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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
ELECTRIC VEHICLE  CONDUCTIVE CHARGING  SYSTEM –  

 
Part 1 :  General  requ irements  

 
FOREWORD 

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

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

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

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

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

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

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

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

9)  Atten tion  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
patent  ri gh ts.  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

I n ternational  Standard  I EC  61 851 -1  has  been  prepared  by I EC  techn ical  comm ittee  69:  
E lectric road  veh icles  and  e lectric i ndustria l  trucks.  

Th is  th i rd  ed i ti on  cancels  and  replaces  the  second  ed i ti on  publ ished  i n  201 0.  I t  consti tu tes  a  
techn ical  revis ion .  

Th is  ed i ti on  i ncludes  the  fol l owing  s ign i fican t techn ical  changes  wi th  respect  to  the  previous  
ed i tion :  

a)  The  con ten ts  of I EC  61 851 -1 : 201 0  have  been  re-ordered .  Numbering  of cl auses  has  
changed  as  new clauses  were  i n troduced  and  some con ten ts  moved  for easy read ing .  The  
fol l owing  l i nes  g i ve  an  i ns ight to  the  new ordering  i n  add i tion  to  the  main  techn ical  
changes.  

b)  Al l  requ i rements  from  IEC  61 851 -22  have  been  moved  to  th is  standard ,  as  work on  
I EC 61 851 -22  has  ceased .   
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c)  Any requ i rements  that concern  EMC have  been  removed  from  the  text and  are  expected  
to  be  part  of the  fu ture  version  of 61 851 -21 -2 1 .  

d )  Clause  4  conta ins  the  ori g ina l  text from  I EC 61 851 -1 : 201 0  and  al l  general  requ irements  
from  Clause  6  of I EC  61 851 -1 : 201 0.  

e)  Clause  5  has  been  i n troduced  to  provide  classi fications  for EV suppl y equ ipment.  

f)  Previous  general  requ i rements  of C lause  6  have  been  in tegrated  in to  C lause  4 .  Clause  6  
con tains  a l l  Mode descriptions  and  control  requ i rements .  Speci fic requ irements  for the  
combined  use  of AC  and  DC  on  the  same contacts  are  i ncluded .  

g )  Clause  9  i s  derived  from  previous  Clause 8 .  Adaptation  of the  description  of DC  
accessories  to  al l ow for the  DC charg ing  modes  that have  on l y recentl y been  proposed  by 
i ndustry and  based  on  the  s tandards  I EC  61 851 -23,  I EC  61 851 -24  as  wel l  as  I EC  621 96-1 ,  
I EC 621 96-2  and  I EC 621 96-3.  I n formation  and  tab les  contained  i n  the  I EC  621 96  series  
standards  have  been  removed  from  th is  standard .  

h )  Clause  1 0  speci fical l y concerns  the  requ irements  for adaptors,  i n i ti a l l y i n  C lause  6 .  

i )  Clause  1 1  i ncludes  new requ i rements  for the  protection  of the  cable.   

j )  Speci fic  requ irements  for equ ipment that i s  not  covered  i n  the  I EC  62752  remain  i n  the  
present document.  

k)  Previous  Clause  1 1  i s  now treated  i n  Clauses  1 2  to  1 3 .  The  requ i rements  in  61 851 -1  
cover the  EV suppl y equ ipment of both  mode 2  and  mode  3  types,  wi th  the  exception  i n -
cable  con trol  and  protection  devices  for mode  2  charg ing  of e l ectric  road  veh icles  ( I C-CPD)  
wh ich  are  covered  by I EC  62752.  

l )  Clause  1 4  g i ves  requ i rements  on  au tomatic  reclosing  of protection  equ ipment.   

m )  Clause  1 6  g i ves  requ irements  for the  marking  of equ ipment and  the  con ten ts  of the  
i nstal l ation  and  user manual .  Th is  makes  speci fic  mention  of the  need  to  main ta in  
coherence  wi th  the  standards  for the  fixed  instal l ation .  I t  a lso  contains  an  importan t text 
on  the  markings  for temperature  rati ngs.  

n )  Annex A has  been  reviewed  to  i n troduce  complete  sequences  and  tests  and  to  make the  
exact cycles  expl ici t.  Annex A i n  th is  ed i tion  supersedes  I EC  TS  62763  (Ed i tion  1 ) .  

o)  Annex B  i s  normative  and  has  requ i rements  for proxim i ty ci rcu i ts  wi th  and  wi thout current  
cod ing .  

p)  Previous  Annex C  has  been  removed  and  informative  descriptions  of p i l ot function  and  
proxim i ty function  implementations  in i ti a l l y i n  Annex B  are  moved  to  Annex C.   

q )  New i n formative  Annex D  describing  an  a l ternative  pi l ot  function  system  has  been  
i n troduced .  

r)  D imensional  requ irements  for free  space to  be  l eft around  socket-ou tlets  used  for EV 
energy supply are  g i ven  i n  the  i n formative  Annex E.  

s)  The  inclus ion  of protection  devices  wi th in  the  EV supply equ ipment cou ld ,  i n  some cases,  
con tribu te  to  the  protection  against  e lectric  shock as  requ ired  by the  i nsta l l ation .  Th is  i s  
covered  by the  i n formation  requ ired  for the  i nsta l lation  of EV suppl y equ ipment i n  
Clause  1 6  (Marking).  

The  text of th is  s tandard  i s  based  on  the  fol lowing  documents:  

FDIS  Report  on  voti ng  

69/436/FDIS  69/469/RVD  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  s tandard  can  be  found  i n  the  report on  
voting  ind icated  in  the  above  table.  

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

____________ 

1   Under preparati on .  
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A l i s t  of a l l  parts  of the  I EC  61 851  series ,  u nder the  general  ti tle  Electric vehicle  conductive  
charging system can  be  found  on  the  I EC  websi te.  

I n  th is  s tandard ,  the  fol lowing  prin t types  are  used :  

– test specifications and instructions regarding application of Part 1 :  italic type.  

– notes:  smal l er roman  type .  

The  committee  has  decided  that  the  con ten 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 ,  

•  rep laced  by a  revised  ed i ti on ,  or 

•  amended .  

 

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

This  standard  i s  the  fi rst part  of the  I EC  61 851  series  of s tandards  that  g i ves  the  general  
requ i rements  for the  suppl y

2
 of e l ectric  energy to  E lectric road  veh icles

3
.  I t  i s  to  be  noted  that  

the  veh icle  and  the  EV suppl y equ ipment
2
 make  up  a  complete  system  that i s  covered  by a  

number of I EC and  I SO  standards.   

I EC 61 851  covers  the  mechan ica l ,  e lectrica l ,  communications,  EMC and  performance  
requ i rements  for EV suppl y equ ipment used  to  charge  e lectric veh icles,  i ncl ud ing  l i ght  e lectric  
veh icles.   

I EC 61 851  i s  d i vided  i n to  several  parts  as  fol l ows:  

– Part 1 :  General Requirements,   
Th is  document g i ves  the  general  requ i rements  that serve  as  a  basis  for a l l  the  subsequent 
standards  i n  the  series .  I t  i ncl udes  the  requ irements  for AC EV suppl y equ ipment.   

– Part 21-1 4:  Electric vehicle  onboard charger EMC requirements for conductive connection 
to an  AC/DC supply.  Th is  part  wi l l  cover requ irements  for EMC onboard  the  veh icle.  

– Part 21-25:  EMC requirements for OFF board electric vehicle  charging systems.  Th is  part 
wi l l  cover a l l  requ irements  for AC and  DC  EV suppl y equ ipment.  EMC requ i rements  for 
wi reless  power transfer systems (WPT)  wi l l  not be  i ncluded .  

– Part 23: DC electric vehicle charging station (201 4).Th is  part covers  the  requ irements  for 
DC  charg ing  s tations  both  permanen tl y wi red  and  cable  and  pl ug  connected .  

– Part 24: Digital communication  between a  d. c.  EV charging station  and an electric vehicle  
for control of d. c.  charging (201 4).  Th is  part  provides  the  requ irements  for communication  
between  the  veh icle  and  the  DC  charg ing  stations  of Part 23.   

I EC 61 851 -3  subseries  i s  under development and  i s  in tended  to  cover EV suppl y equ ipment  
wi th  a  DC ou tput  not  exceed ing  1 20  V where  rein forced  or double  insu lation  or class  I I I  i s  
used  as  the  principal  means  of protection  against e lectric shock  ( i n formation  on  scope as  
avai lab le  on  3/201 6) .  

– Part 3-1 :  Electric vehicles conductive power supply system – Part 3-1 :  General 
Requirements for Light Electric Vehicles (LEV)  AC and DC conductive power supply 
systems.  

–  Part 3-2:  Electric vehicles conductive power supply system – Part 3-2: Requirements for 
Light Electric Vehicles (LEV)  DC off-board conductive  power supply systems.  

– Part 3-3:  Electric vehicles conductive power supply system – Part 3-3: Requirements for 
Light Electric Vehicles (LEV)  battery swap systems.  

– Part 3-4:  Electric vehicles conductive power supply system – Part 3-4: Requirements for 
Light Electric Vehicles (LEV)  communication.  

–  Part 3-5:  Electric vehicles conductive power supply system – Part 3-5: Requirements for 
Light Electric Vehicles communication – Pre-defined communication parameters.  

– Part 3-6:  Electric vehicles conductive power supply system – Part 3-6: Requirements for 
Light Electric Vehicles communication –Voltage converter unit.  

– Part 3-7:  Electric vehicles conductive power supply system – Part 3-7: Requirements for 
Light Electric Vehicles communication – Battery system.  

____________ 

2 The  term  “suppl y or e l ectri c  energy”  i s  used  to  des ignate  energy fl ow to  and  from  the  e l ectri c  veh icle.  The  term  
“charg i ng”  used  i n  the  ti t l e  i s  a l so  used  to  d es ignate  such  energy fl ow.   

3 The  reader i s  advi sed  to  refer to  the  defi n i ti ons  cl ause  3  for th i s  and  a l l  subsequent terms  that  are  used  i n  th i s  
document.  

4  Under preparati on .  

5  Under preparati on .  
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Documents  d i rectl y re lated  to  the  present  document:  

– I SO  1 7409: 201 5,  Electrically propelled road vehicles – Connection  to an external electric 
power supply – Safety requirements.   

Th is  document g i ves  requ i rements  for e l ectric  veh icle  that  i s  to  be  connected  to  the  EV 
suppl y equ ipment.  I t  covers  a l l  the  cl asses  of veh icles  that are  i n  the  scope of 
I SO/TC 22/SC 37.  

– I EC 62752: 201 6,  In-cable control and protection device  for mode 2 charging of electric 
road vehicles (IC-CPD) .   

