
 

IEC 62808 

Edition  1 .1  201 8-05 

CONSOLIDATED 
VERSION 

 

Nuclear power plants – Instrumentation and control  systems important  

to safety – Design and qualification of isolation devices 

 

IE
C
 6
2
8
0
8
:2
0
1
5
-0
5
+
A
M
D
1
:2
0
1
8
-0
5
 C

S
V
(e
n
) 

  

  

® 

 

colour
inside



 

 

  

 THIS PUBLICATION IS COPYRIGHT PROTECTED 

 Copyright © 201 8 IEC,  Geneva,  Switzerland   
 
Al l  rights  reserved.  Un less  otherwise speci fied,  no part of th is  publ ication  may be  reproduced or u ti l i zed  in  any form  
or by any means,  electronic or mechanical ,  i ncluding  photocopying  and  m icrofi lm,  wi thout permission  in  wri ting  from  
ei ther IEC or IEC's member National  Committee i n  the country of the requester.  I f  you  have any questions about IEC 
copyright or have an  enqui ry about obtaining  addi tional  ri ghts  to  th is  publ ication,  please contact  the  address below or 
your l ocal  I EC member National  Committee for fu rther information.  
 

IEC Central  Office Tel . :  +41  22 91 9  02 1 1  
3,  rue  de Varembé i nfo@iec.ch  
CH-1 21 1  Geneva 20 www. iec.ch  
Swi tzerland  

 

About the IEC 
The I nternational  E lectrotechnical  Commission  (IEC)  is  the  leading  g lobal  organization  that prepares  and publ ishes 
I nternational  Standards for al l  electrical ,  electron ic and  related  technolog ies.  
 

About IEC publ ications  
The technical  content of  IEC publ ications is  kept  under constant review by the IEC.  P lease make sure  that you  have the 
latest  ed i tion,  a corrigenda or an  amendment m ight have been  publ ished.  
 

IEC Catalogue - webstore.iec.ch/catalogue 
The stand-alone appl ication  for consulting  the entire 
bibl iographical  information on IEC International  Standards,  
Technical  Specifications,  Technical  Reports and other 
documents.  Avai lable for PC,  Mac OS,  Android Tablets and 
iPad.  
 

IEC publications search - webstore.iec.ch/advsearchform 
The advanced search  enables to find IEC publ ications by a 
variety of cri teria (reference number,  text,  technical  
committee,…).  I t also gives information on projects,  replaced 
and withdrawn publ ications.  
 

IEC Just Published - webstore.iec.ch/justpublished 
Stay up to date on al l  new IEC publ ications.  Just Published 
detai ls al l  new publ ications released.  Avai lable onl ine and 
also once a month by email.  

Electropedia - www.electropedia.org 
The world's leading onl ine dictionary of electronic and 
electrical  terms containing 21  000 terms and definitions in  
English and French,  with  equivalent terms in 1 6 additional  
languages.  Also known as the International  Electrotechnical  
Vocabulary (IEV)  onl ine.  
 

IEC Glossary - std.iec.ch/glossary 
67 000 electrotechnical  terminology entries in  English and 
French extracted from  the Terms and Definitions clause of 
IEC publ ications issued since 2002.  Some entries have been 
col lected from earl ier publications of IEC TC 37,  77,  86 and 
CISPR.  
 

IEC Customer Service Centre - webstore.iec.ch/csc 
I f you  wish to g ive us your feedback on this publ ication or 
need further assistance,  please contact the Customer Service 
Centre:  sales@iec.ch.  
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEC 62808 

Edition  1 .1  201 8-05 

CONSOLIDATED 
VERSION 

 

Nuclear power plants – Instrumentation and control  systems important  

to safety – Design and qualification of isolation devices 

 

 

 

 

INTERNATIONAL 

ELECTROTECHNICAL 

COMMISSION  

ICS 27.1 20.20 ISBN 978-2-8322-5738-8 

  

  

® Registered trademark of the International  Electrotechnical  Commission 

® 

   Warning!  Make sure that you obtained this publication from an authorized distributor.  

 

colour
inside



 



 

IEC 62808 

Edition  1 .1  201 8-05 

REDLINE VERSION 

 

Nuclear power plants – Instrumentation and control  systems important  

to safety – Design and qualification of isolation devices 

 

IE
C
 6
2
8
0
8
:2
0
1
5
-0
5
+
A
M
D
1
:2
0
1
8
-0
5
 C

S
V
(e
n
) 

  

  

® 

 

colour
inside



 – 2  – I EC 62808:201 5+AMD1 :201 8  CSV 
  © I EC  201 8  

CONTENTS 

FOREWORD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3  

INTRODUCTION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5  

1  Scope  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

2  Normati ve  references  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

3  Terms  and  defi n i ti ons  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

4  Symbols  and  abbreviations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

5  General  pri nciples  for  i so lati on  devices  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

5. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8  

5. 2  I so lat ion  characteristics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

5. 3  Actuati on  priori ty  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

6  I so lat ion  device  design  requ i rements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

6. 1  Requ i remen ts  on  i so lation  device  appl ication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

6. 1 . 1  I so lati on  device  power  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

6. 1 . 2  Maximum  cred ible  fau l t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

6. 1 . 3  Energy l im i t i ng  devices  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

6. 2  Requ i remen ts  on  i so lation  device  des ign  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

6. 2. 1  Basic  des ign  requ i rements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

6. 2. 2  Postu lated  fau l ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

6. 2. 3  Physical  componen t  arrangement  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

6. 3  Power i so lat ion  devices  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

6. 3. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

6. 3. 2  Circu i t  breaker tripped  by fau l t  curren ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

6. 3. 3  Circu i t  breaker tr ipped  by fau l t  s i gnals  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

6. 3. 4  I npu t  cu rrent  l im i ters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

6. 3. 5  Fuses  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3  

7  Qual i f ication  test  requ i rements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

7. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

7. 2  Requ i remen ts  on  the  test  method  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

7. 2. 1  Test  speci fi cati on  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

7. 2. 2  Testi ng  energy l im i t i ng  devices  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

7. 2. 3  Qual i f ication  test  envi ronment  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

7. 3  Appl icati on  speci f ic  testi ng  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

7. 3. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

7. 3. 2  I so lati on  of  safety c i rcu i ts  from  l ower class  ci rcu i ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

7. 3. 3  I so lati on  between  redundan t  safety c i rcu i ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5  

7. 4  Documentation  of  test  requ i rements  and  resu l ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

Bibl i ography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

 

F i gu re  1  – Appl icati on  of  maximum  cred ible  fau l t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

Figu re  2  – Appl icati on  of  postu lated  fau l t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2  

 



IEC 62808:201 5+AMD1 :201 8  CSV – 3  – 
© I EC  201 8  

INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
NUCLEAR POWER PLANTS –  

INSTRUMENTATION  AND CONTROL SYSTEMS IMPORTANT TO SAFETY –  
DESIGN  AND QUALIFICATION OF ISOLATION DEVICES 

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss ion  ( I EC)  i s  a  worl dwide  organ i zati on  for  s tandard i zat i on  compri s i ng  
al l  n ati onal  e l ectrotechn i cal  comm i ttees  ( I EC Nati onal  Comm i ttees) .  The  object  of  I EC  i s  to  promote  
i n ternati onal  co-operat i on  on  al l  q uest i ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other  acti vi t i es ,  I EC  publ i shes  I n ternati onal  Standards,  Techn i cal  Speci f i cat i ons,  
Techn i cal  Reports ,  Publ i c l y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Comm i ttee  i n terested  
i n  the  subj ect  deal t  wi th  may part i ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmental  and  non -
governmental  organ i zati ons  l i a i s i ng  wi th  the  I EC  al so  part i ci pate  i n  th i s  preparat i on .  I EC  co l l aborates  c l osel y  
wi th  the  I n ternati onal  Organ i zati on  for  Standard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
ag reement  between  the  two  organ i zati ons.  

2)  The  formal  deci s i ons  or  ag reements  of  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  rel evant  subjects  s i nce  each  techn i cal  comm i ttee  has  representat i on  from  al l  
i n terested  I EC  Nati onal  Comm ittees.   

3 )  I EC  Publ i cat i ons  have  the  form  of  recommendati ons  for  i n ternati onal  u se  and  are  accepted  by  I EC  Nati onal  
Comm i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  made  to  ensure  that  the  techn i cal  con tent  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for  the  way i n  wh i ch  they  are  used  or  fo r any  
m i s i n terpretat i on  by any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Comm i ttees  undertake  to  apply I EC Publ i cati ons  
transparentl y  to  the  maximum  extent  poss ible  i n  the i r  nat i onal  and  reg i onal  publ i cat i ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or  reg i onal  publ i cat i on  shal l  be  c l earl y i n d i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any attestati on  of  con form i ty.  I n dependent  cert i f i cat i on  bod ies  provi de  con form i ty  
assessment  servi ces  and ,  i n  some  areas,  access  to  I EC marks  of  con form i ty.  I EC i s  not  responsi ble  for  any 
servi ces  carri ed  ou t  by i ndependen t  cert i f i cat i on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i on  of  th i s  publ i cati on .  

7)  No  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  employees,  servants  o r  agen ts  i ncl ud i ng  i n d i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Comm i ttees  for  any personal  i n j u ry,  property  damage  or  
other damage  of  any natu re  whatsoever,  whether d i rect  o r  i nd i rect,  or  for  costs  ( i ncl ud i ng  l egal  fees )  and  
expenses  ari s i ng  ou t  of  the  publ i cati on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any other I EC  
Publ i cat i ons .   

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cat i on .  Use  of  the  referenced  publ i cati ons  i s  
i nd i spensable  for the  correct  appl i cati on  of  th i s  publ i cat i on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  some of  the  e l ements  of  th i s  I EC  Publ i cat i on  may be  the  subject  of  
paten t  ri g h ts .  I EC  shal l  not  be  held  responsibl e  for  i den ti fyi ng  any or  a l l  such  patent  ri gh ts .  

DISCLAIMER 
Th is  Consol idated  version  i s  not  an  offi cial  IEC Standard  and  has  been  prepared  for  
user conven ience.  On ly the curren t  versions of  the standard  and  i ts  amendment(s)  
are  to  be  considered  the offi cial  documents.  

Th is  Consol idated  version  of  IEC 62808 bears the ed i tion  number 1 . 1 .  I t  consists  of  the  
fi rst  ed i t ion  (201 5-05)  [documents  45A/1 004/FDIS and  45A/1 01 9/RVD]  and  i ts   
amendment  1  (201 8-05)  [documents 45A/1 1 92/FDIS and  45A/1 204/RVD] .  The techn ical  
content  i s  identical  to  the base ed i tion  and  i ts  amendment.  

In  th is  Red l ine version,  a  verti cal  l ine in  the  marg in  shows where the technical  content  
i s  modi fied  by amendment  1 .  Add i t ions are in  g reen  text,  delet ions are  in  strikethrough  
red  text.  A separate Final  version  wi th  al l  changes accepted  i s  avai l able in  th is  
publ ication .  
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I n ternati onal  Standard  I EC  62808  has  been  prepared  by subcomm i ttee  45A:  I nstrumentati on ,  
con trol  and  e lectrical  systems  of  nuclear faci l i t i es ,  of  I EC techn ical  comm i ttee  45:  Nuclear  
i nstrumentation .  

Th is  publ icati on  has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D i recti ves,  Part  2.  

The  comm ittee  has  decided  that  the  con ten ts  of  the  base  publ icati on  and  i ts  amendment  wi l l  
remain  unchanged  unt i l  the  s tabi l i ty date  i nd icated  on  the  I EC  web s i te  under  
"h ttp: //webstore. i ec. ch "  i n  the  data re lated  to  the  speci f ic  publ ication .  At  th i s  date,  the  
publ ication  wi l l  be   

•  reconfi rmed,  

•  wi thdrawn ,  

•  replaced  by a revised  ed i ti on ,  or  
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INTRODUCTION  

a)  Techn ical  background,  main  i ssues  and  organ isation  of  the  standard  

I&C ( instrumentati on  and  con tro l )  systems  important  to  safety i n  nuclear power p lan ts  need  to  
to lerate  the  effects  of  p lan t  / equ ipment  fau l ts  as  wel l  as  i n ternal  and  external  hazards.  
IEC 60709  provides  requ i rements  to  establ i sh  i ndependence  between  redundan t  port i ons  of  
safety systems,  and  between  safety systems  and  systems  of  a  l ower  class.  Among  the  
techn iques  avai lable  to  i ncrease  the  leve l  of  to lerabi l i ty of  I &C  systems  to  such  effects  i s  the  
provis ion  of  i so lati on  devices  where  connecti ons  are  made  between  redundan t  d i vis ions  of  
safety equ ipment,  or  between  safety equ ipment and  systems  of  a  l ower class.  Th is  s tandard  
provides  techn ical  requ i rements  and  recommendations  for the  des ign  and  qual i f i cation  of  
i solati on  devices  that  are  requ i red  by I EC  60709.  Th is  standard  deals  wi th  the  cri teria and  
methods  used  to  conf i rm  that  the  des ign  of  i so lat ion  devices  ensures  that  cred ible  fai lu res  i n  
the  connected  l ower c lass  system  or redundant  channels  wi l l  not  preven t  the  safety systems 
from  meeting  thei r  requ i red  functi ons .  I so lat i on  devices  may be  requ i red  on  power or  s ignal  
i n terfaces  wi th in  the  system .  

