
 

IEC 61 980-1  

Edition  1 .0 201 5-07 

INTERNATIONAL 
STANDARD 

 

Electric vehicle wireless power transfer (WPT) systems –  

Part 1 :  General  requirements 

IE
C
 6
1
9
8
0
-1

:2
0
1
5
-0

7
(e

n
) 

  

  

® 

 

colour
inside

Copyright International  Electrotechnical  Commission  



 

 

  

 THIS PUBLICATION  IS COPYRIGHT PROTECTED 

 Copyright © 201 5 IEC,  Geneva,  Switzerland   
 
Al l  rights  reserved .  Un less  otherwise specified ,  no part of th is  publ ication  may be reproduced  or u ti l ized  i n  any form  
or by any means,  electronic or mechanical ,  i nclud ing  photocopying  and  microfi lm,  wi thout permission  i n  wri ting  from  
ei ther IEC or IEC's  member National  Committee  in  the  country of the requester.  I f you  have any questions about IEC 
copyright or have an  enqu i ry about obtain ing  add i tional  rights  to  th is  publ ication,  please contact the  address below or 
your local  IEC member National  Committee  for further i nformation .  

 

IEC Central  Office Tel . :  +41  22  91 9  02  1 1  
3,  rue de  Varembé Fax:  +41  22  91 9  03  00  
CH-1 21 1  Geneva 20  info@iec.ch  
Swi tzerland  www. iec.ch  

 

About the IEC 
The I n ternational  Electrotechnical  Commission  (IEC)  is  the  l ead ing  g lobal  organization  that prepares and  publ ishes  
I nternational  Standards for al l  e lectrical ,  e lectronic and  related  technologies.  
 

About IEC publ ications   
The technical  content of IEC publ ications is  kept under constant review by the  IEC.  Please make  sure  that you  have the 
latest ed i tion ,  a  corrigenda or an  amendment might 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.  Available for PC,  Mac OS,  Android  Tablets and  
iPad.  
 

IEC publications search - www.iec.ch/searchpub 
The advanced search enables to find  IEC publications by a 
variety of criteria (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and  withdrawn publ ications.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 Publ ished  
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  more than 30 000 terms and  
definitions in  Engl ish  and  French,  with  equivalent terms in  1 5 
additional  languages.  Also known as the International  
Electrotechnical  Vocabulary (IEV) onl ine.  
 

IEC Glossary - std.iec.ch/glossary 
More than  60 000 electrotechnical  terminology entries in  
Engl ish  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 publ ications 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:  csc@iec.ch.  
 

 

Copyright International  Electrotechnical  Commission  

mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch


 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IEC 61 980-1  

Edition  1 .0 201 5-07 

INTERNATIONAL 
STANDARD 

 

Electric vehicle wireless power transfer (WPT) systems –  

Part 1 :  General  requirements 

 

 

 

 

INTERNATIONAL 

ELECTROTECHNICAL 

COMMISSION  
ICS 43.1 20 

 

ISBN 978-2-8322-281 4-2 

  

  

® Registered  trademark of the International  Electrotechnical  Commission 

® 

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

 

colour
inside

Copyright International  Electrotechnical  Commission  



 –  2  – I EC  61 980-1 : 201 5  © I EC 201 5  

CONTENTS 

FOREWORD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  

I NTRODUCTION  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9  

1  Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

2  Normative  references. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0  

3  Terms  and  defin i tions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

4  Abbreviations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6  

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

6  Classi fication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

6. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

6.2  Transfer technolog ies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

6.3  Transfer power classes  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

6.4  Environmental  cond i tions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

6.5  I nstal lation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

7  I n teroperabi l i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

8  General  system  requ i rements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

8. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 9  

8.2  Efficiency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20  

8.3  Measurement convention  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

8.3. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

8.3.2  Orien tation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

8.3.3  Measurement convention  of the  parking  space  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

8.3.4  Measurement convention  of offset . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

8.3.5  Measurement convention  of the  primary device  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

8.3.6  Distance  between  the  primary and  secondary device  (mechan ical  a i r 
gap)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

8.3.7  Primary device  mounting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

8.3.8  I n -ground-mounting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

8.3.9  On-ground-mounting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

8.4  Primary and  secondary device  construction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25  

9  Commun ication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25  

9. 1  Command  and  control  commun ication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25  

9.2  H igh  l evel  commun ication  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25  

1 0  Protection  against e lectric shock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

1 0. 1  General  requ i rements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

1 0.2  Protection  against d i rect con tact . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

1 0.2 . 1  Degrees  of protection  against access  to  hazardous  parts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

1 0.2 .2  I P  degrees  for the  enclosures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

1 0.2 .3  I P  degrees  for primary device  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

1 0.3  Stored  energy – d ischarge  of capaci tors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26  

1 0.4  Fau l t protection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27  

1 0.5  Protective  conductor d imensions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27  

1 0.6  Supplementary measures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27  

1 0.6. 1  Add i tional  protection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27  

1 0.6.2  Manual /au tomatic reset . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

1 0.7  Telecommun ication  network . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

1 1  Speci fic requ i rements  for WPT systems  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

Copyright International  Electrotechnical  Commission  



I EC  61 980-1 : 201 5  © I EC 201 5  – 3  –  

1 1 . 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

1 1 . 2  Leakage  – touch  curren t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

1 1 . 3  I nsu lation  resistance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29  

1 1 . 4  Dielectric wi thstand  characteristic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29  

1 1 . 4 . 1  Dielectric wi thstand  vol tage  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29  

1 1 . 4 .2  Impu lse  d ielectric wi thstand  (1 , 2/50  µs)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29  

1 1 .5  Overload  protection  and  short ci rcu i t wi thstand  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

1 1 .5. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

1 1 .5.2  Earth ing  e lectrode  and  con tinu i ty test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

1 1 .5.3  Earth ing  path  test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

1 1 .5.4  Short ci rcu i t  wi thstand  strength  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

1 1 . 6  Temperature  rise  and  protection  against thermal  i nciden ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

1 1 . 6 . 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30  

1 1 . 6 .2  Permissible  surface  temperature  of accessible  parts  of the  WPT system  . . . . . . .  31  

1 1 . 6 .3  Temperature  l im i ts  for materia ls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32  

1 1 . 6 .4  Protection  against bu rns  from  heating  of foreign  objects  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33  

1 1 . 7  Heat,  fi re  and  tracking  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34  

1 1 . 8  Protection  against mechan ical  i nciden t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34  

1 1 . 8. 1  I ncidents  i nduced  by sharp  edge  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34  

1 1 . 8.2  I ncidents  i nduced  by steps  from  flat  g round  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34  

1 1 . 9  Areas  of protection  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34  

1 1 . 1 0  Protection  from  e lectro-magnetic fi eld  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35  

1 1 . 1 1  Operational  safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35  

1 1 . 1 2  Emergency service  d isconnect (optional )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35  

1 2  Power cable  assembly requ i rements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35  

1 3  Constructional  requ i rements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36  

1 3. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36  

1 3.2  Breaking  capaci ty of swi tch ing  devices  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36  

1 3.2 . 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36  

1 3.2 .2  Swi tch  and  swi tch-d isconnector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36  

1 3.2 .3  Contactor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36  

1 3.2 .4  Circu i t-breaker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36  

1 3.2 .5  Relays  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36  

1 3.3  Clearance  and  creepage  d istances  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36  

1 3.4  Protection  measures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37  

1 4  Strength  of materia ls  and  parts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37  

1 4. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37  

1 4.2  Stabi l i ty/Mechan ical  impact . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37  

1 4.2 . 1  Locations  wi th  restricted  access  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37  

1 4.2 .2  Locations  wi th  non-restricted  access  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38  

1 4.2 .3  Vehicle  d ri ve-over . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38  

1 4.2 .4  Lateral  force  by thrust power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38  

1 4.3  Mechan ical  l oad  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38  

1 4.3. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38  

1 4.3.2  Static l oad  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38  

1 4.3.3  Shock l oad  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39  

1 4.3.4  Torsional  stress  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39  

1 4.3.5  Strength  of doors  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39  

1 4.3.6  Mechan ical  shock impacts  i nduced  by sharp  edged  objects  . . . . . . . . . . . . . . . . . . . . . . . . . . .  39  

Copyright International  Electrotechnical  Commission  



 –  4  – I EC  61 980-1 : 201 5  © I EC 201 5  

1 4 .4  Strength  of materia ls  and  parts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39  

1 4.4 . 1  Protection  against corrosion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39  

1 4.4 .2  Test cri teria  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  39  

1 4.5  Environmental  cond i tions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40  

1 4.6  Properties  of i nsu lating  materia ls  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40  

1 4.6. 1  Veri fication  of thermal  stabi l i ty of enclosures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40  

1 4.6.2  Resistance  to  fi re  (G low wire)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40  

1 4.6.3  Bal l  pressure  test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40  

1 4.6.4  Resistance  to  tracking  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40  

1 4.6.5  Resistance  to  u l tra-violet rad iation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41  

1 4.7  Static strength  and  stabi l i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41  

1 4.8  Vibration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41  

1 5  Service  and  test cond i tions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41  

1 5. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41  

1 5.2  Environmental  test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41  

1 5.2 . 1  Ambien t a i r temperature  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41  

1 5.2 .2  Ambient humid i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42  

1 5.2 .3  Ambien t a i r pressure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42  

1 5.2 .4  Al ti tude  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42  

1 5.2 .5  Pol lu tion  degree  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43  

1 5.2 .6  Dry heat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43  

1 5.2 .7  Cold  test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43  

1 5.3  Special  service  cond i tions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43  

1 5.4  Cond i tions  du ring  transport,  storage  and  instal lation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43  

1 5.5  Outdoor exposure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44  

1 5.5. 1  Cold  test for extreme  cold  cl imates  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44  

1 5.5.2  Heat test under solar rad iation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44  

1 5.6  Damp and  sal t  m ist test for marine  and  coastal  envi ronments  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44  

1 5.7  Condensation  wi th in  the  assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44  

1 5.8  Vibration  and  shock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44  

1 5.9  Safety speci fications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44  

1 6  Electromagnetic Compatib i l i ty (EMC)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44  

1 6. 1  Immun i ty requ i rements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44  

1 6.2  Disturbance  requ i rement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46  

1 6.2 . 1  Load  and  operating  cond i tions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46  

1 6.2 .2  Disturbance  l im i ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47  

1 7  Marking  and  i nstructions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50  

1 7. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50  

1 7.2  Marking  of EV supply equ ipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51  

1 7.3  Leg ibi l i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51  

1 7.4  Connection  i nstructions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51  

Annex A ( i n formative)   Use  cases  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52  

A. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52  

A.2  Use  case  descriptions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53  

A.2. 1  UC Select "charg ing  spot"  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53  

A.2.2  UC Compatib i l i ty Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54  

A.2.3  UC Fine  Posi tion ing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55  

A.2.4  UC Pai ring  Confi rmation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56  

Copyright International  Electrotechnical  Commission  



I EC  61 980-1 : 201 5  © I EC 201 5  – 5  –  

A. 2 .5  UC Start Power Transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57  

A.2.6  UC Perform  Power Transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59  

A.2.7  UC Safety Mon i toring  and   D iagnostics  (see  Table  A.7)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61  

A.2.8  UC Stop  Power transfer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61  

Annex B  ( i n formative)   EMC tables,  EV connected  to  an  WPT system  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63  

B. 1  General  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63  

B.2  WPT equ ipment immun i ty requ i rement ( i n formative)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63  

B.3  Rad io  frequency (RF)  d isturbances  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63  

B.4  WPT system  wi th  EV i ncluded  (rad iated  d isturbances  i n  the  range  30  MHz to  
1  000  MHz)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64  

Annex C  ( in formative)   EMF,  protection  from  e lectromagnetic fie ld  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66  

C.1  Protection  from  e lectromagnetic fie ld  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66  

C.2  Assessment of e lectron ic and  e lectrical  equ ipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66  

C.3  EMF measurement procedure  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66  

C.4  Measurement poin ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68  

C.4. 1  Area  3  measurement poin ts  of nominal  posi tion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68  

C.4. 2  Area  3  measurement poin ts  of offset posi tions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69  

C.4. 3  Area  4  measurement poin ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69  

Bibl iography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70  

 

F i gure  1  – I nsta l lation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8  

Figure  2  – Wi reless  Power Transfer system  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20  

Figure  3  – Posi tion  of axes  re lati ve  to  orien tation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21  

Figure  4  – Posi tion  of the  primary device  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

Figure  5  – X and  Y maximum  offset . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

Figure  6  – I n -ground-mounting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

Figure  7  – On-ground-mounting  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25  

Figure  8  – Qual i tati ve  example  of material  temperature  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31  

Figure  9  – Example  for areas  of protection ,  for g round  mounted  systems  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35  

Figure  A. 1  – Use  cases  particu larl y for wi reless  power transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  52  

Figure  A.2  – Use  cases  from  ISO/IEC 1 51 1 8-1  reusable  for WPT systems . . . . . . . . . . . . . . . . . . . . . . . . . . .  53  

Figure  A.3  – Activi ty d iagram  for UC Select "Charg ing  Spot"  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54  

Figure  A.4  – Activi ty d iagram  for UC Compatibi l i ty Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55  

Figure  A.5  – Activi ty d iagram  for UC F ine  Posi tion ing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56  

Figure  A.6  – Activi ty d iagram  fur UC Pai ring  Confi rmation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57  

Figure  A.7  – Activi ty d iagram  for UC Start Power Transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59  

Figure  A.8  – Activi ty d iagram  for UC Perform  Power Transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60  

Figure  A.9  – Activi ty d iagram  for UC Stop  Power Transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62  

Figure  B. 1  – EV model  for the  rad iated  emission  measurement ( top  view)  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64  

Figure  B.2  – EV model  for rad iated  emission  measurements  (s ide  view)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65  

Figure  C. 1  – Top  view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68  

Figure  C. 2  – Front view . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68  

Figure  C.3  – Seats  posi tion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69  

Figure  C.4  – Measurement poin ts  of seats  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69  

 

Copyright International  Electrotechnical  Commission  



 –  6  – I EC  61 980-1 : 201 5  © I EC 201 5  

Table  1  – Transfer technolog ies  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7  

Table  2  – Posi tion  of primary device  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22  

Table  3  – Offset . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

Table  4  – Primary device  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23  

Table  5  – Mechan ical  a i r gap  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24  

Table  6  – Touch  curren ts  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28  

Table  7  – Values  of temperature  rise  i n  normal  use  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33  

Table  8  – WPT equ ipment immun i ty requ i rement –  Envi ronment other than  residentia l  . . . . . . . .  45  

Table  9  – WPT equ ipment immun i ty requ i rement – residen tia l  envi ronment . . . . . . . . . . . . . . . . . . . . . . . . . .  46  

Table  1 0  – Low frequency d isturbances  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48  

Table  1 1  – Rad io  frequency (RF)  d isturbances  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49  

Table  1 2  – Lim i ts  of the  magnetic fi e ld  strength  for WPT system  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50  

Table  A. 1  – UC  Select "charg ing  spot"  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53  

Table  A.2  – UC  Compatib i l i ty Check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55  

Table  A.3  – UC  Fine  Posi tion ing  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56  

Table  A.4  – UC  Pai ring  Confi rmation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57  

Table  A.5  – UC  Start Power Transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  58  

Table  A.6  – UC  Perform  Power Transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60  

Table  A.7  – UC  Safety Mon i toring  and   D iagnostics  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61  

Table  A.8  – UC  Stop  Power transfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61  

Table  B . 1  – Envi ronment other than  residen tia l  envi ronment wi th  EV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63  

Table  B .2  – Residentia l  envi ronment wi th  EV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63  

Table  B .3  – Rad io  frequency (RF)  d isturbances  – WPT system  wi th  EV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63  

 

Copyright International  Electrotechnical  Commission  



I EC  61 980-1 : 201 5  © I EC 201 5  – 7  –  

I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

ELECTRIC  VEHICLE WIRELESS  
POWER TRANSFER (WPT)  SYSTEMS –  

 
Part 1 :  General  requirements  

 
FOREWORD 

1 )  The  I n ternati ona l  E l ectrotechn ical  Commissi on  ( I EC)  i s  a  worl dwide  organ izati on  for s tandard i zati on  compri s i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC  National  Commi ttees) .  The  ob ject  of I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  q uesti ons  concern ing  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 ternati onal  S tandards,  Techn ica l  Speci fi cati ons,  
Techn ica l  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 cati on (s)” ).  The i r preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC  Nati ona l  Commi ttee  i n terested  
i n  the  sub ject dea l t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmen ta l  and  non -
governmen ta l  organ izati ons  l i a i s i ng  wi th  the  I EC  a l so  parti ci pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y 
wi th  the  I n ternational  Organ izati on  for Standard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by 
ag reement between  the  two  organ izati ons.  

2 )  The  formal  deci s ions  or ag reemen ts  of I EC  on  techn ical  matters  express,  as  nearl y as  poss ib l e,  an  i n ternati onal  
consensus  of op i n i on  on  the  re l evan t  subjects  s i nce  each  techn ical  commi ttee  has  represen tati on  from  a l l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of recommendati ons  for i n ternati ona l  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonabl e  efforts  are  made  to  ensu re  that  the  techn ica l  con ten t  of I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot be  hel d  responsibl e  for the  way i n  wh i ch  they are  used  or for any 
m is in terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternational  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y I EC  Publ i cati ons  
transparen tl y to  the  maximum  exten t  possib l e  i n  thei r nati ona l  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati ona l  or reg ional  publ i cati on  shal l  be  cl earl y i n d i cated  i n  
the  l a tter.  

5)  I EC  i tse l f does  not  provi de  any a ttestati on  of con form i ty.  I ndependen t  certi fi cati on  bod ies  provi de  con form i ty 
assessmen t services  and ,  i n  some  areas,  access  to  I EC  marks  of conform i ty.  I EC  i s  not  responsibl e  for any 
services  carri ed  ou t  by i ndependen t  certi fi cati on  bod i es .  

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

7)  N o  l i abi l i ty shal l  a ttach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agen ts  i ncl ud i ng  i nd i vi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Commi 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 cati on ,  use  of,  or re l i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Publ i cati ons.   

8)  Atten tion  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cati on .  U se  of the  referenced  publ i cati ons  i s  
i nd i spensabl e  for the  correct appl i cati on  of th i s  publ i cati on .  

9)  Atten ti on  i s  d rawn  to  the  possib i l i ty that  some  of the  e l emen ts  of th i s  I EC  Publ i cati on  may be  the  subj ect  of 
paten t ri gh ts .  I EC  shal l  not  be  he l d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts .  

I n ternational  Standard  I EC  61 980-1  has  been  prepared  by Techn ical  Commi ttee  69:  E lectric 
road  veh icles  and  e lectric i ndustria l  trucks.  

The  text of th is  standard  i s  based  on  the  fol l owing  documents:  

FDIS  Report  on  voti ng  

69/370/FDIS  69/380/RVD  

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  standard  can  be  found  in  the  report on  
voting  i nd icated  i n  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance  wi th  the  ISO/IEC Di rectives,  Part 2 .  
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Th is  part i s  to  be  used  i n  con junction  wi th  the  appropriate  part of I EC  61 980  series.  

NOTE  The  fo l l owing  pri n t  types  are  used :   

–  requ i remen ts:  i n  roman  type;  

– test speci fi cati ons:  i n  i ta l i c  type ;  

– notes:  i n  smal l  roman  type.  

The  commi ttee  has  decided  that the  conten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  ind icated  on  the  I EC websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
re lated  to  the  speci fic publ ication .  At th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  version  of th is  publ ication  may be  i ssued  at a  l ater date.  

 

IMPORTANT – The 'colour inside'  logo on  the  cover page of th is  publ ication  ind icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct 
understanding  of i ts  contents.  Users  should  therefore  print th is  document using  a  
colour printer.  
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I NTRODUCTION  

The  I EC 61 980  series  i s  publ i shed  i n  separate  parts  accord ing  to  the  fol lowing  structure:  

Part 1  covers  general  requ i rements  for e lectric road  veh icle  (EV)  wi reless  power transfer 
(WPT)  systems  i nclud ing  general  background  and  defin i tions  (e. g .  efficiency,  e lectrical  safety,  
EMC,  EMF).  

Fu ture  Part 2  wi l l  cover speci fic requ i rements  for commun ication  between  e lectric road  veh icle  
(EV)  and  wi reless  power transfer (WPT)  systems  includ ing  general  background  and  
defin i tions.  