Th is  product standard  g i ves  the  requ i rements  for Mode  2  cable  assembl ies  that  incl ude  
supplementary protective  and  con trol  devices  that a l l ow the  safe  connection  of a  veh icle  to  
a  mains  socket-outlet  of an  i nstal l ation .  

– I SO/IEC 1 51 1 8  (a l l  parts ) ,  Road vehicles — Vehicle to grid communication interface  

Th is  series  of documents  g i ves  the  description  and  the  requ irements  for h igh  level  data  
communication  between  the  EV and  the  EV suppl y equ ipment.   

Requ irements  for wi re less  power transfer systems  are  g iven  in  I EC  61 980-1 .  
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ELECTRIC VEHICLE  CONDUCTIVE CHARGING  SYSTEM –  
 

Part 1 :  General  requ irements  
 
 
 

1  Scope 

This  part  of I EC  61 851  appl ies  to  EV supply equ ipment for charg ing  e lectric  road  veh icles,  
wi th  a  rated  suppl y vol tage  up  to  1  000  V AC or up  to  1  500  V DC.  and  a  rated  ou tput vol tage  
up  to  1  000  V AC.  or up  to  1  500  V DC.  

E lectric road  veh icles  (EV)  cover a l l  road  veh icles,  i ncl ud ing  p l ug - in  hybrid  road  veh icles   
(PHEV),  that derive  a l l  or part of the ir energy from  on-board  rechargeable  energy storage  
systems  (RESS).  

Th is  standard  a lso  appl i es  to  EV suppl y equ ipment suppl ied  from  on -si te  storage  systems  (e. g .  
buffer batteries) .  

The  aspects  covered  i n  th is  s tandard  i nclude:  

•  the  characteristics  and  operati ng  cond i tions  of the  EV suppl y equ ipment;   

•  the  speci fication  of the  connection  between  the  EV suppl y equ ipment and  the  EV;  

•  the  requ irements  for el ectrica l  safety for the  EV suppl y equ ipment.   

Add i ti onal  requ i rements  may appl y to  equ ipment designed  for speci fic  environments  or 
cond i ti ons,  for example:  

•  EV suppl y equ ipment l ocated  i n  hazardous  areas  where  flammable  gas  or vapour and/or 
combustib le  materia ls,  fuels  or other combustib le,  or explos ive  materia ls  are  present;  

•  EV suppl y equ ipment des igned  to  be  i nsta l l ed  at an  a l ti tude  of more  than  2  000  m ;  

•  EV suppl y equ ipment i n tended  to  be  used  on  board  on  sh ips;  

Requ i rements  for e l ectri cal  devices  and  components  used  i n  EV supply equ ipment are  not  
i ncl uded  i n  th is  s tandard  and  are  covered  by thei r speci fic product standards.   

EMC requ i rements  for EV suppl y equ ipment are  expected  to  be  covered  i n  the  fu ture  
I EC 61 851 -21 -2

6
.  

Requ irements  for b i -d i rectional  energy transfer are  under cons ideration  and  are  not i n  th is  
ed i tion  of I EC 61 851 -1 .  

Th is  s tandard  does  not apply to:  

•  safety aspects  related  to  main tenance;  

•  charg ing  of trol l ey buses,  ra i l  veh icles ,  i ndustria l  trucks  and  veh icles  designed  primari l y for 
use  off-road ;  

•  equ ipment on  the  EV;  

•  EMC requ i rements  for equ ipment on  the  EV wh i l e  connected ,  wh ich  are  covered  i n  
I EC 61 851 -21 -1 ;  

•  Charg ing  RESS off board  of the  EV;   

____________ 

6 Under considerati on .   
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•  DC  EV suppl y equ ipment that re l ies  speci fical l y on  double/reinforced  i nsu lation  or cl ass  I I I  
protection  against e l ectri c shock.  See  I EC  61 851 -23  or the  fu ture  I EC 61 851 -3  series.   

The  I EC  61 851  series  covers  a l l  EV suppl y equ ipment wi th  the  exception  of i n -cable  con trol  
and  protection  devices  for mode  2  charg ing  of e lectric  road  veh icles  ( I C-CPD)  wh ich  are  
covered  by I EC  62752.   

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that  some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i tion  
ci ted  appl i es.  For undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 60038,  IEC standard voltages 

I EC 60068-2-1 ,  Environmental testing – Part 2-1 : Tests – Test A:  Cold 

IEC 60068-2-78,  Environmental testing – Part 2-78: Tests – Test Cab: Damp heat,  steady 
state 

IEC 60309-1 ,  Plugs,  socket-outlets and couplers for industrial purposes – Part 1 :  General 
requirements 

IEC 60309-2,  Plugs,  socket-outlets and couplers for industrial purposes – Part 2:  Dimensional 
interchangeability requirements for pin  and contact-tube accessories 

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

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 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 60884-1 ,  Plugs and socket-outlets for household and similar purposes – Part 1 :  General 
requirements  

I EC 60898  (a l l  parts) ,  Circuit-breakers for overcurrent protection for household and similar 
installations  

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  

IEC 60947-3,  Low-voltage switchgear and controlgear – Part 3:  Switches,  disconnectors,  
switch-disconnectors and fuse-combination units 

IEC 60947-4-1 ,  Low voltage switchgear and controlgear – Part 4-1 : Contactors and motor-
starters – Electromechanical contactors and motor-starters 
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IEC 60947-6-2 ,  Low-voltage switchgear and controlgear – Part 6-2:  Multiple function  
equipment – Control and protective switching devices  (or equipment)  (CPS)  

IEC 60950-1 : 2005,  Information technology equipment – Safety – Part 1 :  General requirements  

I EC  60990,  Methods of measurement of touch current and protective conductor current 

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

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

IEC 61 1 80,  High-voltage test techniques for low-voltage equipment – Definitions,  test and 
procedure requirements,  test equipment  

I EC 61 31 6: 1 999,  Industrial cable reels 

I EC TS  61 439-7:201 4,  Low-voltage switchgear and controlgear assemblies –  Part 7:  
Assemblies for specific applications such  as marinas,  camping sites,  market squares,  electric 
vehicles charging stations 

I EC 61 508  (a l l  parts),  Functional safety of electrical/electronic/programmable electronic 
safety-related systems 

I EC 61 558-1 ,  Safety of power transformers,  power supplies,  reactors and similar products – 
Part 1 :  General requirements and tests  

I EC  61 558-2-4 ,  Safety of transformers,  reactors,  power supply units and similar products for 
supply voltages up to 1  100 V – Part 2-4: Particular requirements and tests for isolating 
transformers and power supply units incorporating isolating transformers 

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

IEC 61 851  (a l l  parts) ,  Electric vehicle conductive charging system  

I EC  61 851 -23:201 4 ,  Electric vehicle conductive  charging system – Part 23: DC electric 
vehicle charging station  

IEC 61 851 -24:201 4 ,  Electric vehicle conductive charging system – Part 24: Digital 
communication between a  d. c.  EV charging station and an electric vehicle  for control of d. c.  
charging  

IEC 621 96  (a l l  parts) ,  Plugs,  socket-outlets,  vehicle connectors and vehicle  inlets – 
Conductive charging of electric vehicles  

I EC  621 96-1 : 201 4,  Plugs,  socket-outlets,  vehicle connectors and vehicle inlets – Conductive 
charging of electric vehicles – Part 1 :  General requirements  

IEC 621 96-2: 201 6,  Plugs,  socket-outlets,  vehicle connectors and vehicle inlets – Conductive 
charging of electric vehicles – Part 2: Dimensional compatibility and interchangeability 
requirements for a. c. pin  and contact-tube accessories  

IEC 621 96-3: 201 4,  Plugs,  socket-outlets,  vehicle connectors and vehicle inlets – Conductive 
charging of electric vehicles – Part 3:  Dimensional compatibility and interchangeability 
requirements for d. c.  and a. c. /d. c.  pin and contact-tube vehicle couplers 

Full document details: IEC 61581-1-2017

http://www.avadocuments.com/doc/iec-61581-1-2017
http://www.avadocuments.com/doc/iec-61581-1-2017


I EC 61 851 -1 : 201 7    I EC  201 7  – 1 7  – 

IEC 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  62752,  In-Cable  Control and Protection Device for mode 2 charging of electric road 
vehicles (IC-CPD)  

I SO  1 7409: 201 5,  Electrically propelled road vehicles – Connection to  an  external electric 
power supply – Safety requirements  

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  fo l l owing  terms  and  defin i tions  apply.  

I SO and  I EC main ta in  term inolog ica l  databases  for use  i n  standard ization  at  the  fol l owing  
addresses:  

•  I EC  E lectroped ia:  avai lable  at  h ttp: //www.electroped ia .org /  

•  I SO  On l ine  browsing  p latform :  avai l able  at h ttp: //www. iso. org/obp  

3. 1  Electric  supply equ ipment  

3. 1 . 1   
EV supply equ ipment 
equ ipment or a  combination  of equ ipment,  provid ing  ded icated  functions  to  suppl y e lectric 
energy from  a  fixed  e lectrical  instal l ation  or suppl y network to  an  EV for the  purpose  of 
charg ing   

EXAMPLE  1 :  For Mode  3  case  B ,  the  EV suppl y equ ipment  consists  of the  charg ing  s tation  and  the  cabl e  assembly.  

EXAMPLE  2 :  For Mode  3  case  C,  the  EV suppl y equ i pment consi sts  of the  charg ing  stati on  wi th  i ts  cable  assembly.  

3. 1 .2   
AC  EV supply equ ipment 

EV suppl y equ ipment that suppl ies  al ternating  curren t to  an  EV 

3. 1 .3   
DC  EV supply equ ipment 

EV suppl y equ ipment that suppl ies  d i rect cu rren t to  an  EV 

3. 1 .4   
EV charging  system  
complete  system  i nclud ing  the  EV suppl y equ ipment and  the  EV functions  that are  requ ired  to  
suppl y e lectric  energy to  an  EV for the  purpose  of charg ing   

3. 1 .5   
EV charging  station  

stationary part  of EV suppl y equ ipment connected  to  the  suppl y network  

Note  1  to  en try:  For case  C,  the  cabl e  assembly i s  part  of the  EV charg i ng  station .  

3. 1 .6   
DC  EV charg ing  station  

EV charg ing  s tation  that suppl ies  d i rect curren t to  an  EV 
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3. 1 .7   
AC  EV charg ing  station  
EV charg ing  station  that suppl ies  al ternating  current to  an  EV 

3. 1 .8   
charging  
al l  functions  necessary to  cond i tion  vol tage  and /or current  provided  by the  AC or DC suppl y 
network to  assure  the  supply of e lectric energy to  the  RESS  

3. 1 .9   
charging  mode  

method  for connection  of an  EV to  the  supply network to  suppl y energy to  the  veh icle  

Note  1  to  en try:  Mode  1 ,  mode  2 ,  mode  3  and  mode  4  are  described  i n  C lause  6.  