Gu idance  for other aspects  of  i so lat ion  device  qual i f i cati on  (e. g .  e lectromagnetic  compatib i l i ty,  
envi ronmental  and  seism ic  qual i f ication)  may be  found  i n  I EC  60780.  

The  obj ect  of  th is  s tandard  i s :  

– i n  C lause  5:  to  establ i sh  the  basic  cri teria for  acceptabi l i ty of  the  des ign  and  appl icati on  of  
i solati on  devices ;  

– i n  C lause  6:  to  establ i sh  des ign  requ i rements  on  the  se lecti on  and  appl icati on  of  su i table  
i solati on  devices;  

– i n  C lause  7:  to  establ i sh  requ i rements  on  qual i f i cation  test ing  done  to  val idate  the  
adequacy of  the  i so lati on  device  des ign .  

I t  i s  i n tended  that  the  standard  be  used  by operators  of  NPPs  (u ti l i t i es) ,  des igners  of  nuclear  
I&C  system  and  equ ipment,  systems  evaluators  and  regu lators .  

b)  Si tuation  of  the  current  standard  in  the structure of  the IEC  SC  45A standard  series  

IEC 62808  i s  the  th i rd  l evel  I EC  SC  45A documen t  tackl i ng  the  i ssue  of  i so lat ion  devices.  

IEC  60709  i s  d i rectl y referenced  by I EC  61 51 3  i n  regard  to  phys ical  and  e lectrical  separati on  
being  requ i red  between  subsystems  of  d i fferent  safety trains  of  I &C  systems  importan t  to  
safety,  and  between  I&C  systems  importan t  to  safety and  those  that  are  not  important  to  
safety.  

IEC  61 226  establ ishes  the  pri nciples  of  categori zation  of  I &C functi ons,  systems  and  
equ ipment  accord ing  to  the i r  l eve l  of  importance  to  safety.  I t  then  requ i res  that  adequate  
separati on  be  provided  between  functions  of  d i fferen t  categories .  I EC  61 226  refers  to  
IEC 60709  as  a  normati ve  s tandard  regard ing  requ i rements  of  separati on .  

IEC 62808  i s  i n tended  to  provide  requ i rements  and  recommendations  re lat i ng  to  the  des ign  
and  qual i f i cation  of  i so lati on  devices  wh ich  are  i den ti f ied  i n  I EC  60709  as  a means  of  
ach ieving  i ndependence  between  systems  when  s i gnals  are  extracted  from  a system  for use  
i n  l ower c lass  systems,  or  between  i ndependen t  subsystems  of  the  same classes .  

For more  detai l s  on  the  structure  of  the  I EC  SC 45A s tandard  seri es,  see  i tem  d)  of  th is  
i n troducti on .  
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c)  Recommendations and  l im i tat ions  regard ing  the appl ication  of  th is  standard  

IEC  60709  appl ies  to  I &C  systems  and  equ ipment  important  to  safety.  I t  es tabl ishes  
requ i rements  for physical  and  e lectr ical  separati on  as  one  means  to  provide  i ndependence  
between  the  functi ons  performed  i n  those  systems  and  equ ipment.  IEC  60709  requ i res  the  
use  of  i so lat ion  devices  where  connections  between  i ndependent  systems  must  be  made.  
IEC  62808  provides  cri teria for  the  anal ys is  and  qual i f i cati on  of  the  the  i so lati on  device.  

A fundamental  cri terion  for i solati on  devices  i s  that  they be  i ncluded  i n ,  and  des igned  to,  the  
standards  of  the  h i gher  class  system  for wh ich  they provide  protection  against  hazards.  
Add i ti onal  requ i remen ts  re lating  to  des ign  and  qual i f i cati on  of  an  i so lat ion  device  as  an  
e lement of  a  safety system  are  not  g i ven  i n  th is  s tandard .  

d)  Description  of  the  structu re  of  the IEC SC 45A standard  series  and  relat ionships  
wi th  other IEC documents and  other bod ies  documents  (IAEA,  ISO)  

The top- level  document of  the  I EC  SC  45A standard  series  i s  I EC  61 51 3.  I t  provides  general  
requ i rements  for I &C  systems  and  equ ipment that  are  used  to  perform  functi ons  important  to  
safety i n  NPPs.  I EC  61 51 3  s tructu res  the  I EC  SC  45A standard  seri es.   

I EC 61 51 3  refers  d i rectl y to  o ther I EC SC  45A standards  for  general  topics  re lated  to  
categori zati on  of  functions  and  class i f icati on  of  systems,  qual i f i cation ,  separation  of  systems,  
defence  against  common  cause  fai l u re,  software  aspects  of  compu ter-based  systems,  
hardware  aspects  of  computer-based  systems,  and  con tro l  room  design .  The  standards  
referenced  d i rectl y at  th i s  second  level  shou ld  be  considered  together wi th  I EC  61 51 3  as  a  
cons is ten t  document  set.  

At  a  th i rd  l evel ,  I EC  SC  45A s tandards  not  d i rectl y referenced  by I EC  61 51 3  are  s tandards  
re lated  to  speci fi c  equ ipment,  techn ical  methods,  or  speci f ic  acti vi t i es.  Usual l y these  
documents,  wh ich  make  reference  to  second- level  documents  for general  topics,  can  be  used  
on  thei r  own.  

A fourth  l evel  extend ing  the  I EC  SC 45A s tandard  series ,  corresponds  to  the  Techn ical  
Reports  wh ich  are  not  normati ve.  

IEC  61 51 3  has  adopted  a presentati on  format s im i lar  to  the  bas ic  safety publ ication  
IEC 61 508  wi th  an  overal l  safety l i fe-cycle  framework and  a system  l i fe-cycle  framework.  
Regard ing  nuclear safety,  i t  provides  the  i n terpretati on  of  the  general  requ i remen ts  of  
IEC  61 508-1 ,  I EC  61 508-2  and  I EC  61 508-4,  for  the  nuclear  appl icati on  sector,  regard ing  
nuclear safety.  I n  th is  framework I EC  60880  and  I EC  621 38  correspond  to  I EC  61 508-3  for 
the  nuclear appl icati on  sector.  I EC 61 51 3  refers  to  I SO as  wel l  as  to  I AEA GS-R-3  and  I AEA 
GS-G-3. 1  and  IAEA GS-G-3. 5  for topics  re lated  to  qual i ty assurance  (QA) .  

The  I EC  SC  45A standards  seri es  consisten tl y implements  and  detai ls  the  principles  and  
bas ic  safety aspects  provided  i n  the  IAEA code  on  the  safety of  NPPs  and  i n  the  IAEA safety 
series ,  i n  particu lar the  Requ i remen ts  SSR-2/1 ,  establ i sh ing  safety requ i rements  re lated  to  
the  design  of  Nuclear  Power P lants ,  and  the  Safety Gu ide  NS-G-1 . 3  deal i ng  wi th  
i nstrumentation  and  contro l  systems  importan t  to  safety i n  Nuclear Power Plants .  The  
term ino logy and  defi n i t i ons  used  by SC 45A standards  are  cons is tent  wi th  those  used  by the  
IAEA.  

NOTE  I t  i s  assumed  that  for the  des i gn  of  I &C  systems  i n  NPPs  that  implement  conventi onal  safety functi ons  (e . g .  
to  add ress  worker safety,  asset  protecti on ,  chem ical  hazards ,  process  energy hazards) ,  i n ternati onal  or nati onal  
s tandards  wou l d  be  appl i ed ,  that  are  based  on  the  requ i rements  of  a  s tandard  such  as  I EC  61 508.  
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NUCLEAR POWER PLANTS –  
INSTRUMENTATION  AND CONTROL SYSTEMS IMPORTANT TO SAFETY –  

DESIGN  AND QUALIFICATION OF ISOLATION DEVICES 
 
 
 

1  Scope 

This  I n ternational  Standard  establ ishes  requ i rements  for the  des ign ,  anal ys is  and  qual i f ication  
of  i so lation  devices  used  to  ensure  electrical  i ndependence  of  redundan t  safety system  
ci rcu i ts,  or  between  safety and  lower class  c i rcu i ts ,  as  speci fi ed  i n  I EC  60709.  Th is  standard  
i ncl udes  gu idance  on  the  determ ination  of  the  maximum  cred ible  fau l t  that  i s  appl ied  to  the  
i solation  devices.  The  maximum  cred ible  fau l t  can  be  used  as  a  bas is  for the  test  l eve ls  used  
i n  test ing  based  on  other  standards  (e . g .  I EC  TS 61 000-6-5  or  I EC  62003) .  

Th is  standard  does  not  address  safety or  CCF i ssues  due  to  functional  i n ter-dependencies  
and  poss ible  i n terferences  or CCFs  that  may resu l t  from  s ignal  exchange  or  shari ng  between  
systems  or sub-systems.  I t  also  does  not  address  des ign  or qual i f i cati on  i ssues  re lated  to  
d ig i tal  or  programmable  l og ic  i n  i so lat ion  devices.  For i solation  devices  con tain ing  d ig i tal  or  
programmable  l og ic,  add i t i onal  des ign  and  qual i f i cati on  requ i rements  must  be  cons idered ;  
these  requ i rements  are  ou ts i de  the  scope  of  th is  s tandard.  

2 Normative references  

The fol l owing  documents,  i n  whole  or  i n  part,  are  normativel y referenced  i n  th is  documen t and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i t i on  c i ted  appl i es .  For 
undated  references,  the  l atest  ed i t i on  of  the  referenced  document  ( i nc lud ing  any 
amendments)  appl i es .  

IEC 60709,  Nuclear power plants – Instrumentation and control systems important to safety – 
Separation 

IEC  TS  61 000-6-5,  Electromagnetic compatibility (EMC) – Part 6-5: Generic standards – 
Immunity for power station and substation environments 

IEC  61 51 3,  Nuclear power plants – Instrumentation and control important to safety – General 
requirements for systems 

IEC 62003,  Nuclear power plants – Instrumentation and control important to safety – 
Requirements for electromagnetic compatibility testing 

3 Terms and  defin i tions  

For the  purposes  of  th is  document,  the  fo l l owing  terms  and  defi n i t i ons  apply.  

3.1   
barrier  
device  or  structure  i n terposed  between  redundan t  equ ipment  or  c i rcu i ts  important  to  safety,  or  
between  equ ipmen t or  c i rcu i ts  importan t  to  safety and  a  potential  source  of  damage to  l im i t  
damage  to  the  I &C system  importan t  to  safety to  an  acceptable  leve l  

Note  1  to  en try:  The  fo l l owi ng  defi n i t i on  i s  g i ven  i n  the  I AEA Safety G l ossary,  ed i t i on  2007:  “A phys i cal  
obstructi on  that  preven ts  or  i nh ibi ts  the  movement  of  people ,  rad ionucl i des  or  some  other phenomenon  (e. g .  f i re) ,  
or provi des  sh iel d i ng  agai nst  rad iati on ”.  The  I AEA defi n i t i on  i s  more  general  and  consi s ten t  wi th  the  defi n i t i on  
g i ven  i n  th i s  s tandard .  
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3.2   
common  mode electrical  fau l ts  
vol tage  or current  fau l ts  between  both  s i gnal  term inals  and  a common  reference  plane  
(g round)   

Note  1  to  en try:  These  fau l ts  shou ld  not  be  confused  wi th  common  cause  fai l u res.  

Note  2  to  en try:  Th i s  causes  the  potent i al  of  both  s i g nal  term inal s  to  be  changed  s imu l taneousl y  and  by the  same  
amount  re l ati ve  to  the  common  reference  plane  (g round ) .   

3.3   
d i fferential  mode electrical  fau l ts  
vol tage  or  cu rren t  fau l ts  between  s ignals  

3.4   
isolation  device  
device  i n  a  c i rcu i t  that  prevents  mal functi ons  i n  one  section  of  a  c i rcu i t  from  causing  
unacceptable  i n fl uences  i n  other secti ons  of  the  ci rcu i t  or  o ther  c i rcu i ts   

Note  1  to  en try:  As  descri bed  i n  I EC  60709,  mal funct i ons  can  be  caused  by fau l ts  and  normal  act i ons.  