Fu ture  Part 3  wi l l  cover speci fic requ i rements  for e lectric road  veh icle  (EV)  magnetic fie ld  
wi reless  power transfer (MF-WPT)  systems  includ ing  general  background  and  defin i tions  (e. g .  
efficiency,  e lectrical  safety,  EMC,  EMF).  

The  requ i rements  described  i n  Part 1  are  general .  The  techn ical  requ i rements  for the  various  
wi reless  power transfer (WPT)  technolog ies  are  very d i fferen t,  they wi l l  be  treated  i n  
technology speci fic parts  of the  61 980  series.  A l i st  of possib le  WPT technolog ies  can  be  
seen  i n  6 . 2 .  The  requ i rements  for magnetic fie ld -wi reless  power transfer systems  (MF-WPT)  
wi l l  be  described  in  fu ture  Part 3 .  Fu rther parts  of th is  series  wi l l  describe  other technolog ies  
such  as  power transfer via  e lectric fie l d  wi reless  power transfer systems  (EF-WPT)  or 
e lectromagnetic fie ld -WPT systems  also  named  m icrowave-WPT systems  (MW-WPT).  

Reference  to  " technology speci fic parts"  a lways  refer to  the  technology speci fic fu ture  Part 3  
and  fu rther technology speci fic parts  of th is  series.  The  structure  of the  " technology speci fic 
parts"  wi l l  fol low the  structure  of Part 1 .  

E lectric road  veh icle  (EV)  wi l l  be  covered  by I SO  1 9363 1 .  

___________ 

1   U nder cons i derati on .  
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ELECTRIC  VEHICLE WIRELESS  
POWER TRANSFER (WPT)  SYSTEMS –  

 
Part 1 :  General  requirements  

 
 
 

1  Scope 

Th is  part of I EC  61 980  appl ies  to  the  equ ipment for the  wi reless  transfer of e lectric power 
from  the  supply network to  e lectric road  veh icles  for purposes  of supplying  e lectric energy to  
the  RESS  (Rechargeable  energy storage  system)  and /or other on -board  e lectrical  systems  in  
an  operational  state  when  connected  to  the  supply network,  at standard  supply vol tages  
ratings  per I EC  60038  up  to  1  000  V a . c.  and  up  to  1  500  V d . c.  

Th is  standard  a lso  appl ies  to  Wi reless  Power Transfer (WPT)  equ ipment suppl ied  from  on -si te  
storage  systems  (e. g .  bu ffer batteries,  etc. ) .  

The  aspects  covered  i n  th is  standard  i nclude:  

– the  characteristics  and  operating  cond i tions;   

– the  speci fication  for requ i red  l evel  of e lectrical  safety;   

– requ i rements  for basic commun ication  for safety and  process  matters  i f requ i red  by a  WPT 
system;  

– requ i rements  for basic posi tion ing ,  efficiency and  process  matters  i f requ i red  by a  WPT 
system;  

– requ i rements  for two-  and  three-wheel  veh icles  (under consideration);  

– requ i rements  for WPT system  wh i le  d riving  (under consideration );  

– requ i rements  for bi d i rectional  power transfer (under consideration);  

– speci fic EMC requ i rements  for WPT systems.  

Th is  standard  does  not apply to:  

– safety aspects  re lated  to  main tenance;  

– trol ley buses,  ra i l  veh icles  and  veh icles  designed  primari l y for use  off-road ;  

– WPT veh icle  power supply ci rcu i t,  wh ich  i s  covered  by ISO  6469  series,  I SO  1 9363 2;  

– EMC requ i rements  for on-board  equ ipment wh i le  connected ,  wh ich  are  covered  i n  
I EC  61 851 -21 -1 3;  

– h igh  l evel  communication  wh ich  are  covered  i n  I SO/IEC 1 51 1 8  series.  

2  Normative references  

The  fol lowing  documents,  i n  whole  or i n  part,  are  normatively referenced  in  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on ly the  ed i tion  ci ted  appl ies.  For 
undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  any 
amendments)  appl ies.  

I EC  60038,  IEC standard voltages 

___________ 

2  U nder cons i derati on .  

3  U nder cons i derati on .  
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I EC  60068-2-1 ,  Environmental testing – Part 2-1 :  Tests – Test A: Cold 

I EC  60068-2-2,  Environmental testing – Part 2-2: Tests – Test B:  Dry heat 

I EC  60068-2-5,  Environmental testing – Part 2-5:  Tests – Test Sa: Simulated solar radiation  at 
ground level and guidance for solar radiation testing 

I EC  60068-2-1 1 ,  Environmental testing – Part 2-11 : Tests – Test Ka: Salt mist 

I EC  60068-2-30,  Environmental testing – Part 2-30: Tests – Test Db and guidance: Damp 
heat,  cyclic (12 +  12-hour cycle)  

I EC  60085,  Electrical insulation – Thermal evaluation and designation 

I EC  601 1 2 ,  Method for the determination of the proof and the comparative tracking indices of 
solid insulating materials 

I EC  6021 6  (a l l  parts) ,  Electrical insulating materials – Thermal endurance properties 

I EC  60364-4-41 :2005,  Low-voltage electrical installations – Part 4-41 : Protection for safety – 
Protection against electric shock 

I EC  60364-4-42,   Low-voltage electrical installations – Part 4-42: Protection for safety –
Protection against thermal effects 

I EC  60364-4-43,   Low-voltage electrical installations – Part 4-43: Protection for safety – 
Protection against overcurrent  

I EC  60364-4-44,  Low-voltage electrical installations – Part 4-44: Protection for safety – 
Protection against voltage disturbances and electromagnetic disturbances 

I EC  60364-5-54,  Low-voltage electrical installations – Part 5-54: Selection and erection of 
electrical equipment – Earthing arrangements and protective conductors 

I EC  60364-7-722 4,  Low-voltage electrical installations – Part 7-722: Requirements for special 
installations or locations – Supply of electric vehicles 

I EC  60529,  Degrees of protection provided by enclosures (IP Code)  

I EC  60664-1 : 2007,  Insulation  coordination for equipment within  low-voltage systems – Part 1 :  
Principles,  requirements and tests 

I EC  60695-2-1 1 ,  Fire hazard testing – Part 2-11 :  Glowing/hot-wire based test methods – 
Glow-wire flammability test method for end-products (GWEPT)  

I EC  60695-1 0-2 ,  Fire  hazard testing – Part 10-2: Abnormal heat – Ball pressure test method 

I EC  60898-1 ,  Electrical accessories – Circuit-breakers for overcurrent protection for 
household and similar installations – Part 1 :  Circuit-breakers for a. c.  operation 

I EC  60947-2,  Low-voltage switchgear and controlgear – Part 2:  Circuit-breakers 

___________ 

4  To  be  publ i shed .  
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I EC  60947-3,  Low-voltage switchgear and controlgear – Part 3:  Switches,  disconnectors,  
switch-disconnectors and fuse-combination units 

I EC  60947-4-1 ,  Low-voltage switchgear and controlgear – Part 4-1 :  Contactors and motor-
starters – Electromechanical contactors and motor-starters 

I EC  60950-1 : 2005,  Information technology equipment – Safety – Part 1 : General requirements 
Amendment 1 : 2009   
Amendment 2 : 201 3  

IEC  60990: 1 999,   Methods of measurement of touch current and protective conductor current 

I EC  61 000-3-2,  Electromagnetic compatibility (EMC)  – Part 3-2: Limits – Limits for harmonic 
current emissions (equipment input current &le;  16 A  per phase)  

I EC  61 000-3-3,  Electromagnetic compatibility (EMC)  – Part 3-3:  Limits – Limitation  of voltage 
changes,  voltage fluctuations and flicker in  public low-voltage supply systems,  for equipment 
with  rated current &le;16 A  per phase and not subject to conditional connection  

I EC  61 000-3-1 1 ,  Electromagnetic compatibility (EMC)  – Part 3-11 : Limits –  Limitation  of 
voltage changes,  voltage fluctuations and flicker in  public low-voltage supply systems – 
Equipment with  rated current &le;  75 A  and subject to conditional connection  

I EC  61 000-3-1 2,  Electromagnetic compatibility (EMC)  – Part 3-12: Limits – Limits for 
harmonic currents produced by equipment connected to public low-voltage systems with  input 
current >16 A  and &le;  75 A  per phase  

I EC  61 000-4-2,  Electromagnetic compatibility (EMC)  – Part 4-2: Testing and measurement 
techniques – Electrostatic discharge immunity test 

I EC  61 000-4-3,  Electromagnetic compatibility (EMC)  – Part 4-3: Testing and measurement 
techniques – Radiated,  radio-frequency,  electromagnetic field immunity test 

I EC  61 000-4-4,  Electromagnetic compatibility (EMC)  – Part 4-4: Testing and measurement 
techniques – Electrical fast transient/burst immunity test 

I EC  61 000-4-5,  Electromagnetic compatibility (EMC)  – Part 4-5:  Testing and measurement 
techniques – Surge immunity test 

I EC  61 000-4-6,  Electromagnetic compatibility (EMC)  – Part 4-6:  Testing and measurement 
techniques – Immunity to conducted disturbances,  induced by radio-frequency fields 

I EC  61 000-4-8,  Electromagnetic compatibility (EMC)  – Part 4-8: Testing and measurement 
techniques – Power frequency magnetic field immunity test  

61 000-4-1 1 ,  Electromagnetic compatibility (EMC)  – Part 4-11 : Testing and measurement 
techniques – Voltage dips,  short interruptions and voltage variations immunity tests  

61 000-4-34,  Electromagnetic compatibility (EMC)  – Part 4-34: Testing and measurement 
techniques – Voltage dips,  short interruptions and voltage variations immunity tests for 
equipment with  input current more than 16 A  per phase 

I EC  61 000-6-1 ,  Electromagnetic compatibility (EMC)  – Part 6-1 : Generic standards – 
Immunity for residential,  commercial and light-industrial environments  
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I EC  61 000-6-2,  Electromagnetic compatibility (EMC)  – Part 6-2: Generic standards – 
Immunity for industrial environments  

I EC  61 008-1 ,  Residual current operated circuit-breakers without integral overcurrent 
protection for household and similar uses (RCCBs)  – General rules 

I EC  61 009-1 ,  Residual current operated circuit-breakers with integral overcurrent protection 
for household and similar uses (RCBOs)  – General rules 

I EC  61 1 40,  Protection against electric shock – Common aspects for installation  and 
equipment  

I EC  61 1 80-1 ,  High-voltage test techniques for low-voltage equipment – Part 1 :  definitions,  test 
and procedure requirements 

I EC  61 439-1 : 201 1 ,  Low-voltage switchgear and controlgear assemblies – Part 1 :  General 
rules 

I EC  61 439-5: 201 4,  Low-voltage switchgear and controlgear assemblies – Part 5:  Assemblies 
for power distribution in  public networks  

I EC  61 81 0-1 ,  Electromechanical elementary relays – Part 1 :  General and safety requirements  

I EC  61 851 -1 ,  Electric vehicle  conductive charging system – Part 1 :  General requirements 

I EC  61 851 -21 -1 5,  Electric vehicle conductive charging system – Part 21 -1 : Electric vehicle 
onboard charger EMC requirements for conductive connection to a. c. /d. c.  supply 

I EC  61 851 -21 -2 6,  Electric vehicle  conductive charging system – Part 21-2: EMC requirements 
for OFF board electric vehicle  charging systems 

I EC  61 980-2 7,  Electric vehicle  wireless power transfer (WPT)  systems – Part 2 specific 
requirements for communication between electric road vehicle  (EV)  and infrastructure with 
respect to wireless power transfer (WPT)  systems 

I EC  62262,  Degrees of protection provided by enclosures for electrical equipment against 
external mechanical impacts (IK code)  

I EC  62423,  Type F and type B residual current operated circuit-breakers with and without 
integral overcurrent protection for household and similar uses 

I EC  Gu ide  1 1 7: 201 0,  Electrotechnical equipment – Temperatures of touchable hot surfaces 

CISPR 1 1 : 2009,  Industrial,  scientific and medical equipment – Radio-frequency disturbance 
characteristics – Limits and methods of measurement 

CISPR 1 2 :2007,  Vehicles,  boats and internal combustion engines – Radio disturbance 
characteristics – Limits and methods of measurement for the protection of off-board receivers  

___________ 

5  U nder consi derati on .  

6  U nder cons i derati on .  

7  U nder cons i derati on .  
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CISPR 32:201 2,  Electromagnetic compatibility of multimedia  equipment – Emission 
requirements 

I SO  4628-3,  Paints and varnishes – Evaluation of degradation of coatings – Designation of 
quantity and size of defects,  and of intensity of uniform changes in  appearance – Part 3:  
Assessment of degree of rusting 

I SO  701 0,  Graphical symbols – Safety colours and safety signs – Registered safety signs 

I SO  1 1 451 -2,  Road vehicles – Vehicle  test methods for electrical disturbances from 
narrowband radiated electromagnetic energy – Part 2:  Off-vehicle  radiation  sources 

I SO/IEC 1 51 1 8-1 : 201 3,  Road vehicles – Vehicle to grid communication interface – Part 1 :  
General information and use-case definition   

I SO  1 9363 8,  Electric propelled road vehicles – Magnetic field wireless power transfer 

I SO  20653,  Road vehicles – Degrees of protection (IP code)  – Protection of electrical 
equipment against foreign objects,  water and access 

3  Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i ti ons  g iven  i n  I EC  61 851 -1  and  the  
fol lowing  apply.  

3.1   
primary device  
device  (external  to  the  EV)  wh ich  provides  the  con tactless  coupl ing  to  the  secondary device  

Note  1  to  en try:  When  the  EV i s  receivi ng  power the  primary device  acts  as  the  sou rce  of the  power to  be  
transferred .  The  device  i ncl udes  the  housi ng  and  a l l  covers .  

3.2   
secondary device 
device  mounted  on  the  EV wh ich  provides  the  con tactless  coupl ing  to  the  primary device  

Note  1  to  en try:  When  the  EV i s  receivi ng  power the  secondary devi ce  transfers  the  power from  the  primary to  the  
EV.  The  devi ce  i ncl udes  the  housi ng  and  a l l  covers.  

3.3   
off-board  power components  
off-board  e lectron ics  that supply the  e lectric power th rough  the  primary and  secondary device  
to  the  EV i nclud ing  a l l  housings  and  covers  

3.4  
on-board  power components  
on-board  e lectron ics  wh ich  convert the  received  power to  DC  wh ich  i s  provided  to  the  RESS 
or the  traction -battery of the  EV i nclud ing  a l l  housings  and  covers  

___________ 

8  U nder cons i derati on .  
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3.5   
e lectric  vehicle  
EV 
electric  road  veh icle   
any veh icle  propel led  by an  e lectric motor d rawing  current from  a  rechargeable  storage  
battery or from  other portable  energy storage  devices  (rechargeable,  us ing  energy from  a  
source  off the  veh icle  such  as  a  residen tia l  or publ ic  e lectric service),  wh ich  i s  manufactured  
primari l y for use  on  publ ic  streets,  roads  or h ighways   

3.6   
protection  targets   
protection  targets  define  the  various  cond i tions  needed  to  protect against adverse  effects  of 
e lectromagnetic fie lds  as  defined  by laws,  ru les,  norms,  standards  and  recommendations   

3.7   
protection  target 1  
protection  against the  adverse  effects  of e lectromagnetic fie lds  or waves  

3.8   
protection  target 2  
protection  against i nd i rect effects  of e lectromagnetic fi e lds  or waves,  particu larl y wi th  regard  
to  heating  and  risk of burns  upon  d i rect con tact,  i gn i tion  and  fi re   

3.9   
protection  areas   
protection  areas  defined  to  describe  areas  in  and  around  the  veh icle  that have  homogeneous  
protection  target requ i rements   

SEE:  F igure  8  

Note  1  to  en try:  Areas  i n  th i s  con text  i s  u sed  i n  a  conven ti onal  sense  and  i s  th ree  d imensiona l  i n  space.   

3.1 0   
Wireless  Power Transfer  
WPT 
WPT means  the  transfer of e lectrical  energy from  a  power source  to  an  e lectrical  l oad  via  
e lectric and  or magnetic fi e lds  or waves  between  a  primary and  a  secondary device   

3.1 1   
WPT System  
the  primary device,  the  off-board  power components,  supply equ ipment commun ication  
con trol ler,  the  secondary device,  the  on-board  power components  and  the  e lectric veh icle  
commun ication  con trol l er  

SEE:  F igure  2  

3.1 2   

mechanical  ai r gap,  <of a  WPT system>   
shortest d i stance  between  the  surface  of the  primary device  and  the  surface  of the  secondary 
device   

SEE:  F igure  6  and  Figure  7  

3.1 3   

operational  ai r gap,  <of a  WPT system>  
d istance  between  the  fie ld  face  of the  primary device  and  the  fie ld  face  of the  secondary 
device  i n  a  double  s ided  fie ld  system   

SEE:  F igure  6  and  F igure  7  

Copyright International  Electrotechnical  Commission  



 –  1 6  – I EC  61 980-1 : 201 5  © I EC 201 5  

3.1 4  

Al ignment,  <of a  WPT system>  
process  of find ing  the  relative  posi tion  of primary to  secondary device  for the  efficien t power 
transfer that i s  speci fied  

3.1 5   
WPT vehicle  power supply ci rcu i t 
electrical  sub  ci rcu i t  i nclud ing  ded icated  components  for WPT such  as  secondary device  and  
on-board  power components  

3.1 6   
standby mode 
mode for EMC testing  i n  wh ich  the  wi reless  power transfer system  i s  ready to  be  used  by 
primary and  secondary device   

EXAMPLE   presence  detecti on  acti ve.  

3.1 7   
active  mode 
mode for EMC testing  i n  wh ich  the  WPT system  is  transferring  energy between  primary and  
secondary device  

3.1 8   
foreign  objects  
i n  the  con text of th is  speci fication ,  a  foreign  object i s  any object that i s  not an  attached  part of 
the  veh icle  or the  WPT system   

3.1 9   
arm’s  reach  
ei ther the  d istance  measured  from  the  floor to  the  fingertips  of a  person  fu l l y extended  i n  the  
vertical  d i rection  or,  for any other d i rection ,  one-th i rd  of that d i stance   

3.20   
pairing  
process  by wh ich  a  veh icle  i s  correlated  wi th  the  un ique  ded icated  primary device,  at wh ich  i t  
i s  l ocated  and  from  wh ich  the  power wi l l  be  transferred   

3.21   
exposed  conductive  part  
conductive  part wh ich  can  read i ly be  touched  and  wh ich  i s  not normal l y a l i ve,  bu t wh ich  may 
become al i ve  under fau l t cond i tions   

Note  1  to  en try:  Typi ca l  exposed  conductive  parts  are  wal l s  of encl osu res,  operati ng  hand les ,  e tc.  

[SOURCE:  I EC  60050-441 : 1 984,  441 -1 1 -1 0]  

4 Abbreviations  

Abbreviation  Explanation  Source  

a. c.  a l ternati ng  cu rren t [SOURCE:  I EC  60050-1 31 : 2002 ,  1 31  1 1  24 ]  

d . c.  d i rect  cu rren t  [SOURCE:  I EC  60050-1 31 : 2002 ,  1 31  1 1  22 ]  

RCBO residual  cu rren t  operated  ci rcu i t-breaker wi th  
i n teg ra l  overcurren t  protecti on  

[SOURCE:  I EC  60050-442 : 1 998,  442  05  04 ]  

RCD  residual  cu rren t  device  [SOURCE:  I EC  60050-442 : 1 998,  442  05  02 ]  

CB  ci rcu i t-breaker [SOURCE:  I EC  60050-442 : 1 998,  442  05  01 ]  
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5 General  

The  supply vol tage  ratings  are  as  defined  in  the  scope.  The  off-board  supply equ ipment (see  
F igure  2)  shal l  be  rated  for one  or a  range  of standard  nominal  vol tages  as  g iven  i n  
I EC  60038.  For a . c.  the  preferred  frequencies  wh ich  are  taken  i n to  account i n  th is  standard  
are  50  Hz and  60  Hz.  The  use  of other frequencies  for specia l  purposes  i s  not excluded .  

The  WPT veh icle  power supply ci rcu i t  shal l  be  coupled  to  the  WPT off-board  supply 
equ ipment of the  WPT system  so  that the  wi reless  power transfer function  operates  safely.  

I n  general ,  th is  princip le  i s  ach ieved  by fu l fi l l i ng  the  re levant requ i rements  speci fied  i n  th is  
standard  and  compl iance  i s  checked  by carrying  ou t a l l  re levant tests.  