3. 1 . 1 0   
case  A  
connection  of an  EV to  the  suppl y network wi th  a  p lug  and  cable  permanentl y attached  to  the  
EV  

SEE:  F igure  1  

 

Note  1  to  en try:  The  cab le  assembly i s  part  of the  veh icle.  

Figure 1  – Case  A connection  

3. 1 . 1 1   
case B   

connection  of an  EV to  a  suppl y network wi th  a  cable  assembly detachable  at  both  ends    

SEE:  F igure  2  

 

Note  1  to  en try:  The  detachable  cabl e  assembly i s  not  part  of the  veh i cl e  or the  charg i ng  s tati on .  

Figure 2  – Case  B  connection  

3. 1 . 1 2   
case C   
connection  of an  EV to  a  supply network u ti l i zi ng  a  cable  and  veh icle  connector permanentl y 
attached  to  the  EV charg ing  station .  

SEE:  F igure  3  
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Note  1  to  en try:  The  cab le  assembly i s  part  of the  EV charg i ng  s tation .  

Figure 3  – Case  C  connection  

Key for F igures  1  to  3   

(a)  Socket-ou tl et  

(b)  P l ug  

(c)  Cabl e   

(d )  Veh icle  connector 

(e)  Veh icle  coupl er 

(f)  Veh icl e  i n l et  

(g )  Charg ing  s tati on  

(h )  EV socket-ou tl et  

( i )  EV pl ug  

 

3.2  Insu lation  

3.2. 1   
basic insu lation  

i nsu lation  of hazardous- l i ve-parts  wh ich  provides  bas ic  protection  

[SOURCE:  I EC 60050-826: 2004,  826-1 2-1 4]  

3.2.2   
d i rect contact  

electrical  con tact of persons  or an imals  wi th  l i ve  parts  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-06-03]  

3.2.3   
double  insu lation   

i nsu lation  compris ing  both  basic  i nsu lation  and  supplementary i nsu lation  

[SOURCE:  I EC 60050-826: 2004,  826-1 2-1 6]  

3.2.4   
conductive  part  

part wh ich  can  carry e lectric  curren t  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-01 -06]  

3.2.5   
exposed  conductive  part  
conductive  part of e l ectri ca l  equ ipment,  wh ich  can  be  touched  and  wh ich  i s  not normal l y l i ve,  
bu t wh ich  can  become l i ve  when  basic  i nsu lation  fa i l s  

Note  1  to  en try:  A conducti ve  part  of e l ectri cal  equ ipment  wh ich  can  on l y become l i ve  through  contact wi th  an  
exposed -conducti ve-part  wh i ch  has  become l i ve  i s  not  considered  to  be  an  exposed-conducti ve-part  i tsel f.  

[SOURCE:  I EC 60050-441 : 1 998,  442-01 -21 ]  
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3.2.6   
hazardous-l ive-part  
l i ve  part wh ich ,  under certain  cond i ti ons,  can  g i ve  a  harmfu l  e lectric shock  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-06-05]  

3.2.7   
fau l t  protection  

protection  against shock under s i ng le-fau l t  cond i ti ons  

[SOURCE:  I EC 60050-1 95: 1 998/AMD1 :2001 ,  1 95-06-02]  

3.2.8   
insu lation  
al l  the  materia ls  and  parts  used  to  i nsu late  conductive  e lements  of a  device,  or a  set of 
properties  wh ich  characterize  the  abi l i ty of insu lation  to  provide  i ts  function  

[SOURCE:  I EC 60050-1 51 : 2001 ,  1 51 -1 5-41 ,  mod i fied  and  1 51 -1 5-42 ,  mod i fied ]   

3.2.9   
l ive  part  
conductor or conductive  part  i n tended  to  be  energ ized  in  normal  operation ,  incl ud ing  a  neutral  
conductor,  bu t by convention  not  a  PEN  conductor or PEM  conductor or PEL conductor 

Note  1  to  en try:  Th i s  concept  does  not  necessari l y impl y a  ri sk of e l ectri c  shock.  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-02-1 9]  

3.2. 1 0   
reinforced  insu lation  
i nsu lation  of hazardous- l i ve-parts  wh ich  provides  a  degree  of protection  against e l ectric  shock 
equ ivalent to  double  i nsu lation  

Note  1  to  en try:  Reinforced  i nsu lati on  may comprise  severa l  l ayers  wh ich  cannot  be  tested  s i ng l y as  basic  
i nsu lati on  or supplementary i nsu lation .  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-06-09]  

3.2. 1 1   
supplementary insu lation  

i ndependent i nsu lation  appl ied  i n  add i tion  to  bas ic i nsu lation  for fau l t  protection  

[SOURCE:  I EC 60050-826: 2004,  826-1 2-1 5]  

3.3  Functions  

3.3. 1   
control  pi lot conductor 
i nsu lated  conductor i ncorporated  in  a  cable  assembly,  wh ich ,  together wi th  the  protective  
conductor,  i s  part  of the  con trol  pi l ot ci rcu i t  

3.3.2   
control  pi lot ci rcu i t  
ci rcu i t  des igned  for the  transm ission  of s ignals  or communication  between  the  EV and  the  EV 
suppl y equ ipment 

Note  1  to  en try:  for Mode  2  i t  i s  between  the  EV and  the  I CCB  or I C-CPD.  
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3.3.3   
control  pi lot function  
function  used  to  mon i tor and  con trol  the  i n teraction  between  the  EV and  the  EV suppl y 
equ ipment 

3.3.4   
control  pi lot function  control ler 
CPFC   
device  in  the  EV suppl y equ ipment and  the  EV responsib le  for the  con trol  pi l ot  function  and  
the  generation  of the  PWM  s ignal  

Note  1  to  en try:  Th i s  note  appl i es  to  the  French  l anguage  on ly.  

3.3.5   
proximity function  
electrica l  or mechan ical  means  to  i nd icate  the  insertion  state  of the  veh icle  connector i n  the  
veh icle  i n l et to  the  EV and /or to  i nd icate  the  i nsertion  s tate  of the  p lug  i n  the  socket-ou tlet of 
the  EV charg ing  station  

3.4  Vehicle  

3.4. 1   
electric veh icle  
EV 
(electric road  veh icle)   
any veh icle  propel l ed  by an  e lectric motor d rawing  cu rren t from  an  RESS,  i n tended  primari l y 
for use  on  publ ic  roads  

Note  1  to  en try:  I n  th i s  s tandard ,  these  terms  refer on l y to  those  veh icles  that  can  be  charged  from  an  external  
e l ectri cal  source.  

[SOURCE:  I SO 1 7409]  

3.4.2   
plug  in  hybrid  electric road  veh icle   
PHEV 
electrical  veh icle  that can  charge  the  rechargeable  e lectrical  energy storage  device  from  an  
external  e l ectric  source  and  also  derives  part of i ts  energy from  another on-board  source  

Note  1  to  en try:  Th i s  note  appl i es  to  the  French  l anguage  on ly.  

3.4.3   
rechargeable  energy storage system   
RESS  
system  that s tores  energy for del i very of e lectric energy and  wh ich  i s  rechargeable  

EXAMPLE:  batteries,  capaci tors  

Note  1  to  en try:  Th i s  note  appl i es  to  the  French  l anguage  on ly.  

[SOURCE:  I SO 1 7409]  

3.5  Cords,  cables  and  connection  means  

3.5. 1   
adaptor 
portable  accessory constructed  as  an  i n tegral  un i t i ncorporating  both  a  p l ug  portion  and  one  
socket-ou tlet portion  

[SOURCE:  I EC 60050-442: 1 998,  442-03-1 9,  mod i fied ]  
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3.5.2   
cable  assembly 
assembly cons isting  of fl exib le  cable  or cord  fi tted  wi th  a  p lug  and /or a  veh icle  connector,  that  
i s  used  to  establ ish  the  connection  between  the  EV and  the  supply network or an  EV charg ing  
station  

Note  1  to  en try:  A cabl e  assembly can  be  detachabl e  or be  a  part  of the  EV or the  EV charg ing  stati on .  

Note  2  to  en try:  A cabl e  assembly can  i ncl ude  one  or more  cables,  wi th  or wi thou t a  fi xed  j acket,  wh ich  can  be  i n  
a  fl exi ble  tube,  condu i t  or wi re  way.  

[SOURCE:  I EC 621 96-1 : 201 4,  3 . 1 ,  mod i fied ]  

3.5.3   
cable  management system  
one or more  devices  that i s  i n tended  to  protect a  cable  assembly from  mechan ical  damage  
and /or to  faci l i tate  i ts  hand l i ng  

EXAMPLE:  Cabl e  suspens ion  device.  

3.5.4   
cord  extension  set  
assembly consisting  of a  fl exib le  cable  or cord  fi tted  wi th  pl ug  and  a  portable  socket-ou tlet or 
connector wh ich  can  match  each  other 

Note  1  to  en try:  The  cord  i s  cal l ed  an  “adapter cord ”  when  the  pl ug  and  socket-ou tl et  do  not  match .  

Note  2  to  en try:  A Mode  1 ,  Mode  2  or Mode  3  cable  assembly i s  not  consi dered  as  a  cord  extension  set.  

[SOURCE:  I EC 60050-461 : 2008,  461 -06-1 7,  mod i fied ]  

3.5.5   
in -cable  control  box 
ICCB  
device  i ncorporated  in  the  Mode  2  cable  assembly,  wh ich  performs  con trol  functions  and  
safety functions  

Note  1  to  en try:  The  “ I CCB”  i s  cal l ed  “function  box”  i n  I EC 62752.  

Note  2  to  en try:  Th i s  note  appl i es  to  the  French  l anguage  on ly.  

