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1 I 

THE ENGINEERING EQUIPMENT AND MATERIALS 
USERS ASSOCIATION 

The Engineering Equipment and Materials Users Association-EEMUA-was formed in I983 by the 
Amalgamation of the Oil Companies Materials Association (OCMA) and the Engineering Equipment 
Users Association (EEUA). It is an organisation of substantial purchasers and users of engineering 
products, whose members include leading national and multi-national companies in the petroleum, gas; 
chemical and energy industries. A list of Full and Associate Members (the latter being limited to 
membership of three technical committees) is given below. EEMUA is concerned with the design, 
installation, operation and maintenance of the engineering plant used by members in pursuing their 
business activities. 

The Association aims to reduce members’ costs by providing the opportunity for them to share 
resources and expertise in order to keep abreast of technological developments and improve the 
effectiveness and efficiency of their engineering activities. 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 usually offered for sale and thus for more general use. Such publications may also be 
submitted, normally through the British Standards Institution, as bases for appropriate national, 
European or internationa1 standards. 

A list of current EEMUA Publications which may be purchased from the Association is given at the 
end of this document. 

Full Members Associate Members 

Associated Octel 
BG 
BP Amom 
Caltex Petroleum 
Conoco 
Dow Corning 
Eastern Generation 
Esso/ExxonMobil 
Eutech 
Foster Wheeler Energy 
Lindsey Oil Refinery 
National Power 
PowerGen 
Shell 

AstraZeneca 
BASF 
D&C Engineering/MERCON [Netherlands] 
Elf Exploration UK 
Flexs ys 
Phillips Petroleum UK 
Pilkington Technology 
Royal Vopak (was Royal Pakhoed) 

Texaco 
UOP 

[Netherlands] 
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1 , 

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. 

1 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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I A 

F O R E W O R D  

The purpose of this specification is to define the requirements fo r  
electric motors. It forms a supplement to relevant National and 
International Standards. 

In 1983, the Engineering Equipment Users Association and the Oil 
Companies Materials Association were combined to form the Engineering 
Equipment and Materials Users Association (EEMUA). The relevant EEMUA 
Technical Committee. who were now responsible for the EEUA and OCMA 
publications within their range of expertise, set up a small Working 
Group to revise the OCMA Specification No ELEC-1 (Three-phase Cage 
Induction Motors), first published in Nov 1953. taking into account the 
technical advances and changes in Standards that had taken place since 
the last revision in July 1981. 

This EEMUA Publication is the result of that work m d  replaces the 
present OCMA publication ELEC-1 "Three-phase Cage Induction Motors" 
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RELEVANT STANDARDS 

The following National, International and Industry Standards are 
referred to, or  are associated with this specification. Motors complying 
with equivalent National Standards of other countries may be offered for 
consideration by Purchasers, in which case the particular Standards 
concerned should be clearly stated in the Tender. 

BRITISH STANDARDS. 

BS 88 Specification for cartridge fuses for voltages up to and 
including 1000 V a.c. and 1500 V d.c. 

BS 822 Terminal markings f o r  electrical machinery and apparatus: 
Part 6 - Terminal markings for rotating electrical machinery 

(Applies to small power machines only) 

BS 2692 Fuses for  voltages exceeding 1000 V a.c. 

BS 2757 Method for determining the thermal classification of 
electrical insulation. 

BS 4121 Mechanical cable glands for rubber and plastics insulated 
cables. 

BS 4278 Specification for eyebolts for lifting purposes. 

BS 4683 Specification for electrical apparatus f o r  use in 
explosive atmospheres. 

BS 4727 Glossary of electrotechnical,power,telecommunications 
electronics.1ighting.and colour terms. 
Part 2 Group O3 -Rotating machinery terminology. 

BS 4999 Specification for general requirements for rotating 
electrical machines. 

BS 5000 Specification for rotating electrical machines of 
particular types or for special applications. 

BS 5345 Code of practice for the selection.installation and 
maintenance of electrical apparatus for use in potentially 
explosive atmospheres (other than mining applications or 
explosives manufacture). 

BS 5372 Specification for  cable terminations for electrical 
equipmen t. 

BS 5501 Electrical equipment for  pocentially explosive atmospheres. 

BS 5512 Specification fo r  rolling bearings - dynamic load ratings 
and rating life. 
Part 1 - Calculation method. 

BS 5907 Specification for high voltage fuse-links for motor circuit 
applications. 

3 
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BS 5999 Specification for identification of apparatus terminals and 
general rules for a uniform system of marking,using an 
alphanumeric notation. 