3.5   
maximum  cred ible  fau l t   
MCF 
vol tage  or current  trans ient  that  may exis t  i n  c i rcu i ts ,  as  determ ined  by test  or  anal ys is ,  taking  
i n to  cons iderati on  the  ci rcu i t  l ocation ,  rou t ing ,  and  i n terconnections  combined  wi th  fai l u res  
that  the  c i rcu i t  and  ad jacen t  c i rcu i ts  may cred ibl y experience  

Note  1  to  en try:   The  eval uat i on  shal l  cons ider the  impact  of  se i sm ic  and  f l ood ing  cond i t i ons.  

4 Symbols and  abbreviations  

AC al ternati ng  current  

CCF  common  cause  fai l u re  

DC  d i rect  cu rren t  

EMI  e lectromagnetic  i n terference  

I&C  i nstrumentati on  and  con tro l  

MCF maximum  cred ible  fau l t  

NPP  nuclear power plan t  

5 General  principles for  isolation  devices  

5.1  General  

The requ i rements  for the  appl ication  of  i so lati on  devices  are  i n  I EC  60709.  C lause  5  i s  
i ncluded  as  a summary and  provides  add i ti onal  requ i rements  for  the  i so lati on  devices.  The  
word  "shal l "  i denti f i es  the  add i t ional  requ i rements .  

I so lati on  devices  used  i n  i n terfaces  between  I&C  systems  important  to  safety or  between  
channels  wi th in  a system  importan t  to  safety may have  an  impact  on  the  i n tegri ty of  the  
overal l  des ign  and  i n  particu lar,  on  defence  in  depth .  When  used,  they may be  re l i ed  upon  to  
provide  e lectrical  i so lati on  between  redundant  safety functions  or safety functi ons  i n  d i fferen t  
l ayers  of  defence  i n  the  overal l  arch i tecture.  I n  general ,  the  i n troducti on  of  such  i n terfaces  
between  systems  shou ld  be  considered  carefu l l y based  on  the  pri nciples  and  approaches  
ou tl i ned  i n  I EC  61 51 3.  A systematic  anal ys is  of  fai l u res  at  system  and  overal l  I &C  arch i tecture  
l evel  i s  requ i red .  Functional  i n ter-dependencies  are  i n troduced  between  systems  due  to  s i gnal  
i n terfaces  and  thei r  associated  fai lu re  modes  shal l  be  considered  carefu l l y.  
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Where  s ignals  are  transm i tted  between  a C lass  1  system  or  equ ipment (perform ing  Category 
A functions)  and  systems  of  a  l ower class,  the  transm ission  of  these  s i gnals  are  th rough  
i solati on  devices  that  are  i ncluded  wi th i n  the  h i gher c lass  system .  When  fai lu res  or cond i t i ons  
are  present  at  the  ou tpu t  term inals  of  the  i so lati on  devices  (wh ich  are  connected  to  the  l ower 
class  system )  the  safety act ion  of  the  Class  1  system  or sub-system  to  wh ich  the  i so lati on  
device  i s  connected  cannot  be  affected.  As  an  example,  a  c i rcu i t  perform ing  a Category A 
function  may be  mon i tored  by a l ower c lass  ci rcu i t  u t i l i z i ng  a relay co i l  i n  the  C lass  1  system  
and  the  relay con tact  i n  a  l ower c lass  system .   

I so lat i on  devices  are  to  be  used  where  s ignals  are  transm i tted  between  i ndependen t  C lass  1  
systems  and  between  redundan t  equ ipment  channels  of  C lass  1  systems.  

Where  s i gnals  are  transm i tted  from  Class  2  or  3  systems  for use  i n  l ower class  systems,  or  
between  i ndependen t  subsystems  in  these  c lasses,  i solation  devices  may not  be  requ i red ;  
however,  good  eng ineering  practices  are  fo l l owed  to  preven t  the  propagation  of  fau l ts .  I n  
cases  where  C lass  2  systems  need  to  take  on  the  aspects  of  C lass  1  systems  due  to  the  
functi ons  performed,  i solati on  i s  appl i ed .  An  example  of  th is  i s  a  C lass  2  system  perform ing  a  
Category B  function  i n  support  of  a  C lass  1  system  perform ing  a Category A functi on  to  
protect  against  the  same fau l t .   

Temporary connecti ons  for main tenance  to  systems  perform ing  Category A functi ons  wi thou t  
i solation  devices  are  on l y perm i tted  provided  that  they are  connected  to  on l y a  s i ng le  
redundancy at  any g i ven  t ime,  that  they are  d isconnected  after  use,  and  that  the  system  is  
capable  of  wi thstand ing  a fau l t  i n troduced  through  fai l u re  or  use  of  the  connecti on .  

NOTE  Th i s  s tandard  d i scusses  i so lat i on  devi ces  as  s tand -alone  devi ces  wh i ch  are  separate  from  the  equ ipment  
perform ing  safety fu ncti ons .  The  i solati on  devi ce  may be  part  o f  a  modu le  or  equ i pment  that  performs  a  safety 
funct i on .  I n  o ther des i gns,  the  i so lati on  devi ce  may be  con tai ned  i n  several  modu les  (e . g .  one  part  hand l i ng  rapid  
trans ien t  overvol tages  and  the  other s tati c  vol tages) .  Th i s  s tandard  i s  al so  appl i cabl e  to  these  des i g n  vari at i ons .  

5.2  Isolation  characteristics  

The i so lat ion  device  shal l  be  capable  of  provid ing  i so lati on  against  the  fo l l owing  fai lu re  
cond i t i ons:  

a)  short-ci rcu i ts  between  term inals  or  to  g round;  

b)  open  c i rcu i ts ;  

c)  appl ication  of  the  maximum  AC or DC  potential  that  cou ld  reasonabl y occur,  cons ideri ng  
poten tials  and  sou rces  avai lable  i n  both  the  C lass  1  and  non-Class  1  systems;  and  

d)  e lectromagnetic  and  e lectrostatic  i n terference.  

I f  the  equ ipment can  generate  other s ignal  types  i n  fau l t  cond i t ions,  such  as  a square  wave  or  
other form  of  osci l lat ing  s i gnal  i n  fau l t  cond i t ions,  the  i so lat ion  device  shal l  be  capable  of  
provid i ng  i so lat i on  against  such  s ignals.  

The  propert i es  of  an  i solati on  device  shal l  i ncl ude:  

– to lerance  of  and  i so lati on  for the  electrical  trans ients  defi ned  i n   
I EC TS  61 000-6-5;  

– to lerance  and  i so lati on  for EM I  to  I EC  TS  61 000-6-5;  

– s imple  phys ical  barri ers  between  c lose  or ad jacent  term inals  or  con tact  g roups  on  re lay 
equ ipment  used  for  e l ectrical  i so lati on ;  and  

– preventi on  of  transm ission  of  excess ivel y h igh  or  damag ing  vo l tages  and/or  curren ts.  

I n  th is  context,  an  assessment  shal l  be  done  of  the  maximum  cred ible  fau l t  that  cou ld  be  
envisaged  under  normal  and  fau l ted  cond i t i ons  and  i ts  poten tial  effects  on  the  equ ipment  
important  to  safety when  appl ied  to  the  i so lati on  device  term inals  of  the  ci rcu i t  of  l esser safety  
class.  
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Precau tions  are  also  taken  to  m in im ise  the  poss ibi l i ty that  fai l u re  i n  a  non-Class  1  system  
causes  spurious  or  premature  actuati on  of  a  Category A function .  

5.3  Actuation  priori ty  

Where  plan t  equ ipment  that  i s  contro l led  by a C lass  1  system  i s  also  contro l led  by a l ower 
class  system ,  devices  are  provided  wh ich  ensure  priori ty of  the  C lass  1  system  acti ons  over 
those  of  the  l ower c lass  systems.  Fai l u res  of,  or  normal  acti ons  by,  the  l ower c lass  system  
cannot  i n terfere  wi th  the  Category A functi ons  under  p lan t  cond i t ions  requ i ri ng  success  of  
those  Category A functi ons .  The  equ ipment perform ing  the  priori ty function  i s  c lass i f i ed  as  
Class  1 .  The  ci rcu i t  that  provides  the  requ i red  i so lati on  cou ld  be  wi th in  the  same system ,  or  
may be  i n  o ther  systems.  

Fai lu res  and  mal -operations  in  the  non-Class  1  systems  cannot  cause  a  change  i n  response,  
dri ft,  accuracy,  sens i ti vi ty to  no ise,  or  o ther characteristics  of  the  C lass  1  system  wh ich  m igh t  
impai r  the  abi l i ty of  the  system  to  perform  i ts  safety functions.  

Where  plant  equ ipment that  i s  con tro l l ed  by a Class  2  or  3  system  is  also  con tro l l ed  by 
s i gnals  from  a l ower c lass  system ,  fai l u res ,  or  normal  act ions  by the  l ower class  system  
cannot  prevent  the  h i gher class  system  from  perform ing  i ts  function .  

Where  s ignals  are  extracted  from  Class  2  or  3  systems  for  use  in  l ower c lass  systems,  
i so lati on  may not  be  requ i red;  however,  good  eng ineering  practices  are  fo l l owed  to  preven t  
the  propagati on  of  fau l ts .  I n  cases  where  C lass  2  systems  need  to  take  on  the  aspects  of  
Class  1  systems  due  to  the  functi ons  performed  ( i . e .  Category A functions) ,  i so lati on  i s  used.  

6 Isolation  device design  requi rements  

6.1  Requ i rements  on  isolation  device  appl ication   

6. 1 . 1  Isolation  device power 

I so lat i on  devices  are  classi f i ed  as  part  of  the  safety system  and  are  powered  i n  accordance  
wi th  the  cri teria of  I EC  61 51 3  i f  a  power supply i s  necessary for the  function .  The  power  
suppl y of  the  i solation  device  shal l  not  be  requ i red  for the  device  to  perform  i ts  i so lat i on  
functi on .  

6. 1 .2  Maximum credible  fau l t  

Maximum  cred ible  fau l t  (MCF)  requ i rements  shal l  be  establ i shed  by anal ysis  of  ne ighbouring  
ci rcu i ts  that  are  cred ible  sources  of  the  fau l t ,  e i ther  th rough  i nadvertent  appl icati on  from  
human  error or  th rough  a  fau l t  or  fai l u re  postu lated  to  occur that  i nvolves  proximate  ci rcu i ts ,  
cabl i ng ,  or  term inations  (e. g . ,  a  “hot  short”  from  an  ad jacent  conductor) .  The  ci rcu i ts  that  shal l  
be  anal yzed  depend  on  how the  i solati on  device  i s  used .  The  ci rcu i ts  cou ld  be  wi th in  the  
same system ,  or  may be  i n  other systems.   

The  h ighest  vo l tage  to  wh ich  the  fau l ted  s i de  of  the  i so lati on  device  maybe  exposed  to  shal l  
determ ine  the  m in imum  vol tage  l evel  that  the  device  shal l  wi thstand.  Th i s  vo l tage  shal l  be  
appl ied  across  the  fau l ted  s i de  term inals ,  and  between  the  fau l ted  s i de  term inals  and  g round  
(see  Fi gure  1 ) .  Trans ient  vol tages  that  may appear i n  the  fau l ted  s i de  shal l  also  be  
cons idered .  Surge  waveforms  and  characteris tics  shal l  be  defi ned  for the  worst-case  
cond i t i ons  expected  at  the  i nstal lation .  
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Figure 1  – Appl ication  of  maximum  cred ible  fau l t  

The MCF vol tage  shal l  be  the  h i ghest  AC or DC  vo l tage  present  i n  an  enclosure  con tain i ng  
the  conductors  of  the  fau l ted  s i de  c i rcu i t  of  the  i solati on  device,  or  i n  an y proximate  cable  
raceway wh ich  may co l l apse  on  to  the  raceway contain i ng  the  l ower class  c i rcu i t  of  the  
i solati on  device.  Where  g rounded  metal l i c  barri ers  separate  the  i so lated  ci rcu i t  from  h i gher  
vo l tages,  those  vo l tages  may be  excluded  from  cons ideration  of  the  MCF provided  that  the  
barri ers  and  g round ing  measures  are  des igned  to  wi thstand  the  des ign  bas is  hazards  
( i nduced  vibrations  due  to  des ign  bas is  earthquakes  or ai r  p lane  crash ,  f i re,  etc. )   for  the  
plan t.  

I n  establ i sh ing  the  MCF vol tage  and  curren t,  the  anal ys is  shal l  i ncl ude  the  consequences  of  
f lood ing  or f i re  causing  a fau l t  vol tage  to  be  i n troduced  on  a  s i gnal  l i ne  from  a proximate  
ci rcu i t  or  cable.  