3.5.6   
IC-CPD  

Mode 2  cable  assembly that compl ies  wi th  I EC  62752   

3.5.7   
EV socket-outlet  
speci fic socket-outlet  i n tended  to  be  used  as  part of EV suppl y equ ipment and  defined  i n  the  
I EC 621 96  series  

3.5.8   
EV plug  
speci fic p lug  i n tended  to  be  used  as  part  of EV suppl y equ ipment and  defined  i n  the  
I EC 621 96  series  

3.5.9   
plug  
accessory having  contacts  des igned  to  engage  wi th  the  con tacts  of a  socket-ou tlet,  a lso  
i ncorporating  means  for the  electrical  connection  and  mechan ica l  retention  of fl exible  cables  
or cords  
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[SOURCE:  I EC 60050-442: 1 998,  442-03-01 ,  mod i fied  – The  word  "p ins"  has  been  replaced  by 
"con tacts"  i n  the  defin i tion . ]  

3.5. 1 0   
socket-outlet  
accessory having  socket-con tacts  des igned  to  engage wi th  the  con tacts  of a  p l ug  and  having  
term inals  for the  connection  of cables  or cords  

[SOURCE:  I EC 60050-442: 1 998,  442-03-02,  mod i fied  – The  word  "p ins"  has  been  replaced  by 
"con tacts"  i n  the  defin i ti on . ]  

3.5. 1 1   
standard  plug  and  socket-outlet  
plug  and  socket-outlet wh ich  meets  the  requ i rements  of any I EC and /or any national  standard  
that provides  i n terchangeabi l i ty by s tandard  sheets,  exclud ing  the  speci fic  EV accessories  as  
defined  i n  the  I EC 621 96  series  

Note  1  to  en try:  The  I EC 60309-1 ,  I EC 60309-2  and  I EC 60884-1  and  I EC  TR 60083,  d efi ne  standard  p l ugs  and  
socket-ou tl ets .  

3.5. 1 2   
veh icle  coupler  
electric veh icle  coupler 

means  of enabl ing  the  connection  at  wi l l  of a  flexib le  cable  to  an  electric veh icle  

Note  1  to  en try:  I t  consists  of two  parts :  a  veh icle  connector and  a  veh icle  i n l et.  

[SOURCE:  I EC 621 96-1 : 201 4,  3 . 3]  

3.5. 1 3   
veh icle  connector 
electric veh icle  connector 

part of a  veh icle  coupler i n tegral  wi th ,  or i n tended  to  be  attached  to  the  cable  assembly 

[SOURCE:  I EC 621 96-1 : 201 4,  3 . 3. 1 ]  

3.5. 1 4   
veh icle  in let  
electric veh icle  in let  

part of a  veh icle  coupler i ncorporated  in ,  or fixed  to,  the  e lectric veh icle   

[SOURCE:  I EC 621 96-1 : 201 4,  3 . 3. 2]  

3.5. 1 5   
connecting  point  

point  where  one  e lectric  veh icle  i s  connected  to  the  fixed  i nstal lation   

Note  1  to  en try:  The  connecti ng  poin t  for Modes  1  and  2  i s  the  poin t  where  one  e l ectri c  veh icle  i s  connected  to  
the  fi xed  i nsta l l ati on  or supp ly network.   

Note  2  to  en try:  The  connecti ng  poin t  for Modes  3  and  4  i s  the  poin t  where  one  e l ectri c  veh icle  i s  connected  to  
the  EV charg ing  stati on  

Note  3  to  en try:  The  connecti ng  poin t  for Mode  1 ,  Mode  2  and  Mode  4 ,  connected  by a  cable  and  pl ug  i s  the  
standard  socket-ou tl et.  

Note  4  to  en try:  The  connecti ng  po in t  for Mode  3  and  permanentl y connected  Mode  4  i s  the  EV socket-ou tl et  
(case  A and  case  B )  or the  EV connector (case  C).  
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3.5. 1 6   
in terlock  
device  or combination  of devices  that prevents  the  power contacts  of a  socket-ou tlet/veh icle  
connector from  becom ing  l i ve  before  i t  i s  i n  proper engagement wi th  a  p lug /veh icle  i n let,  and  
wh ich  e i ther prevents  the  p lug /veh icle  connector from  being  wi thdrawn  wh i l e  i ts  power 
con tacts  are  l i ve  or makes  the  power con tacts  dead  before  separation  

3.5. 1 7   
retain ing  means  
device  (e. g .  mechan ica l  or e lectromechan ical )  that holds  a  p l ug  or veh icle  connector i n  
posi tion  when  i t  i s  i n  proper engagement,  and  prevents  i ts  un in tentional  wi thdrawal   

[SOURCE:  I EC 621 96-1 : 201 4,  3 . 9]  

3.5. 1 8   
latch ing  device  
part of the  i n terlock mechan ism  provided  to  hold  a  p lug  i n  the  socket-ou tlet  or veh icle  
connector i n  the  veh icle  i n let to  prevent i ts  i n tentional  or un in tentional  wi thdrawal  

EXAMPLE  See  standard  sheets  2- I I  and  2-I I I d  i n  I EC 621 96-2 : 201 4  and  3-I I I c  i n  I EC 621 96-3: 201 4.  

[SOURCE:  I EC 621 96-1 : 201 4,  3 . 1 0 ,  mod i fied ]  

3.5. 1 9   
locking  mechanism  
means  i n tended  to  reduce the  l i kel i hood  of tampering  wi th ,  or an  unauthori sed  removal ,  of the  
accessories  

[SOURCE:  I EC 621 96-1 : 201 4,  3 . 1 1 ,  mod i fied ]  

3.5.20   
veh icle  adaptor  
portable  accessories  constructed  as  an  i n tegral  u n i t  i ncorporating  both  veh icle  i n let portion  
and  veh icle  connector portion  

3.6  Service and  usage  

3.6. 1   
indoor use  

i n tended  for operation  under normal  ambien t cond i tions  i n  a  bu i l d i ng  

[SOURCE:  I EC 60050-1 51 : 2001 ,  1 51 -1 6-06,  mod i fied  – The  term  " indoor"  has  been  replaced  
by " i ndoor use". ]  

3.6.2   
outdoor use  

capable  of operating  under speci fic range  of ou tdoor cond i tions   

[SOURCE:  I EC 60050-1 51 : 2001 ,  1 51 -1 6-05,  mod i fied  – The  term  "ou tdoor"  has  been  replaced  
by "ou tdoor use". ]  

3.6.3   
equ ipment  for locations  wi th  restricted  access  
equ ipment access ib le  to  a l l  persons  who  are  au thorized  to  have  access  to  the  l ocation  (e. g .  
equ ipment located  i n  pri vate  hous ing ,  pri vate  parking  areas  or s im i l ar p l aces)  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-04-04,  mod i fied ]  
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3.6.4   
equ ipment for locations  wi th  non-restricted  access  
equ ipment access ible  for a l l  persons,  e. g .  access  avai l ab le  i n  a  publ ic  area  

3 . 6.5   
portable  equ ipment 
cord  and  p lug  connected  equ ipment,  cable  assembly,  adaptors  or other accessories  that  are  
capable  to  be  carried  by one  person  and  designed  and  i n tended  to  be  carried  wi th in  the  EV 

3.6.6   
mobi le  equ ipment  
electric equ ipment wh ich  is  moved  wh i l e  i n  operation  or wh ich  can  eas i l y be  moved  from  one  
p lace  to  another wh i l e  connected  to  the  suppl y.  

[SOURCE:  I EC 60050-826: 2004,  826-1 6-04]  

3.6.7   
stationary equ ipment  
equ ipment or e lectric equ ipment not provided  wi th  a  carrying  hand le  and  having  such  a  mass  
that  i t  cannot eas i l y be  moved  

Note  1  to  en try:  Stationary equ ipment  i s  i n tended  to  be  e i ther permanentl y connected  to  the  suppl y network or 
connected  to  the  suppl y network by a  cabl e  and  pl ug .  

[SOURCE:  I EC 60050-826: 2004,  826-1 6-06,  mod i fied ]  

3.6.8   
ground  mounted  

equ ipment wi th  a  part i n tended  to  be  embedded  or attached  to  the  g round  

3.6.9   
permanently connected  EV supply equ ipment  
EV suppl y equ ipment that  can  on l y be  connected  to,  or d isconnected  from ,  the  AC  or DC 
supply network by the  use  of a  tool  

[SOURCE:  I EC 60050-1 51 : 2001 /AMD2:201 4,  1 51 -1 1 -29,  mod i fied ]  

3.6. 1 0   
user  
party who  wi l l  speci fy,  purchase,  use  and /or operate  the  EV suppl y equ ipment,  or someone  
acti ng  on  thei r behal f 

[SOURCE:  I EC 61 439-1 : 201 1 ,  3 . 1 0 .3 ,  mod i fied ]  

3.7  General  terms  

3.7. 1   
supply network 
any source  of e lectric  energy (eg .  mains  or e l ectric  gri d ,  d istribu ted  energy resources  (DER),  
battery bank,  PV instal l ation ,  generator,  etc.  )  

3.7.2   
protective conductor  

conductor provided  for purposes  of safety,  for example  protection  against e l ectric shock  

EXAMPLE  Examples  of a  protecti ve  conductor i ncl ude  a  protecti ve  bond i ng  conductor,  protecti ve  earth i ng  
conductor and  an  earth i ng  conductor when  used  for protection  agai nst  e l ectri c  shock.  

[SOURCE:  I EC 60050-826: 2004,  826-1 3-22,  mod i fied ]   
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3.7.3   
protective earth ing  conductor 
protective ground ing  conductor (US,  CA)  
equ ipment grounding  conductor (US,  CA)  

protective  conductor provided  for protective  earth ing   

Note  1  to  en try:  I n  the  U . S .A.  and  i n  CA,  the  term  "ground"  i s  used  i nstead  of "earth " .  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-02-1 1 ,  mod i fied  – The  th i rd  term  and  Note  1  have  been  
added . ]  

3.7.4   
earth ing  terminal  
grounding  terminal  (US,  CA)  
term inal  provided  on  equ ipment or on  a  device  and  in tended  for the  e lectric  connection  wi th  
the  earth ing  arrangement  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-02-31 ]  

3.7.5   
protective earth ing  
protective g round ing  (US,  CA)  
earth ing  a  poin t  or poin ts  i n  a  system  or i n  an  i nsta l lation  or i n  equ ipment for purposes  of 
e lectrica l  safety 

[SOURCE:  I EC 60050-1 95: 1 998/AMD1 :2001 ,  1 95-01 -1 1 ]  

3.7.6   
residual  current  device  
RCD  
mechan ical  swi tch ing  device  des igned  to  make,  carry and  break curren ts  under normal  
service  cond i ti ons  and  to  cause  the  open ing  of the  contacts  when  the  res idual  current  atta ins  
a  g iven  va lue  under speci fi ed  cond i ti ons  

Note  1  to  en try:  A res idual  current  d evice  can  be  a  combination  of various  separate  e l ements  designed  to  detect  
and  evaluate  the  res idual  cu rren t and  to  make  and  break cu rren t.  