BS 6121 Mechanical cable glands for elastomer and plastics insulated 
cables. 

WTERNATIONAL STANDARDS. 

IEC 34 Rotating electrical machines. 

IEC 72/ Dimensions and output ratings for rotating machines 
72A 

IEC 79 Electrical apparatus for explosive gas atmospheres. 

IEC 85 Recommendations for thermal evaluation and classification of 
electrical insulation. 

IEC 269 Low voltage fuses. 

IEC 445 Identification of apparatus terminals and general rules for a 
uniform system of terminal markings using alphanumeric 
no tat ion. 

IS0 281-1Rolling Bearings - Dynamic load ratings and rating life 
Part 1 -Calculation methods. 

LNDUSTRY STANDARDS. 

ES1 44-5 Testing insulation systems of s t a t o r  c o i l s  for rotating 
electrical machines. 

EEMUA 101 Lifting Points - A design guide. 

EEMUA 104 Noise - A guide to information required from Vendors. 

EEMUA i06 General specification for Silencers and Accoustic 
Enclosures. 

EEMUA 140 -Noise procedure specification 

EEMUA 141 Guide to the Use of the Noise procedure specification. 
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I 4 

1. GENERAL 

Th i s  s p e c i f i c a t i o n  covers  s t anda rd  t h r e e  phase cage induc t ion  
motors f o r  o p e r a t i o n  on r a t e d  v o l t a g e s  up to i5 kV. 

Unless  s p e c i f i e d  o the rwise ,  motors s h a l l  comply wi th  t h e  
requi rements  o f  t h e  Nat iona l  S tandards  of t h e  coun t ry  of 
o r i g i n ,  p rovided  they  are based on t h e  recommendations of t h e  
I n t e r n a t i o n a l  E l e c t r o t e c h n i c a l  Commission, supplemented by t h i s  
s p e c i f i c a t i o n .  Motors for  use  i n  hazardous areas s h a l l  a l so  
comply w i t h  t h e  p a r t i c u l a r  s p e c i f i c a t i o n ( s )  for t h e  type  of 
exp los ion  p r o t e c t i o n  concerned. 

2 .  SERVICE CONDITIONS 

2 . 1  Operating Conditions 

2.1.1.Motors  s h a l l  comply wi th  t h e  requirements  of BS 4999; P a r t  101 
S e c t i o n  4 Clause  11 and be  s u i t a b l e  f o r  a R e l a t i v e  Humidity of 
90% w i t h  o c c a s i o n a l  condensat ion.  They s h a l l  also be  s u i t a b l e  
i n  a l l  r e s p e c t s ,  for ope ra t ion  i n  t h e  environmental  cond i t ions  
t y p i c a l  of R e f i n e r i e s ,  Chemical P l a n t s .  O i l  F i e l d s ,  Marketing 
Depots and I n s t a l l a t i o n s  as s t a t e d  by t h e  Purchaser .  

2.1.2.Motors s h a l l  be des igned  to  prevent  t h e  accumulat ion of 
moi s tu re  w i t h i n  t h e  enc losure .  Where a d r a i n  h o l e  is provided.  
i t  s h a l l  be  a t  t h e  lowest p a r t  of t h e  s t a to r ,  s u b j e c t  to 
a c c e s s i b i l i t y  for  t h e  removal of t h e  threaded p l u g  when t h e  
machine is i n  t h e  o p e r a t i n g  p o s i t i o n .  

2 . 2  Electrical Conditione 

2.2.1.Motor-s s h a l l  comply wi th  t h e  requirements  of BS 4999.Pai-t 101 
S e c t i o n  4 .  Clause  12 ,  and be s u i t a b l e  for a frequency v a r i a t i o n  
of minus 5% to  p l u s  2% of t h e  nominal f requenc CO-inc identa l  
wi th  t h e  voltage v a r i a t i o n  of 95% to 105% o f  r a t e d  vo l t age  
( U n )  * 

- NOTE I n  t h e  case of a motor in tended  f o r  u se  i n  t h e  United 
Kingdom. where t h e  power supply t o  t h e  machine is  s u b j e c t  t o  
t h e  E l e c t r i c i t y  Supply Regula t ions .  t h e  range s h a l l  be 94% t o  
106% of r a t e d  v o l t a g e  ( U  ) ,  which is  t h e  maximum pe rmi t t ed .  n 

2.2.2.The requi rements  for motors which are to  be  connected to  
sources  which g ive  s u p p l i e s  f a l l i n g  o u t s i d e  t h e  Condi t ions  
desc r ibed  i n  2.2.1 w i l l  n e c e s s i t a t e  a d d i t i o n a l  or modified 
requi rements  as agreed with t h e  Purchaser .  Such motors are 
those  which are in tended  f o r  v a r i a b l e  speed o p e r a t i o n .  