The  WPT off-board  supply equ ipment shal l  be  so  designed  and  constructed  that i n  normal  use  
thei r performance  i s  rel iable  and  m in imizes  the  ri sk of danger to  the  user or surround ings.  

Compl iance  i s  checked  by meeting  a l l  of the  re levant requ i rements  of I EC  61 980  series.  

Un less  otherwise  mentioned ,  a l l  tests  i nd icated  in  th is  standard  are  type  tests.   

Un less  otherwise  stated ,  tests  may be  conducted  on  separate  samples,  at the  d iscretion  of 
the  manufacturer.   

The  EV supply equ ipment manufacturer shal l  provide  the  in terface  characteristics  speci fied  i n  
I EC  61 439-1  to  the  testing  l aboratory where  appl icable.  

6 Classi fication  

6.1  General  

WPT systems  are  classi fied  accord ing  to:  

– transfer technolog ies;  

– transfer power classes;  

– envi ronmental  cond i tions.  

6.2  Transfer technologies  

The  transfer technolog ies  for WPT systems  are  shown  in  Table  1 .  

Table  1  – Transfer technologies   

Transfer technology Defin i tion  Abbreviation  

I nducti ve  power transfer Energy transfer th rough  magneti c  fi e l d  MF-WPT 

Capaci ti ve  power transfer Energy transfer th rough  e l ectri c  fi e l d  EF-WPT 

M icrowave  power transfer Energy transfer th rough  e l ectromagneti c  waves  1  GHz – 300  GHz MW-WPT 

I n frared  power transfer  Energy transfer th rough  e l ectromagneti c  waves  300  GHz – 
400  THz 

I R-WPT 

 

NOTE   I nducti ve  power transfer i ncl udes  technol og ies  u ti l i zi ng  magneti c  resonance.  

Add i tional  technolog ies  can  be  added  i n  the  fu ture.  
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6.3  Transfer power classes  

Transfer power classes  are  technology speci fic and  wi l l  be  speci fied  i n  the  technology speci fic  
parts  of I EC  61 980  series.  

6.4 Environmental  conditions  

Envi ronmental  cond i tions  shal l  be  defined  for WPT systems  electric veh icle  and  i n frastructure  
components  accord ing  to  existing  speci fication  based  on  I EC  61 851 -1  and  I SO  1 9363  (under 
consideration ).  

The  EV supply equ ipment i s  classi fied  accord ing  to  the  envi ronmental  cond i tions  and  use:   

– i ndoor use;  

– i ndustria l  area  exposed  to  pol l u tion  and  /or severe  cond i tions;   

– ou tdoor use.  

NOTE  1  Requ i red  pol l u ti on  degrees  are  g i ven  i n  1 3 . 3 .   

NOTE  2  EV suppl y equ i pmen t cl ass i fi ed  for ou tdoor use  can  be  used  for i ndoor use ,  provi ded  ven ti l ati on  
requ i remen ts  are  sati sfi ed .  

NOTE  3  I n  some  coun tri es ,  nati ona l  regu l ati ons  requ i re  ven ti l ati on  for i ndoor u se:  US,  Canada.  

6.5 Instal lation  

Accord ing  to  the  i nstal l ation  of secondary device  on  the  EV (see  F igure  1 ):  

•  g round  mounted ;  

– i n -ground  mounted ;  

– on-ground  mounted ;  

– over stand ;  

•  vertical  surface  mounted ;  

•  on -roof mounted .  

 

Figure  1  – Instal lation   

7  In teroperabi l i ty 

I n teroperabi l i ty describes  the  state  of the  primary and  the  secondary device  (as  described  in  
F igure  2)  enabl ing  wi reless  power transfer i n  a  safe  and  efficien t manner based  on  
compl iance  wi th  the  relevant speci fication .   

I n teroperabi l i ty can  on ly be  ach ieved  by a  WPT system,  when  the  primary and  secondary 
devices  are  of the  same  type  of transfer technology.   

IEC 

Over stand  Ground  mounted  Vertical  su rface  

 On-roof mounted  
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I n teroperabi l i ty of WPT systems  between  d i fferent transfer power classes  wi th in  the  same  
type  of transfer technology i s  desi red  bu t not requ i red .  

Transfer technology speci fic i n teroperabi l i ty wi l l  be  described  i n  the  technology speci fic part 
of I EC  61 980  series.  

8  General  system requ irements  

8.1  General  

WPT is  the  transfer of e lectrical  energy from  a  power source  to  an  e lectrical  l oad  via  e lectric 
and /or magnetic fi e lds  or waves  between  a  primary and  a  secondary device  wi thout current 
fl ow over a  galvan ic connection .  An  example  for WPT system  (fi xed  instal l ation  and  p luggable  
device)  i s  provided  in  F igure  2 .  Some  of the  functional  e lements  may be  i n tegrated  i n to  one  
enclosure.  
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Key Name  Abbreviation  

1  Off-board  power componen ts   

2  Primary device   

3  Secondary device   

4  On -board  power components   

5  EV suppl y equ ipmen t  

6  WPT veh icl e  power suppl y ci rcu i t   

7  Suppl y equ ipmen t  commun icati on  con trol l er  SECC/PDCC 

8  E l ectri c  veh i cl e  commun icati on  con trol l er EVCC/SDCC 

9  Portabl e  EV suppl y equ i pmen t  

1 0  CB  and  RCD  or RCBO  

1 1  P l ug  and  socket-ou tl e t   

1 2  RESS  or tracti on  battery  

1 3  E l ectri ca l  l oad   

a  Wi rel ess  power transfer  

b  Commun icati on  accord i ng  to  fu tu re  I EC  61 980-2   

Figure  2  – Wireless  Power Transfer system   

8 .2  Efficiency 

System  efficiency i s  defined  from  a. c.  or d . c.  power supply ( i npu t-supply-terminals  of a l l  off-
board  power and  con trol  e lectron ics)  to  the  connecting  poin t of the  e lectrical  l oad  on  the  
veh icle  s ide.  I t  i s  of no  importance  whether th is  ou tpu t i s  connected  to  a  device  or d i rectly to  a  
battery.  

The  efficiency wi l l  be  speci fied  in  the  technology speci fic parts  of I EC  61 980  series.  

IEC 
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8.3  Measurement convention  

8 .3.1  General  

Al l  d imensions  below wi l l  be  speci fied  i n  the  technology speci fic parts  of I EC  61 980  series.   

8.3.2  Orientation  

The  th ree  axes  for the  posi tion  of the  primary and  secondary device  are  defined  as  fol lows:  

D imensional  data  are  based  on  the  fol lowing  orien tation  (see  F igure  3) .   

 

Key Di rection  

+X i n  the  d i recti on  of travel  ( forward )  

+Y transverse  to  the  d i recti on  of travel  ( l eftward )  

+Z  he i gh t  (upward )  

0 , 0 , 0  reference  poin t  

Figure  3  – Posi tion  of axes  relative  to  orientation   

8 .3.3  Measurement convention  of the  parking  space 

The  nominal  posi tion  i s  defined  for the  purposes  of un i fication  of general  measuring  methods,  
comparabi l i ty and  subsequent compatibi l i ty testi ng .  I t  i s  characterized  by the  shape  of the  
parking  space  and  the  d i rection  of travel .  For ground  mounted  system,  see  F igure  4  g i ves  an  
explanation  abou t the  measuring  and  the  l ocation  of the  primary device,  As  the  measurements  
are  recorded ,  see  Table  2 .  

IEC 

(0 , 0 , 0)  

+Z  

+X 

+Y 

Copyright International  Electrotechnical  Commission  



 –  22  – I EC  61 980-1 : 201 5  © I EC 201 5  

 

Key Di rection  

1  primary device  

2  0 ri en tati on :  d i recti on  of travel  

3  zero  poin t  (poin t  of optimal  power transfer)  

0 , 0 , 0  reference  poi n t  (zen tre  of the  parki ng  l ot)  (x=0,  y=0 ,  z=0)  

L  l eng th  of the  parki ng  l o t  

W wi d th  of the  parking  l o t  

+X i n  the  d i recti on  of travel  ( forward )  

+Y transverse  to  the  d i recti on  of travel  ( l e ftward )  

± l x  d i stance  from  the  reference  po i n t  to  the  zero  poin t  

Figure  4  – Position  of the  primary device   

Table  2  – Position  of primary device  

d i rection  mm  axis  

zero  poin t  i n  the  d i recti on  of travel :  ±  xxx X 

transverse  to  the  d i recti on  of travel :  ±  yyy  Y 

i n  the  he i gh t   ±  zzz  Z  

 

NOTE   The  zero  poin t  i s  the  poi n t  on  the  primary device  for optimum  a l i gnmen t  for power transfer.  

Some examples  for possib le  parking  posi tions  are:  

•  parking  lot i n  paral le l  to  the  d rive  d i rection ;  

•  park forward ,  perpend icu lar to  d ri ving  d i rection ;  

•  park backwards,  perpend icu lar to  d riving  d i rection ;  

•  parking  at a  d iagonal  ang le  to  the  d riving  d i rection .  

8.3.4 Measurement convention  of offset 

The  offset measurement conventions  i n  d i rection  of X axis  and  Y axis  are  defined  as  fol l ows,  
see  F igure  5.  As  the  measurements  are  recorded ,  see  Table  3 .  
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+Y 

–X 

 2  

–Y 

+X  (0 , 0 , 0)  

± l x   

3  

1  

L  
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Offset i s  the  posi tion  i n  X and  Y of the  secondary device  relati ve  to  zero  poin t of the  primary 
device.  

 

key name  

1  primary device  

2  secondary device  

3  zero  poin t  

4  X offset  

5  Y offset 

6  fron t 

7  rear 

8  ri gh t s i de  

Figure  5  – X and  Y maximum  offset  

Table  3  – Offset 

d i rection  mm  axis  

i n  the  d i recti on  of travel :  ±  xxx X 

transverse  to  the  d i recti on  of travel :  ±  yyy  Y 

 

8.3.5  Measurement convention  of the  primary device 

Dimensions  for the  primary device  are  defined  as  shown  i n  Table  4 :   

Table  4  – Primary device  

d i rection  mm  axis  

i n  the  d i recti on  of travel :  xxx  X  

transverse  to  the  d i recti on  of travel :  yyy  Y  

i n  the  he i gh t   zzz  Z  

 

8.3.6  Distance  between  the  primary and  secondary device  (mechanical  ai r gap)  

For the  design  and  e lectrical  d imension ing  of the  wi reless  power transfer system,  the  d istance  
between  the  primary and  secondary device  (mechan ical  a i r gap)  depend ing  on  the  transfer 
technolog ies  i s  important.  See  Table  5 .  

NOTE   The  a i r-gap  speci fi ed  here  i s  appropri ate  for technol og i es  and  moun ti ng  con fi gu rati ons  where  the  primary 
and  secondary devi ces  are  separated  verti cal l y.  Other con fi gu rati ons  are  under considerati on .  
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Table  5  – Mechanical  ai r gap  

d i rection  mm  axis  

i n  the  he i gh t   zzz  Z  

 

8.3.7  Primary device  mounting  

For the  primary device,  d i fferen t mounting  types  are  possible:  

•  i n -ground-mounting  (at  or below surface);  

•  on -ground-mounting ;  

•  other mounting  posi tion  are  under consideration  (see  6 .5).  

8.3.8  In -ground-mounting  

The  primary device  i s  completely embedded  i n  the  ground  and  mounted  fl ush  wi th  the  road  
su rface.  The  surface  of the  primary device  i s  l ocated  as  shown  in  F igure  6  (Z  =  0 , 0) .  

 

Key Name  

a  primary device  

b  secondary device  

1  operati ng  a i r gap  

2  mechan ica l  a i r gap  

3  coveri ng  primary device  

4  coveri ng  secondary device  

5  top  of road  su rface  

Figure  6  – In -ground-mounting  

NOTE   The  d i s tance  between  the  primary and  secondary devi ce  i s  equal  to  or g reater than  the  g round  cl earance  
of the  veh icl e  underneath  the  secondary device .  

8.3.9  On-ground-mounting  

The  primary device  i s  mounted  in  such  a  manner that i t  protrudes  above  g round  up  to  certain  
mounting  heigh t as  shown  in  F igure  7 .  The  mounting  heigh t above  road  surface  defined  by 
i nstal lation  gu ide  of the  correspond ing  vendor shal l  be  equal  to  or l ess  than  the  maximum  
value  speci fied  i n  the  technology speci fic fu ture  parts  of I EC  61 980  series.  

NOTE   Defi n i ng  a  maximum  moun ti ng  he igh t  i s  a l so  reasonable  i n  vi ew of,  for example,  nati onal  speci fi cati ons  
such  as  road  constructi on  regu l ati ons.  
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Key Name 

a  primary device  

b  secondary device  

1  operati ng  a i r gap  

2  mechan ical  a i r gap  

3  coveri ng  primary devi ce  

4  coveri ng  secondary device  

5  top  of road  su rface  

6  moun ti ng  he igh t  

Figure  7  – On-ground-mounting  

Maximum  mounting  heigh t may be  a  subject to  l ocal  regu lations  defined  regard ing  national  
speci fications  such  as  road  construction  regu lations.   

8.4 Primary and  secondary device  construction  

The  system  speci fic d imensions  and  requ i rements  on  construction  of the  primary device  wi l l  
be  defined  i n  the  technology speci fic fu ture  part of I EC  61 980  series.  

NOTE   Re levan t  requ i rement  for the  secondary device  wi l l  be  defi ned  i n  I SO1 9363  (under consi derati on ) .  

Surface  characteristics  of primary device  may be  a  subject to  l ocal  regu lations.   

9  Communication  

9.1  Command  and  control  communication  

The  command  and  control  commun ication  between  the  EV supply equ ipment and  the  EV 
exchanges  in formation  necessary to  start,  con trol  and  terminate  the  process  of WPT.  Th is  
command  and  control  commun ication  shal l  be  i n  accordance  wi th  fu ture  I EC 61 980-2  (under 
consideration ).  

9.2  H igh  level  communication  

H igh  l evel  commun ication  in formation  i s  any in formation  exceed ing  the  i n formation  covered  by 
the  command  and  con trol  communication .   

H igh  level  commun ication  i s  optional  and  i s  covered  i n  I SO/IEC  1 51 1 8.  

I t  may be  possib le  to  design  WPT systems  that do  not requ i re  h igh  l evel  communication .  
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1 0  Protection  against electric  shock 

1 0.1  General  requ irements  

For EV supply equ ipment i n tended  for fi xed  i nstal lation ,  the  requ i rements  are  speci fied  i n  
I EC  60364-7-722.   

Hazardous  l i ve  parts  shal l  not be  accessib le.   

Protection  measures  against e lectric shock under s ing le  fau l ts  cond i tions  shal l  be  
implemented .   

I t  i s  recommended  to  use  independent protection  means  (overcurren t and  fau l t  curren t)  for 
each  "connecting  poin t"  (see  I EC  60364-7-722)  to  the  veh icles  that can  be  used  
s imu l taneously i n  order to  ensure  a  better avai labi l i ty of power.  

NOTE  1  For systems  or equ ipmen t on  board  the  veh icl e ,  the  requ i rements  are  speci fi ed  i n  I SO  6469  seri es  and  
I SO  1 9363  (u nder consi derati on ) .  

NOTE  2  I n  the  fol l owing  coun tri es ,  n ati ona l  regu lati ons  requ i re  shu tters  or equ i va len t protecti on  methods  wi th  
equ ival en t safety l evel s .  For example:  i nsta l l a ti on  hei gh ts ,  b l ocking  ob jects  aga inst  touch  abi l i ty,  i n terl ocking ,  
l ocki ng  cover etc. :  FR,  SE ,  I T.  

NOTE  3  I n  the  fo l l owing  coun tri es ,  a l ternati ve  i n stal l ati on  ru l es  are  appl i cabl e :  JP .   

1 0.2  Protection  against d irect contact 

1 0 .2. 1  Degrees  of protection  against access  to  hazardous  parts  

•  I P  ratings  for enclosures  shal l  be  at  l east I PXXC 

1 0.2 .2  IP  degrees  for the  enclosures  

The  min imum  IP  degrees  for the  enclosures  of the  off-board  power components  shal l  be  for:  

•  i ndoor use:  I P21 ;  

•  ou tdoor use:  I P44.  

The  envi ronments  of use  shal l  be  i nd icated  in  the  manual .  

Compl iance  i s  checked  by test i n  accordance  wi th  I EC  60529.  

1 0.2.3  IP  degrees  for primary device  

The  IP  degrees  for the  primary device  for i n -ground  and  on-ground  mounted  devices  shal l  be  
as  fol lows:  

•  the  m in imum  IP  degrees  shal l  be:  I P  65;   

•  the  m in imum  IP  degrees  in  publ ic  road  i nstal lation :  I P  69K ( ISO  20653)  as  i nsta l led .  

For other i nsta l lations  the  I P  rati ngs  are  under consideration .  

Compliance is checked by test in  accordance with  IEC 60529.  

NOTE   I n  the  fo l l owing  coun tri es ,  the  UL  arti cu l ated  fi nger probe  i s  u sed  accord i ng  to  nati onal  regu l ati ons:  US ,  
CA.  

1 0.3  Stored  energy – d ischarge of capacitors  

One  second  after d isconnecting  the  p lug  from  the  socket-ou tlet,  the  vol tage  between  
accessible  conductive  parts  or any accessible  conductive  part and  protective  conductor shal l  
be  l ess  than  or equal  to  60  V d . c.  or the  stored  energy avai l able  shal l  be  l ess  than  0 , 2  J .  
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These  requ i rements  a l so  apply to  other user accessible  p luggable  parts  of WPT off board  
systems.  

1 0.4 Fau lt  protection  

Fau l t protection  shal l  consist of one  or more  recogn ized  provis ion(s) .  

Accord ing  to  I EC  60364-4-41 : 2005  the  fol lowing  protective  measures  are  general l y permi tted :  

•  au tomatic d isconnection  of supply (Clause  41 1 ),  

•  d ouble  or re in forced  i nsu lation  (Clause  41 2),  

•  e lectrical  separation  for the  supply of one  i tem  of curren t-using  equ ipment (Clause  41 3),  

•  extra-low-vol tage  (SELV and  PELV)  (Clause  41 4).  

Complementary requ i rements  for the  supply for (or of)  the  e lectric veh icle  located  in  specia l  
i nsta l lations  or l ocations  are  g iven  i n  I EC  60364-7-722.  

Compliance is checked by inspection.  

1 0.5 Protective  conductor d imensions  

A protective  conductor shal l  be  provided  to  establ i sh  an  equ ipoten tia l  connection  between  the  
earth ing  terminal  of the  mains  supply and  the  exposed  conductive  parts  of the  EV supply 
equ ipment.  

Th is  protective  conductor shal l  be  of su fficien t rating  to  satisfy the  requ i rements  of 
I EC  60364-5-54.  

NOTE  1  I n  the  fo l l owing  coun try,  the  s i ze  and  ra ti ng  of the  protecti ve  conductor i s  d eterm ined  by nati onal  codes  
and  regu l ati ons:  US .  

Control  s ignals  on  the  protective  conductor shal l  not en ter the  fi xed  e lectric i nsta l lation ,  
equ ipment shal l  be  selected  accord ing ly.  Such  s ignals,  and  the  re lated  devices,  shal l  not 
impair the  correct function ing  of the  devices  i nstal led  to  ensure  the  protective  measure  by the  
au tomatic d isconnection  of supply (e. g .  RCD).  The  requ i rements  of I EC  61 1 40  shal l  apply.  

NOTE  2  Th i s  requ i remen t cou l d  be  ach i eved  by u s i ng  a  gal van ic  separati on  of the  con trol  e l ectron ics .  

1 0.6  Supplementary measures  

1 0.6. 1  Additional  protection  

To avoid  electric shock i n  case  of fa i l u re  of the  basic and /or fau l t  protection  or carelessness  
by users,  add i tional  protection  shal l  be  requ i red .   

Except for ci rcu i ts  us ing  the  protective  measure  of e lectrical  separation ,  each  a. c.  connecting  
poin t shal l  be  protected  by i ts  own  RCD complying  wi th  I EC  60947-2 ,  I EC  61 009-1 ,  
I EC  61 008-1  or I EC  62423.  RCD  shal l  be  at l east of type  A and  i ts  rated  residual  operating  
cu rren t shal l  not exceed  30  mA.  