The  avai lable  fau l t  cu rrent  for a  d i rect  short  to  g round  shal l  be  determ ined  for each  MCF 
source.  

6. 1 .3  Energy l im i ting  devices  

Energy l im i t i ng  devices  (e. g .  fuses  for  cu rrent  or  suppressors  for  vo l tage)  may be  used  to  l im i t  
the  fau l t  energy that  must  be  d iss ipated  i n  the  i so lat ion  device  or wh ich  may be  avai lable  to  
be  transferred  to  the  protected  ci rcu i ts .  I n  such  cases,  the  energy l im i t i ng  devices  shal l  be  
cons idered  to  be  part  of  the  i so lat ion  device,  even  i f  they are  separatel y packaged .  Effecti ve  
survei l l ance  procedures  shal l  be  implemented  to  veri fy during  plant  operation  that  the  energy 
l im i t i ng  devices  are  properl y i n  p lace  and  capable  of  perform ing  thei r  claimed  role.  

6.2  Requ i rements on  isolation  device  design  

6.2. 1  Basic  design  requ i rements  

The des ign  of  i so lat i on  devices  conforms  to  I EC  61 51 3  for:  

a)  i ndependence  of  redundant  safety d i vis ions ,  and  

b)  i ndependence  between  protecti on  and  con tro l  systems.   
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The  i so lat ion  device  shal l  i ncl ude  des ign  featu res  for wh ich  cred i t  i s  taken  (e . g . ,  su rge  
protectors  or  barri ers)  and  shal l  i denti fy the  appl icati on  l im i ts  of  the  device.  

6.2.2  Postu lated  fau l ts  

The device  shal l  be  des igned  for postu lated  e lectrical  fau l ts  or  fai lu res .  The  impact  on  the  
protected  s ide  for  each  fau l t  shal l  be  determ ined .  As  a m in imum ,  the  fo l l owing  fau l ts  shal l  be  
def ined  on  the  fau l ted  s i de  of  the  i so lat ion  device  (see  F igure  2) :  

•  (a)  short  c i rcu i t  to  suppl y vo l tage  i f  the  i so lation  device  i s  powered  from  the  fau l ted  s i de;  

•  (b1 )  short  c i rcu i t  between  the  fau l ted  s ide  term inals ;  

•  (b2)  short  c i rcu i t  between  each  fau l ted  s i de  term inal  and  g round ;  

•  (c)  open  c i rcu i t  of  fau l ted  s i de;  

•  (MCF)  MCF between  each  fau l ted  s i de  term inal  and  g round ;  

•  (MCF)  MCF between  fau l ted  s i de  term inals .  

 

Figure 2  – Appl ication  of  postu lated  fau l t  

The speci fi ed  MCF shal l  equal  or  exceed  the  appl icati on  requ i rements.  The  device  des ign  
shal l  accommodate  the  fau l t  vo l tage  and  cu rrent  waveforms  and  characteristics  def ined  for  
the  appl icati on .  Appropriate  i ndustry s tandards  shal l  be  used  as  a bas is  for establ ish i ng  the  
fau l t- trans ien t  exposure  l evel  (e. g .  I EC  TS 61 000-6-5  or I EC 62003) .  The  testi ng  shal l  use  the  
MCF as  a bas is  for  the  test  l evels .   

6.2.3  Physical  component  arrangement  

The phys ical  arrangement of  components  i n  the  i so lat ion  device  shal l  be  conf igured  to  
prevent,  i n  the  even t  of  fai l u re,  the  effects  of  shattered  parts  or  material  (e . g . ,  so lder spatter) ,  
f i re ,  and  smoke from  breach ing  the  i so lation  barri er.  

C i rcu i t  term inals  shal l  be  arranged  to  perm i t  the  I EC  60709  speci f ied  separati on  d is tance  
between  conductors  associated  wi th  functi ons  of  d i fferent  categories  to  be  establ i shed  as  
soon  as  practical .  M in imum  separati on  requ i rements  do  not  appl y for  wi ri ng  and  components  
wi th i n  the  i so lat i on  device;  however,  separati on  shou ld  be  provided  wherever practicable.   
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6.3  Power isolation  devices  

6.3. 1  General  

When  the  maximum  cred ible  vo l tage  or curren t  trans ient  are  appl ied  to  the  fau l ted  s i de  of  the  
power i solation  device,  the  operati on  of  the  c i rcu i t  on  the  protected  s ide  of  that  device  wi l l  not  
be  affected .  

6.3.2  Ci rcu i t  breaker tripped  by fau l t  currents  

A ci rcu i t  breaker au tomatical l y tr ipped  by fau l t  cu rren t  i s  cons idered  an  i so lation  device,  
provided  the  fo l l owing  cri teria are  met:   

a)  The  breaker t ime-overcurren t  tri p  characterist ic  for  al l  c i rcu i t  fau l ts  shal l  cause  the  breaker 
to  i n terrupt  the  fau l t  cu rren t  prior to  i n i t i ati on  of  a  trip  of  any upstream  breaker.  Period ic  
testing  shal l  demonstrate  that  the  overal l  coord ination  scheme remains  wi th i n  the  l im i ts  
speci f ied  i n  the  des ign  cri teria.  Th is  test i ng  may be  performed  as  a series  of  overlapping  
tests.  

b)  The  power source  shal l  suppl y the  necessary fau l t  cu rren t  for su ffi c ien t  t ime  to  ensure  the  
proper coord ination  wi thou t  l oss  of  function  of  safety c lass  loads.  (For example,  d i esel  
generator exci tati on  systems  shou ld  be  capable  o f  provid ing  the  requ i red  t rans ient  current  
during  fau l ts . )  

c)  The  vo l tage  on  the  protected  s ide  shal l  not  degrade  be low an  acceptable  l evel .  

6.3.3  Ci rcu i t  breaker tripped  by fau l t  signals  

A ci rcu i t  breaker can  be  considered  an  i so lat ion  device  provided  i t  shal l  be  au tomatical l y 
tri pped  by a s ignal  generated  wi th in  the  same d ivi s i on  as  that  to  wh ich  the  i so lati on  device  i s  
appl ied .  The  t ime  delay i nvo lved  i n  generati ng  the  fau l t  s ignal  and  tri pping  the  breaker shal l  
not  cause  unacceptable  degradation  of  the  safety power system .  

6.3.4  Input  current  l im i ters  

Devices  that  wi l l  l im i t  the  i npu t  current  to  an  acceptable  value  under fau l ted  cond i t i ons  of  the  
ou tpu t  are  considered  i so lat ion  devices.  Peri od ic  testing  shal l  veri fy that  the  cu rren t- l im i t i ng  
characteris tic  has  not  been  comprom ised  or l ost.  Devices  i n  th is  category may i nclude  
i nverters,  regu lat ing  transformers,  and  battery chargers  un in terruptible  power suppl y,  etc. ,   
wi th  cu rren t  l im i ti ng  characteristics .  I t  shal l  be  veri f i ed  peri od ical l y that  the  curren t- l im i t ing  
characteris tics  have  not  been  comprom ised  or  l ost.  Th is  peri od ic  veri f i cati on  shou ld  be  done  
wi th  a test,  or  an  al ternati ve  means  to  demonstrate  operabi l i ty.  

The  al ternative  means  of  demonstrati on  may incl ude  tests  performed  wi th i n  the  un in terruptible  
power suppl y wh ich  check i n ternal  protection  cl eari ng  t ime,  or  preven ti ve  replacement  of  
protecti on  devices  wi th in  a speci f ied  main tenance  i n terval .  

6.3.5  Fuses  

A fuse  may be  used  as  a  power i so lation  device  i f  the  fo l lowing  cri teria  are  met:  

a)  Fuses  shal l  provide  the  des ign  overcurren t  protecti on  capabi l i ty for  the  l i fe  of  the  fuse.  

b)  The  fuse  t ime-overcu rren t  tr i p  characteristic  for al l  c i rcu i t  fau l ts  shal l  cause  the  fuse  to  
open  pri or to  the  i n i t iation  of  an  open ing  of  any upstream  in terrupti ng  device.  

c)  The  power source  shal l  suppl y the  necessary fau l t  curren t  to  ensure  the  proper  
coord ination  wi thou t  l oss  of  function  of  safety l oads.  

The  effects  of  s i ng le-phasing  shal l  be  cons idered  for  th ree-phase  AC  ci rcu i ts .  
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7 Qual i fication  test  requirements  

7.1  General  

Qual i f i cation  of  i so lat i on  devices  shal l  be  based  on  a combination  of  des ign  anal ys is  and  
qual i f i cati on  test i ng .  C lause  7  addresses  the  test i ng  porti on  of  the  qual i f icati on .  The  objecti ve  
of  the  test ing  i s  to  val idate  the  resu l ts  of  the  anal ysis  at  the  extremes  of  fau l t  cond i t i ons .  

7.2  Requi rements on  the  test  method  

7.2. 1  Test  speci fication  

A speci f i cati on  shal l  be  prepared  for  the  speci f ic  test i ng  that  i s  to  be  performed  for each  type  
of  i so lati on  device.  The  test  speci fi cati on  shou ld  i nclude  e lementary or  schematic  d iagrams as  
necessary to  describe  the  test  con figurati on  and  how the  MCF and  su rges  shal l  be  appl i ed  to  
the  devices  duri ng  the  test.  The  bas is  for  the  set  of  postu lated  electrical  fau l ts  and  fai lu res  
shal l  be  documented  or referenced  i n  the  test  program .  

A speci f ic  defi n i t ion  of  pass/fai l  acceptance  cri teria for each  type  of  device  shal l  be  provided .  
Th is  shal l  i ncl ude  j ust i f icati on  that  the  pass/fai l  acceptance  cri teri on  i s  su ff icien t  to  evaluate  
the  safety system  performance,  and  to  demonstrate  that  the  tested  device  meets  the  
requ i rements  of  I EC 61 51 3  and  I EC  60709  when  used  in  the  system .  I n  particu lar,  the  
fo l l owing  po in ts  shal l  be  i ncluded :  

•  The  maximum  cred ible  vo l tage  or curren t  trans ien t  appl i ed  to  the  fau l ted  s i de  of  the  device  
shal l  not  degrade  be low an  acceptable  level  ( i . e .  to  preven t  the  safety function)  the  
operation  of  the  c i rcu i t  connected  to  the  protected  s i de  of  the  device.  

•  Shorts,  g rounds,  or  open  ci rcu i ts  occurri ng  i n  the  fau l ted  s i de  shal l  not  degrade  below an  
acceptable  level  the  ci rcu i t  connected  to  the  protected  s i de  of  the  device.  

•  Trans ien t  vo l tages  that  may appear i n  the  fau l ted  s i de  c i rcu i t  (e . g . ,  su rges)  shou ld  also  be  
cons idered .  

•  The  qual i f i cati on  shal l  cons ider the  l evels  and  du rati on  of  the  fau l t  curren t  on  the  fau l ted  
s i de  of  the  device.  

For i so lat i on  between  systems  of  d i fferent  c lasses,  during  and  fo l l owing  the  appl icati on  of  the  
MCF or surge  test,  there  shal l  be  no  degradation  or d i s tort ion  of  the  i so lat ion  device  i npu t  that  
wou ld  have  a detrimen tal  effect  on  the  performance  of  the  safety system .  For i so lati on  of  
redundant  safety c i rcu i ts ,  there  shal l  be  no  degradati on  or d is torti on  of  the  redundant  channel  
that  wou ld  have  a detrimen tal  effect  on  the  performance  of  the  safety system .  

Appl icable  i ndustry s tandards  shal l  be  used  as  the  bas is  for perform ing  the  qual i f i cati on  
testing  (e. g .  I EC  TS  61 000-6-5  or IEC  62003) .  The  test i ng  shal l  use  the  MCF as  a bas is  for  
the  test  l evels.  

7.2.2  Testing  energy l im i ting  devices  

When  the  i so lation  device  contains  devices  that  l im i t  the  energy (e. g .  fuses  or suppressors) ,  
the  qual i f i cation  testi ng  shal l  i nclude  cases  where  the  appl i ed  vo l tage  and  curren t  i s  l ess  than  
that  necessary to  act i vate  the  l im i ti ng  devices  i n  add i t i on  to  test ing  at  worst  case  cond i ti ons  
where  the  l im i t i ng  devices  wi l l  become acti ve.  