[SOURCE:  I EC 60050-442: 1 998,  442-05-02]  

3.7.7   
l eakage  current  

electric curren t i n  an  unwan ted  conductive  path  under normal  operati ng  cond i tions  

[SOURCE:  I EC 60050-1 95: 1 998,  1 95-05-1 5]  

3.7.8   
swi tch ing  device  

device  des igned  to  make  or break the  current in  one  or more  e lectric  ci rcu i ts  

[SOURCE:  I EC 60050-441 : 1 984,  441 -1 4-01 ] ]  

3.7.9   
mechanical  switch ing  device  
swi tch ing  device  des igned  to  close  and  open  one  or more  electri c ci rcu i ts  by means  of 
separable  contacts  

[SOURCE:  I EC 60050-441 : 1 984,  441 -1 4-02,  mod i fied  – The  note  has  been  removed . ]  
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3.7. 1 0   
touch  current  
electric  current  passing  through  a  human  body or through  an  an imal  body when  i t  touches  one  
or more  accessib le  parts  of an  e lectrical  i nsta l lation  or e l ectrical  equ ipment  

[SOURCE:  I EC 60050-826: 2004,  826-1 1 -1 2]  

4 General  requirements  

The EV suppl y equ ipment shal l  be  so  constructed  that an  EV can  be  connected  to  the  EV 
suppl y equ ipment so  that in  normal  cond i ti ons  of use,  the  energy transfer operates  safel y,  and  
i ts  performance  is  re l iab le  and  m in im ises  the  risk of danger to  the  user or surround ings.  

Compliance is checked by meeting all of the  relevant requirements of the IEC 61851  series.  

Un less  otherwise  s tated  a l l  tests  i nd icated  i n  th is  document are  type  tests.  

Un less  otherwise  s tated ,  a l l  tests  requ i red  by th is  standard  may be  conducted  on  separate  
samples.  They may be  done  on  the  same samples  at the  manufacturer’s  agreement.  

Un less  otherwise  s tated ,  each  test  i s  conducted  once.  

Un less  otherwise  speci fi ed ,  a l l  tests  shal l  be  carried  ou t i n  a  d raught-free  l ocation  and  at  an  

ambien t temperature  of 20°±  5  °C.  

The  EV suppl y equ ipment shal l  be  rated  for one  or more  of s tandard  nom inal  vo l tages  and  
frequencies  as  g i ven  i n  I EC  60038.  

NOTE  I n  the  fol l owi ng  coun tries,  national  s tandards  or regu lations  provide  d i fferen t requ i rements  for frequency:  
JP.   

Assembl ies  for EV supply equ ipment shal l  comply wi th  I EC TS  61 439-7  wi th  the  exceptions  or 
add i ti ons  as  i nd icated  i n  Clause  1 3.  

The  s tandard  appl ies  to  equ ipment that i s  des igned  to  be  used  at  an  a l ti tude  up  to  2  000  m .  

For equ ipment des igned  to  be  used  at a l ti tudes  above  2  000  m ,  i t  i s  necessary to  take  i n to  
account the  reduction  of the  d ie lectric  streng th  and  the  cool ing  effect of the  a i r.  E lectrical  
equ ipment i n tended  to  operate  under these  cond i ti ons  shal l  be  designed  or used  i n  
accordance  wi th  an  agreement between  manufacturer and  user.  

5 Classification  

5.1  Characteristics  of power supply and  ou tput  

5. 1 . 1  Characteristics  of power supply input  

The EV suppl y equ ipment shal l  be  class i fied  accord ing  to  the  supply network system  that i t  i s  
i n tended  to  be  connected  to:  

– EV suppl y equ ipment connected  to  AC  suppl y network;  

– EV suppl y equ ipment connected  to  DC  suppl y network.  

The  EV suppl y equ ipment shal l  be  cl ass i fi ed  accord ing  to  the  e lectric  connection  method :  

– P lug  and  cable  connected ;  

– Permanen tl y connected .  
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5. 1 .2  Characteristics  of power supply output  

The EV supply equ ipment shal l  be  classi fi ed  accord ing  to  the  type  of curren t  the  EV suppl y 
equ ipment del i vers:  

– AC  EV suppl y equ ipment;  

– DC  EV suppl y equ ipment;  

– AC  and/or DC EV suppl y equ ipment.  

5.2  Normal  environmental  condi tions  

The EV supply equ ipment shal l  be  cl ass i fi ed  accord ing  to  the  envi ronmental  cond i ti ons  and  
use:   

– i ndoor use;  

– ou tdoor use.  

NOTE  The  cond i ti ons  that  defi ne  i n door and  ou tdoor use  are  g i ven  i n  7 . 1 . 1  of I EC 61 439-1 : 201 1 .  

5.3  Special  envi ronmental  cond i tions  

The EV suppl y equ ipment may be  classi fi ed  accord ing  to  thei r su i tabi l i ty for use  i n  specia l  
envi ronmenta l  cond i ti ons  other than  those  speci fi ed  in  th is  document,  i f declared  so  by the  
manufacturer.  

5.4  Access  

The EV supply equ ipment shal l  be  class i fied  accord ing  to  the  l ocation  they are  in tended  for:  

– equ ipment for l ocations  wi th  restricted  access;  

– equ ipment for l ocations  wi th  non-restricted  access.  

5.5  Mounting  method  

The EV suppl y equ ipment shal l  be  cl ass i fi ed  accord ing  to  the  type  of moun ting :  

a)  stationary equ ipment;   

– mounted  on  wal ls,  po les  or equ ivalen t posi tions:  

•  fl ush  mounted ;  

•  su rface  mounted .  

– pole/column/pipe-mounted  

– floor mounted  

– g round  mounted .   

b)  non  stationary equ ipment 

– portable  equ ipment;  

– mobi le  equ ipment.  

NOTE  More  than  one  cl ass i fi cation  can  appl y.   

5.6  Protection  against  electric shock 

The equ ipment shal l  be  classi fied  accord ing  to  the  protection  against  el ectri c shock:  

– cl ass  I  equ ipment;  

– cl ass  I I  equ ipment;  

– cl ass  I I I  equ ipment.  
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NOTE  Cl ass  I ,  Class  I I  and  Cl ass  I I I  descri pti ons  can  be  found  i n  I EC 61 1 40: 201 6,  7 . 3,  7 , 4  and  7. 5.  

5.7  Charg ing  modes  

The EV supply equ ipment shal l  be  class i fied  accord ing  to  6. 2:  

– Mode 1 ;  

– Mode 2 ;  

– Mode 3;  

– Mode 4 .  

NOTE  EV suppl y equ ipment wi th  mu l ti pl e  ou tpu ts  can  be  cl assi fi ed  as  supporti ng  more  than  one  mode.   

6 Charging  modes  and  functions  

6.1  General  

Clause  6  describes  the  d i fferen t charg ing  modes  and  functions  for energy transfer to  EVs.  

6.2  Charg ing  modes  

6.2. 1  Mode 1  

Mode 1  i s  a  method  for the  connection  of an  EV to  a  standard  socket-ou tlet of an  AC suppl y 
network,  u ti l i zi ng  a  cable  and  p lug ,  both  of wh ich  are  not  fi tted  wi th  any supplementary p i lot or 
auxi l i ary contacts .  

The  rated  va lues  for curren t and  vol tage  shal l  not exceed :  

– 1 6  A and  250  V AC,  s ing le-phase,   

– 1 6  A and  480  V AC,  three-phase.  

EV suppl y equ ipment i n tended  for Mode  1  charg ing  shal l  provide  a  protective  earth ing  

conductor from  the  standard  pl ug  to  the  veh icle  connector.  

Current l im i tations  are  a l so  subject to  the  s tandard  socket-ou tlet ratings  described  i n  9 . 2 .  

NOTE  1  I n  the  fol l owing  coun tries,  Mode  1  charg i ng  i s  proh i bi ted  by national  codes:  US,  I L ,  UK 

NOTE  2  I n  the  fol l owing  coun tries,  Mode  1  charg i ng  i s  proh i bi ted  i n  publ i c  areas  by national  codes:  I T  

NOTE  3  I n  the  fol l owing  countri es ,  Mode  1  charg i ng  wi thou t i n tegral  ground  fau l t  l eakage  i n terruption  i s  not  
perm i tted :  CA 

NOTE  4  I n  the  fol l owing  coun tri es,  p l ugs  and  socket-ou tl ets  accord ing  to  I EC 60309-2  are  recommended  for 
Mode  1  connections  for more  than  8  A (2  kVA):  CH .  

NOTE  5  I n  the  fol l owing  countries,  for EV suppl y equ i pment equ ipped  wi th  a  p l ug  for househol d  and  s im i l ar use,  
repeated  conti nuous  l oads  of l ong  duration ,  shal l  be  l im i ted  to  6  A:  DK 

NOTE  6  I n  the  fol l owing  countries,  EV suppl y equ i pment  equ ipped  wi th  a  p l ug  for household  and  s im i l ar use,  i f 
the  charg i ng  cycle  can  exceed  2  hours,  the  maximum  rated  cu rren t  i s  1 0  A:  NO  

NOTE  7  I n  the  fol l owing  countries,  EV suppl y equ i pment  equ ipped  wi th  a  p l ug  for household  and  s im i l ar use,  i f 
the  charg i ng  cycle  can  exceed  2  hours,  the  maximum  rated  cu rren t i s  8  A:  FR 

NOTE  8  I n  the  fol l owing  countri es,  Mode  1  cabl e  assembly wi thou t PCRD shal l  n ot  be  used  bu t  on l y Mode  1  
cables  wi th  a  PCRD:  DE  

– (  Due  to  Arti cl e  1 4  i n  the  consti tu ti onal  l aw of Germany wh ich  frames  the  preservati on  of s tatus  quo  of exi sti ng  
e l ectri cal  i nsta l l ati ons  i t  cannot be  ensured  that  fi xed  e l ectri cal  i nstal l ati ons  at  a l l  t imes  provi de  an  RCD  i n  
Germany).  
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6.2.2  Mode 2  

Mode 2  i s  a  method  for the  connection  of an  EV to  a  s tandard  socket-ou tlet of an  AC suppl y 
network u ti l i zi ng  an  AC  EV suppl y equ ipment wi th  a  cable  and  p l ug ,  wi th  a  con trol  p i l ot  
function  and  system  for personal  protection  against  e l ectric shock placed  between  the  
standard  p lug  and  the  EV.  

The  rated  va lues  for curren t and  vol tage  shal l  not exceed :  

– 32  A and  250  V AC  s ing le-phase;  

– 32  A and  480  V AC  three-phase.  

Current l im i tations  are  a l so  subject to  the  s tandard  socket-ou tlet ratings  described  i n  9 . 2 .  

EV suppl y equ ipment i n tended  for Mode  2  charg ing  shal l  provide  a  protecti ve  earth ing  
conductor from  the  s tandard  pl ug  to  the  veh icle  connector.  