I n  case  of mu l ti -phase  supply,  i f the  characteristics  of the  l oad  regard ing  possib le  DC fau l t  

cu rren ts  >  6  mA are  not known ,  protective  measures  against DC fau l t  currents  shal l  be  taken ,  
e . g .  RCD  type  B  or RCD  type  A i n  con junction  wi th  an  equ ipment detecting  DC fau l t cu rren t to  
ensure  proper functional i ty of the  RCD  type  A.   

RCD  shal l  be  used  in  con junction  wi th  an  over-curren t protection  device.  

NOTE  1  I n  the  fol l owing  coun tri es :  RCDs  of type  AC  may be  u sed :  JP.  
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NOTE  2  I n  the  fol l owing  coun tri es ,  a  devi ce  wh i ch  measures  l eakage  cu rren t  over a  range  of frequencies  and  tri ps  
at  pre-defi ned  l evel s  of l eakage  cu rren t,  based  upon  the  frequency i s  requ i red :  US ,  CA.   

NOTE  3  I n  the  fol l owing  coun tri es ,  other systems  of personnel  protecti on  are  requ i red :  US .  

1 0.6.2  Manual /automatic reset 

Circu i t  breakers,  RCDs,  and  other devices  provid ing  personnel  protection  against e lectric 
shock shal l  not au tomatical l y reset.   

1 0.7  Telecommunication  network 

Tests  on  any te lecommunication  network or te lecommun ication  port on  the  WPT-system,  i f 
present,  shal l  comply wi th  the  requ i rements  for connection  to  te lecommun ication  networks,  
Clause  6  of I EC  60950-1 : 2005.  

1 1  Specific  requ irements  for WPT systems 

1 1 . 1  General  

Un less  otherwise  noted ,  du ring  the  fol lowing  tests,  the  WPT system  shal l  function  at i ts  
nominal  vol tage  wh i le  del i vering  maximum  ou tpu t power and  curren t.  I f the  equ ipment i s  
designed  to  be  used  over a  range  of nominal  vol tages,  the  maximum  nominal  vol tage  of th is  
range  shal l  be  used .   

After each  test,  the  orig inal  requ i rements  shal l  sti l l  be  met.  

1 1 .2  Leakage  – touch  current 

Th is  clause  appl ies  on ly to  cord  and  p lug  connected  equ ipment.  

The  touch  cu rren t shal l  be  measured  wi th in  1  h  after the  damp  heat con tinuous  test of 

I EC  60068-2-30,  test Ca,  at  40  °C  ±  2  °C  and  93  %  re lative  humid i ty for four days,  wi th  the  
e lectric veh icle  equ ipment (off board  e lectron ics)  connected  to  AC  supply network (mains)  i n  
accordance  wi th  Clause  6  of I EC  60990: 1 999.   

The  supply vol tage  shal l  be  1 , 1  times  the  nominal  rated  vol tage  for th is  measurement.  

The  touch  cu rren t between  any AC supply network pole  and  accessible  metal  parts  connected  
wi th  each  other and  wi th  a  metal  fo i l  covering  i nsu lated  external  parts  and  measured  in  
accordance  wi th  I EC  60950-1 ,  and  shal l  not exceed  the  values  i nd icated  i n  Table  6 .  

Table  6  – Touch  currents  

 C l ass  I  C lass  I I  

Between  any ( l i ve)  network poles  and  the  access i b l e  meta l  parts  
connected  wi th  each  other and  a  metal  fo i l  coveri ng  i nsu l ated  external  
parts .  

3 , 5  mA 0 , 25  mA 

Between  any ( l i ve)  network poles  and  the  i naccessi b l e  metal  (dead )  parts  
normal l y non  acti vated  ( i n  the  case  of doubl e  i nsu lati on ) .  

not  app l i cabl e  3 , 5  mA 

Between  i naccess i b l e  and  accessi b l e  dead  meta l  parts  connected  wi th  
each  other and  a  meta l  fo i l  coveri ng  i nsu l ated  external  parts  (add i ti ona l  
i nsu lati on ).  

not  app l i cabl e  0 , 5  mA 

 

The  equ ipment i s  suppl ied  from  an  i solating  transformer or i nsta l led  i n  such  a  manner that i t  i s  
i solated  from  the  earth .  
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NOTE   C i rcu i try wh i ch  i s  connected  th rough  a  fi xed  res i stance  or referenced  to  earth  has  to  be  d i sconnected  
before  th i s  test.  

1 1 .3  Insu lation  resistance 

The  insu lation  resistance  wi th  a  500  V DC vol tage  appl ied  between  a l l  i npu ts/ou tpu ts  
connected  together (power source  i ncluded)  and  the  accessible  parts  shal l  be:  

For a  cl ass  I  equ i pmen t R ≥  1  MΩ  

For a  cl ass  I I  equ i pmen t R ≥  7  MΩ  

 

The  measurement of i nsu lation  resistance  shal l  be  carried  ou t after applying  the  test vol tage  
for 1  m inu te  and  immed iately after the  damp  heat continuous  test of I EC  60068-2-30,  test Ca,  

at 40  °C  ±  2  °C  and  93  %  re lative  humid i ty for four days.  

1 1 .4 Dielectric  wi thstand  characteristic 

1 1 .4.1  Dielectric  wi thstand  vol tage   

1 1 .4.1 . 1  General  

The  d ie lectric wi thstand  vol tage  at power frequency (50  Hz or 60  Hz)  shal l  be  appl ied  for 1  
m in  as  i nd icated  in  1 1 . 4 . 1 . 2  or 1 1 . 4 . 1 . 3  as  appl icable.  

1 1 .4.1 .2  For class  I  components  and  equ ipment 

Un  +  1  200  V r.m .s.  i n  common  mode  (a l l  ci rcu i ts  i n  relation  to  the  exposed  conductive  parts)  
and  d i fferentia l  mode  (between  each  e lectrical ly i ndependent ci rcu i t  and  a l l  other exposed  
conductive  parts  or ci rcu i ts)  as  speci fied  i n  5. 3. 3 . 2. 3  of I EC  60664-1 : 2007.  

NOTE   Un  i s  the  nominal  l i ne  to  neu tral  vol tage  of the  neu tra l -earthed  suppl y system.  

1 1 .4. 1 .3  For class  I I  components  and  equ ipment 

2  ×  (Un  +1  200  V)  r.m .s.  i n  common  mode  (a l l  ci rcu i ts  i n  re lation  to  the  exposed  conductive  
parts)  and  d i fferen tia l  mode  (between  each  e lectrical l y i ndependent ci rcu i t  and  a l l  other 
exposed  conductive  parts  or ci rcu i ts)  as  speci fied  i n  5 . 3 .3 .2 . 3  of I EC  60664-1 : 2007.  

For both  class  I  and  class  I I  a . c.  supply equ ipment,  i f the  i nsu lation  between  the  mains  and  

the  extra  low vol tage  ci rcu i t  i s  double  or rein forced  insu lation ,  2  ×  (Un  +  1  200  V)  r.m .s.  shal l  
be  appl ied  to  the  i nsu lation .  

Equ ivalen t va lues  of the  DC vol tage  can  be  used  i nstead  of the  AC peak values.  

For th is  test,  a l l  the  e lectrical  equ ipment shal l  be  connected ,  except those  i tems  of apparatus  
wh ich ,  accord ing  to  the  relevant speci fications,  are  designed  for a  l ower test vol tage;  cu rren t-
consuming  apparatus  (e. g .  wind ings,  measuring  instruments,  vol tage  surge  suppression  
devices)  i n  wh ich  the  appl ication  of the  test vol tage  wou ld  cause  the  fl ow of a  curren t,  shal l  be  
d isconnected .  Such  apparatus  shal l  be  d isconnected  at one  of thei r terminals  un less  they are  
not designed  to  wi thstand  the  fu l l  test vol tage,  i n  wh ich  case  al l  terminals  may be  
d isconnected .  

For test vol tage  tolerances  and  the  selection  of test equ ipment,  see  I EC  61 1 80-1 .  

1 1 .4.2  Impu lse  d ielectric  wi thstand  (1 ,2/50  µs)  

The  d ielectric wi thstand  of the  power ci rcu i ts  at  impu lse  shal l  be  checked  as  fol lows:  

•  6  000  V:  i n  common  mode  (accord ing  to  I EC  60664-1  i nsta l lation  category);  
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•  4  000  V:  i n  d i fferentia l  mode  (accord ing  to  I EC  60664-1  i nsta l lation  category).  

1 1 .5  Overload  protection  and  short circu i t  wi thstand  

1 1 .5.1  General  

The  test shal l  be  carried  ou t i n  accordance  wi th  the  requ i rements  of I EC  61 1 80-1 .   

The  protection  measures  against overcurrent and  overvol tage  shal l  comply wi th  the  
requ i rements  of I EC  60364-4-43,  I EC  60364-4-44  and  I EC  60364-7-722  ( to  be  publ ished).  

NOTE  1  I n  the  fol l owing  coun tri es,  the  methods  of protecti on  against  overcu rren t and  overvol tage  are  i n  
accordance  wi th  nati onal  codes:  US ,  JP.  

NOTE  2  I n  the  fol l owing  coun tri es,  the  branch  ci rcu i t  overcu rren t  protecti on  i s  based  upon  1 25  %  of the  
equ i pmen t ra ti ng :  US,  CA.  

Protection  devices  against overcurren t or short ci rcu i ts  i n  the  EV supply equ ipment shal l  be  
coord inated  wi th  those  of the  a . c.  supply network.  

The  short ci rcu i t  protection  and  wi thstand  shal l  be  i n  accordance  wi th  the  requ i rements  of 
I EC  61 439-1  .  

1 1 .5.2  Earth ing  electrode  and  continu i ty test 

Compliance is checked by the test in  accordance with  IEC 61439-1 .  

NOTE   The  test  cri teri a  may vary as  speci fied  by nati onal  regu l ati ons.  

1 1 .5.3  Earth ing  path  test 

The  equ ipment earth ing  path  (protective  ci rcu i t)  shal l  comply wi th  the  test requ i rement of 
I EC  61 439-1 .  

NOTE   I n  the  fo l l owing  coun tri es ,  the  equ i pmen t earth i ng  path  compl i es  wi th  the  test requ i remen t i n  n ati onal  
s tandard :  JP.  

1 1 .5.4 Short  circu i t  wi thstand  strength  

Requ irements  for short ci rcu i t  wi thstand  strength  shal l  be  i n  accordance  wi th  I EC  61 439-1 .   

NOTE  1  I EC  61 439-1  speci fi es  the  cu rren t l evel s  above  wh ich  testi ng  i s  requ i red  and  the  testi ng  l evel s .  

NOTE  2  Requ i rements  for short  ci rcu i t  wi thstand  s treng th  may vary accord i ng  to  nati onal  regu lati ons.  

1 1 .6  Temperature  rise  and  protection  against thermal  incidents  

1 1 .6. 1  General  

The  requ i rements  i n  1 1 . 6  are  i n tended  to  prevent:   

Accessib le  parts  of the  WPT system  from  exceed ing  certain  temperatures  to  prevent skin  
burns  when  touched  accidental l y or i n ten tional l y,  see  1 1 . 6 . 2 .  

Components,  parts,  i nsu lation  and  p lastic materials  of the  WPT system  from  exceed ing  
certain  temperatures  wh ich  may degrade  the  e lectrical ,  mechan ical ,  or other properties  of the  
WPT system  during  normal  use  over the  expected  l i fe  of the  equ ipment,  see  1 1 . 6 .3 .  

Foreign  objects  i n  the  a i r space  between  primary and  secondary device  from  exceed ing  
temperatures  wh ich  cou ld  become a  touch  hazard  ,  see  1 1 . 6 .4 .  
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1 1 .6.2  Permissible  surface  temperature  of accessible  parts  of the  WPT system   

Accessible  parts  of equ ipment wi th in  arm’s  reach  shal l  not atta in  a  temperature  l i kely to  cause  
burns  to  persons,  and  shal l  comply wi th  the  appropriate  l im i ts  stated  in  I EC  Gu ide  1 1 7: 201 0.  
F igure  8  (provided  for i n formation  purpose  on ly)  shows  a  qual i tative  example  of material  
temperature  and  contact period  accord ing  to  I EC  Gu ide  1 1 7.  

NOTE  1  For WPT systems  transferri ng  power from  under the  veh i cl e ,  to  cover the  unusua l  cond i ti on  that  a  person  
i n ten ti onal l y reaches  under the  veh i cl e  (e . g .  to  p i ck up  an  ob j ect  wh i ch  fe l l  d own),  the  space  wi th i n  arm ’s  reach  
underneath  the  veh icl e  i s  considered  access ib l e .  

 

Key Name  

1  p l asti cs  

2  ceramics  

3  metal s  

4  brun  th reshol d  

Figure  8  – Qual i tative  example  of material  temperature  

For the  appl ication  of th is  standard  and  the  i n terpretation  of the  re levant fi gures  wi th in  
I EC  Gu ide  1 1 7,  a  typical  contact period  of 1  s  for the  l im i ts  of “no  burns”  (Area  1  i n  the  
relevant figures  wi th in  I EC  Gu ide  1 1 7)  shal l  be  chosen .  

Surfaces  that may become subject to  contact under unusual  cond i tions  ( i nclud ing  e . g .  for 
main tenance)  that do  not comply wi th  the  correspond ing  temperature  touch  l im i ts  shal l  be  
clearly marked  wi th  an  appropriate  warn ing  label  accord ing  to  I SO  701 0.  Furthermore,  the  
i nstructions  accompanying  the  un i t  shal l  con tain  appropriate  warn ings.  

NOTE  2  The  l im i ts  g i ven  i n  I EC  Gu i de  1 1 7  are  based  on  protecti ng  agai nst  bu rns  by com ing  i n  con tact  wi th  the  
su rface  of a  hot  obj ect.  These  val ues  are  not  based  on  fi re  hazard  consi derati ons.  
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1 1 .6.3  Temperature  l imits  for materials   

The  temperature  rise  of an  element or part  of the  WPT system  i s  the  d i fference  between  the  
temperature  of th is  e lement or part  measured  in  accordance  wi th  I EC  61 439-1 :  201 1 ,  
1 0 . 1 0 . 2 .3 .3  and  the  ambien t a i r temperature  ou tside  the  equ ipment.  

Any temperature  rise  shal l  not cause  damage  to  cu rren t-carrying  parts  or ad jacent parts  of the  
equ ipment.  I n  particu lar,  for i nsu lating  materials ,  the  orig inal  manufacturer shal l  demonstrate  
compl iance  e i ther by reference  to  the  i nsu lation  temperature  i ndex (determined  for example  
by the  methods  of I EC  6021 6)  or by compl iance  wi th  I EC  60085.  

Compl iance  i s  checked  by testi ng  the  equ ipment i n  accordance  wi th  1 0 . 1 0  of  
I EC  61 439-1 : 201 1 .  

The  test shal l  be  con tinued  un ti l  thermal  stabi l i sation  i s  reached .  

NOTE   Thermal  stabi l i sati on  i s  cons idered  to  have  occu rred  when  th ree  successi ve  read ings,  taken  at  i n terval s  of 
not  l ess  than  1 0  m in ,  i nd i cate  no  i ncrease  g reater than  2  K.  

During  the  test (conducted  at an  ambient temperature  of 35  °C),  the  temperature  l im i ts  shal l  
not exceed  the  values  shown  in  Table  7 .  I n  those  cases  where  the  rated  ambien t temperature  
of the  equ ipment during  normal  operation  i s  not 35  °C,  rated  ambien t temperature,  th is  
d i fference  shal l  be  taken  in to  account when  applying  the  l im i ts  i n  Table  7.  
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Table  7  – Values  of temperature  rise  in  normal  use   

Parts
a
 Temperature  ri se  at  

ambient  ai r 
temperature  of 35  °C  

( IEC  61 439-1 )  

Wind i ngs,  i f the  i nsu l ati on  system  ( i . e . ,  bobbins  and  any other i nsu l ati ng  materi a l s  
that  are  i n  con tact  wi th  the  wi nd i ngs)  i s :  

 

–  of cl ass  A b  65  

– of cl ass  E  b  80  

– of cl ass  B  b  85  

– of cl ass  F  b  1 05  

–  of cl ass  H  b  1 30  

– of o ther cl asses  c   –  

Term inal s  for external  conductors  and  term ina l s  of swi tches   35  

I n su l ati on  of i n ternal  and  external  wi ri ng  e :   

–  of rubber 30  

– of pol yvi nyl  ch l ori de   35  

Parts  the  deteriorati on  of wh i ch  cou l d  affect  safety e :   

–  of rubber (other than  i nsu l ati on  of wi ri ng )   40  

–  of phenol  formal dehyde   70  

–  of u rea  formal dehyde   50  

–  of impregnated  paper and  fabri c   50  

–  of impregnated  wood  50  

–  of po l yvi nyl  ch l ori de  (other than  i nsu l ati on  of wi ri ng ) ,  po l ystyrene  and  s im i l ar 
thermo-pl asti c  materi a l  

30  

–  of varn i shed  cambric 40  

Supports    

Pri n ted  ci rcu i t  boards  e :   

–  bonded  wi th  phenol -formal dehyde,  mel amine-formal dehyde,  phenol -fu rfu ra l  or 
po l yester 

70  

– bonded  wi th  epoxy 1 05  

a  I f other materia l s  are  u sed ,  they sha l l  not  be  exposed  to  temperatu res  i n  excess  of those  wh i ch  have  been  
proved  permissi b l e  for these  materi a l s .  

b  The  cl ass i fi cati on  i s  i n  accordance  wi th  I EC  60085  and  I EC  6021 6;  however,  the  va l ues  have  been  ad j usted  
to  take  i n to  accoun t  the  fact  that,  i n  these  tests ,  the  temperatu res  are  mean  and  not  hot-spot  va lues.  

c  I f other i n su l ati ng  materi a l s  than  those  covered  by I EC  60085  and  I EC  6021 6  are  used ,  the  i nsu l ati on  system  
shal l  wi thstand  the  test of 1 0 . 3 .  

d  I f any componen t  i s  part  of the  external  su rface  of the  equ i pmen t,  the  temperatu re  of that  componen t  shal l  
not  exceed  the  val ue  speci fi ed  for the  appropri ate  external  part,  as  speci fi ed  i n  1 0 . 6 . 2 .  

e  The  g rades  of rubber and  pol yvi nyl  ch l ori de  i nsu l ati on  are  those  covered  by I EC  60245  and  I EC 60227,  
respective l y.  

 

1 1 .6.4 Protection  against burns  from  heating  of foreign  objects  

The  thermal  danger posed  by foreign  objects  to  human  beings  due  to  heating  caused  by the  
operation  of a  WPT system  is  technology speci fic.  The  requ i rements  i n  th is  subclause  1 1 . 6 .4  
are  defau l t  requ i rements  that apply for static WPT.   

Depend ing  on  the  WPT technology,  a  set of da i l y l i fe  test objects  that may be  exposed  to  the  
energy of the  WPT system,  i s  defined  i n  the  technology speci fic parts  of I EC  61 980  series.  
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For the  defined  test objects  the  fol l owing  maximum  temperature  l im i ts,  based  on  
I EC  60364-4-42  and  I EC  Gu ide  1 1 7,  shal l  not be  exceeded  when  accessib le:  

•  metal  parts  wi th  bare  metal l ic  surface:  80  °C;  

•  parts  wi th  non-metal l ic  su rface:  90  °C.  

These  values  are  defau l t  va lues  and  are  based  on  thermal  capaci ty assumptions  abou t the  
heated  object,  speci fic test object types  may have  d i fferent l im i ts  defined  depend ing  on  the  
speci fic technology and  test-object defin i tion  (e. g .  objects  wi th  smal l  thermal  capaci ty,  such  
as  foi l  coated  papers).   

These  values  are  absolu te  l im i ts,  to  m i tigate  the  danger of burns  to  anyone  attempting  to  
touch  the  foreign  object.   

The  above  requ i rement may be  met by any method  that ensures  that none  of the  test objects  
can  reach  a  temperature  that exceeds  the  above  l im i ts.  Such  methods  include,  bu t are  not 
l im i ted  to,  ensuring  that the  power densi ty i s  l ow enough  to  not cause  the  test object to  
exceed  that l evel ;  or suspend ing  system  operation  un ti l  the  foreign  object has  been  removed .   

1 1 .7  Heat,  fi re  and  tracking  

Under consideration .  

1 1 .8  Protection  against mechanical  incident 

1 1 .8.1  Incidents  induced  by sharp  edge 

The  WPT system,  when  i nstal led ,  shal l  not have  any exposed  sharp  edges.  