7.2.3  Qual i f ication  test  environment  

Qual i f ication  of  i so lat ion  devices  shal l  be  carried  ou t  on  samples  pri or to  i nstal lat ion .  Testi ng  
en tai ls  appl yi ng  the  postu lated  fau l ts  to  the  fau l ted  s ide  term inals  and  record ing  the  e lectrical  
s i gnals  and  observing  the  phys ical  i n tegri ty at  the  protected  s ide  term inals.  Any d isturbance  
that  i s  seen  shal l  be  evaluated  to  determ ine  i f  there  wou ld  be  an  effect  on  the  safety system .  
I f  an  evaluation  cannot  demonstrate  that  the  safety system  wou ld  not  be  affected ,  testing  shal l  
be  repeated  wi th  the  device  connected  to  the  safety system  equ ipment  for al l  the  
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conf igurati ons  where  the  device  i s  i n tended  to  be  used.  The  performance  of  the  system  shal l  
be  mon i tored  to  demonstrate  operabi l i ty th roughou t  the  test.  Requ i rements  for test ing  the  
device  i n  the  system  are  provided  in  7. 3.  

7.3  Appl ication  speci fic  testing  

7.3. 1  General  

Devices  m igh t  be  used  e i ther for  i solati on  of  safety c i rcu i ts  from  lower class  ci rcu i ts  or  for  
i so lati on  of  redundant  safety d i vis ions .  For  qual i f i cation  testi ng ,  the  detai led  device  
conf igurati on  depends  on  the  objecti ve  of  the  i solati on  and  the  speci f i c  type  and  confi gurati on  
of  the  i solation .  

The  MCF represents  the  appl icati on  of  the  maximum  cred ible  AC  and  DC vo l tages  and  
curren ts  that  are  appl i ed  to  the  device  i n  common  and  d i fferen tial  modes  that  exist  based  on  
the  i nstal lati on  of  the  device.  Common  mode refers  to  fau l ts  between  both  s ignal  term inals  
and  a common  reference  plane  (g round)  and  causes  the  poten tial  of  both  s i des  of  the  
transm ission  path  to  be  changed  s imu l taneous ly and  by the  same amoun t  re lat i ve  to  the  
common  reference  plane  (g round) .  D i fferential  mode  refers  to  fau l ts  between  the  s ignal  
term inals  that  cause  the  poten tial  of  one  s ide  of  the  s ignal  transm ission  path  to  be  changed  
re lati ve  to  the  other s i de.  The  mode  of  appl ication  shal l  sati sfy the  fo l l owing  gu idel i nes  for test  
conf igurati ons.  

7.3.2  Isolation  of  safety ci rcu i ts  from  lower class  ci rcu i ts  

MCFs  and  su rges  shal l  be  appl i ed  between  the  fau l ted  s i de  term inals  of  the  ( l ower c lass)  
ci rcu i ts  (d i fferential  mode)  and  between  any fau l ted  s i de  term inal  and  g round  (common  
mode) .  

MCFs  and  su rges  shal l  be  appl i ed  to  any power term inals  that  provide  power to  the  fau l ted  
s i de  of  the  i so lat ion  device.  

The  protected  s i de  term inals  shal l  be  mon i tored  to  ensure  that  no  unacceptable  i n teracti ons  
(degradations  or  d is tort i ons)  between  l ower c lass  and  safety ci rcu i ts  wou ld  occur.  

7.3.3  Isolation  between  redundant  safety ci rcu i ts  

MCFs  shal l  be  appl i ed  between  the  fau l ted  s ide  term inals  (d i fferen tial  mode)  and  between  an y 
fau l ted  s i de  term inal  and  g round  (common  mode) ;  the  other s i de  shal l  be  mon i tored  to  ensure  
that  no  unacceptable  i n teracti ons  (degradati ons  or d i s tort i ons)  between  redundant  safety 
ci rcu i ts  wi l l  occur.  

I f  the  i so lat ion  device  performs  i ts  protecti ve  function  i n  two  d i rections,  the  MCF shal l  be  
appl ied  separatel y on  both  s i des .  

MCFs  shal l  be  appl i ed  to  the  i so lat ion  device  for a  su ffi c ient  durati on  to  al low any measurable  
effects  to  occur on  the  i solation  device  and  to  al l ow mon i tored  values  or effects  to  reach  
steady-state.  
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7.4  Documentation  of  test  requ irements  and  resu l ts  

The test  speci f ication  and  acceptance  cri teria  shal l  be  documen ted  i n  advance  of  the  test.  

Test  data and  resu l ts  shal l  be  documen ted  to  veri fy that  the  des ign  basis  fau l ts ,  i ncl ud ing  
short  c i rcu i ts,  open  c i rcu i ts ,  g rounds,  MCF,  and  surge  were  appl ied  to  the  device  i n  al l  o f  the  
appl icable  connection  modes  ( i . e.  appl icable  i npu t,  ou tpu t,  power,  and  g round  connecti on  
modes) .  

Test  data and  resu l ts  shal l  veri fy that  the  test  acceptance  cri teria  are  met.  
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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
NUCLEAR POWER PLANTS –  

INSTRUMENTATION  AND CONTROL SYSTEMS IMPORTANT TO SAFETY –  
DESIGN  AND QUALIFICATION  OF ISOLATION  DEVICES  

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  S tandards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti cipate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement  between  the  two  organ i zati ons.  

2)  The  formal  deci s ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC Nati onal  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  respons i ble  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  apply I EC Pub l i cations  
transparentl y to  the  maximum  exten t  possible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d i cated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provi de  conform i ty  
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  respons i ble  for any 
servi ces  carri ed  ou t  by i ndependent certi fi cati on  bod i es .  

6)  Al l  u sers  shou l d  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agents  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Comm i ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Attention  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Attention  i s  d rawn  to  the  poss ibi l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts.  I EC shal l  not  be  hel d  responsibl e  for i den ti fyi ng  any or a l l  such  patent  ri gh ts.  

DISCLAIMER 
This  Consol idated  version  i s  not an  official  IEC  Standard  and  has  been  prepared  for 
user conven ience.  On ly the  current versions  of the  standard  and  i ts  amendment(s)  
are  to  be  considered  the  official  documents.  

Th is  Consol idated  version  of IEC  62808  bears  the  ed i tion  number 1 . 1 .  I t  consists  of the  
fi rst  ed i tion  (201 5-05)  [documents  45A/1 004/FDIS  and  45A/1 01 9/RVD]  and  i ts   
amendment 1  (201 8-05)  [documents  45A/1 1 92/FDIS  and  45A/1 204/RVD] .  The techn ical  
content  i s  identical  to  the  base ed i tion  and  i ts  amendment.  

Th is  Final  version  does  not show where  the techn ical  content i s  modified  by 
amendment 1 .  A separate  Red l ine  version  with  al l  changes  h igh l ighted  is  avai lable  in  
th is  publ ication .  
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I n ternati onal  Standard  I EC  62808  has  been  prepared  by subcomm i ttee  45A:  I nstrumentati on ,  
con trol  and  e lectrical  systems  of  nuclear faci l i t i es ,  of  I EC techn ical  comm i ttee  45:  Nuclear  
i nstrumentation .  

Th is  publ icati on  has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D i recti ves,  Part  2.  

The  comm ittee  has  decided  that  the  con ten ts  of  the  base  publ icati on  and  i ts  amendment  wi l l  
remain  unchanged  unt i l  the  s tabi l i ty date  i nd icated  on  the  I EC  web s i te  under  
"h ttp: //webstore. i ec. ch "  i n  the  data re lated  to  the  speci f ic  publ ication .  At  th i s  date,  the  
publ ication  wi l l  be   

•  reconfi rmed,  

•  wi thdrawn ,  

•  replaced  by a revised  ed i ti on ,  or  

•  amended.  

A bi l i ngual  vers ion  of  th is  publ icati on  may be  i ssued  at  a  l ater date.  
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INTRODUCTION  

a)  Techn ical  background,  main  i ssues  and  organ isation  of  the  standard  

I&C ( instrumentati on  and  con tro l )  systems  important  to  safety i n  nuclear power p lan ts  need  to  
to lerate  the  effects  of  p lan t  / equ ipment  fau l ts  as  wel l  as  i n ternal  and  external  hazards.  
IEC 60709  provides  requ i rements  to  establ i sh  i ndependence  between  redundan t  port i ons  of  
safety systems,  and  between  safety systems  and  systems  of  a  l ower  class.  Among  the  
techn iques  avai lable  to  i ncrease  the  leve l  of  to lerabi l i ty of  I &C  systems  to  such  effects  i s  the  
provis ion  of  i so lati on  devices  where  connecti ons  are  made  between  redundan t  d i vis ions  of  
safety equ ipment,  or  between  safety equ ipment and  systems  of  a  l ower class.  Th is  s tandard  
provides  techn ical  requ i rements  and  recommendations  for the  des ign  and  qual i f i cation  of  
i solati on  devices  that  are  requ i red  by I EC  60709.  Th is  standard  deals  wi th  the  cri teria and  
methods  used  to  conf i rm  that  the  des ign  of  i so lat ion  devices  ensures  that  cred ible  fai lu res  i n  
the  connected  l ower c lass  system  or redundant  channels  wi l l  not  preven t  the  safety systems 
from  meeting  thei r  requ i red  functi ons .  I so lat i on  devices  may be  requ i red  on  power or  s ignal  
i n terfaces  wi th in  the  system .  

Gu idance  for other aspects  of  i so lat ion  device  qual i f i cati on  (e. g .  e lectromagnetic  compatib i l i ty,  
envi ronmental  and  seism ic  qual i f ication)  may be  found  i n  I EC  60780.  

The  obj ect  of  th is  s tandard  i s :  

– i n  C lause  5:  to  establ i sh  the  basic  cri teria for  acceptabi l i ty of  the  des ign  and  appl icati on  of  
i solati on  devices ;  

– i n  C lause  6:  to  establ i sh  des ign  requ i rements  on  the  se lecti on  and  appl icati on  of  su i table  
i solati on  devices;  

– i n  C lause  7:  to  establ i sh  requ i rements  on  qual i f i cation  test ing  done  to  val idate  the  
adequacy of  the  i so lati on  device  des ign .  

I t  i s  i n tended  that  the  standard  be  used  by operators  of  NPPs  (u ti l i t i es) ,  des igners  of  nuclear  
I&C  system  and  equ ipment,  systems  evaluators  and  regu lators .  

b)  Si tuation  of  the  current  standard  in  the structure of  the IEC  SC  45A standard  series  

IEC 62808  i s  the  th i rd  l evel  I EC  SC  45A documen t  tackl i ng  the  i ssue  of  i so lat ion  devices.  

IEC  60709  i s  d i rectl y referenced  by I EC  61 51 3  i n  regard  to  phys ical  and  e lectrical  separati on  
being  requ i red  between  subsystems  of  d i fferent  safety trains  of  I &C  systems  importan t  to  
safety,  and  between  I&C  systems  importan t  to  safety and  those  that  are  not  important  to  
safety.  

IEC  61 226  establ ishes  the  pri nciples  of  categori zation  of  I &C functi ons,  systems  and  
equ ipment  accord ing  to  the i r  l eve l  of  importance  to  safety.  I t  then  requ i res  that  adequate  
separati on  be  provided  between  functions  of  d i fferen t  categories .  I EC  61 226  refers  to  
IEC 60709  as  a  normati ve  s tandard  regard ing  requ i rements  of  separati on .  

IEC 62808  i s  i n tended  to  provide  requ i rements  and  recommendations  re lat i ng  to  the  des ign  
and  qual i f i cation  of  i so lati on  devices  wh ich  are  i den ti f ied  i n  I EC  60709  as  a means  of  
ach ieving  i ndependence  between  systems  when  s i gnals  are  extracted  from  a system  for use  
i n  l ower c lass  systems,  or  between  i ndependen t  subsystems  of  the  same classes .  

For more  detai l s  on  the  structure  of  the  I EC  SC 45A s tandard  seri es,  see  i tem  d)  of  th is  
i n troducti on .  
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c)  Recommendations and  l im i tat ions  regard ing  the appl ication  of  th is  standard  

IEC  60709  appl ies  to  I &C  systems  and  equ ipment  important  to  safety.  I t  es tabl ishes  
requ i rements  for physical  and  e lectr ical  separati on  as  one  means  to  provide  i ndependence  
between  the  functi ons  performed  i n  those  systems  and  equ ipment.  IEC  60709  requ i res  the  
use  of  i so lat ion  devices  where  connections  between  i ndependent  systems  must  be  made.  
IEC  62808  provides  cri teria for  the  anal ys is  and  qual i f i cati on  of  the  the  i so lati on  device.  