2.2.3.The i n s u l a t i o n  l e v e l  of motors t h a t  are r equ i r ed  to  o p e r a t e  on 
unear thed  n e u t r a l  systems wi th  one l i n e  a t  ear th  p o t e n t i a l  for 
prolonged p e r i o d s  must be  agreed with t h e  Purchaser .  
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3- WINDIN= AND INSULATION 

3.1 All Motors - General Requirements 

3.1.1.Unless o t h e r w i s e  s p e c i f i e d ,  t he  i n s u l a t i o n  o f  t h e  windings 
s h a l l  be C l a s s ' F ' .  bu t  t h e  temperature  rise of t h e  machine 
s h a l l  be l i m i t e d  to  t h a t  a p p l i c a b l e  to  C l a s c ' B '  i n s u l a t i o n .  

3 . l . î . A l l  windings s h a l l  be adequate ly  suppor ted ,  braced and blocked 
t o  p rov ide  s u f f i c i e n t  r i g i d i t y  d u r i n g  normal c o n d i t i o n s  of 
s e r v i c e .  Such b r a c i n g  s h a l l ,  i n  p a r t i c u l a r ,  be adequate  for  
d i r e c t - o n - l i n e  s t a r t i n g  and re -swi tch ing  a t  a v a l u e  of r e s i d u a l  
voltage of a t  least 30% of r a t e d  v o l t a g e  and 180" o u t  o f  phase 
w i t h  t h e  supp ly  vo l t age .  Bracing s h a l l  be s u f f i c i e n t  to  prevent  
t h e  r e sonan t  v i b r a t i o n  of overhung end-windings. I n  t h e  case of 
v e r t i c a l  mo'tors winding suppor t  s h a l l  p reven t  any dropping  o r  
permanent d i sp lacement  of t h e  windings.  

3 - 1 - 3 . A l l  i n s u l a t e d  windings s h a l l  be non-hygroscopic,  o i l  resistant 
and t h e  materials r e s i s t a n t  to  flame prop3gat ion .  A l l  windings 
s h a l l  be impregnated and s u i t a b l y  processed to  e f f e c t i v e l y  seal 
them and t h u s  to  prevent  d e t e r i o r a t i o n  from adve r se  
environmental  c o n d i t i o n s  a t  s i te  d u r i n g  t h e  c o n s t r u c t i o n  
period. when they  may be l y i n g  i d l e  for  long  p e r i o d s ,  and a l s o  
d u r i n g  normal o p e r a t i o n .  

3.1.4.Stator windings s h a l l  be  connected i n  'Star '  u n l e s s  o the rwise  
agreed wi th  t h e  Purchaser .  

3 .2  A d d i t i o n a l  Requirement8 for motors for o p e r a t i o n  on system 
V o l t a g e s  above loo0 V. 

3.2.1 .Motors s h a l l  be e n t i r e l y  s u i t a b l e  fo r  swi t ch ing  by a l l  normal 
s w i t c h i n g  d e v i c e s  inc luding  a i r .  bulk/minimum o i l ,  SF6 and  
vacuum break types  of contactor and c i r c u i t  b reake r  and tho  
l i fe  expec tancy  s h a l l  not be a f f e c t e d ,  i r r e s p e c t i v e  of t h e  
s w i t c h i n g  d e v i c e  used. 

3 .2 .2 .Manufacturers  s h a l l  take account of t h e  character is t ics  of 
possible s w i t c h i n g  t r a n s i e n t s  (rise t i m e .  ampl i tude  and 
a s s o c i a t e d  rate of change of v o l t a g e ) ,  t h e  t r a n s i e n t  
d i s t r i b u t i o n  wi th in  t h e  windings of t h e  motor, and t h e  
r e s u l t i n g  peak i n t e r t u r n  vo l t age  l e v e l .  

3.2.3.Stator coi ls  s h a l l  be e i t h e r  manufactured and t e s t e d  i n  
accordance wi th  a Q u a l i t y  Assurance S p e c i f i c a t i o n ,  d e t a i l s  of 
which s h a l l  be submit ted to  t h e  Purchaser  w i t h  t h e  i n i t i a l  
t e n d e r ,  or conf i rmat ion  of compliance o f  a l l  motors w i t h  tlw 
latest e d i t i o n  of t h e  E l e c t r i c i t y  Supply I n d u s t r y  S tandard  4 4 - 5  
s h a l l  be g iven  i r r e s p e c t i v e  of machine v o l t a g e  and ou tpu t  
r a t i n g .  