Construction  may be  subject to  l ocal  regu lations  such  as  road  construction  regu lations.  

1 1 .8.2  Incidents  induced  by steps  from  flat ground   

Under consideration .  

Construction  may be  subject to  local  regu lations  such  as  road  construction  regu lations.  

1 1 .9  Areas  of protection  

The  fol lowing  four protection  areas  are  defined  as  fol lows  (see  for example  F igure  9):  

•  Area  1 :  Area  of operation .  The  space  formed  by the  ou tl i ne  of the  primary and  the  
secondary device.  The  area  reserved  for operation  of the  device  and  unexposed  to  the  
user under normal  operating  cond i tions;  

•  Area  2 :  Transi tion  area.  The  section  between  the  Area  1  (area  of operation)  and  the  
Area  3 ;  

•  Area  3:  Area  su rround ing  the  veh icle  .  Publ ic  area  to  the  s ide,  fron t,  rear and  top  of the  
veh icle.  Area  around  the  chassis  s i l houette  of the  veh icle;  

•  Area  4 :  Veh icle  i n terior (veh icle  cabin ).   
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Figure  9  – Example  for areas  of protection ,  for ground  mounted  systems 

1 1 .1 0  Protection  from  electro-magnetic  field  

See  Annex C.  

1 1 .1 1  Operational  safety 

Operational  safety wi l l  be  treated  i n  fu ture  I EC  61 980-2  and  i n  the  technology speci fic fu ture  
part of I EC  61 980  series.  

1 1 . 1 2  Emergency service  d isconnect (optional )  

I f requ i red  by national  ru les  an  emergency d isconnection  device  shal l  be  i nstal led  to  i solate  
the  a . c.  supply network (mains)  from  the  a. c.  EV supply equ ipment i n  case  of ri sk of e lectric 
shock,  fi re  or explosion .  The  d isconnection  device  shal l  be  provided  wi th  a  means  to  prevent 
acciden tal  operation .  

Such  a  device,  i f requ i red ,  may be  p laced  i n  a  l ocation  defined  by the  securi ty service.  

I n  some coun tries  an  emergency d isconnecting  means  shal l  be  provided  in  an  accessib le  
location  for some  equ ipment rated  more  than  60  A or more  than  1 50  V to  ground  accord ing  to  
national  ru les:  US,  CA.  

1 2  Power cable  assembly requ irements  

Cable  assembly requ i rements  wi l l  be  treated  i n  the  technology speci fic fu ture  part of 
I EC  61 980  series.  

The  use  of extension  cords  i s  not a l l owed  for portable  WPT systems.   

IEC 
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1 3  Constructional  requ irements  

1 3.1  General  

The  EV supply equ ipment exclud ing  the  primary device  shal l  comply wi th  the  re levant part 
I EC  61 439-1  i f they are  not i nstal led  i n  the  same  compartment.  

1 3.2  Breaking  capacity of switch ing  devices  

1 3.2 .1  General  

Swi tch ing  devices  shal l  have  the  characteristics  described  in  the  fol lowing  1 3. 2 .2  to  1 3 .2 .5.  

1 3.2 .2  Switch  and  switch-d isconnector 

Swi tches  and  swi tch -d isconnectors  shal l  comply wi th  I EC  60947-3  and :  

•  for a . c.  appl ication  shal l  have  a  rated  curren t,  at a  u ti l i zation  category of at l east AC-22A,  
not l ess  than  the  rated  cu rrent;  

•  for d . c.  appl ication  shal l  have  a  rated  curren t,  at  a  u ti l i zation  category of at  l east DC-21 A,  
not l ess  than  the  rated  cu rrent.  

Compliance is checked by inspection,  by measurement and by tests.  

1 3.2 .3  Contactor 

Contactors  shal l  comply wi th  I EC  60947-4-1  and :  

•  for a . c.  appl ication  shal l  have  a  rated  curren t,  at a  u ti l i zation  category of at l east AC-2,  not 
l ess  than  the  rated  curren t;  

•  for d . c.  appl ication  shal l  have  a  rated  curren t,  at a  u ti l i zation  category of at l east DC-3,  not 
l ess  than  the  rated  curren t.  

Compliance is checked by inspection,  by measurement and by tests.  

1 3.2.4 Ci rcu i t-breaker 

Circu i t-breaker shal l  comply wi th  I EC  60898-1 .  

Compliance is checked by inspection,  by measurement and by tests.  The characteristic shall 
be  at most C.  

The  characteristic curve  may be  defined  by regu lations.  

1 3.2 .5  Relays  

Relays  used  to  swi tch  the  main  curren t path ,  i f any,  shal l  comply wi th  I EC  61 81 0-1  and :  

•  for AC appl ication  shal l  have  a  rated  curren t not l ess  than  the  declared  rated  curren t by 
the  manufacturer;  

•  for DC appl ication  shal l  have  a  rated  curren t not l ess  than  the  declared  rated  curren t by 
the  manufacturer.  

1 3.3  Clearance  and  creepage d istances  

Equ ipment i n tended  for i ndoor use  on ly shal l  be  designed  to  operate  i n  an  envi ronment wi th  a  
m in imum  pol l u tion  degree  2  and  overvol tage  category I I .  
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Equ ipment i n tended  for ou tdoor use  shal l  be  designed  to  operate  in  an  envi ronment wi th  a  
m in imum  pol l u tion  degree  3  and  overvol tage  category I I I .  

Lower overvol tage  category can  apply to  the  components  i f appropriate  overvol tage  reduction  
speci fied  i n  I EC  60664-1  i s  provided .  

The  m icro  envi ronment may be  reduced  to  pol lu tion  degree  2  i f the  degree  of protection  of the  
enclosure  i s  at l east I P5X and  care  i s  taken  to  avoid  condensation .  

The  equ ipment shal l  be  evaluated  when  mounted  i n  i ts  enclosure,  as  i n tended  by the  
manufacturer.  

The  clearance  and  creepage  d istances  shal l  be  i n  accordance  wi th  the  requ i rements  speci fied  
i n  I EC  60664-1 .  

NOTE   The  macro  envi ronmen t  for i ndoor u se  on l y i s  assumed  to  be  a  po l l u ti on  degree  of a t  l east 2  for m i l d  
cond i ti ons.  

Micro  envi ronment for d ig i ta l  boards  may requ i re  speci fic protection .   

1 3.4 Protection  measures  

Under consideration .  

1 4 Strength  of materials  and  parts  

1 4.1  General  

WPT off board  supply equ ipment shal l  be  constructed  of materia ls  capable  of wi thstand ing  the  
mechan ical ,  e lectrical ,  thermal  and  envi ronmental  stresses  that are  l i kely to  be  encountered  in  
speci fied  service  cond i tions.   

After each  of the  fol l owing  tests,  the  WPT system  shal l  function  at  i ts  nominal  vol tage  wi th  
maximum  outpu t power.  

Compl iance  i s  checked  by veri fication  after the  test that:  

a)  the  IP  degree  i s  not affected ;   

b)  the  operation  of doors  and  l ocking  poin ts  i s  not impai red ;   

c)  the  e lectrical  cl earances  have  remained  satisfactory for the  duration  of the  test,  and ;   

d )  for WPT equ ipment having  a  metal l i c  enclosure,  that no  con tact between  l i ve  parts  and  the  
enclosure  has  occurred ,  caused  by permanent or temporary d istortion ;  

e)  no  degradation  of performance  i s  permi tted .  

For WPT equ ipment having  an  enclosure  of i nsu lating  materia l ,  i f the  cond i tions  above  are  
satisfied ,  then  damage  such  as  smal l  dents,  smal l  degrees  of surface  cracking  or fl aking  are  
d isregarded ,  provided  that there  are  no  associated  cracks  detrimental  to  the  serviceabi l i ty of 
the  WPT equ ipment.  

1 4.2  Stabi l i ty/Mechanical  impact 

1 4.2 .1  Locations  with  restricted  access  

The  m in imum  degree  of protection  against mechan ical  impact provided  by the  enclosure  shal l  
be  IK07  accord ing  to  I EC  62262.  

Compliance is checked by inspection,  by measurement and by tests.  
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1 4.2.2  Locations  with  non-restricted  access  

The  mechan ical  properties  of an  enclosure  i n tended  to  be  i n  non-restricted  access  areas  shal l  
comply wi th  I EC  61 439-5: 201 4,  1 0. 2 . 1 01 .  

For wal l  mounted  equ ipment,  the  m in imum  degree  of protection  against mechan ical  impact 
shal l  be  I K08.  

For g round  mounted  equ ipment,  the  m in imum  degree  of protection  against mechan ical  impact 
shal l  be  I K1 0  

Compliance is checked by inspection,  by measurement and by test according to 
IEC 61439-5:2014,  10. 2. 101 .  

1 4.2.3  Veh icle  drive-over 

The  primary device  and  i ts  wi ring  of I n -ground  mounted  or on-ground  mounted  shal l  wi thstand  
the  d rive-over of the  veh icle  under the  cond i tions  of i ts  i nsta l lation .  

I n  general  d rive-over l oad  pressure  i s  equ ivalen t to  that of one  ti re.  Detai l  requ i rements  wi l l  be  
shown  i n  the  technology speci fic fu ture  part of I EC  61 980  series.  

Construction  may be  subject to  local  regu lations  such  as  road  construction  regu lations.  

The  d rive  over l oad  capabi l i ty has  to  be  stated  by the  manufacturer i n  the  operation  manual .  

1 4.2.4 Lateral  force  by thrust power 

Under consideration .  

1 4.3  Mechanical  load  

1 4.3.1  General  

The  fol lowing  subclauses  apply to  equ ipment p laced  in  s i tuations  of general  pedestrian  traffic,  
work p laces  and  cu rb-side  instal lations.   

Speci fic requ i rements  for domestic equ ipment are  under consideration .   

Equ ipment,  when  instal led ,  i n  l ocations,  may be  protected  by barriers  provid ing  equ ivalen t 
mechan ical  protection  that are  not part  of the  equ ipment.  

The  wal l  or ground  WPT equ ipment shal l  be  fi xed  as  i n tended  by the  manufacturer's  
i nsta l lation  i nstructions.  A force  of 500  N  shal l  be  appl ied  for 5  m in  i n  the  horizon tal  d i rection  
to  the  top  of the  WPT equ ipment i n  each  of the  four d i rections  or i n  the  worst possible  
horizon tal  d i rection .  There  shal l  be  nei ther deterioration  of WPT equ ipment nor deformation  at 
i ts  summi t g reater than :   

•  50  mm  during  the  load  appl ication ;  

•  1 0  mm  after the  l oad  appl ication .  

1 4.3.2  Static  load  

Ground  mounted  equ ipment shal l  comply wi th  I EC  61 439-5: 201 4,  1 0 . 2 . 1 01 .  

Compliance is checked by inspection,  by measurement and by tests IEC 61439-5:2014,  
10. 2. 101 .  
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Th is  test i s  not requ i red  for wal l -mounted  equ ipment.  

1 4.3.3  Shock load  

Ground  mounted  equ ipment shal l  comply wi th  I EC  61 439-5: 201 4,  1 0 . 2 . 1 01 .  

Compliance is checked by inspection,  by measurement and by tests IEC 61439-5:2014,  
10. 2. 101 .  

Th is  test i s  not requ i red  for wal l -mounted  equ ipment.  

1 4.3.4 Torsional  stress  

Ground  mounted  equ ipment shal l  comply wi th  I EC  61 439-5: 201 4,  1 0 . 2 . 1 01 .  

Compliance is checked by inspection,  by measurement and by tests IEC 61439-5:2014,  
10. 2. 101 .  

Th is  test i s  not requ i red  for wal l -mounted  equ ipment.  

1 4.3.5  Strength  of doors   

Ground  mounted  equ ipment shal l  comply wi th  I EC  61 439-5: 201 4,  1 0 . 2 . 1 01 .  

Compliance is checked by inspection,  by measurement and by tests IEC 61439-5:2014,  
10. 2. 101 .  

1 4.3.6  Mechan ical  shock impacts  induced  by sharp edged  objects  

Ground  mounted  equ ipment i n tended  for ou tdoor i nstal lation  shal l  comply wi th  
I EC  61 439-5: 201 4,  1 0 . 2 . 1 01 .5.  

Compliance is checked by inspection,  by measurement and by tests IEC 61439-5:2014,  
10. 2. 101 .  

1 4.4 Strength  of materials  and  parts  

1 4.4.1  Protection  against corrosion  

Protection  against corrosion  shal l  be  ensured  by the  use  of su i table  materia ls  or by protective  
coatings  to  the  exposed  su rface,  taking  account of the  normal  service  cond i tions.   

The  test specimens  shal l  be  new and  in  a  clean  cond i tion  i n  accordance  wi th  the  test 
procedure  of I EC  61 439-1 ,  1 0 . 2 . 2 . 1  and  shal l  be  subjected  to:  

•  severi ty test A for equ ipment classi fied  for i ndoor use  as  detai led  i n  I EC  61 439-1 : 201 1 ,  
1 0 . 2 .2 . 2 .  or;  

•  severi ty test B  for equ ipment classi fied  for i ndoor use  as  detai led  i n  I EC  61 439-1 : 201 1 ,  
1 0 . 2 .2 . 3.  

Compliance is checked by the test of IEC 61439-1 :2011 ,  10. 2. 2. 1 ,  10. 2. 2. 4 and either 10. 2. 2. 2 
(indoor)  or 10. 2. 2. 3 (outdoor) .  

1 4.4.2  Test cri teria  

After the  test of 1 4 .4 . 1 ,  the  enclosure  or samples  shal l  be  washed  i n  runn ing  tap  water for 5  
m in ,  ri nsed  in  d i sti l l ed  or demineral i sed  water then  shaken  or subjected  to  a i r b last to  remove  
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water d roplets.  The  specimen  under test shal l  then  be  stored  under normal  service  cond i tions  
for 2  h .  

Compliance is checked by visual inspection to determine that:  

– there is no evidence of iron oxide,  cracking or other deterioration more than that allowed 
by ISO 4628-3 for a  degree of rusting Ri1 .  However surface deterioration of the protective 
coating is allowed.  In  case of doubt associated with  paints and varnishes,  reference shall 
be  made to ISO 4628-3 to verify that the samples conform to the specimen Ri1 ;  

– the mechanical integrity is not impaired; 

– seals are not damaged,  

– doors,  hinges,  locks,  and fastenings work without abnormal effort.  

1 4.5  Environmental  condi tions  

The  WPT system  shal l  be  designed  to  resist the  effect of normal  au tomotive  solven ts  and  
fl u ids,  vibration  and  shock,  materia l  fl ammabi l i ty standards  and  other cond i tions  appropriate  
to  the  appl ication .  

1 4.6  Properties  of insu lating  materials  

1 4.6.1  Verification  of thermal  stabi l i ty of enclosures  

The  thermal  stabi l i ty of enclosures  manufactured  from  insu lating  materia l  shal l  comply wi th  
the  d ry heat test speci fied  i n  I EC  61 439-1 .  

Compliance is checked by inspection and by tests of IEC 61439-1 :2011 ,  10. 2. 3. 1 .  

1 4.6.2  Resistance  to  fi re  (Glow wire)  

Resistance  to  fi re  shal l  comply wi th  I EC  60695-2-1 1 .  

1 4.6.3  Bal l  pressure  test 

For parts  of i nsu lating  materia l  wh ich  are  subjected  to  bal l  pressure  test,  i t  shal l  be  performed  
accord ing  to  I EC  60695-1 0-2 .  

The  test i s  made  i n  a  heated  cabinet at  a  temperature  of:  

– 1 25  ±  5  °C  for parts  supporting  l i ve  parts;  

– 80  ±  5  °C  for other parts .  

For materials  wh ich  show deformation ,  the  d iameter shal l  not exceed  2  mm.  The  test i s  not 
made  on  parts  of ceramic material .  

1 4.6.4 Resistance  to  tracking   

I nsu lati ng  parts  supporting  l i ve  parts  shal l  be  of materia l  resistan t to  tracking .  

For materia ls  other than  ceramic,  compl iance  i s  checked  by the  test accord ing  to  I EC  601 1 2  
wi th  the  fol lowing  parameters:  

– PTI  test;  

– solu tion  a;  

– appl ied  vol tage  1 75  V.   

No  flashover or breakdown  between  e lectrodes  shal l  occur before  a  total  of 50  d rops  have  
fal len .  
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1 4.6.5  Resistance  to  u l tra-violet rad iation  

Th is  test appl ies  on ly to  enclosures  and  external  parts  of equ ipment i n tended  to  be  instal led  
ou tdoor and  wh ich  are  constructed  of syn thetic materials  or metals  that are  en ti rely coated  
wi th  syn thetic material .  

Representative  samples  of such  parts  shal l  be  subjected  to  tests  i n  accordance  wi th  
I EC  61 439-1 : 201 1 ,  1 0 . 2 .4 .  

NOTE   I n  the  fo l l owing  coun tri es ,  th i s  requ i remen t  i s  opti onal :  SE.  

1 4.7  Static  strength  and  stabi l i ty 

Lateral  force  by thrust power.  

1 4.8  Vibration  

Permanently mounted  supply equ ipment shal l  not be  subjected  to  th is  test.  

Portable  WPT system  equ ipment shown  i n  F igure  2 ,  shal l  wi thstand  vibration  stress.  Detai l  
requ i rements  wi l l  be  shown  in  the  technology speci fic fu ture  part of I EC  61 980  series.   

1 5 Service  and  test condi tions  

1 5.1  General  

During  the  fol lowing  tests,  the  WPT supply equ ipment shal l  function  at i ts  nominal  vol tage  
wi th  maximum  ou tpu t power and  curren t.  No  degradation  of safety shal l  be  permi tted .  I f there  
are  cond i tions  under wh ich  noticeable  performance  degradation  may occur,  these  shal l  be  
speci fied  by the  manufacturer.  

WPT supply equ ipment i s  i n tended  for use  under the  normal  service  cond i tions,  and  shal l  be  
i n  accordance  wi th  the  requ i rements  stated  i n   1 5. 2 . 1  to   1 5. 2 .4  and   1 5. 2 .6,  except where  other 
special  cond i tions  are  i den ti fi ed  as  part of an  agreement between  the  user and  the  
manufacturer.  See   1 5. 2 .  

NOTE  1  I f componen ts ,  for example  re l ays,  e l ectron i c equ i pmen t,  are  used  wh ich  are  not  d esi gned  for these  
cond i ti ons,  appropri a te  s teps  are  taken  to  ensu re  proper operati on .  

NOTE  2  The  performance  check requ i red  by speci fi c  i nsta l l ati on  envi ronmen t i s  performed  accord i ng  to  the  
ag reement between  the  user and  the  manu factu rer.  

1 5.2  Environmental  test 

1 5.2 .1  Ambient ai r temperature  

The  equ ipment shal l  be  tested  at  the  speci fied  ambien t temperature,  the  maximum  
temperature  and  m in imum  temperatures  at  the  transfer power classes  guaranteed  by the  
manufacturer under those  cond i tions.  

The  equ ipment shal l  go  through  a  functional  test i n  a l l  re levant modes  at l owest temperature  
accord ing  to  I EC  60068-2-1  ( test Ab)  and  at the  h ighest temperature  accord ing  to  
I EC  60068-2-2  ( test Bb).  

The  equ ipment shal l  go  through  a  start and  stop  cycle  at each  temperature.  

National  codes  and  regu lations  may requ i re  d i fferen t operating  temperature  ranges.   

Ambient a i r temperature  for i ndoor i nsta l lations:  
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– The  ambien t a i r temperature  does  not exceed  +40  °C  and  i ts  average  over a  period  of 24  h  

does  not exceed  +35  °C.  

– The  l ower l im i t  of the  ambient a i r temperature  i s  –5  °C.  

NOTE  1  I n  the  fo l l owing  coun tri es ,  the  col d  test  for equ i pmen t  cl assi fi ed  for i ndoor u se  u ses  the  val ues  speci fi ed  
for ou tdoor use:  US ,  CA.  

Ambien t a i r temperature  for ou tdoor i nstal lations  are  as  fol lows:  

– The  ambien t a i r temperature  does  not exceed  +40  °C  and  i ts  average  over a  period  of 24  h  

does  not exceed  +35  °C.  

– The  lower l im i t  of the  ambien t a i r temperature  i s  –25  °C.  