A fundamental  cri terion  for i solati on  devices  i s  that  they be  i ncluded  i n ,  and  des igned  to,  the  
standards  of  the  h i gher  class  system  for wh ich  they provide  protection  against  hazards.  
Add i ti onal  requ i remen ts  re lating  to  des ign  and  qual i f i cati on  of  an  i so lat ion  device  as  an  
e lement of  a  safety system  are  not  g i ven  i n  th is  s tandard .  

d)  Description  of  the  structu re  of  the IEC SC 45A standard  series  and  relat ionships  
wi th  other IEC documents and  other bod ies  documents  (IAEA,  ISO)  

The top- level  document of  the  I EC  SC  45A standard  series  i s  I EC  61 51 3.  I t  provides  general  
requ i rements  for I &C  systems  and  equ ipment that  are  used  to  perform  functi ons  important  to  
safety i n  NPPs.  I EC  61 51 3  s tructu res  the  I EC  SC  45A standard  seri es.   

I EC 61 51 3  refers  d i rectl y to  o ther I EC SC  45A standards  for  general  topics  re lated  to  
categori zati on  of  functions  and  class i f icati on  of  systems,  qual i f i cation ,  separation  of  systems,  
defence  against  common  cause  fai l u re,  software  aspects  of  compu ter-based  systems,  
hardware  aspects  of  computer-based  systems,  and  con tro l  room  design .  The  standards  
referenced  d i rectl y at  th i s  second  level  shou ld  be  considered  together wi th  I EC  61 51 3  as  a  
cons is ten t  document  set.  

At  a  th i rd  l evel ,  I EC  SC  45A s tandards  not  d i rectl y referenced  by I EC  61 51 3  are  s tandards  
re lated  to  speci fi c  equ ipment,  techn ical  methods,  or  speci f ic  acti vi t i es.  Usual l y these  
documents,  wh ich  make  reference  to  second- level  documents  for general  topics,  can  be  used  
on  thei r  own.  

A fourth  l evel  extend ing  the  I EC  SC 45A s tandard  series ,  corresponds  to  the  Techn ical  
Reports  wh ich  are  not  normati ve.  

IEC  61 51 3  has  adopted  a presentati on  format s im i lar  to  the  bas ic  safety publ ication  
IEC 61 508  wi th  an  overal l  safety l i fe-cycle  framework and  a system  l i fe-cycle  framework.  
Regard ing  nuclear safety,  i t  provides  the  i n terpretati on  of  the  general  requ i remen ts  of  
IEC  61 508-1 ,  I EC  61 508-2  and  I EC  61 508-4,  for  the  nuclear  appl icati on  sector,  regard ing  
nuclear safety.  I n  th is  framework I EC  60880  and  I EC  621 38  correspond  to  I EC  61 508-3  for 
the  nuclear appl icati on  sector.  I EC 61 51 3  refers  to  I SO as  wel l  as  to  I AEA GS-R-3  and  I AEA 
GS-G-3. 1  and  IAEA GS-G-3. 5  for topics  re lated  to  qual i ty assurance  (QA) .  

The  I EC  SC  45A standards  seri es  consisten tl y implements  and  detai ls  the  principles  and  
bas ic  safety aspects  provided  i n  the  IAEA code  on  the  safety of  NPPs  and  i n  the  IAEA safety 
series ,  i n  particu lar the  Requ i remen ts  SSR-2/1 ,  establ i sh ing  safety requ i rements  re lated  to  
the  design  of  Nuclear  Power P lants ,  and  the  Safety Gu ide  NS-G-1 . 3  deal i ng  wi th  
i nstrumentation  and  contro l  systems  importan t  to  safety i n  Nuclear Power Plants .  The  
term ino logy and  defi n i t i ons  used  by SC 45A standards  are  cons is tent  wi th  those  used  by the  
IAEA.  

NOTE  I t  i s  assumed  that  for the  des i gn  of  I &C  systems  i n  NPPs  that  implement  conventi onal  safety functi ons  (e . g .  
to  add ress  worker safety,  asset  protecti on ,  chem ical  hazards ,  process  energy hazards) ,  i n ternati onal  or nati onal  
s tandards  wou l d  be  appl i ed ,  that  are  based  on  the  requ i rements  of  a  s tandard  such  as  I EC  61 508.  
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NUCLEAR POWER PLANTS –  
INSTRUMENTATION  AND CONTROL SYSTEMS IMPORTANT TO SAFETY –  

DESIGN  AND QUALIFICATION OF ISOLATION DEVICES 
 
 
 

1  Scope 

This  I n ternational  Standard  establ ishes  requ i rements  for the  des ign ,  anal ys is  and  qual i f ication  
of  i so lation  devices  used  to  ensure  electrical  i ndependence  of  redundan t  safety system  
ci rcu i ts,  or  between  safety and  lower class  c i rcu i ts ,  as  speci fi ed  i n  I EC  60709.  Th is  standard  
i ncl udes  gu idance  on  the  determ ination  of  the  maximum  cred ible  fau l t  that  i s  appl ied  to  the  
i solation  devices.  The  maximum  cred ible  fau l t  can  be  used  as  a  bas is  for the  test  l eve ls  used  
i n  test ing  based  on  other  standards  (e . g .  I EC  TS 61 000-6-5  or  I EC  62003) .  

Th is  standard  does  not  address  safety or  CCF i ssues  due  to  functional  i n ter-dependencies  
and  poss ible  i n terferences  or CCFs  that  may resu l t  from  s ignal  exchange  or  shari ng  between  
systems  or sub-systems.  I t  also  does  not  address  des ign  or qual i f i cati on  i ssues  re lated  to  
d ig i tal  or  programmable  l og ic  i n  i so lat ion  devices.  For i solation  devices  con tain ing  d ig i tal  or  
programmable  l og ic,  add i t i onal  des ign  and  qual i f i cati on  requ i rements  must  be  cons idered ;  
these  requ i rements  are  ou ts i de  the  scope  of  th is  s tandard.  

2 Normative references  

The fol l owing  documents,  i n  whole  or  i n  part,  are  normativel y referenced  i n  th is  documen t and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i t i on  c i ted  appl i es .  For 
undated  references,  the  l atest  ed i t i on  of  the  referenced  document  ( i nc lud ing  any 
amendments)  appl i es .  

IEC 60709,  Nuclear power plants – Instrumentation and control systems important to safety – 
Separation 

IEC  TS  61 000-6-5,  Electromagnetic compatibility (EMC) – Part 6-5: Generic standards – 
Immunity for power station and substation environments 

IEC  61 51 3,  Nuclear power plants – Instrumentation and control important to safety – General 
requirements for systems 

IEC 62003,  Nuclear power plants – Instrumentation and control important to safety – 
Requirements for electromagnetic compatibility testing 

3 Terms and  defin i tions  

For the  purposes  of  th is  document,  the  fo l l owing  terms  and  defi n i t i ons  apply.  

3.1   
barrier  
device  or  structure  i n terposed  between  redundan t  equ ipment  or  c i rcu i ts  important  to  safety,  or  
between  equ ipmen t or  c i rcu i ts  importan t  to  safety and  a  potential  source  of  damage to  l im i t  
damage  to  the  I &C system  importan t  to  safety to  an  acceptable  leve l  

Note  1  to  en try:  The  fo l l owi ng  defi n i t i on  i s  g i ven  i n  the  I AEA Safety G l ossary,  ed i t i on  2007:  “A phys i cal  
obstructi on  that  preven ts  or  i nh ibi ts  the  movement  of  people ,  rad ionucl i des  or  some  other phenomenon  (e. g .  f i re) ,  
or provi des  sh iel d i ng  agai nst  rad iati on ”.  The  I AEA defi n i t i on  i s  more  general  and  consi s ten t  wi th  the  defi n i t i on  
g i ven  i n  th i s  s tandard .  
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3.2   
common  mode electrical  fau l ts  
vol tage  or current  fau l ts  between  both  s i gnal  term inals  and  a common  reference  plane  
(g round)   

Note  1  to  en try:  These  fau l ts  shou ld  not  be  confused  wi th  common  cause  fai l u res.  

Note  2  to  en try:  Th i s  causes  the  potent i al  of  both  s i g nal  term inal s  to  be  changed  s imu l taneousl y  and  by the  same  
amount  re l ati ve  to  the  common  reference  plane  (g round ) .   

3.3   
d i fferential  mode electrical  fau l ts  
vol tage  or  cu rren t  fau l ts  between  s ignals  

3.4   
isolation  device  
device  i n  a  c i rcu i t  that  prevents  mal functi ons  i n  one  section  of  a  c i rcu i t  from  causing  
unacceptable  i n fl uences  i n  other secti ons  of  the  ci rcu i t  or  o ther  c i rcu i ts   

Note  1  to  en try:  As  descri bed  i n  I EC  60709,  mal funct i ons  can  be  caused  by fau l ts  and  normal  act i ons.  

3.5   
maximum  cred ible  fau l t   
MCF 
vol tage  or current  trans ient  that  may exis t  i n  c i rcu i ts ,  as  determ ined  by test  or  anal ys is ,  taking  
i n to  cons iderati on  the  ci rcu i t  l ocation ,  rou t ing ,  and  i n terconnections  combined  wi th  fai l u res  
that  the  c i rcu i t  and  ad jacen t  c i rcu i ts  may cred ibl y experience  

Note  1  to  en try:   The  eval uat i on  shal l  cons ider the  impact  of  se i sm ic  and  f l ood ing  cond i t i ons.  

4 Symbols and  abbreviations  

AC al ternati ng  current  

CCF  common  cause  fai l u re  

DC  d i rect  cu rren t  

EMI  e lectromagnetic  i n terference  

I&C  i nstrumentati on  and  con tro l  

MCF maximum  cred ible  fau l t  

NPP  nuclear power plan t  

5 General  principles for  isolation  devices  

5.1  General  

The requ i rements  for the  appl ication  of  i so lati on  devices  are  i n  I EC  60709.  C lause  5  i s  
i ncluded  as  a summary and  provides  add i ti onal  requ i rements  for  the  i so lati on  devices.  The  
word  "shal l "  i denti f i es  the  add i t ional  requ i rements .  

I so lati on  devices  used  i n  i n terfaces  between  I&C  systems  important  to  safety or  between  
channels  wi th in  a system  importan t  to  safety may have  an  impact  on  the  i n tegri ty of  the  
overal l  des ign  and  i n  particu lar,  on  defence  in  depth .  When  used,  they may be  re l i ed  upon  to  
provide  e lectrical  i so lati on  between  redundant  safety functions  or safety functi ons  i n  d i fferen t  
l ayers  of  defence  i n  the  overal l  arch i tecture.  I n  general ,  the  i n troducti on  of  such  i n terfaces  
between  systems  shou ld  be  considered  carefu l l y based  on  the  pri nciples  and  approaches  
ou tl i ned  i n  I EC  61 51 3.  A systematic  anal ys is  of  fai l u res  at  system  and  overal l  I &C  arch i tecture  
l evel  i s  requ i red .  Functional  i n ter-dependencies  are  i n troduced  between  systems  due  to  s i gnal  
i n terfaces  and  thei r  associated  fai lu re  modes  shal l  be  considered  carefu l l y.  
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Where  s ignals  are  transm i tted  between  a C lass  1  system  or  equ ipment (perform ing  Category 
A functions)  and  systems  of  a  l ower class,  the  transm ission  of  these  s i gnals  are  th rough  
i solati on  devices  that  are  i ncluded  wi th i n  the  h i gher c lass  system .  When  fai lu res  or cond i t i ons  
are  present  at  the  ou tpu t  term inals  of  the  i so lati on  devices  (wh ich  are  connected  to  the  l ower 
class  system )  the  safety act ion  of  the  Class  1  system  or sub-system  to  wh ich  the  i so lati on  
device  i s  connected  cannot  be  affected.  As  an  example,  a  c i rcu i t  perform ing  a Category A 
function  may be  mon i tored  by a l ower c lass  ci rcu i t  u t i l i z i ng  a relay co i l  i n  the  C lass  1  system  
and  the  relay con tact  i n  a  l ower c lass  system .   

I so lat i on  devices  are  to  be  used  where  s ignals  are  transm i tted  between  i ndependen t  C lass  1  
systems  and  between  redundan t  equ ipment  channels  of  C lass  1  systems.  

Where  s i gnals  are  transm i tted  from  Class  2  or  3  systems  for use  i n  l ower class  systems,  or  
between  i ndependen t  subsystems  in  these  c lasses,  i solation  devices  may not  be  requ i red ;  
however,  good  eng ineering  practices  are  fo l l owed  to  preven t  the  propagation  of  fau l ts .  I n  
cases  where  C lass  2  systems  need  to  take  on  the  aspects  of  C lass  1  systems  due  to  the  
functi ons  performed,  i solati on  i s  appl i ed .  An  example  of  th is  i s  a  C lass  2  system  perform ing  a  
Category B  function  i n  support  of  a  C lass  1  system  perform ing  a Category A functi on  to  
protect  against  the  same fau l t .   