Mode  2  equ ipment that i s  destined  to  be  mounted  on  a  wal l  bu t  i s  detachable  by the  user,  or 
to  be  used  i n  a  shock res istan t enclosure  shal l  use  protection  equ ipment as  requ ired  by 
IEC 62752.   

NOTE  1  I n  the  fol l owing  coun tries,  Mode  2  charg i ng  i s  l im i ted  by national  codes  to  250  V maximum :  US,  CA.  

NOTE  2  I n  the  fol l owing  coun tries,  Mode  2  i s  not  a l l owed  i n  publ i c  areas:  I T.  

NOTE  3  I n  the  fol l owing  countries,  Mode  2  shal l  not  exceed  1 6  A and  not  exceed  250  V AC i n  s i ng le  phase  
systems:  CH .  

NOTE  4  I n  the  fol l owi ng  countries,  the  use  of I EC 60309-2  accessories  i s  recommended  for Mode  2  connecti ons  
for more  than  8  A (2  kVA):  CH .  

NOTE  5  I n  the  fo l l owing  coun tries,  for EV supply equ ipment  equ ipped  wi th  a  p l ug  for househol d  and  s im i l ar use,  
repeated  con ti nuous  l oads  of l ong  duration ,  shal l  be  l im i ted  to  6  A:  DK 

NOTE  6  I n  the  fol l owing  coun tries,  EV suppl y equ i pment equ ipped  wi th  a  p l ug  for household  and  s im i l ar use,  i f 
the  charg i ng  cycle  can  exceed  2  hours,  the  maximum  rated  cu rrent  i s  8  A:  FR 

NOTE  7  I n  the  fol l owing  coun tries,  EV suppl y equ i pment equ ipped  wi th  a  p l ug  for household  and  s im i l ar use,  i f 
the  charg i ng  cycle  can  exceed  2  hours,  the  maximum  rated  cu rrent  i s  1 0  A:  NO  

NOTE  8  I n  the  fol l owi ng  coun tries ,  the  use  of I EC 60309-2  accessories  i s  recommended  for Mode  2  connecti ons  
for more  than  1 0  A:  I T  

6.2.3  Mode 3  

Mode  3  i s  a  method  for the  connection  of an  EV to  an  AC  EV suppl y equ ipment permanentl y 
connected  to  an  AC  suppl y network,  wi th  a  con trol  p i l ot  function  that extends  from  the  AC  EV 
suppl y equ ipment to  the  EV.  

EV suppl y equ ipment i n tended  for Mode  3  charg ing  shal l  provide  a  protecti ve  earth ing  
conductor to  the  EV socket-outlet  and/or to  the  veh icle  connector.   

6.2.4  Mode 4  

Mode 4  i s  a  method  for the  connection  of an  EV to  an  AC or DC  suppl y network u ti l i zing  a  DC  
EV suppl y equ ipment,  wi th  a  con trol  p i l ot function  that  extends  from  the  DC  EV suppl y 
equ ipment to  the  EV.  

Mode  4  equ ipment may be  e i ther permanentl y connected  or connected  by a  cable  and  p lug  to  
the  supply network.   

EV suppl y equ ipment i n tended  for Mode 4  charg ing  shal l  provide  a  protecti ve  earth ing  
conductor or protecti ve  conductor to  the  veh icle  connector.   
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Add i tional  requ irements  for DC  EV suppl y equ ipment are  g iven  in  I EC 61 851 -23.   

6.3  Functions  provided  in  Mode 2 ,  3  and  4  

6.3. 1  Mandatory functions  in  Modes  2,  3 ,  and  4  

6. 3. 1 . 1  General  

The  fo l l owing  con trol  pi l ot functions  shal l  be  provided  by the  EV suppl y equ ipment:  

•  Conti nuous  continu i ty checking  of the  protecti ve  conductor accord ing  to  6. 3. 1 . 2 ;  

•  Veri fication  that the  EV i s  properl y connected  to  the  EV suppl y equ ipment  accord ing  to  
6 . 3. 1 . 3 ;  

•  Energ ization  of the  power suppl y to  the  EV accord ing  to  6 . 3 . 1 . 4;  

•  De-energ ization  of the  power suppl y to  the  EV accord ing  to  6 . 3. 1 . 5;  

•  Maximum  a l lowable  current  accord ing  to  6. 3. 1 . 6 .  

Compliance is checked by inspection and test where applicable.  

I f EV suppl y equ ipment can  supply more  than  one  veh icle  s imu l taneously,  i t  sha l l  ensure  that 
the  con trol  p i l ot function  performs  the  above  functions  i ndependentl y at each  connecting  poin t.  

NOTE  The  con trol  p i l ot  fu nctions  can  be  ach ieved  us ing  a  PWM  s i gnal  and  a  con trol  p i l ot  as  described  i n  Annex A 
or by any other non  PWM system  that  provi des  the  same  resu l ts  and  i s  compatibl e  wi th  Annex A.  An  example  i s  
g i ven  i n  i n formative  Annex D.  

EV suppl y equ ipment designed  for Mode  2  or Mode 3 ,  using  the  control  p i l ot conductor and  
u ti l i zing  accessories  accord ing  to  I EC  621 96-2 ,  shal l  be  provided  wi th  con trol  p i l ot function  
accord ing  to  Annex A.  

6.3. 1 .2  Continuous  continu i ty checking  of the  protective conductor 

Whi le  charg ing  i n  Mode 2 ,  the  e lectrica l  con ti nu i ty of the  protecti ve  earth ing  conductor 
between  the  I CCB and  the  respective  EV contact shal l  be  con tinuousl y mon i tored  by the  ICCB.  

Whi le  charg ing  i n  Mode  3 ,  the  e lectrica l  con ti nu i ty of the  protecti ve  earth ing  conductor 
between  the  EV charg ing  s tation  and  the  respective  EV con tact  sha l l  be  con tinuous l y 
mon i tored  by the  EV suppl y equ ipment.  

Wh i le  charg ing  i n  Mode  4 ,  the  e lectrica l  con tinu i ty of the  protective  conductor between  the  EV 
charg ing  station  and  the  respective  EV con tact shal l  be  con ti nuousl y mon i tored  by the  EV 
suppl y equ ipment.  

The  EV suppl y equ ipment shal l  d isconnect the  suppl y to  the  EV i n  case  of:  

•  l oss  of e lectrical  con tinu i ty of the  protecti ve  conductor ( i . e .  open  con trol  p i l ot ci rcu i t) ,  
wi th in  1 00  ms.   

•  i ncapaci ty to  veri fy the  con tinu i ty of the  protecti ve  conductor (e. g .  short  ci rcu i t between  
p i lot wi re  and  protecti ve  conductor) ,  wi th in  3  s .  

6.3. 1 .3  Veri fication  that  the  EV is  properly connected  to  the  EV supply equ ipment  

The EV suppl y equ ipment shal l  be  able  to  determ ine  that  the  EV is  properly connected  to  the  
EV suppl y equ ipment.   

Proper connection  is  assumed  when  the  con ti nu i ty of the  control  p i l ot ci rcu i t  i s  detected .  
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6.3. 1 .4  Energization  of the  power supply to  the  EV 

The EV socket-outlet  or the  veh icle  connector shal l  not be  energ ized  un less  the  con trol  p i l ot  
function  between  EV suppl y equ ipment and  EV has  been  establ ished  correctl y wi th  s ignal  
states  al l owing  energ ization .  

The  presence of such  states  does  not impl y that energy wi l l  be  transferred  between  the  EV 
supply equ ipment and  the  EV as  th is  may be  subj ect to  other external  cond i ti ons,  e . g .  energy 
management system .  

I f the  EV requests  ven ti l ation ,  the  EV suppl y equ ipment shal l  on l y energ ize  the  system  i f such  
ven ti lation  i s  provided  by the  i nstal l ation  or the  prem ises.  

6.3. 1 .5  De-energization  of the  power supply to  the  EV 

I f the  control  p i l ot  s ignal  i s  i n terrupted  the  power suppl y to  the  EV shal l  be  i n terrupted  
accord ing  to  6 . 3 . 1 . 2.  

I f the  control  p i lot s i gnal  status  no  longer a l l ows  energ ization ,  the  power supply to  the  EV 
shal l  be  i n terrupted  bu t the  con trol  p i l ot  s ignal l i ng  may remain  i n  operation .  

6.3. 1 .6  Maximum al lowable  current  

A means  shal l  be  provided  to  in form  the  EV of the  value  of the  maximum  curren t i t  i s  a l l owed  
to  d raw.  The  value  of the  maximum  current  perm i tted  shal l  be  transm i tted  and  shal l  not  
exceed  any of the  fo l l owing :  

•  the  rated  output current  of the  EV suppl y equ ipment,   

•  the  rated  current  of the  cable  assembly.  

NOTE  The  cab le  assembly i n cl udes  Mode  2  and  Mode  3  cable  assembl ies.  

The transm itted  value  may change,  wi thout exceed ing  the  maximum  al l owed  curren t,  to  adapt 
to  power l im i tations,  e. g .  for l oad  management.  

The  EV suppl y equ ipment may i n terrupt the  energy suppl y i f the  current  d rawn  by the  EV 
exceeds  the  transm itted  value.  

6.3.2  Optional  functions  for Modes  2,  3  and  4  

6.3.2 .1  General  

The optional  functions  that  are  implemented  shal l  be  ind icated  i n  the  manual  and  shal l  fu l fi l  
the  requ irements  of 6. 3. 2 .  

Other functions  can  be  provided .  

Compliance is checked by inspection  and test where applicable.  

6.3.2 .2  Venti lation  during  supply of energy 

EV suppl y equ ipment can  exchange  i n formation  wi th  i nsta l lation  regard ing  the  request  and  
presence for ven ti l ation .  

NOTE  1  Venti l ati on  requ i rements  m igh t  be  subject  to  l ocal  or nati ona l  regu l ation  or s tandard .  

NOTE  2  I n  the  fol l owi ng  coun tri es  nati onal  regu l ations  may requ i re  venti l ati on  for some s i tuations  for i ndoor 
charg i ng  under certai n  cond i ti ons:  CA.  

NOTE  3  Th i s  i s  main l y a  requ i rement for i ndoor charg ing .  
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6.3.2 .3  In tentional  and  un intentional  d isconnection  of the  veh icle  connector and/or 
the  EV plug  

A mechan ical  or e lectromechan ical  means  shal l  be  provided  to  prevent i n ten tional  and  
un in tentional  d isconnection  under l oad  of the  veh icle  connector and /or p lug  accord ing  to  
IEC 621 96-1 .  