NOTE  2  I n  the  fol l owing  coun tri es ,  the  l owest  ou tdoor temperatu re  i s  –35  °C:  SE   

1 5.2.2  Ambient humid i ty 

The  WPT systems  shal l  be  designed  to  operate  wi th in  a  re lati ve  humid i ty rate  between  5  %  
and  95  %.  One  of the  two  tests  below shal l  be  conducted :  

a)  Humid i ty cond i tions  for i ndoor i nsta l lations:  

The  relati ve  humid i ty of the  a i r does  not exceed  50  %  at a  maximum  temperature  of 

+40  °C.  H igher re lati ve  humid i ty may be  permi tted  at  l ower temperatures,  for example  

90  %  at +20  °C.  Moderate  condensation  shou ld  be  borne  i n  m ind  wh ich  may occasional l y 
occur due  to  variations  in  temperature.  

Compliance shall be determined by test under the following conditions:  

– 6 cycles of 24 h  each to damp heat cycling test according to IEC 60068-2-30 (Test Db)  

at (40 ±  3)  °C and relative humidity of 95 %,  and 

– 2 cycles of 24 h  each to salt mist test according to IEC 60068-2-11 ;  (Test Ka: Salt 

mist) ,  at a  temperature of (35 ±  2)  °C.   

b)  Humid i ty cond i tions  for ou tdoor i nstal lations:  

The  relati ve  humid i ty may temporari l y be  as  h igh  as  1 00  %  at a  maximum  temperature  of 

+25  °C.  

Compliance shall be  determined by test under the following conditions: 

The test comprises two identical 12 day periods.  

Each 12 day period comprises: 

– 5 cycles of 24 h  each to damp heat cycling test according to IEC 60068-2-30 (Test Db)  

at (40 ±  3)  °C and relative humidity of 95 %,  and 

– 7 cycles of 24 h  each to salt mist test according to IEC 60068-2-11 ;  (Test Ka: Salt 

mist) ,  at a  temperature of (35 ±  2)  °C.   

1 5.2.3  Ambient ai r pressure  

The  WPT system  shal l  be  designed  to  operate  at an  atmospheric pressure  between  860  hPa  
and  1  060  hPa.  

1 5.2.4 Al ti tude 

Th is  standard  appl ies  to  equ ipment designed  to  be  instal led  at  an  a l ti tude  of up  to  2  000  m .  

Clearances  and  creepage  d istances  for a l ti tudes  of more  than  2  000  m  shal l  be  i n  accordance  
wi th  the  requ i rements  speci fied  i n  I EC  60664-1 .  

For equ ipment to  be  used  at h igher al ti tudes,  i t  i s  necessary to  take  in to  account the  reduction  
of the  d ie lectric strength ,  the  swi tch ing  capabi l i ty of the  devices  and  of the  cool ing  effect of 
the  a i r.  
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1 5.2.5  Pol lution  degree 

The  pol l u tion  degree  i n  1 3 .3  refers  to  the  envi ronmental  cond i tions  for wh ich  the  equ ipment i s  
i n tended ,  see:  I P  rati ngs  i n  1 0 . 2 .2 .  

1 5.2.6  Dry heat 

The  d ry heat test shal l  be  i n  accordance  wi th  the  requ i rements  of I EC  61 439-1 .  

Compliance is checked by inspection and by tests of 10.2. 3. 1  of IEC 61439-1 :2011 .  

The  d ry heat test may be  combined  wi th  the  test for the  veri fication  of thermal  stabi l i ty of 
enclosures,  see   1 4 . 7 .  

NOTE   I n  the  fo l l owing  coun tri es ,  th i s  requ i remen t i s  opti onal :  SE.  

1 5.2.7  Cold  test 

The  cold  test shal l  be  i n  accordance  wi th  I EC  60068-2-1 ,  test Ab:  

– at  –25  °C  ±  3  °C  for 1 6  h ,  for equ ipment classi fied  for ou tdoor use;  

– at  –5  °C  ±  3  °C  for 1 6  h ,  for equ ipment classi fied  for i ndoor use.  

1 5.3  Special  service  condi tions  

Where  any special  service  cond i tions  exist,  the  appl icable  particu lar requ i rements  shal l  be  
compl ied  wi th  or special  agreements  shal l  be  made  between  the  equ ipment manufacturer and  
the  user.  The  user shal l  i n form  the  equ ipment manufacturer i f such  exceptional  service  
cond i tions  exist.  

Special  service  cond i tions  include,  for example:  

a)  va lues  of temperature,  re lative  humid i ty and /or a l ti tude  d i ffering  from  those  speci fied  in  
1 5.2 . 1 ;  

b)  appl ications  where  variations  i n  temperature  and /or ai r pressure  take  p lace  at  such  a  
speed  that exceptional  condensation  i s  l i able  to  occur i ns ide  the  equ ipment;  

c)  heavy pol lu tion  of the  ai r by dust,  smoke,  corrosive  or rad ioactive  particles,  vapours  or 
sa l t;  

d )  exposure  to  strong  electric or magnetic fie l ds;  

e)  exposure  to  extreme  cl imatic cond i tions;  

f)  attack by fungus  or smal l  creatures;  

g )  i nsta l lation  i n  l ocations  where  fi re  or explosion  hazards  exist;  

h )  exposure  to  heavy vibration ,  shocks,  se ismic occurrences;  

i )  i nsta l lation  i n  such  a  manner that the  curren t-carrying  capaci ty or breaking  capaci ty i s  
affected ,  for example  equ ipment bu i l t  i n to  mach ines  or recessed  i n to  wal l s ;  

j )  exposure  to  conducted  and  rad iated  d isturbances  other than  e lectromagnetic,  and  
e lectromagnetic d isturbances  in  envi ronments  other than  those  described  i n  th is  standard  
or I EC  61 851 -21 -1  and  I EC  61 851 -21 -2;  

k)  exceptional  overvol tage  cond i tions  or vol tage  fl uctuations;  

l )  excessive  harmon ics  i n  the  supply vol tage  or l oad  current.  

1 5.4 Condi tions  during  transport,  storage  and  instal lation  

A special  agreement shal l  be  made  between  the  equ ipment manufacturer and  the  user i f the  
cond i tions  du ring  transport,  storage  and  i nstal lation ,  for example  temperature  and  humid i ty 
cond i tions,  d i ffer from  those  defined  i n  1 5. 1 .  
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1 5.5  Outdoor exposure 

1 5.5.1  Cold  test  for extreme cold  cl imates  

When  the  equ ipment i s  used  i n  envi ronments  colder than  those  speci fied  in  1 5. 2 . 6,  the  cold  
test for extreme  cold  cl imates,  i f needed ,  shal l  be  carried  ou t i n  accordance  wi th  I EC  60068-2-
1 ,  test Ab,  at  the  rated  l owest temperature  defined  by the  equ ipment manufacturer for 1 6  h ,  
for equ ipment classi fied  for i ndoor or ou tdoor use.  

1 5.5.2  Heat test  under solar rad iation  

The  test shal l  be  carried  ou t i n  accordance  wi th  I EC  60068-2-5,  test Sa,  procedure  B.  

The  heat test under solar rad iation  can  be  tested  wi th  h igher a i r temperature.  

1 5.6  Damp and  sal t  m ist test for marine  and  coastal  environments   

Damp and  sal t  m ist  test are  tested  accord ing  to  protection  against corrosion  tests,  1 4 . 4 . 1 .  

Hot damp  test for tropical  cl imates.  

Method  and  values  are  under consideration .  

1 5.7  Condensation  with in  the  assembly 

Enclosed  equ ipment and  assembl ies,  for ou tdoor and  i ndoor i nsta l lation ,  i n tended  for use  in  
l ocations  wi th  h i gh  humid i ty and  temperatures  varying  wi th in  wide  l im i ts,  shal l  be  provided  
wi th  su i table  arrangements  to  prevent harmfu l  condensations  wi th in  the  equ ipment.  Means  
such  as  ven ti l ation  and /or i n ternal  heating ,  d rain  holes,  etc.  may be  used .  

The  speci fied  degree  of protection  i n  1 0 . 2 .3  shal l  at  the  same time  be  main tained .  

1 5.8  Vibration  and  shock 

Under consideration .  

1 5.9  Safety speci fications  

Under consideration .  

1 6  Electromagnetic Compatibi l i ty (EMC)  

1 6.1  Immunity requ irements  

A functional  description  and  a  defin i tion  of performance cri teria  during ,  or as  a  consequence  
of,  the  EMC testing  shal l  be  provided  by the  manufacturer and  noted  i n  the  test report based  
on  the  fol lowing  cri teria  (see  Tables  8  and  9) .  

Performance  cri teria  are  described  in  I EC  61 000-6-1  and  I EC  61 000-6-2.  
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Table  8  – WPT equ ipment immunity requ irement –  
Environment other than  residential   

Port Test 
appl icabi l i ty 

Phenomenon  Basic  standard  Test value  Performance  
cri teri a  

WPT system  Standby and  
Acti ve  mode  

E l ectrostati c  
D i scharge  (ESD)  

I EC  61 000-4-2  8  kV/4kV 
Ai r/Con tact e)  

B  

S tandby and  
Acti ve  mode  

Rad iated  RF  
F i e l ds  (80  
MHz-1  000  MHz)  

I EC  61 000-4-3  1 0  V/m d )  A  

S tandby and  
Acti ve  mode  

Rad iated  RF  
F i e l ds  (1 , 4  
GHz-2  GHz)  

I EC  61 000-4-3  3  V/m  d )  A  

S tandby and  
Acti ve  mode  

Rad iated  RF  
F i e l ds  (2  
GHz-2 , 7  GHz)  

I EC  61 000-4-3  3  V/m  d )  A  

Magneti c  F i e lds  I EC  61 000-4-8  1 00  A/m  c)
 

A 

AC  Power i npu t 
port  (and  I /O  
s i gna l /con trol  
connected  
d i rectl y to  mai ns  
supply)  

S tandby and  
Acti ve  mode  

E l ectri ca l  Fast  
Transi en ts/Bursts  

I EC  61 000-4-4  2  kV (5/50  ns ,  
1 00  kHz)  

B  

Acti ve  mode   Vol tage  Su rges  I EC  61 000-4-5  2  kV a) ,  4  Kv  b)  f)  B  

S tandby and  
Acti ve  mode  

Conducted  RF  
F ie l ds  (0 , 1 5  
MHz-80  MHz)  

I EC  61 000-4-6  1 0  V (r.m . s . )  A 

S tandby and  
Acti ve  mode  

Vol tage  d i ps  and  
i n terrupti ons  

I EC  61 000-4-1 1  30  %  reducti on  
for 25  cycl es  

C  

(<1 6  A)  60  %  reducti on  
for 1 0  cycl es  

C  

I EC  61 000-4-34  >95  %  reducti on  
for 1  cycl e  

B  

(>1 6  A)  1 00  %  reducti on  
for 250  cycl es  

C  

a)  L i ne  to  l i ne .  

b)  L i ne  to  earth  (g round ) .  

c)  App l i cabl e  on l y  to  apparatus  con tai n i ng  devices  suscepti b l e  to  magneti c  fi e l ds .  

d )  The  test  l eve l  speci fi ed  i s  the  r.m . s .  va l ue  of the  unmodu l ated  carri er.  

e)  For ESD  tests  l ower test  l evel s  are  not n eeded  to  be  tested .  

f)  For su rge  tests  l ower test  l evel s  are  not  needed  to  be  tested .  
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Table  9  – WPT equ ipment immunity requ irement – residential  environment 

Port Test  appl icabi l i ty Phenomenon  Basic  standard  Test value  Performance  
cri teri a  

WPT system  Standby and  
Acti ve  mode  

E l ectrostati c  
D i scharge  (ESD)  

I EC  61 000-4-2  8  kV/4  kV 
Ai r/Con tact e)  

B  

S tandby and  
Acti ve  mode  

Rad iated  RF  
F i e l ds  (80  
MHz-1  000  MHz)  

I EC  61 000-4-3  3  V/m d )  A  

S tandby and  
Acti ve  mode  

Rad iated  RF  
F ie l ds  (1 , 4  
GHz-2  GHz)  

I EC  61 000-4-3  3  V/m  d )  A  

S tandby and  
Acti ve  mode  

Rad iated  RF  
F i e l ds  (2  
GHz-2 , 7  GHz)  

I EC  61 000-4-3  3  V/m  d )  A  

Magneti c  F i e l ds  I EC  61 000-4-8  30  A/m  c)  A  

AC  Power i npu t 
port  (and  I /O  
s i gnal /con trol  
connected  d i rectl y 
to  mai ns  supply)  

S tandby and  
Acti ve  mode  

E l ectri ca l  Fast  
Transi en ts/Bursts  

I EC  61 000-4-4  1  kV (5/50  ns ,  
1 00  kHz)  

B  

Acti ve  mode  Vol tage  Su rges  I EC  61 000-4-5  2  kVa) ,  1  kVb)  f)  B  

S tandby and  
Acti ve  mode  

Conducted  RF  
F i e l ds  (0 , 1 5  
MHz-80  MHz)  

I EC  61 000-4-6  3V (r.m . s. )  A 

S tandby and  
Acti ve  mode  

Vol tage  d i ps  and  
i n terrupti ons  

I EC  61 000-4-1 1  30  %  reducti on  for 
25  cycles  

C  

(<1 6  A)  60  %  reducti on  for 
1 0  cycles  

C  

I EC  61 000-4-34  >95  %  reducti on  
for 1  cycl e  

B  

(>1 6  A)  1 00  %  reducti on  
for 250  cycl es  

C  

a)  L i ne  to  l i ne .  

b)  L i ne  to  earth  (g round ) .  

c)  Appl i cabl e  on l y  to  apparatus  con tai n i ng  devices  suscepti b l e  to  magneti c fi e l ds .  

d )  The  test  l eve l  speci fi ed  i s  the  r.m . s  va l ue  of the  unmodu lated  carri er.  

e)  For ESD  tests  l ower test  l evel s  are  not needed  to  be  tested .  

f)  For su rge  tests  l ower test  l evel s  are  not  needed  to  be  tested .  

 

1 6.2  Disturbance  requ irement 

1 6.2. 1  Load  and  operating  condi tions   

1 6.2 .1 . 1  Load  condi tions  

The  fol l owing  cond i tions  have  been  defined  for the  purposes  of testing .  I t  i s  noted  that th is  i s  
not a lways  representative  of real  use  s ince  the  power wi l l  be  reduced  as  the  batteries  become 
more  charged .  

The  test l oad  shal l  enable  the  WPT system  to  operate  between  20  %  and  80  %  of the  rated  
power.  Al l  other ports  shal l  be  connected  to  representative  l oads.  

The  manufacturer shal l  define  the  cond i tions  during  testi ng  i n  a  test p lan  accord ing  to  the  
requ i rements  of I EC  61 000-3-2  or I EC  61 000-3-1 2  for harmon ic emission  tests  and  
I EC  61 000-3-3  or I EC  61 000-3-1 1  for fl i cker test.  

Copyright International  Electrotechnical  Commission  



I EC  61 980-1 : 201 5  © I EC 201 5  – 47  –  

1 6.2.1 .2  Operating  condi tions  

Tests  need  on ly be  performed  i n  the  modes  defined  i n  th is  standard .  The  tests  shal l  be  made  
wi th  load  cond i tions  defined  i n  1 6 . 2 . 1 . 1 .  

The  configuration  and  mode  of operation  shal l  be  speci fied  i n  the  test p lan  and  the  actual  
cond i tions,  during  the  tests,  shal l  be  precisely noted  i n  the  test report.  

The  fol lowing  modes  of operation  shal l  be  assessed :   

– standby mode;  

– acti ve  mode  for emission  pre-test between  20  %  and  80  %,  for fi nal  measurement at  the  
power that has  been  i den ti fied  to  produce  worst-case  emission  du ring  pre-test;  

– acti ve  mode for immun i ty testing  at m in imum  50  %  of the  rated  power.   

I f the  WPT system  has  a  l arge  number of s im i l ar ports  or ports  wi th  many s im i lar connections,  
then  a  su fficien t number shal l  be  selected  to  s imu late  actual  operating  cond i tions  and  to  
ensure  that a l l  the  d i fferent types  of termination  are  covered  (e. g .  20  %  of the  ports  or at l east 
four ports).  

The  tests  shal l  be  carried  ou t wi th in  the  speci fied  operating  range  for the  charg ing  equ ipment 
and  at i ts  rated  supply vol tage,  un less  otherwise  i nd icated  i n  the  re levant basic standard .  

The  EMC measurements  can  be  done  wi thou t the  EV.  The  secondary device  of the  WPT shal l  
be  arranged  during  the  test accord ing  to  the  (WPT)  manufacturer’s  speci fication .  

1 6.2.2  Disturbance  l imits  

1 6.2.2. 1  General  

The  d isturbance  tests  and  l im i ts  for apparatus  covered  by th is  standard  are  g iven  on  a  port by 
port basis.  

Measurements  shal l  be  performed  i n  wel l -defined  and  reproducible  cond i tions  for each  type  of 
d i stu rbance.  

The  description  of the  test,  the  test methods  and  the  test set-up  are  g iven  i n  basic standards  
wh ich  are  referred  to  i n  Table  1 0  and  Table  1 1 .  The  con ten ts  of these  basic standards  are  not  
repeated  here,  however mod i fications  or add i tional  i n formation  needed  for the  practical  
appl ication  of the  tests  are  g iven  in  th i s  standard .  

NOTE   The  reference  to  “basi c  s tandard “  i s  i n tended  to  be  l im i ted  to  those  cl auses  of the  re l evan t  standard  that  
g i ve  the  d escripti on  of the  test,  the  test methods  and  the  test  set-up.  
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1 6.2.2.2  Limits  and  test conditions  for d isturbances  in  the  low frequency (LF)  range   

1 6.2 .2 .2. 1  Overview 

Table  1 0  – Low frequency d isturbances  

Port Phenomenon  Basic  s tandard  Reference  subclause  i n  
the  present s tandard  

AC power  Harmon i cs  I EC  61 000-3-2  (rated  

cu rren t ≤1 6  A/phase)  

I EC  61 000-3-1 2  (rated  

cu rren t ≤75  A/phase)  

1 6 . 2 . 2 . 3  

AC  power Vol tage  fl uctuati ons  and  
fl i cker 

I EC  61 000-3-3  

I EC  61 000-3-1 1  

1 6 . 2 . 2 . 4  

 

1 6.2.2.2 .2  Harmonics  

Requ irements  for harmon ics  are  on ly speci fied  i f the  WPT system  i s  i n tended  to  be  connected  
to  a  publ ic  mains  network wh ich  i s  wi th in  the  scope  of the  I EC  61 000-3-2  or I EC  61 000-3-1 2  
respectively.  

Other d istribu tion  systems  are  excluded  from  the  scope  of the  base  standards  and  hence  do  
not apply.  

A WPT system  that has  an  i npu t of l ess  than  or equal  1 6  A per phase  and  that i s  connected  to  
a  publ ic  l ow-vol tage  a. c.  d istribu tion  system  shal l  comply wi th  I EC  61 000-3-2 .  Al l  WPT 
systems have  been  categorized  as  Class  A apparatus  accord ing  to  the  defin i ti ons  of 
I EC  61 000-3-2.  

A WPT system  that has  an  i npu t of exceed ing  1 6  A and  up  to  and  includ ing  75  A per phase  
and  that i s  connected  to  a  publ ic  l ow-vol tage  a . c.  d istribu tion  system  shal l  comply wi th  
I EC  61 000-3-1 2 .  

1 6.2.2 .2 .3  Vol tage  fluctuation  and  fl icker 

The  d isturbance  caused  by vol tage  fluctuation  and  fl i cker produced  by a  WPT system  that has  
an  i npu t curren t from  1 6  A up  to  and  includ ing  75  A per phase,  and  that i s  connected  to  a  
publ ic  l ow-vol tage  a . c.  d i stribu tion  system  shal l  comply wi th  I EC  61 000-3-1 1 .  

For systems l ess  than  1 6  A/phase  vol tage  fl uctuations  and  fl i cker shal l  be  tested  accord ing  to  
I EC  61 000-3-3.  