Temporary connecti ons  for main tenance  to  systems  perform ing  Category A functi ons  wi thou t  
i solation  devices  are  on l y perm i tted  provided  that  they are  connected  to  on l y a  s i ng le  
redundancy at  any g i ven  t ime,  that  they are  d isconnected  after  use,  and  that  the  system  is  
capable  of  wi thstand ing  a fau l t  i n troduced  through  fai l u re  or  use  of  the  connecti on .  

NOTE  Th i s  s tandard  d i scusses  i so lat i on  devi ces  as  s tand -alone  devi ces  wh i ch  are  separate  from  the  equ ipment  
perform ing  safety fu ncti ons .  The  i solati on  devi ce  may be  part  o f  a  modu le  or  equ i pment  that  performs  a  safety 
funct i on .  I n  o ther des i gns,  the  i so lati on  devi ce  may be  con tai ned  i n  several  modu les  (e . g .  one  part  hand l i ng  rapid  
trans ien t  overvol tages  and  the  other s tati c  vol tages) .  Th i s  s tandard  i s  al so  appl i cabl e  to  these  des i g n  vari at i ons .  

5.2  Isolation  characteristics  

The i so lat ion  device  shal l  be  capable  of  provid ing  i so lati on  against  the  fo l l owing  fai lu re  
cond i t i ons:  

a)  short-ci rcu i ts  between  term inals  or  to  g round;  

b)  open  c i rcu i ts ;  

c)  appl ication  of  the  maximum  AC or DC  potential  that  cou ld  reasonabl y occur,  cons ideri ng  
poten tials  and  sou rces  avai lable  i n  both  the  C lass  1  and  non-Class  1  systems;  and  

d)  e lectromagnetic  and  e lectrostatic  i n terference.  

I f  the  equ ipment can  generate  other s ignal  types  i n  fau l t  cond i t ions,  such  as  a square  wave  or  
other form  of  osci l lat ing  s i gnal  i n  fau l t  cond i t ions,  the  i so lat ion  device  shal l  be  capable  of  
provid i ng  i so lat i on  against  such  s ignals.  

The  propert i es  of  an  i solati on  device  shal l  i ncl ude:  

– to lerance  of  and  i so lati on  for the  electrical  trans ients  defi ned  i n   
I EC TS  61 000-6-5;  

– to lerance  and  i so lati on  for EM I  to  I EC  TS  61 000-6-5;  

– s imple  phys ical  barri ers  between  c lose  or ad jacent  term inals  or  con tact  g roups  on  re lay 
equ ipment  used  for  e l ectrical  i so lati on ;  and  

– preventi on  of  transm ission  of  excess ivel y h igh  or  damag ing  vo l tages  and/or  curren ts.  

I n  th is  context,  an  assessment  shal l  be  done  of  the  maximum  cred ible  fau l t  that  cou ld  be  
envisaged  under  normal  and  fau l ted  cond i t i ons  and  i ts  poten tial  effects  on  the  equ ipment  
important  to  safety when  appl ied  to  the  i so lati on  device  term inals  of  the  ci rcu i t  of  l esser safety  
class.  
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Precau tions  are  also  taken  to  m in im ise  the  poss ibi l i ty that  fai l u re  i n  a  non-Class  1  system  
causes  spurious  or  premature  actuati on  of  a  Category A function .  

5.3  Actuation  priori ty  

Where  plan t  equ ipment  that  i s  contro l led  by a C lass  1  system  i s  also  contro l led  by a l ower 
class  system ,  devices  are  provided  wh ich  ensure  priori ty of  the  C lass  1  system  acti ons  over 
those  of  the  l ower c lass  systems.  Fai l u res  of,  or  normal  acti ons  by,  the  l ower c lass  system  
cannot  i n terfere  wi th  the  Category A functi ons  under  p lan t  cond i t ions  requ i ri ng  success  of  
those  Category A functi ons .  The  equ ipment perform ing  the  priori ty function  i s  c lass i f i ed  as  
Class  1 .  The  ci rcu i t  that  provides  the  requ i red  i so lati on  cou ld  be  wi th in  the  same system ,  or  
may be  i n  o ther  systems.  

Fai lu res  and  mal -operations  in  the  non-Class  1  systems  cannot  cause  a  change  i n  response,  
dri ft,  accuracy,  sens i ti vi ty to  no ise,  or  o ther characteristics  of  the  C lass  1  system  wh ich  m igh t  
impai r  the  abi l i ty of  the  system  to  perform  i ts  safety functions.  

Where  plant  equ ipment that  i s  con tro l l ed  by a Class  2  or  3  system  is  also  con tro l l ed  by 
s i gnals  from  a l ower c lass  system ,  fai l u res ,  or  normal  act ions  by the  l ower class  system  
cannot  prevent  the  h i gher class  system  from  perform ing  i ts  function .  

Where  s ignals  are  extracted  from  Class  2  or  3  systems  for  use  in  l ower c lass  systems,  
i so lati on  may not  be  requ i red;  however,  good  eng ineering  practices  are  fo l l owed  to  preven t  
the  propagati on  of  fau l ts .  I n  cases  where  C lass  2  systems  need  to  take  on  the  aspects  of  
Class  1  systems  due  to  the  functi ons  performed  ( i . e .  Category A functions) ,  i so lati on  i s  used.  

6 Isolation  device design  requi rements  

6.1  Requ i rements  on  isolation  device  appl ication   

6. 1 . 1  Isolation  device power 

I so lat i on  devices  are  classi f i ed  as  part  of  the  safety system  and  are  powered  i n  accordance  
wi th  the  cri teria of  I EC  61 51 3  i f  a  power supply i s  necessary for the  function .  The  power  
suppl y of  the  i solation  device  shal l  not  be  requ i red  for the  device  to  perform  i ts  i so lat i on  
functi on .  

6. 1 .2  Maximum credible  fau l t  

Maximum  cred ible  fau l t  (MCF)  requ i rements  shal l  be  establ i shed  by anal ysis  of  ne ighbouring  
ci rcu i ts  that  are  cred ible  sources  of  the  fau l t ,  e i ther  th rough  i nadvertent  appl icati on  from  
human  error or  th rough  a  fau l t  or  fai l u re  postu lated  to  occur that  i nvolves  proximate  ci rcu i ts ,  
cabl i ng ,  or  term inations  (e. g . ,  a  “hot  short”  from  an  ad jacent  conductor) .  The  ci rcu i ts  that  shal l  
be  anal yzed  depend  on  how the  i solati on  device  i s  used .  The  ci rcu i ts  cou ld  be  wi th in  the  
same system ,  or  may be  i n  other systems.   

The  h ighest  vo l tage  to  wh ich  the  fau l ted  s i de  of  the  i so lati on  device  maybe  exposed  to  shal l  
determ ine  the  m in imum  vol tage  l evel  that  the  device  shal l  wi thstand.  Th i s  vo l tage  shal l  be  
appl ied  across  the  fau l ted  s i de  term inals ,  and  between  the  fau l ted  s i de  term inals  and  g round  
(see  Fi gure  1 ) .  Trans ient  vol tages  that  may appear i n  the  fau l ted  s i de  shal l  also  be  
cons idered .  Surge  waveforms  and  characteris tics  shal l  be  defi ned  for the  worst-case  
cond i t i ons  expected  at  the  i nstal lation .  
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Figure 1  – Appl ication  of  maximum  cred ible  fau l t  

The MCF vol tage  shal l  be  the  h i ghest  AC or DC  vo l tage  present  i n  an  enclosure  con tain i ng  
the  conductors  of  the  fau l ted  s i de  c i rcu i t  of  the  i solati on  device,  or  i n  an y proximate  cable  
raceway wh ich  may co l l apse  on  to  the  raceway contain i ng  the  l ower class  c i rcu i t  of  the  
i solati on  device.  Where  g rounded  metal l i c  barri ers  separate  the  i so lated  ci rcu i t  from  h i gher  
vo l tages,  those  vo l tages  may be  excluded  from  cons ideration  of  the  MCF provided  that  the  
barri ers  and  g round ing  measures  are  des igned  to  wi thstand  the  des ign  bas is  hazards  
( i nduced  vibrations  due  to  des ign  bas is  earthquakes  or ai r  p lane  crash ,  f i re,  etc. )   for  the  
plan t.  

I n  establ i sh ing  the  MCF vol tage  and  curren t,  the  anal ys is  shal l  i ncl ude  the  consequences  of  
f lood ing  or f i re  causing  a fau l t  vol tage  to  be  i n troduced  on  a  s i gnal  l i ne  from  a proximate  
ci rcu i t  or  cable.  

The  avai lable  fau l t  cu rrent  for a  d i rect  short  to  g round  shal l  be  determ ined  for each  MCF 
source.  

6. 1 .3  Energy l im i ting  devices  

Energy l im i t i ng  devices  (e. g .  fuses  for  cu rrent  or  suppressors  for  vo l tage)  may be  used  to  l im i t  
the  fau l t  energy that  must  be  d iss ipated  i n  the  i so lat ion  device  or wh ich  may be  avai lable  to  
be  transferred  to  the  protected  ci rcu i ts .  I n  such  cases,  the  energy l im i t i ng  devices  shal l  be  
cons idered  to  be  part  of  the  i so lat ion  device,  even  i f  they are  separatel y packaged .  Effecti ve  
survei l l ance  procedures  shal l  be  implemented  to  veri fy during  plant  operation  that  the  energy 
l im i t i ng  devices  are  properl y i n  p lace  and  capable  of  perform ing  thei r  claimed  role.  

6.2  Requ i rements on  isolation  device  design  

6.2. 1  Basic  design  requ i rements  

The des ign  of  i so lat i on  devices  conforms  to  I EC  61 51 3  for:  

a)  i ndependence  of  redundant  safety d i vis ions ,  and  

b)  i ndependence  between  protecti on  and  con tro l  systems.   
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The  i so lat ion  device  shal l  i ncl ude  des ign  featu res  for wh ich  cred i t  i s  taken  (e . g . ,  su rge  
protectors  or  barri ers)  and  shal l  i denti fy the  appl icati on  l im i ts  of  the  device.  

6.2.2  Postu lated  fau l ts  

The device  shal l  be  des igned  for postu lated  e lectrical  fau l ts  or  fai lu res .  The  impact  on  the  
protected  s ide  for  each  fau l t  shal l  be  determ ined .  As  a m in imum ,  the  fo l l owing  fau l ts  shal l  be  
def ined  on  the  fau l ted  s i de  of  the  i so lat ion  device  (see  F igure  2) :  

•  (a)  short  c i rcu i t  to  suppl y vo l tage  i f  the  i so lation  device  i s  powered  from  the  fau l ted  s i de;  

•  (b1 )  short  c i rcu i t  between  the  fau l ted  s ide  term inals ;  

•  (b2)  short  c i rcu i t  between  each  fau l ted  s i de  term inal  and  g round ;  

•  (c)  open  c i rcu i t  of  fau l ted  s i de;  

•  (MCF)  MCF between  each  fau l ted  s i de  term inal  and  g round ;  

•  (MCF)  MCF between  fau l ted  s i de  term inals .  

 

Figure 2  – Appl ication  of  postu lated  fau l t  

The speci fi ed  MCF shal l  equal  or  exceed  the  appl icati on  requ i rements.  The  device  des ign  
shal l  accommodate  the  fau l t  vo l tage  and  cu rrent  waveforms  and  characteristics  def ined  for  
the  appl icati on .  Appropriate  i ndustry s tandards  shal l  be  used  as  a bas is  for establ ish i ng  the  
fau l t- trans ien t  exposure  l evel  (e. g .  I EC  TS 61 000-6-5  or I EC 62003) .  The  testi ng  shal l  use  the  
MCF as  a bas is  for  the  test  l evels .   

6.2.3  Physical  component  arrangement  

The phys ical  arrangement of  components  i n  the  i so lat ion  device  shal l  be  conf igured  to  
prevent,  i n  the  even t  of  fai l u re,  the  effects  of  shattered  parts  or  material  (e . g . ,  so lder spatter) ,  
f i re ,  and  smoke from  breach ing  the  i so lation  barri er.  

C i rcu i t  term inals  shal l  be  arranged  to  perm i t  the  I EC  60709  speci f ied  separati on  d is tance  
between  conductors  associated  wi th  functi ons  of  d i fferent  categories  to  be  establ i shed  as  
soon  as  practical .  M in imum  separati on  requ i rements  do  not  appl y for  wi ri ng  and  components  
wi th i n  the  i so lat i on  device;  however,  separati on  shou ld  be  provided  wherever practicable.   
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6.3  Power isolation  devices  

6.3. 1  General  

When  the  maximum  cred ible  vo l tage  or curren t  trans ient  are  appl ied  to  the  fau l ted  s i de  of  the  
power i solation  device,  the  operati on  of  the  c i rcu i t  on  the  protected  s ide  of  that  device  wi l l  not  
be  affected .  

