a) Basic q u a l i t y :  f o r  n o n - h a z a r d o u s  s e r v i c e s  i n  
t he  p r e s s u r e  r a n g e s / s i z e s  g i v e n  
i n  c l a u s e  4.1. 

b )  Warranted  q u a l i t y :  f o r  d u t i e s  w i t h i n  t h e  p r e s s u r e  
r a n g e s / s i z e s  g i v e n  i n  c l a u s e  
5.1 when t h e  c o n s e q u e n c e s  
of a l e a k  are u n a c c e p t a b l e .  

c )  S p e c i a l  q u a l i t y :  for any  o t h e r  d u t y  

3. CASTING STANDARDS 

3.1.  S p e c i f i c a t i o n  

A l l  c a s t i n g s  s h a l l  b e  t o  BS i504 g r a d e  A or B t o  
ASTM A216 (WCB) o r  A352 (LCB.LCC) as appropriate  
b u t  a d d i t i o n a l l y  t h e  f o l l o w i n g  s u p p l e m e n t a r y  
material  r e q u i r e m e n t s  s h a l l  a p p l y : -  

3.2. Chemica l  Composi t ion(Lad1e  A n a l y s i s )  

Carbon 0.25% max 

Carbon + Mn/6 0.42% max 

I n  a d d i t i o n ,  for b u t t - w e l d  end  v a l v e s ,  t h e  f o u n d r y  
s h a l l  b e  r e q u i r e d  t o  c o n f i r m  t h a t  r e g u l a r  r o u t i n e  
p r o d u c t i o n  checks  show t h a t  t h e  c a r b o n  e q u i v a l e n t  

a c c o r d a n c e  w i t h  t h e  f o l l o w i n g  f o r m u l a :  
- d o e s  not e x c e e d  0.50% when c a l c u l a t e d  i n  

.. . Carbon + Mn/6 + ( C r  + Mo + V)/5 + ( N i  + C u ) / l 5  

3 . 3 .  T e n s i l e  S t r e n g t h  

_ .  The a c t u a l  t e n s i l e  s t r e n g t h  s h a l l  n o t  e x c e e d  t h e  
minimum r e q u i r e d  by t h e  r e l e v a n t  material  spec- 
i f i c a t i o n  by more t h a n  150 N / s q  m m .  
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