The  WPT system  shal l  be  operated  du ring  the  appropriate  observation  time  as  fol lows:  

a)  Measurement started .  

b)  Start of a  power transfer cycle.  

c)  Charg ing  at a  m in imum  of 50  %  energy transfer during  the  rest of the  observation  period .  
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1 6.2.2 .3  Limits  and  test  conditions  for d isturbances  in  the  radio  frequency (RF)  range 

1 6.2 .2 .3.1  Overview 

Table  1 1  – Radio  frequency (RF)  d isturbances  

Port Phenomenon  Basic  standard  Reference  subclause  i n  
the  present standard  

AC power  Conducted  d i s tu rbances  
(1 50  kHz-30  MHz)  

CI SPR 1 1  1 6 . 2 . 2 . 2 . 1  

Te l ecommun icati on  
l i nes  

Conducted  d i s tu rbances  
(1 50  kHz-30  MHz)  

CI SPR 32  1 6 . 2 . 2 . 2 . 2  

WPT system  Rad iated  d i s tu rbances  
(1 50  kHz-30  MHz)  

CI SPR 1 1  1 6 . 2 . 2 . 2 . 3  

WPT system  Rad iated  d i s tu rbances  
(30  MHz-1  GHz)  

CI SPR 1 1  1 6 . 2 . 2 . 2 . 4  

NOTE  1  Defi n i ti on  for Cl ass  A or B  envi ronmen t and  the  l im i ts  associated  wi th  are  g i ven  wi th i n  the  re l evan t  basi c  
s tandard .  

NOTE  2  WPT i s  consi dered  to  be  a  g roup  2  equ i pmen t accord i ng  to  CI SPR 1 1 .  

 

WPT is  considered  to  be  g roup  2  equ ipment accord ing  to  CISPR 1 1 .  For the  purposes  of th is  
standard ,  apparatus  i s  g rouped  accord ing  to  i ts  envi ronmental  classi fication .  These  defin i tions  
are  detai led  i n  CISPR 1 1 : 2009,  C lause  5  and  are  summarised  as  fol lows:  

– Class  A equ ipment i s  equ ipment su i table  for use  in  a l l  l ocations  other than  residen tia l  
those  d i rectly connected  to  a  l ow vol tage  power supply network wh ich  suppl ies  bu i ld ings  
used  for residen tia l  pu rposes .  

Class  A equ ipment shal l  meet class  A l im i ts.  

For class  A equ ipment,  the  instructions  for use  accompanying  the  product shal l  con tain  
the  fol l owing  warn ing :   

Cau tion :  Th is  equ ipment i s  not i n tended  for use  i n  residen tial  envi ronments  and  may not 
provide  adequate  protection  to  rad io  commun ication  services  i n  such  envi ronments  

– Class  B  equ ipment i s  equ ipment su i table  for use  in  domestic establ ishments  and  in  
establ i shments  d i rectl y connected  to  a  l ow vol tage  power supply network wh ich  suppl ies  
bu i ld ings  used  for domestic purposes.  

Class  B  equ ipment shal l  meet class  B  l im i ts.  

1 6.2.2 .3.2  Power input port (conducted  d isturbances  in  the  range  1 50  kHz to  30  MHz)  

Measurements  shal l  be  made  i n  accordance  wi th  CISPR 1 1  using  test equ ipment referenced  
i n  CISPR 1 1  as  appropriate.  

I n  CISPR 1 1 : 2009,  Table  6  (Class  A)  or Table  7  (Class  B)  appl ies  to  WPT systems.  Operating  
modes  and  parameters  shal l  be  used  accord ing  to  Table  9 .  

1 6.2.2 .3.3  Wired  network port (conducted  d isturbances  in  the  range 1 50  kHz to  
30  MHz)  

The  measurements  shal l  be  made  i n  accordance  wi th  CISPR 32  using  test equ ipment 
referenced  in  CISPR 32  as  appropriate.  

For class  B  WPT equ ipment the  l im i ts  defined  i n  CISPR 32: 201 2,  Table  A. 1 1  apply and  for 
class  A WPT equ ipment the  l im i ts  defined  i n  CISPR 32: 201 2,  Table  A. 1 0  apply.  
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1 6.2.2.3.4 WPT system  port  and  enclosure  port  (rad iated  d isturbances  in  the  range 
1 50  kHz to  30  MHz)  

Measurement shal l  be  made  i n  accordance  wi th  CISPR 1 1  us ing  test equ ipment referenced  in  
CISPR 1 1  as  appropriate.  

Measurement i s  of the  magnetic component of the  rad iated  d isturbance  fie ld  strength .  

For rad iated  d isturbances  i n  the  range  from  1 50  kHz up  to  30  MHz,  the  l im i ts  of Table  1 2  
appl ies  to  a l l  kind  of WPT systems for supply of EVs,  i ndependent of the  classi fication  as  
class  A or B  (see  1 6 .2 . 2 . 3. 1 ) .  I f a l l  other d isturbance  requ i rements  of class  B ,  except the  
magnetic fie l d  below 30  MHz,  are  fu l fi l l ed  by the  WPT system,  then  the  warn ing  (or cau tion)  
note  in  the  documentation  accord ing  to  1 6 .2 . 2 .3 . 1  i s  not requ i red .  

Table  1 2  – Limits  of the  magnetic  field  strength  for WPT system  

Frequency range  

MHz 

Magnetic  fie ld  

Quasi -peak 

Measurement d i stance  D  =  3  m  

dB(µA/m)  

Magnetic  fi eld  

Quasi -peak 

Measurement d istance  D  =  1 0  m  

dB(µA/m)  

0 , 1 5  – 0 , 49  82  57 , 5  

0 , 49  – 1 , 705  72  47 , 5  

1 , 705  – 2 , 1 94  77  52 , 5  

2 , 1 94  – 3 , 95  68  43 , 5  

3 , 95  – 1 1  

43 , 5   

1 8 , 5  
decreasi ng  l i nearl y wi th   
l ogari thm  of frequency to   

28 , 5   

1 1  – 20  28 , 5  1 8 , 5  

20  – 30  1 8 , 5  8 , 5  

On l y smal l  equ i pmen t (equ ipmen t,  e i ther posi ti oned  on  a  tabl e  top  or stand i ng  on  the  fl oor wh ich ,  i ncl ud i ng  i ts  
cabl es  fi ts  i n  a  cyl i nd ri ca l  test  vo l ume  of 1 , 2  m  i n  d i ameter and  1 , 5  m  above  the  g round  p l ane)  shal l  be  measured  
i n  D =  3  m  d i s tance.  Al l  o ther equ i pmen t sha l l  be  measured  i n  D  =  1 0  m  d i stance.   

At  the  transi ti on  frequencies ,  the  more  s tri ngen t  l im i t  sha l l  appl y.  

 

1 6.2.2.3.5  WPT system  port  and  enclosure  port (radiated  d isturbances  in  the  range  
30  MHz to  1  000  MHz)  

Measurements  shal l  be  made  i n  accordance  wi th  CISPR 1 1  using  test equ ipment referenced  
i n  CISPR 1 1  as  appropriate.  I n  the  range  30  MHz to  1  000  MHz,  the  l im i ts  of CISPR 1 1 : 2009,  
Table  9  or Table  1 1  apply to  class  A or class  B  WPT systems  respectively.  Measurement i s  of 
the  e lectric component of the  rad iated  d isturbance  fie ld  strength .   

1 7  Marking  and  instructions  

1 7.1  General  

The  marking  and  i nstructions  shal l  be  i n  accordance  wi th   1 7. 2  and  1 7.4 .  

The  equ ipment shal l  be  marked  wi th  ratings  or other i n formation  to  denote  severe  or unusual  
envi ronmental  cond i tions  of use,  see  Clause   1 5.  
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1 7.2  Marking  of EV supply equ ipment 

The  equ ipment shal l  bear the  fol lowing  markings  in  a  clear manner:  

– name,  i n i tia l s ,  trademark or d isti nctive  marking  to  i den ti fy the  manufacturer;  

– equ ipment reference;   

– serial  number or catalogue  number;  

– date  of manufacture;   

– rated  vol tage  in  V;  

– rated  frequency in  Hz;   

– rated  current i n  A;  

– number of phases;   

– I P  degrees  (degree  of protection);  

– " I ndoor use  on ly" ,  or the  equ ivalen t,  i f i n tended  for i ndoor use  on ly;  

– for a  Class  I I  s tation ,  the  symbol  shal l  cl early appear i n  the  markings;  

– a l l  necessary i n formation  relating  to  the  other declared  classi fications,  characteristics  and  
d iversi ty factor(s) ;  

– m in imal  con tact i n formation  (phone  number,  address  of con tractor,  i nsta l ler or 
manufacturer);  

– d rive  over capabi l i ty.  

Compliance is checked by inspection and test of Clause  14.   

1 7.3  Legibi l i ty 

Marking  made  by mou ld ing ,  pressing ,  engraving  or s im i lar,  i nclud ing  l abels  wi th  a  l am inated  
p lastic covering ,  shal l  not be  submi tted  to  the  fol lowing  test.  

The  markings  requ i red  by th is  standard  shal l  be  l eg ib le  wi th  corrected  vis ion ,  durable  and  
vis ible  du ring  use.  

Compl iance  i s  checked  by inspection  and  by rubbing  the  marking  by hand  for 1 5  s  wi th  a  
p iece  of cloth  soaked  wi th  water and  again  for 1 5  s  wi th  a  piece  of cloth  soaked  wi th  
petroleum  spi ri t.  

NOTE   The  petro leum  spi ri t  i s  defi ned  as  a  sol ven t hexane  wi th  a  con ten t  of aromati cs  of maximum  0 , 1  %  i n  
vol ume,  a  kau ri bu tanol  va lue  of 29 ,  an  i n i ti a l  bo i l i n g  poi n t  of 65  °C,  a  fi nal  bo i l i ng  poi n t  of 69  °C  and  a  densi ty of 
approximatel y 0 , 68  g /cm 3 .  

After the  test,  the  marking  shal l  be  l eg ib le  to  normal  or corrected  vis ion  wi thou t add i tional  
magn i fication .  I t  shal l  not be  easi l y possib le  to  remove  marking  p lates  and  they shal l  show no  
cu rl i ng .  

1 7.4 Connection  instructions  

I nstructions  to  the  connection  of the  WPT system  to  the  g rid  shal l  be  provided  wi th  the  WPT 
system  user’s  manual .  
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Annex A 
( informative)  

 
Use cases  

A.1  General   

Use  cases  are  described  by taking  in to  account the  fol lowing  premises:  

– These  UCs apply to  power transfer wh i le  EV i s  parked  or d ri ving .  

– Commun ication  d isti ngu ishes  between  data  exchange  requ i red  for the  function  control  of 
power transfer and  data  exchange  needed  for value-added  functions,  such  as  payment or 
certi fication  purposes.  

– Commun ication  ins ide  the  EV is  not considered  in  th is  standard .  

The  EV i s  representing  the  system  master;  supply equ ipment i s  cl ien t accord ing  to  the  
commun ication  i n  conductive  systems.  An  overview of the  use  cases  i s  g iven  i n  F igure  A. 1 .  

 

Figure  A. 1  – Use  cases  particu larly for wireless  power transfer 

Besides  the  use  cases  speci fical l y describ ing  WPT systems  aspects,  add i tional  use  cases  
describing  common  power transfer topics  can  be  appl ied .  These  uses  cases  are  taken  from  

IEC 

Copyright International  Electrotechnical  Commission  



I EC  61 980-1 : 201 5  © I EC 201 5  – 53  –  

I SO/IEC 1 51 1 8-1  and  are  not described  here.  Refer to  I SO/IEC 1 51 1 8-1  for detai l s .  See  
F igure  A.2 .  

 

Figure  A.2  – Use  cases  from  ISO/IEC  1 51 1 8-1  reusable  for WPT systems   

The  use  cases  describe  system  behaviour from  user poin t of view,  they do  not con tain  any 
techn ical  system  description .  

A.2  Use  case  descriptions  

A.2.1  UC  Select "charg ing  spot"  

Activi ty d iagram  for UC  Select Charg ing  Spot,  see  Table  A. 1  and  F igure  A.3.  

Table  A.1  – UC  Select "charg ing  spot"   

Actor Customer 

General  Customer i s  se l ecti ng  a  "charg ing  spot" ,  wh i l e  be i ng  wi th i n  the  area  of the  WPT suppl y 
equ i pmen t and  wi th i n  the  range  of the  commun icati on  system.  

Precond i ti ons   

Post  cond i ti ons   

Basic  scenario  Se l ecti on  of "charg i ng  spot"  wi th  suppl y equ ipmen t support:  

The  customer i s  movi ng  the  EV wi th i n  an  area  up  to  X (adequate)  metres  around  a  WPT 
system.   

The  EV i s  s tarti ng  commun icati on  wi th  the  supp l y equ ipmen t.  

U se  case  "compatib i l i ty check"  may be  appl i ed .  

Avai l abl e  "charg i ng  spot"  may be  i nd i cated  to  the  customer by the  suppl y equ i pmen t or the  
EV i n formati on  system.  

Al ternati ve  Sel ecti on  of "charg i ng  spot"  wi thou t  system  commun icati on :  

– se l ecti on  of a  compati b l e  "charg i ng  spot"  has  been  done  pri or to  en teri ng  parking  
reg i on  by backend  i n ternet  service  or any other system ;  

– i n d i cati on  /  i den ti fi cati on  i f the  "charg i ng  spot"  i s  done  by any means  (e . g .  s i gns) ;  

–  compatib i l i ty has  to  be  con fi rmed  as  part  of the  negoti a ti on  process.  

Excepti ons  commun icati on  fa i l u re  

 

IEC 

 uc 1 51 1 8-1

Authentication from EV 

w ith Authorization from 

secondary Actor

Authentication from EV 

w ith local  Authorization

Identification at EVSE

Identification at EVSE 

w ith v al idation from 

secondary Actor

ISO/IEC 1 51 1 8-1 :  I den ti fi cati on ,  Au then ti cati on  and  Au thori zati on

Value  Added 

Serv ices

Charging Detai ls

ISO/IEC 1 51 1 8-1 :  Val ue-added  Servi ces
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Figure  A.3  – Activi ty d iagram  for UC  Select "Charg ing  Spot"  

A.2.2  UC  Compatibi l i ty Check 

Activi ty d iagram  for UC  Compatibi l i ty Check,  see  Table  A. 2  and  F igure  A. 4 .  

IEC 
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Table  A.2  – UC  Compatibi l i ty Check 

Actor Customer 

General  EV and  supply equ i pmen t eva l uati ng  compatib i l i ty.  

Precond i tions  Commun icati on  i s  establ i shed :  

Post  cond i ti ons  Compati b i l i ty i s  confi rmed  

Basic  scenario  The  data  bei ng  exchanged  vi a  the  commun icati on  l i nk need  to  con tai n  the  fo l l owing  
i n formati on :  

– techn ical  parameters  for energy transfer (mandatory);  

–  i den ti fi er (au then ti fi cati on ,  i den ti fi cati on ,  au thori zati on ) ;  

–  busi ness  mode l  data  (paymen t opti ons,  de l i very profi l es)  (opti onal  or on l y 
defau l t  va l ues) .  

H avi ng  confi rmed  system  compatib i l i ty,  the  resu l t  i s  i nd i cated  to  the  customer.  S i nce  
the  resu l t  i s  ava i l abl e  on  EV s i de  as  wel l  as  on  suppl y equ i pmen t  s i de,  both  parts  
may be  ab l e  to  i n d i cate  read i ness.  

Al ternati ve  Pre-negoti ated  compati b i l i ty:  

I n  case  of we l l  known  envi ronmen t (e. g .  personal  garage)  compatib i l i ty i s  g i ven  by 
defau l t,  so  that no  fu rther exchange  of parameters  i s  necessary.  Compatib i l i ty i s  
determ ined  by i den ti fi ers  (e . g .  previ ous  use  of equ i pment) .  

Excepti ons  Commun icati on  fa i l u re:  

– commun icati on  l i nk i s  broken  or other commun icati on  fa i l u re  occu rred ;  

– no  compati b i l i ty con fi rmed ;  

– suppl y equ i pmen t  or EV cannot  con fi rm  compatib i l i ty.  

 

 

Figure  A.4  – Activi ty d iagram  for UC  Compatibi l i ty Check  

A.2 .3  UC  Fine  Position ing  

Activi ty d iagram  for UC  F ine  Posi tion ing ,  see  Table  A. 3  and  F igure  A.5.  

IEC 

M ay use 15118-1:  

I dentification,  

Authentication  & 

Authorization

UC Compatibil ity Check

Exit U C

Error State

Vehicle transmits technical  

parameters,  I dentifier,  and  Business 

M odel  data  (optional )

Supply equipment tra nsmits 

technical  parameters,  I dentifier(s),  

and  Business M odel  da ta  (optional)

Compatibi l ity is  determined,  and  

results (compatibi l ity,  Business 

M odel)  indicated  to Driver

N o

U sing 

Communication  ?

Yes

Compatibi l ity is  

determined  by 

previous use
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Table  A.3  – UC  Fine  Position ing  

Actor Customer 
user system  

General  Primary and  secondary devices  are  bei ng  wel l  posi ti oned  so  that  su ffi ci en t system  
functi onal i ty (e . g .  primary/secondary device  cen tri ng ,  primary/secondary device  
sel ecti on ,  safety i ssues,  e tc. )  i s  reached .  The  posi ti on i ng  status  i s  i nd i cated  to  the  
EV as  wel l  as  to  the  suppl y equ i pmen t system,  especia l l y the  resu l t  (success  or 
fa i l u re) .  The  customer may be  i n formed  abou t the  fi ne  posi ti on i ng  resu l t  e i ther by 
suppl y equ i pmen t or EV.  

The  u ser m i gh t  choose  an  optima l  pos i ti on i ng  to  ach i eve  best  possi b l e  energy 
effi ci ency.   

No  power transfer i n  excess  of safety cri teri a  i s  performed  duri ng  fi ne  posi ti on i ng  
except  for fi ne  posi ti on i ng  u se  wi th  l ow power ou tpu t  

Precond i tions  EV and  supply equ i pmen t are  ab l e  to  exchange  i n formation  necessary for the  
a l i gnmen t process  

Post  cond i ti ons  EV and  supply equ i pmen t are  su ffi ci en tl y a l i gned .   

Al i gnmen t con fi rmed  to  re l evan t  actors  

Basic  scenario  The  primary or the  secondary devi ce  i s  moved  i n to  a  su ffi ci en t  posi ti on  wi th  respect 
to  the  other device.  

Al ternati ve  As  we l l ,  i n  case  of a  mobi l e  primary devi ce,  the  primary device  may be  wel l  
posi ti oned  manua l l y.  

Depend i ng  on  the  impl ementati on ,  there  m i gh t  exi st  a  system,  wh i ch  ach i eve  
su ffi ci en t  a l i g nmen t  wi thou t  support  from  the  WPT system.  

Excepti ons  – fi ne  pos i ti on i ng  fa i l ed ;  

– su ffi ci en t  posi ti on  cannot  be  reached ;  

–  commun icati on  fa i l u re.  

NOTE   Su ffi ci en t  means:  The  primary and  secondary devices  are  be i ng  posi ti oned  so  that  they are  l ocated  
wi th i n  the  to l erance  area  over wh i ch  performance  i s  speci fi ed .  

 

 

Figure  A.5  – Activi ty d iagram  for UC  Fine  Position ing   

A.2.4 UC  Pairing  Confirmation  

Activi ty d iagram  for UC  Pai ring  Confi rmation ,  see  Table  A. 4  and  F igure  A. 6.  

IEC 
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Table  A.4  – UC  Pairing  Confi rmation  

Actor User system  

Genera l  The  process  of pa i ri ng  an  EV to  an  un i que  ded icated  primary device.  

The  pa i ri ng  process  ensu res  that  a  power request  s i gna l  send  by the  EV i s  on l y 
accepted  by the  primary device  of the  EV i s  l ocated .  

Precond i tions    

Post  cond i ti ons  The  u n i que  assignmen t of an  EV to  a  ded i cated  primary device  i s  accompl i shed  and  
con fi rmed .  

Basic  scenario  The  suppl y equ i pmen t and  EV exchange  i n formation  that  a l l ows  a  u n i que  corre l ati on  
between  the  serving  primary devi ce  and  the  EV.  

Al ternati ve  I n  those  cases  where  there  i s  no  ambigu i ty as  to  the  servi ng  primary device  pa i ri ng  
i s  obvious  and  process  need  not  to  be  done.  

Excepti ons  – pa i ri ng  s i gna l  unavai l abl e ;  

–  pa i ri ng  cannot  be  con fi rmed .  

 

 

Figure  A.6  – Activi ty d iagram  fur UC  Pairing  Confi rmation   

A.2 .5  UC  Start  Power Transfer 

Activi ty d iagram  for UC  Start Power Transfer,  see  Table  A.5  and  F igure  A. 7.  

IEC 
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Table  A.5  – UC  Start Power Transfer 

Actor User system  

General  An  i nd i cati on  to  the  system  i s  done  that  tri ggers  the  system  to  prepare  for power transfer.  
Al l  acti ons  to  prepare  the  WPT system  for power transfer are  execu ted  i n  th i s  UC.  