6.3.2  Ci rcu i t  breaker tripped  by fau l t  currents  

A ci rcu i t  breaker au tomatical l y tr ipped  by fau l t  cu rren t  i s  cons idered  an  i so lation  device,  
provided  the  fo l l owing  cri teria are  met:   

a)  The  breaker t ime-overcurren t  tri p  characterist ic  for  al l  c i rcu i t  fau l ts  shal l  cause  the  breaker 
to  i n terrupt  the  fau l t  cu rren t  prior to  i n i t i ati on  of  a  trip  of  any upstream  breaker.  Period ic  
testing  shal l  demonstrate  that  the  overal l  coord ination  scheme remains  wi th i n  the  l im i ts  
speci f ied  i n  the  des ign  cri teria.  Th is  test i ng  may be  performed  as  a series  of  overlapping  
tests.  

b)  The  power source  shal l  suppl y the  necessary fau l t  cu rren t  for su ffi c ien t  t ime  to  ensure  the  
proper coord ination  wi thou t  l oss  of  function  of  safety c lass  loads.  (For example,  d i esel  
generator exci tati on  systems  shou ld  be  capable  o f  provid ing  the  requ i red  t rans ient  current  
during  fau l ts . )  

6.3.3  Ci rcu i t  breaker tripped  by fau l t  signals  

A ci rcu i t  breaker can  be  considered  an  i so lation  device  provided  i t  shal l  be  au tomatical l y 
tri pped  by a s ignal  generated  wi th in  the  same d ivi s i on  as  that  to  wh ich  the  i so lati on  device  i s  
appl ied .  The  t ime  delay i nvo lved  i n  generati ng  the  fau l t  s ignal  and  tr i pping  the  breaker shal l  
not  cause  unacceptable  degradation  of  the  safety power  system .  

6.3.4  Input  current  l im i ters  

Devices  that  wi l l  l im i t  the  i npu t  current  to  an  acceptable  value  under  fau l ted  cond i t i ons  of  the  
ou tpu t  are  considered  i so lat ion  devices.  Devices  i n  th is  category may i nclude  i nverters,  
regu lati ng  transformers,  battery chargers  un i n terruptible  power suppl y,  etc. ,   wi th  current  
l im i t i ng  characterist ics.  I t  shal l  be  veri f i ed  peri od i cal l y that  the  curren t- l im i ti ng  characteris tics  
have  not  been  comprom ised  or l ost.  Th is  period ic  veri f icati on  shou ld  be  done  wi th  a  test,  or  
an  al ternative  means  to  demonstrate  operabi l i ty.  

The  al ternati ve  means  of  demonstrati on  may i ncl ude  tests  performed  wi th i n  the  un i n terruptible  
power suppl y wh ich  check i n ternal  protection  c l earing  t ime,  or  preven ti ve  replacement of  
protecti on  devices  wi th in  a  speci f ied  main tenance  i n terval .  

6.3.5  Fuses  

A fuse  may be  used  as  a power i so lat ion  device  i f  the  fo l lowing  cri teria  are  met:  

a)  Fuses  shal l  provide  the  des ign  overcurren t  protecti on  capabi l i ty for  the  l i fe  of  the  fuse.  

b)  The  fuse  t ime-overcu rrent  tri p  characterist ic  for  al l  c i rcu i t  fau l ts  shal l  cause  the  fuse  to  
open  pri or to  the  i n i t iat ion  of  an  open ing  of  any u pstream  in terrupting  device.  

c)  The  power source  shal l  suppl y the  necessary fau l t  curren t  to  ensure  the  proper  
coord ination  wi thou t  l oss  of  functi on  of  safety l oads.  

The  effects  of  s i ng le-phasing  shal l  be  considered  for th ree-phase  AC  ci rcu i ts.  
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7 Qual i fication  test  requirements  

7.1  General  

Qual i f i cation  of  i so lat i on  devices  shal l  be  based  on  a combination  of  des ign  anal ys is  and  
qual i f i cati on  test i ng .  C lause  7  addresses  the  test i ng  porti on  of  the  qual i f icati on .  The  objecti ve  
of  the  test ing  i s  to  val idate  the  resu l ts  of  the  anal ysis  at  the  extremes  of  fau l t  cond i t i ons .  

7.2  Requi rements on  the  test  method  

7.2. 1  Test  speci fication  

A speci f i cati on  shal l  be  prepared  for  the  speci f ic  test i ng  that  i s  to  be  performed  for each  type  
of  i so lati on  device.  The  test  speci fi cati on  shou ld  i nclude  e lementary or schematic  d iagrams as  
necessary to  describe  the  test  conf igurati on  and  how the  MCF and  su rges  shal l  be  appl i ed  to  
the  devices  duri ng  the  test.  The  bas is  for  the  set  of  postu lated  electrical  fau l ts  and  fai lu res  
shal l  be  documented  or referenced  i n  the  test  program .  

A speci f ic  defi n i t ion  of  pass/fai l  acceptance  cri teria  for  each  type  of  device  shal l  be  provided .  
Th is  shal l  i ncl ude  j ust i f ication  that  the  pass/fai l  acceptance  cri terion  i s  su ffi cien t  to  evaluate  
the  safety system  performance,  and  to  demonstrate  that  the  tested  device  meets  the  
requ i rements  of  I EC  61 51 3  and  I EC  60709  when  used  in  the  system .  I n  particu lar,  the  
fo l l owing  po in ts  shal l  be  i ncluded :  

•  The  maximum  cred ible  vo l tage  or curren t  trans ien t  appl ied  to  the  fau l ted  s i de  of  the  device  
shal l  not  degrade  be low an  acceptable  level  ( i . e .  to  preven t  the  safety functi on)  the  
operation  of  the  ci rcu i t  connected  to  the  protected  s i de  of  the  device.  

•  Shorts,  g rounds,  or  open  ci rcu i ts  occurri ng  i n  the  fau l ted  s i de  shal l  not  degrade  be low an  
acceptable  level  the  ci rcu i t  connected  to  the  protected  s i de  of  the  device.  

•  Trans ient  vo l tages  that  may appear i n  the  fau l ted  s i de  ci rcu i t  (e . g . ,  su rges)  shou ld  also  be  
considered .  

•  The  qual i f i cati on  shal l  cons ider the  l evels  and  duration  of  the  fau l t  cu rren t  on  the  fau l ted  
s i de  of  the  device.  

For i so lat ion  between  systems  of  d i fferent  c lasses,  during  and  fo l l owing  the  appl icati on  of  the  
MCF or su rge  test,  there  shal l  be  no  degradation  or d i s tort ion  of  the  i so lat ion  device  i npu t  that  
wou ld  have  a  detrimen tal  effect  on  the  performance  of  the  safety system .  For i so lati on  of  
redundant  safety c i rcu i ts ,  there  shal l  be  no  degradati on  or d is torti on  of  the  redundant  channel  
that  wou ld  have  a detrimen tal  effect  on  the  performance  of  the  safety system .  

Appl icable  i ndustry s tandards  shal l  be  used  as  the  bas is  for perform ing  the  qual i f ication  
test ing  (e. g .  I EC  TS  61 000-6-5  or IEC  62003) .  The  test i ng  shal l  use  the  MCF as  a  bas is  for  
the  test  l evels.  

7.2.2  Testing  energy l im i ting  devices  

When  the  i so lation  device  con tains  devices  that  l im i t  the  energy (e. g .  fuses  or suppressors) ,  
the  qual i f i cation  testi ng  shal l  i ncl ude  cases  where  the  appl ied  vo l tage  and  curren t  i s  l ess  than  
that  necessary to  act i vate  the  l im i ti ng  devices  i n  add i t i on  to  test ing  at  worst  case  cond i ti ons  
where  the  l im i t i ng  devices  wi l l  become acti ve.  

7.2.3  Qual i f ication  test  environment  

Qual i f ication  of  i so lat ion  devices  shal l  be  carried  ou t  on  samples  pri or to  i nstal lat ion .  Testi ng  
en tai ls  appl yi ng  the  postu lated  fau l ts  to  the  fau l ted  s ide  term inals  and  record ing  the  e lectrical  
s i gnals  and  observing  the  phys ical  i n tegri ty at  the  protected  s i de  term inals.  Any d isturbance  
that  i s  seen  shal l  be  evaluated  to  determ ine  i f  there  wou ld  be  an  effect  on  the  safety system .  
I f  an  evaluation  cannot  demonstrate  that  the  safety system  wou ld  not  be  affected ,  testing  shal l  
be  repeated  wi th  the  device  connected  to  the  safety system  equ ipment  for al l  the  



IEC 62808:201 5+AMD1 :201 8  CSV – 1 5  – 
© I EC  201 8  

conf igurati ons  where  the  device  i s  i n tended  to  be  used.  The  performance  of  the  system  shal l  
be  mon i tored  to  demonstrate  operabi l i ty th roughou t  the  test.  Requ i rements  for test ing  the  
device  i n  the  system  are  provided  in  7. 3.  

7.3  Appl ication  speci fic  testing  

7.3. 1  General  

Devices  m igh t  be  used  e i ther for  i solati on  of  safety c i rcu i ts  from  lower class  ci rcu i ts  or  for  
i so lati on  of  redundant  safety d i vis ions .  For  qual i f i cation  testi ng ,  the  detai led  device  
conf igurati on  depends  on  the  objecti ve  of  the  i solation  and  the  speci f i c  type  and  confi gurati on  
of  the  i solation .  

The  MCF represents  the  appl icati on  of  the  maximum  cred ible  AC  and  DC vo l tages  and  
curren ts  that  are  appl ied  to  the  device  i n  common  and  d i fferen tial  modes  that  exist  based  on  
the  i nstal l ati on  of  the  device.  Common  mode  refers  to  fau l ts  between  both  s ignal  term inals  
and  a common  reference  p lane  (g round)  and  causes  the  poten tial  of  both  s i des  of  the  
transm ission  path  to  be  changed  s imu l taneous ly and  by the  same amoun t  re lat i ve  to  the  
common  reference  plane  (g round) .  D i fferential  mode  refers  to  fau l ts  between  the  s ignal  
term inals  that  cause  the  poten tial  of  one  s ide  of  the  s ignal  transm ission  path  to  be  changed  
re lati ve  to  the  other s i de.  The  mode  of  appl ication  shal l  sati sfy the  fo l l owing  gu idel i nes  for test  
conf igurati ons.  

7.3.2  Isolation  of  safety ci rcu i ts  from  lower class  ci rcu i ts  

MCFs  and  surges  shal l  be  appl i ed  between  the  fau l ted  s i de  term inals  of  the  ( l ower class)  
ci rcu i ts  (d i fferential  mode)  and  between  any fau l ted  s i de  term inal  and  g round  (common  
mode) .  

MCFs  and  surges  shal l  be  appl i ed  to  any power term inals  that  provide  power to  the  fau l ted  
s i de  of  the  i so lat i on  device.  

The  protected  s ide  term inals  shal l  be  mon i tored  to  ensure  that  no  unacceptable  i n teracti ons  
(degradations  or  d i s tort i ons)  between  l ower c lass  and  safety c i rcu i ts  wou ld  occur.  

7.3.3  Isolation  between  redundant  safety ci rcu i ts  

MCFs  shal l  be  appl i ed  between  the  fau l ted  s ide  term inals  (d i fferen tial  mode)  and  between  an y 
fau l ted  s i de  term inal  and  g round  (common  mode) ;  the  other s i de  shal l  be  mon i tored  to  ensure  
that  no  unacceptable  i n teractions  (degradations  or d i s tort i ons)  between  redundant  safety 
ci rcu i ts  wi l l  occur.  

I f  the  i so lat ion  device  performs  i ts  protecti ve  function  i n  two  d i recti ons,  the  MCF shal l  be  
appl ied  separatel y on  both  s i des .  

MCFs  shal l  be  appl ied  to  the  i so lat ion  device  for a  su ff ic ient  du ration  to  al low any measurable  
effects  to  occur on  the  i solation  device  and  to  al l ow mon i tored  values  or effects  to  reach  
steady-state.  
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7.4  Documentation  of  test  requ irements  and  resu l ts  

The test  speci f ication  and  acceptance  cri teria  shal l  be  documen ted  i n  advance  of  the  test.  

Test  data and  resu l ts  shal l  be  documen ted  to  veri fy that  the  des ign  basis  fau l ts ,  i ncl ud ing  
short  c i rcu i ts,  open  c i rcu i ts,  g rounds,  MCF,  and  surge  were  appl ied  to  the  device  i n  al l  of  the  
appl icable  connection  modes  ( i . e.  appl icable  i npu t,  ou tpu t,  power,  and  g round  connecti on  
modes) .  

Test  data and  resu l ts  shal l  veri fy that  the  test  acceptance  cri teria  are  met.  
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