NOTE  1  I EC 621 96-1 : 201 4  defi nes  th ree  l evel s  of prevention  of d i sconnection  as  g i ven  i n  the  defi n i ti ons  3. 9,  3 . 1 0  
and  3. 1 1  i n  the  order of i ncreas ing  constra in ts ,  as  fol l ows:  

– Un in tenti ona l  d i sconnection  prevention  ->  reta in i ng  means,  

– Un in tenti ona l  and  i n tentional  d i sconnection  preventi on  ->  l atch ing  device,   

– Un in tenti ona l ,  i n ten ti onal  d i sconnection  and  tamperi ng  preven tion  ->  l ocking  mechan ism .   

NOTE  2  I n  the  fol l owing  coun tries  a  means  to  prevent u n in tentional  d i sconnect of the  EV accessories  i s  requ i red :  
CA,  US.  

6.3.2 .4  Mode 4  us ing  the combined  charg ing  system    

The combined  charg ing  system  as  described  i n  Annex CC of I EC 61 851 -23:201 4  and  
ISO 1 7409  shal l  be  so  designed  that:  

•  AC  chargeable  EVs  wi th  a  basic veh icle  i n let do  not requ i re  any means  to  protect the  EV 
against  DC vol tage  at the  i n l et.  

•  AC  EV suppl y equ ipment does  not  requ i re  any means  to  be  sel f-protected  against DC  
vol tage  com ing  from  the  EV.  

NOTE  1  S tandard  Sheets  for confi gu rati on  EE  and  FF  of I EC 621 96-3  g i ves  d imensions,  rati ng  and  relevant 
mechan ical  functions  of the  i n terfaces  EE  and  FF  for DC.  EV charg ing  system  C  i s  described  i n  Annex CC of 
I EC 61 851 -23: 201 4.  

For DC charg ing ,  d i g i ta l  communication  shal l  be  establ ished  between  the  veh icle  and  the  DC  
EV charg ing  s tation  that va l i dates  the  DC energy transfer.  The  DC  supply to  the  veh icle  shal l  
not be  connected  unti l  such  complete  val i dation  from  the  veh icle  i s  ach ieved .  

A combined  in terface  extends  the  use  of a  basic i n terface  for AC  and  DC charg ing .   

DC  charg ing  can  be  ach ieved  by us ing  separate  and  add i ti onal  DC  power con tacts  to  suppl y 
DC energy to  the  EV or by us ing  power contacts  p laced  at  the  pos i tion  of the  AC power 
con tacts  of a  bas ic i n terface,  i f the  veh icle  connector and  the  veh icle  i n let  are  both  su i table  
for DC.  

The  bas ic portion  of the  combined  veh icle  in let can  be  used  wi th  a  bas ic connector for AC 
charg ing  on l y or wi th  a  combined  connector having  separate  contacts  for AC or DC  charg ing .  

AC  and  DC power transfer shal l  not occur through  the  combined  i n terface  at  the  same time.  

The  combined  i n terface  used  for DC  charg ing  shal l  on l y be  used  wi th  the  “Combined  Charg ing  
System”  described  i n  Annex CC of I EC  61 851 -23: 201 4.  

Anal ys is  and  des ign  of the  EV supply equ ipment us ing  a  bas ic i n terface  for DC  shal l  appl y a  
risk anal ys is  accord ing  to  I EC 61 508  (a l l  parts)  appl ying  a  severi ty level  of at  l east S2  for the  
function  preventing  the  ri sk of un in tended  DC  vol tage  output.   

NOTE  2  Such  anal ys i s  i ncl udes  the  effect  of veh icle  fau l ts  on  EV supply equ ipment.   

7 Communications  

7. 1  Dig i tal  communication  between  the  EV supply equ ipment and  the  EV 

Dig i ta l  communication  i s  optional  for Modes  1 ,  2  and  3 .  
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For Mode 4  the  d i g i tal  communication  as  described  i n  I EC 61 851 -24  shal l  be  provided  to  a l l ow 
the  EV to  control  the  EV suppl y equ ipment.  

NOTE  1  D i g i tal  commun ication  as  described  i n  I SO/IEC 1 51 1 8  seri es  i s  a l so  cal l ed  h i gh  l evel  commun ication .  

NOTE  2  Annex D  a l so  provides  i n formation  on  d i g i tal  commun ication .  

7.2  Dig i tal  communication  between  the  EV supply equ ipment and  the  management 
system  

Telecommunication  network or te lecommunication  port  of the  EV suppl y equ ipment,  
connected  to  the  te lecommunication  network,  i f any,  shal l  comply wi th  the  requ i rements  for 
connection  to  te lecommun ication  networks  accord ing  to  C lause  6  of I EC  60950-1 : 2005.  

8 Protection  against electric shock 

8. 1  Degrees  of protection  against  access  to  hazardous-l ive-parts  

The d i fferen t parts  of the  EV suppl y equ ipment as  mentioned  shal l  fu l fi l  the  fol l owing  
requ irements :  

•  I P  rati ngs  for enclosures  shal l  be  at l east I PXXC;   

•  veh icle  connector when  mated  wi th  veh icle  i n l et:  I PXXD;  

•  p lug  mated  wi th  socket-ou tlet:  I PXXD;  

•  veh icle  connector i n tended  for Mode  1  use,  not mated :  I PXXD;   

•  veh icle  connector i n tended  for Mode  2  use,  not mated :  I PXXB and  fu l fi l l ing  the  fo l lowing :  

M in imum  open ing  of the  contact  equal  to  the  clearance  accord ing  to  I EC  60664-1  
cons idering  overvol tage  category 2  (e. g .  the  value  g iven  in  I EC  60664-1  for 230  V/400  V i s  
2 , 5  kV rated  impu lse  vol tage  wi thstand  that  impl ies  1 , 5  mm  separation  of contacts)  and  
i nh ib i ts  the  charg ing  and  warns  the  user i n  case  of welded  con tact.  

•  veh icle  connector and  EV socket-outlet  i n tended  for Mode  3  use,  not mated :  I PXXB  
provided  i t  i s  associated  d i rectl y upstream  wi th  a  mechan ical  swi tch ing  device  (see  a lso  
1 2 . 3)  and  fu l fi l l ing  one  of the  fol lowing :  

a)  m in imum  open ing  of the  contact equal  to  the  clearance  accord ing  to  I EC  60664-1  
cons idering  overvol tage  category 3  (e . g .  the  value  g i ven  i n  I EC  60664-1  for 
230  V/400  V i s  4  kV rated  impu lse  vol tage  wi thstand  that impl ies  at l east 3  mm  
separation  of con tacts);  

b)  presence  of mon i toring  of the  swi tch ing  contacts  associated  wi th  a  means  to  operate  
another mechan ical  swi tch ing  device  provid ing  i so lating  function  upstream  the  above   
i n  case  of fau l t  of operation  of the  swi tch ing  device  upstream  the  accessory;  

c)  presence of shu tters  on  l i ve  entry hole  of the  socket-outlets  or connectors  for case  C.  

NOTE  1  I n  the  fol l owing  coun tries,  I PXXB  i s  requ i red  for Mode  1 :  JP,  SE,  CH ,  AT,  DE,  BE ,  F I  

NOTE  2  I n  the  fol l owing  coun tries  opti ons  a  and  b  are  on l y acceptable  i f both  options  are  u sed  together:  NL,  I T  

NOTE  3  I n  the  fol l owing  coun tries  the  option  b  a l one  i s  not  a l l owed :  BE ,  CH   

NOTE  4  I n  fol l owing  coun tri es  socket-ou tl ets  are  equ ipped  wi th  shu tters  where  they are  mandatory i n  res i den ti al  
and  publ i c  l ocations:  FR,  UK  

NOTE  5  I n  fo l l owi ng  coun tries  standard  socket-ou tl ets  are  equ i pped  wi th  shu tters  where  they are  mandatory i n  
res identia l  and  publ i c  l ocati ons :  DK 

NOTE  6  I n  the  fol l owing  coun tries ,  for i nstal l ati ons  i n  dwel l i ngs  and  for 1 6  A appl i cations,  Wi ri ng  Ru les  prescri be  
the  use  of socket-ou tl ets  wi th  shu tters :  ES  

NOTE  7  I n  the  fol l owi ng  countries  nati ona l  regu lati ons  requ i re  shu tters  or equ i valen t  protection  methods  wi th  
equ i va lent  safety l eve l s .  For example:  i nstal l ati on  heights,  b l ocking  objects  agai nst  touch  abi l i ty,  i n terlocking ,  
l ocking  cover etc.  SE  
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NOTE  8  I n  the  fol l owi ng  coun tri es  the  use  of software  control l ed  means  cannot  be  u sed  to  con trol  i so lati ng  
devices:  UK 

Compliance is checked by inspection and measurement.   

8.2  Stored  energy  

8.2. 1  Disconnection  of p lug  connected  EV supply equ ipment 

For pl ug  connected  EV suppl y equ ipment,  where  the  connection  p ins  are  access ible  after 
unplugg ing ,  one  second  after d isconnecting  the  standard  p lug  from  the  standard  socket-outlet,  
the  vol tage  between  any combination  of accessib le  contacts  of the  standard  p lug  shal l  be  l ess  

than  or equal  to  60  V DC or the  s tored  charge  avai lable  shal l  be  l ess  than  50  µC.  

Compliance is checked by inspection and by test with  the EV disconnected according to  
2. 1 . 1 . 5 of IEC 60950-1 :2005.   

NOTE  Requ i rements  for the  EV are  speci fi ed  i n  I SO  1 7409.  

8.2.2  Loss  of supply vol tage  to  permanently connected  EV supply equ ipment 

The vol tage  between  power l i nes  or power l i nes  and  protecti ve  earth ing  conductor,  when  
measured  at the  input  suppl y term inals  of the  EV supply equ ipment,  shal l  be  less  than  or 
equal  to  60  V DC or the  stored  energy shal l  be  l ess  than  or equal  to  0 , 2  J  wi th in  5  seconds  
after d isconnecting  the  power supply vol tage  to  the  EV suppl y equ ipment.  

Compliance is checked by inspection and by test with no EV connected to the EV supply 
equipment according to 2. 1 . 1 . 7 of IEC 60950-1 :2005.  

8.3  Fau l t  protection  

Fau l t protection  shal l  cons ist of one  or more  protecti ve  measures  as  perm i tted  accord ing  to  
I EC 60364-4-41 :  

•  au tomatic  d isconnection  of suppl y;   

•  double  or re inforced  i nsu lation ;  

•  e lectrical  separation  i f l im i ted  to  the  suppl y of one  i tem  of curren t-using  equ ipment;  

•  extra  l ow-vol tage  (SELV and  PELV).  

E lectric separation  i s  fu l fi l l ed  i f there  i s  one  e lectri ca l l y separated  ci rcu i t for each  EV.  

Compliance is checked by inspection.  