3.2.4.Conductors s h a l l  p re fe rab ly  be o f  rectangular c o n f i g u r a t i o n .  
However, c o n s i d e r a t i o n  w i l l  be g iven  to t h e  u s e  of round w i r e  
type conductors provided they  do n o t  r e l y  upon enamel c o a t i n g s  
to ach ieve  t h e  i n s u l a t i o n  l e v e l  r equ i r ed .  Round w i r e  type 
conductors  s h a l l  be layered  or s e c t i o n a l i s e d  to  ensu re  t h a t  t h e  
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appropriate maximum i n t e r t u r n  voltage cannot  be exceeded. 

3 .2 .5  Round w i r e  t y p e  coils r e l y i n g  s o l e l y  on enamel i n s u l a t i o n  and 
random wound coi ls  are n o t  acceptable. 

3.2.6. Normal r equ i r emen t s  for surge wi ths tand  c a p a b i l i t y  and t e s t i n g  
are s p e c i f i e d  i n  Clause 3.2.8. below. Unless o the rwise  
s p e c i f i e d .  motors suppl ied  s h a l l  comply wi th  t h e s e  normal 
requi rements  I 

3.2 .7 .Cer ta in  motor a p p l i c a t i o n s  dictated by t h e  motor d u t y ,  cable 
type, c i r c u i t  con f igu ra t ion  or any combination of t h e s e ,  as 
s p e c i f i e d  by t h e  Purchaser  m a y ,  produce h i g h e r  v o l t a g e  s u r g e  
levels t h a n  those considered by Clause 3 .2 .8 .  

For t h e s e  motor a p p l i c a t i o n s  t h e  Manufacturer s h a l l  e i t h e r  :- 

a )  Confirm compliance with t h e  s p e c i a l  h i g h e r  motor I n s u l a t i o n  
and test requi rements  specified i n  Clause  3 . 2 . 9 .  

or 

b )  Confirm t h a t  suitable.  proven surge p r o t e c t i o n  can be 
o f f e r e d ,  w i t h  t h e  guarantee t h a t  i t  w i l l  reduce t h e  motor 
i n t e r t u r n  i n s u l a t i o n  vol tage  stress l e v e l  p e r m i t t i n g  
a p p l i c a t i o n  of motors complying wi th  Clause  3.2.8. 

j . î . 8 . S u r g e  Withstand - Normal Requirements. 

3.2.8.1.The s u r g e  wi ths tand  c a p a b i l i t y  of a winding to  e a r t h  s h a l l  
be a peak voltage of (4Un  + 5kV). and a wavefront  rise time to  
t h e  peak v o l t a g e  of 1.2 microseconds. 

3 .2 .8 .2 .The s u r g e  wi ths tand  c a p a b i l i t y  of t h e  coil  i n t e r t u r n  
i n s u l a t i o n  s h a l l  be a peak vo l t age  ' U  * .  

Peak - 
with k = 3 

with a wavefront  rise t i m e  to  peak of n o t  g r e a t e r  than  0 . 5  
microseconds.  

3 .2 .8 .3 .The normal peak vo l t age  levels f o r  s t anda rd  r a t e d  l i n e  
vo l t ages  are g i v e n  i n  Table  1. 

3.2.8.4.Type tests, where s p e c i f i e d  i n  t h e  Enquiry or Order ,  and 
Routine Q u a l i t y  Assurance T e s t s  sha l l  be  i n  accordance t h e  
E l e c t r i c i t y  Supply Indus t ry  Standard 44-5. 

3.2.9.Surge Withstand - .Spec ia l  Requirements. 

3 .2 .9 . l .Where special  s u r g e  wi ths tand  requirements  are s p e c i f i e d  and 
un le s s  o t h e r w i s e  agreed between t h e  Purchaser  and t h e  
Manufacturer ,  t h e  motors s h a l l  comply wi th  t h e  requi rements  of 
Clause 3 .2 .8 .  e x c e p t  t h a t  t h e  su rge  wi ths tand  c a p a b i l i t y  o f  t h e  
co i l  i n t e r t u r n  i n s u l a t i o n  s h a l l  be a peak v o l t a g e  U ' where peak 

with  k = 5 

7 

                                                               
                                         
                                                               
                                         

Copyright Engineering Equipment and Materials Users Association 
Provided by IHS Markit under license with EEMUA Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: EEMUA 132-1988

http://www.avadocuments.com/doc/eemua-132-1988
http://www.avadocuments.com/doc/eemua-132-1988