Precond i ti ons  – a l i gnmen t has  been  done  successfu l l y;  

–  commun icati on  i s  establ i shed ;  

–  pa i ri ng  has  been  done  successfu l l y.  

Post  cond i ti ons  EV and  suppl y equ i pmen t are  ab l e  to  exchange  i n formation  necessary for the  power 
transfer process.  

System  i s  ready to  perform  power transfer.  

Safety mon i tori ng  systems  are  acti vated .  

Basic  scenario  An  i nd i cati on  to  the  system  i s  done  that  power transfer may be  started .  Th i s  may happen  
by any means  e i ther on  supply equ i pmen t or EV s i de.   

I f not  a l ready done  compatib i l i ty check shal l  be  appl i ed  here.   

Exchange  of parameters  ( i f necessary).  

The  i nd icati on  tri ggers  a  preparati on  phase,  i n  wh i ch  supp l y equ i pmen t  and  EV get  ready 
to  perform  power transfer.   

Add i ti onal l y i n formati on  of va l ue  added  services  may be  exchanged  and  acted  upon  ( i f 
needed ) .  

Al ternati ve  S tarti ng  i nd i cati on  of th i s  process  may be  g i ven  by the  fol l owing  methods:  

– bu tton  press  on  suppl y equ ipmen t;  

–  bu tton  press  or other u ser acti vi ty on  EV s i de;  

–  au tomati c  i nd i cati on  by EV;  

–  remote  i nd i cati on  by add i ti onal  user system  (e . g .  wi fi ,  ce l l  phone,  t ime  schedu l e ,  etc. ) .  

Excepti ons  – commun icati on  fa i l u re;  

–  compati b i l i ty check fa i l u re;  

–  safety mon i tori ng  fa i l u re  (e. g .  ob j ect detecti on  posi ti ve ,  m i sa l i gnmen t,  e tc. ) .  
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Figure  A.7  – Activi ty d iagram  for UC  Start Power Transfer  

A.2 .6  UC  Perform  Power Transfer 

Activi ty d iagram  for UC  Start Power Transfer,  see  Table  A. 6  and  F igure  A.8.  

IEC 
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Table  A.6  – UC  Perform  Power Transfer 

Actor User system  

Genera l  The  supp l y equ i pmen t i s  transferri ng  power wi re l essl y to  the  EV.  

Precond i tions  – commun icati on  (command  and  con tro l )  i s  establ i shed ;  

– compati b i l i ty i s  approved ;  

– a l i gnmen t was  successfu l ;  

–  pa i ri ng  of EV and  primary device  was  successfu l ;  

–  Safety mon i tori ng  system  (see  fu tu re  61 980-2)  i s  establ i shed  on  supply 
equ i pmen t s i de  as  wel l  as  on  EV s i de;  

– successfu l  exi t  of UC  “Start  power transfer” .  

Post  cond i ti ons  Power Transfer process  i s  ongoi ng  un ti l  one  of the  term inati on  i nd i cators  app l y.  

Basic  scenario  The  supp l y equ i pmen t i s  transferri ng  power th rough  the  devi ce  combinati on  to  the  
EV after requested  by the  EV by command  and  con trol  commun icati on .  

NOTE   Zero  power i s  d efi ned  as  power transfer,  too.  

The  power transfer remains  acti ve  as  l ong  as  a  val i d  request  i s  presen t.  

Ad j ustmen t of power du ri ng  the  transfer process  i s  d one  by command  and  con trol  
commun icati on .  U se  Case  “Safety Mon i tori ng  and  D i agnosti cs”  i s  appl i ed .  

Al ternati ve  Add i ti onal  tri gger appl i cati on :  

Power transfer process  may be  s tarted  by one  of the  fo l l owing  add i ti onal  tri ggers :  

–  customer bu tton  press  on  suppl y equ i pmen t;  

–  customer bu tton  press  or other u ser acti vi ty on  EV s i de;  

–  remote  i nd i cati on  by add i ti onal  u ser system .  

The  tri gger i s  appl i ed  i n  add i ti ona l l y.  Power transfer i s  con tro l l ed  by command  and  
con trol  commun icati on .  

Excepti ons  – safety hazard  detected  commun icati on  fa i l u re;  

– EV move  d  ou t  of a l i gnmen t.  

 

 

Figure  A.8  – Activi ty d iagram  for UC  Perform  Power Transfer  
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A.2.7  UC  Safety Moni toring  and   D iagnostics  (see  Table  A.7)  

Table  A.7  – UC  Safety Moni toring  and   D iagnostics  

Actor User system  

General  Th i s  u se  case  i s  appl i ed  by a l l  u se  cases  treati ng  safety re l evan t  acti ons.   

A mon i tori ng  system  i s  supervi s i ng  the  wi rel ess  power transfer.  I n  case  of a  safety hazard  
cond i ti on  or a  functi onal  fa i l u re ,  the  system  ensu res  power transfer to  be  preven ted .  

Precond i ti ons  EV and  primary device  are  i n  a l i gned  posi ti on  

Post  cond i ti ons   

Basic  scenario  The  system  i s  acti vated  pri or to  energy transfer.  The  mon i tori ng  system  consi sts  of an  EV 
and  a  supp l y equ i pmen t.  

The  system  i s  checki ng  safety cond i ti ons  and  i s  i nd i cati ng  the  safety s tatus  to  the  suppl y 
equ i pmen t.  I f the  safety cond i ti ons  are  fi ne,  the  system  i s  a l l owed  to  transfer power.  

I f safety cond i ti ons  are  d etected  to  be  hazardous,  the  system  proh i bi ts  power transfer.  

The  system  i s  i n  operati on  con ti nuousl y as  l ong  as  power transfer i s  acti ve.  

After term inati ng  power transfer,  the  system  i s  shu t  down .  

Al ternati ve   

Excepti ons  Sel f-check of system  fa i l s  (not ab le  to  operate  properl y)  

 

A.2.8  UC  Stop  Power transfer 

Activi ty D iagram  for UC  Stop  Power transfer,  see  Table  A.8  and  F igure  A.9.  

Table  A.8  – UC  Stop  Power transfer 

Actor Customer 
User system  

General  The  term inati on  sequence  for power transfer i s  i n i ti ated  and  appl i ed .  

Precond i ti ons  Power transfer has  term inated .  

Post  cond i ti ons  EV i s  ready to  d epart.  

Basic  scenario  After a  tri gger s i tuati on  has  occu rred  the  suppl y equ i pmen t s i de  i s  s toppi ng  power transfer 
to  the  EV.  Suppl y equ i pmen t and  EV are  exchang ing  i n formati on  abou t  the  energy transfer 
status  as  wel l  as  o ther featu res  (e . g .  meteri ng  i n formation )  i n  order to  safel y decoupl e  
suppl y equ i pmen t and  EV.  

The  tri gger s i tuati on  cou l d  be  one  of the  fol l owing :  

– SOC  of battery has  been  reached  /  no  more  power i s  n eeded ;  

– s top  bu tton  pressed  or other customer acti on  (HM I )  on  EV s i de ;  

– s top  bu tton  pressed  by customer on  suppl y equ i pmen t  s i de;  

–  i nd i cati on  of power transfer stop  remote  by external  system;  

– detecti on  of EV m isal i gnmen t;  

–  fa i l u re  cond i ti on  or safety hazard  recogn i ti on .  

Mon i tori ng  systems  are  d eacti vated  (UC  “Safety Mon i tori ng  and  D iagnosti cs” ) .  

Al ternati ve   

Excepti ons  – commun icati on  fa i l u re;  

–  primary device  acti ve  after removi ng  EV.  
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Figure  A.9  – Activi ty d iagram  for UC  Stop  Power Transfer 
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Annex B  
( informative)  

 
EMC tables,  EV connected  to  an  WPT system  

B.1  General  

Table  B . 1  refers  to  Table  1 0,  Clause  1 6  and  i s  l i sted  here  for i n formation .  

Table  B .2  refers  to  Table  1 1 ,  Clause  1 6  and  i s  l i sted  here  for i n formation .  

Table  B .3  refers  to  Table  1 2 ,  Clause  1 6  and  i s  l i sted  here  for i n formation .  

B.2  WPT equipment immuni ty requirement (informative)  

B.2.1 .1  Environment other than  residential  environment with  EV 

Table  B.1  – Environment other than  residential  environment with  EV  

Port Test  appl icabi l i ty Phenomenon   Basic  standard  Test value  Performance  
cri teri a  

WPT wi th  EV  S tandby and  
acti ve  mode  

Rad iated  RF  F ie l d  
(20  MHz–
2  000  MHz)  

I SO  1 1 451 -2  30  V/m  A 

 

B.2.1 .2  Residential  environment with  EV 

Table  B.2  – Residential  environment with  EV  

Port Test  appl icabi l i ty Phenomenon   Basic  standard  Test value  Performance  
cri teri a  

WPT wi th  EV  S tandby and  
acti ve  mode  

Rad iated  RF  F ie l d  
(20  MHz–2  000  

MHz)  

I SO  1 1 451 -2  30  V/m  A 

 

B.3  Radio frequency (RF)  d isturbances  

Table  B.3  – Radio  frequency (RF)  d isturbances  – WPT system  wi th  EV  

Port Phenomenon  Basic  s tandard  Reference  subclause  i n  
the  present s tandard  

WPT system  wi th  EV Rad iated  d i s tu rbances  
(30  MHz-1  GHz)   

C I SPR 1 2    

NOTE  1  Defi n i ti on  for Cl ass  A or B  envi ronmen t and  the  l im i ts  associated  wi th  are  g i ven  wi th i n  the  re l evan t  basi c  
s tandard .  

NOTE  2  WPT i s  considered  to  be  a  g roup  2  equ i pmen t accord i ng  to  CI SPR 1 1 .  
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B.4 WPT system  wi th  EV included  (radiated  d isturbances  in  the  range  30  MHz 
to  1  000  MHz)  

Measurements  shal l  be  made  i n  accordance  wi th  CISPR 1 2  using  a  representative  sample  EV 
as  an  a l ternative  measurement for use  of an  auxi l iary apparatus  ( i . e .  of a  WPT veh icle  power 
supply ci rcu i t  wi th  a  resistive  load  or veh icle  traction  battery)  accord ing  to  1 5.2 . 1 .  Measurand  
i s  the  electric component of the  rad iated  d isturbance  fi el d  strength .  

The  l im i t  of Clause  4  of CISPR 1 2: 2007  appl ies  to  a l l  WPT systems  assessed  together wi th  a  
EV.   

I t  shal l  be  veri fied  that the  l im i ts  are  met i n  standby mode  and  i n  acti ve  mode  of operation .  
The  l im i ts  shal l  be  met i rrespective  of a  possible  supplementary basic data  transfer via  the  
WPT a i r gap  i n terface  at the  operation  frequency (or wi th in  the  narrow frequency band)  used  
for WPT.  

F igure  B. 1  i s  an  example  for measurement of EMC wi th  the  EV model  for the  rad iated  
emission  measurement (top  view).  

Dimensions in  millimetres 

 

Figure  B. 1  – EV model  for the  radiated  emission  measurement (top  view)   
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F igure  B .2  i s  an  example  for measurement of EMC wi th  the  EV model  for the  rad iated  
emission  measurement (s ide  view).  

Dimensions in  millimetres 

 

Key  

1  S teel  metal  box L  1  700  mm  ×  W1  700  mm  ×  H 1  250  mm  as  a  veh icl e  body.  Severa l  veh i cl e  s i zes  
cou l d  be  d efi ned .  

2  wi ndows  (  l i gh t,  l eft  s i de  of meta l  box)  W 1  000  mm  ×  H  250  mm  

3  i nsu lati ng  support  

4  coi l s ,  primary and  secondary 

5  onboard  periphera l   

NOTE  1  250  mm  gap  between  1  and  g round  i s  a  typ ical  d i stance.  Th i s  d i s tance  shou ld  be  defi ned  i n  the  test  
p l an .  

Figure  B.2  – EV model  for rad iated  emission  measurements  (s ide  view)   
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Annex C  
( informative)  

 
EMF,  protection  from  electromagnetic field   

C.1  Protection  from  electromagnetic  field  

Only appl icable  for i n -ground  mounted  or on-ground  mounted  systems.  

Requ i rements  for other systems  are  under consideration .  

C.2  Assessment of electronic and  electrical  equ ipment 

WPT system  shal l  be  assessed  regard ing  human  exposure  restriction  for EMF.   

The  method  as  described  below or any other appl icable  I EC  standard  (e. g .  I EC  6231 1 )  or 
gu idel i nes  ( ICN IRP)  can  be  used  to  show compl iance.  

C.3  EMF measurement procedure  

The  WPT shal l  operate  during  the  test wi th  curren t l evel  requ i red  to  operate  wi th in  50  %  and  
1 00  %  of the  rated  power.  

To  make  the  measurement of the  fi e ld  i ndependent from  the  actual  transmi tted  power a  
correction  of a l l  measured  fie ld  values  shal l  be  done  by using  formu la  (C. 1 ) .  The  cu rren t shal l  
be  measured  at the  same  time  as  the  fie ld  i s  measured .   

(C. 1 )  

where:  

HCorr   i s  the  corrected  value  of the  measured  magnetic fi e ld  or fl ux densi ty;   

HMeas   i s  the  measured  value  of the  measured  magnetic fi e ld  or fl ux densi ty;   

IMeas  i s  the  current fl owing  in  the  coi l  during  the  measurement of the  fie ld ;  

Ir  i s  the  rated  curren t fl owing  at  rated  transmi tted  power as  speci fied  by the  
manufacturer.  

NOTE  1  The  magneti c  fi e l d  s trength  depends  on  the  val ue  of the  cu rren t  fl owing  i n  the  coi l s .  Typi cal l y the  
correl ati on  between  the  fi e l d  s trength  and  the  cu rren t  i n  the  coi l  i s  l i near.   

For determin ing  the  posi tion  of the  worst case  for testi ng  the  fol lowing  procedure  shal l  be  
appl ied .   

– 1 st  Step:   

Scan  wi th  the  fi el d -probe  accord ing  to  I EC  62233  (1 00  cm 2  coi l  area)  over the  complete  
surface  of an  imag inary vertical  p lane  wh ich  i s  l ocated  i n  20  cm  d istance  (centre)  and  
paral le l  to  each  of the  four s ides  of the  veh icle,  see  F igures  C. 1  and  C. 2.  The  20  cm  shal l  
be  measured  from  the  most ou tstand ing  poin t of the  veh icle  surface,  exclud ing  the  rear 
m i rrors.  The  plane  shal l  be  l im i ted  by the  s ize  of the  veh icle  (s ides,  top)  and  the  ground  
floor.  The  cen tre  of the  probe  shal l  be  i n  the  imag inary surface.  At l east one  poin t shal l  be  
measured  and  recorded  i n  the  test report for each  of the  four s i des  of the  veh icle.   

The  cen tre  of the  measurement probe  shal l  be  kept at  l east i n  the  midd le  of the  d istance  
between  ground  fl oor and  the  veh icle  under body du ring  th is  scan  measurement.  From  a  
heigh t of 50  cm  above  the  heigh t of the  veh icle  no  measurement i s  necessary.   
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– 2nd  Step:   

At  the  posi tions  where  there  i s  the  maximum  read ing  (worst case  poin t)  during  the  fi rst 
step,  a  fi nal  measurement for a  period  of m in imum  1 0  s  shal l  be  done.  The  read ing  at  th is  
poin t shal l  be  recorded  together wi th  the  exact posi tion  (x and  y)  i n  the  test report and  
shal l  meet the  appl icable  l im i ts.  

•  Area  1 :  No  measurement.  

•  Area  2 :  No  measurement.  

•  Area  3 :  measurements  shal l  be  done  in  nominal  posi tion  and  offset cond i tions  wh ich  
are  defined  by system  speci fications.   

•  Area  4 :  measurements  shal l  be  done  i n  optimum  operating  posi tion ,  see  a lso  F igures  
C.3  and  C. 4.  

The  measurement values  obtained  are  used  to  determine  whether the  fi e lds  comply wi th  
exposure  l im i ts  by comparing  them  wi th  the  fie ld  l im i ts  for general  publ ic exposure  such  as  
the  reference  l evels  or basic restrictions  from  the  ICN IRP,  MPE  (maximum  permissible  
exposure)  from  the  I EEE  or i n  national  regu lations.   

I n  absence  of national  or l ocal  regu lations  the  WPT system  shal l  comply wi th  I CN IRP 
Gu idel ines  1 998  or 201 0.  

I f measured  values  are  h igher than  reference  l evels,  i t  does  not necessari l y fol low that the  
basic restrictions  have  been  exceeded ,  bu t a  more  detai l ed  analysis  i s  necessary to  assess  
compl iance  wi th  the  basic restrictions.  

NOTE  2  I EC  62233: 2005,  Annex B  ( i n formati ve)  Exposu re  l im i ts  are  on l y  for i n formati on  and  they do  not  make  up  
an  exhausti ve  l i s t.   

•  I EC  62233: 2005,  Cl ause  B . 1 ,  I CN IRP  Gu i del i nes  I CN IRP  1 998,  I CN IRP  201 0 .  

•  I EC  62233: 2005,  Cl ause  B . 1 ,  I EEE  standard ,  e . g .  I EEE  Std  C95. 6-2002 ,  etc.   

NOTE  3  I n  the  fo l l owing  coun try,  acceptable  d ynam ic magneti c  fi e l d  exposure  l evel s  are  l ower than  s tated :  CA.  
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C.4 Measurement points  

C.4.1  Area  3  measurement points  of nominal  posi tion  

 

Key  

1  Primary device  

2  Secondary device  

3  Fron t  

4  Rear 

5  Righ t 

P  Probe  

Figure  C. 1  – Top  view 

 

Key  

1  Primary device  

2  Secondary device  

3  EV 

4  Vi rtua l  area  for scann i ng  the  worst  case  posi ti on  

P  Probe  

Figure  C.2  – Front view 

I n  optimum  operating  posi tion  measurement,  the  secondary device(s)  shal l  be  cen tred  on  the  
primary device(s).   

Manufacturers  can  use  other methods  to  prove  compl iance  wi th  the  l im i ts.  

IEC 

2  

3  

P  

4  

0 , 2  m  

1  

0 , 2  m  

IEC 

5  

3  4  

0 , 2  m  

+X 

0
,2
 m
 

+Y  

2  1  

P  

0 , 2  m  

0
,2
 m
 

Copyright International  Electrotechnical  Commission  



I EC  61 980-1 : 201 5  © I EC 201 5  – 69  –  

NOTE   The  speci fi ed  pos i ti ons  have  been  sel ected  s i nce  they have  been  detected  as  worst  case  po in ts  a fter 
vari ous  s imu l ati ons  wi th  fi e l d  cal cu l ation  software.  (See  a l so  B i b l i og raphy:  Phys  Med  B iol .  201 3  Nov 7 ;  58(21 ) :  
7583–93.  

C.4.2  Area  3  measurement points  of offset posi tions  

I n  offset cond i tions,  measurements  shal l  be  carried  ou t under the  maximum  offset cond i tions  
of X axis  and  Y axis  accord ing  to  the  manufacturer's  manual .   

C.4.3  Area  4  measurement points   

Before  measurement a l l  seats  shou ld  be  cen tre  posi tioned  i f seats  had  the  travel  range.  (See  
F igures  C. 3  and  C.4  for the  correct posi tion ing . )  

At the  locations  (a,  b  and  c)  i nd icated  i n  F igure  C. 4 ,  the  whole  surface  of the  seating  and  
headrest shal l  be  scanned  wi th  the  probe  described  i n  I EC  62233  (1 00  cm2  probe).  The  
cen tre  of the  measurement probe  shal l  be  1 0  cm  above  the  su rface  of the  seating  and  
headrest.   

The  worst case  posi tions  around  the  posi tions  a ,  b  and  c  shal l  be  measured  and  recorded .  

As  regards  buses  or m in ibuses,  measurements  shal l  be  carried  ou t i n  d ri ver’s  seats  and  the  
closest seats  to  secondary device.  

 

Key  

a  travel  range  forward /backward ,  cen tre  posi ti on  

b  travel  range  i n  he i gh t,  cen tre  posi ti on  

Figure  C.3  – Seats  posi tion  

 

Key  

a  cen tre  posi ti on  of head rest 

b  cen tre  posi ti on  of backrest  

c  cen tre  pos i ti on  of seat 

Figure  C.4  – Measurement points  of seats  
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