8.4  Protective  conductor 

The protecti ve  earth ing  conductor and  the  protecti ve  conductor shal l  be  of sufficient rati ng  i n  
accordance  wi th  requ i rements  of I EC  TS  61 439-7.  

NOTE  I n  the  fol l owi ng  coun tries,  the  s i ze  and  rati ng  of the  protecti ve  earth i ng  conductor are  determ ined  by 
national  codes  and  regu lations:  CA,  US,  JP  

For Modes  1 ,  2  and  3 ,  a  protecti ve  earth ing  conductor sha l l  be  provided  between  the  AC  
suppl y i npu t earth ing  term inal  of the  EV suppl y equ ipment and  the  EV.   

Mode 4  EV suppl y equ ipment shal l  provide  e i ther:  

a)  a  protective  earth ing  conductor from  the  i npu t earth ing  term inal  of the  AC  suppl y network 
to  the  EV 

or 
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b)  a  protecti ve  conductor from  the  EV suppl y equ ipment to  the  EV i f fau l t  protection  is  based  
on  e lectric  separation .   

For Modes  3  and  4  permanentl y connected  EV suppl y equ ipment,  protecti ve  earth ing  
conductors  shal l  not be  swi tched .  

Compliance is checked by inspection.  

8.5  Residual  current protective  devices  

EV suppl y equ ipment can  have  one  or more  connecting  poin ts  to  suppl y energy to  EVs.  

Where  connecting  poin ts  can  be  used  s imu l taneously and  are  connected  to  a  common  i npu t 
term inal  of the  EV supply equ ipment,  they shal l  have  ind ividual  protection  i ncorporated  in  the  
EV suppl y equ ipment.  

I f the  EV suppl y equ ipment has  more  than  one  connecting  poin t  that  cannot be  used  
s imu l taneousl y then  such  connecting  poin ts  can  have  common  protection  devices.   

EV suppl y equ ipment that i ncl udes  an  RCD  and  that does  not use  the  protecti ve  measure  of 
e lectrical  separation  shal l  comply wi th  the  fol l owing :  

•  The  connecting  poin t  of the  EV suppl y equ ipment shal l  be  protected  by an  RCD having  a  
rated  res idual  operati ng  curren t not exceed ing  30  mA;   

•  RCD(s)  protecti ng  connecting  poin ts  shal l  be  at l east type  A;   

•  RCDs  shal l  comply wi th  one  of the  fo l l owing  standards:  I EC  61 008-1 ,  I EC  61 009-1 ,  
I EC 60947-2  and  I EC 62423;  

•  RCDs  shal l  d isconnect al l  l i ve  conductors.  

NOTE  1  Th i s  appl i es  to  s i ng le-phase  or th ree-phase  connecti ng  poin ts .  

Where the  EV suppl y equ ipment i s  equ ipped  wi th  a  socket-ou tlet or veh icle  connector for AC  
use  i n  accordance  wi th  I EC  621 96  (al l  parts) ,  protecti ve  measures  against DC  fau l t  current 
sha l l  be  taken .  The  appropriate  measures  shal l  be:  

•  RCD  type  B  or 

•  RCD  Type  A and  appropriate  equ ipment that ensures  the  d isconnection  of the  suppl y i n  
case  of DC fau l t  current above 6  mA.   

NOTE  2  An  example  of appropri ate  equ ipment  that  ensu res  the  d i sconnection  of the  suppl y i n  case  of DC fau l t  i s  

expected  i n  the  fu tu re  I EC 62955 7.  

NOTE  3  The  RCDs  or the  appropri ate  equ ipment that  ensu re  the  d i sconnection  of the  supply i n  case  of DC fau l t  
can  be  provi ded  i ns i de  the  EV suppl y equ ipment,  i n  the  i nstal l ati on  or i n  both  p l aces.  

NOTE  4  Se lecti vi ty can  be  main tained  between  the  RCD  protecti ng  a  connecti ng  po in t  and  an  RCD  i nstal l ed  
upstream  when  requ i red  for service  pu rposes.  

NOTE  5  I n  the  fol l owing  coun tries ,  as  the  i nstal l ati ons  are  equ i pped  wi th  RCD  of Type  AC,  a  means  for the  
protection  of fau l t  curren t wi th  a  performance  at  l east  equal  to  Type  A i n  add i ti on  to  appropri ate  equ ipment that  
ensures  the  d i sconnection  of the  supply i n  case  of DC fau l t  cu rren t above  6  mA i s  provi ded  by the  EV suppl y  
equ i pment:  JP.  

NOTE  6  I n  the  fol l owing  coun try,  the  use  of a  system  of protection  i s  requ i red  that  i s  i n tended  to  i n terrupt the  
e l ectri c  ci rcu i t  to  the  l oad  when :  

– a  fau l t  cu rrent  to  earth  (g round)  exceeds  some  predeterm ined  val ue  that  i s  l ess  than  that  requ i red  to  operate  
the  overcurrent  protecti ve  devi ce  of the  supply ci rcu i t,  

– the  earth i ng  (g round i ng )  path  becomes  open  ci rcu i ted  or becomes  an  excessivel y h i gh  impedance,  or a  path  to  
earth  (g round)  i s  d etected  on  an  i solated  (ung rounded )  system :  US,  CA.  

____________ 

7  Under preparati on .   
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NOTE  7  I n  the  fol l owing  countri es  the  use  of a  RCD of type  AC for EVs  connected  by Mode  1  to  d omesti c 
i nstal l ati ons  i s  a l l owed :  JP,  SE,  UK,  CA.  

NOTE  8  I n  some  coun tries ,  a  device  wh ich  measures  l eakage  curren t us i ng  a  frequency sensi ti ve  network and  
tri ps  at  predefined  l evel s  of l eakage  current  up  to  20  mA,  based  upon  the  frequency i s  requ i red :  US,  CA.  

NOTE  9  A PRCD as  descri bed  i n  I EC 61 540  or I EC 62335,  can  be  used  to  improve  protection  for connection  to  
exi sti ng  AC power suppl y networks  i n  Mode  1 .  

8.6  Safety requ irements  for s ignal l i ng  ci rcu i ts  between  the  EV supply equ ipment and  
the EV 

Any ci rcu i t  for s i gnal l i ng ,  wh ich  extends  beyond  the  EV suppl y equ ipment enclosure  for 
connection  wi th  the  EV (e. g .  con trol  p i l ot  ci rcu i t) ,  shal l  be  extra  l ow vol tage  (SELV or PELV)  
accord ing  to  I EC  60364-4-41 .   

8.7  Isolating  transformers   

I solating  transformers  (exclud ing  safety isolating  transformers  used  for s ignal l i ng)  shal l  
comply wi th  the  requ i rements  of I EC 61 558-1  and  I EC 61 558-2-4.  

Compliance is checked by inspection.  

9  Conductive electrical  interface requirements  

9. 1  General  

Clause  9  provides  a  description  of the  conductive  e lectrica l  in terface  requ irements .   

9.2  Functional  description  of standard  accessories  

Standard  accessories  used  for EV suppl y equ ipment shal l  be  i n  accordance  wi th  I EC  60309-1 ,  
I EC 60309-2  or I EC 60884-1  or the  national  standard .  Standard  accessories  that are  
i n termateable  wi th  i n terfaces  described  i n  the  I EC  60320  series  shal l  not be  used  for EV 
supply equ ipment.  

Compliance is checked by inspection.   

NOTE  1  I n  the  fol l owi ng  coun tries ,  I EC 60884-1 ,  I EC 60884-2-5  and  a l l  other parts  of the  I EC  60884  series  of 
s tandards  are  not  i nd i spensable  and  not  appl i cabl e.  Nati onal  s tandards  apply to  p l ugs  and  socket-ou tl ets  for 
househol d  use:  UK.  

Socket-ou tlets  and  p l ugs  des igned  for household  and  s im i l ar use  m ight  not be  designed  for 
extended  current  d raw or con ti nuous  use  at  maximum  rated  currents  and  m ight  be  subject  to  
national  regu lations  and  standards  for suppl y of energy to  an  EV.  

NOTE  2  I n  the  fol l owing  coun tries  the  branch  ci rcu i t  overcu rrent  protection  i s  based  on  1 25  %  of the  rated  curren t:  
US ,  CA.  

NOTE  3  I n  the  fol l owi ng  coun tries,  speci fi c  requ i rements  may apply for the  use  of such  accessories  for EV energy 
suppl y:  US.  

NOTE  4  I n  the  fol l owing  countri es  EV suppl y equ ipment  equ ipped  wi th  a  p l ug  for household  and  s im i l ar use  the  
maximum  rated  cu rren t i s  8  A,  i f the  charg ing  cycle  can  exceed  2  hours :  FR.  

NOTE  5  I n  the  fol l owing  coun tries,  EV suppl y equ i pment equ ipped  wi th  a  p l ug  for household  and  s im i l ar use,  i f 
the  charg i ng  cycle  can  exceed  2  hours,  the  maximum  rated  cu rrent  i s  1 0  A:  NO.  

NOTE  6  I n  the  fo l l owing  coun tries ,  for EV suppl y equ ipment  equ ipped  wi th  a  p l ug  for househol d  and  s im i l ar use,  
repeated  con ti nuous  l oads  of l ong  duration ,  shal l  be  l im i ted  to  6  A:  DK.  

NOTE  7  I n  the  fol l owing  countries,  p l u gs  and  socket-ou tl ets ,  accord ing  to  I EC 60309-2  are  recommended  for 
Mode  1  and  Mode  2  connections  for more  than  8  A (2  kVA):  CH .  

NOTE  8  I n  the  fol l owing  coun try,  20  A socket-ou tl et  i s  recommended  for AC 200  V:  JP .  

Full document details: IEC 61581-1-2017

http://www.avadocuments.com/doc/iec-61581-1-2017
http://www.avadocuments.com/doc/iec-61581-1-2017


 – 38  – I EC 61 851 -1 : 201 7    I EC  201 7  

9.3  Functional  description  of the  basic  in terface  

General  requ i rements  and  ratings  shal l  be  in  accordance  wi th  the  requ irements  speci fi ed  i n  
IEC 621 96-1 .  

The  bas ic  i n terface  i s  speci fi ed  in  6 . 5  of I EC 621 96-1 : 201 4.   

The  fol lowing  con tacts  are  i nd icated :  

•  up  to  three  phases  (L1 ,  L2,  L3) ;  

•  neu tra l  (N ) ;  

•  protecti ve  conductor (PE);  

•  con trol  pi l ot (CP);  

•  proxim i ty con tact (PP).  

I t  may be  used  e i ther for s i ng le-phase  or for three-phase or both .   

Ratings  and  requ irements  for the  use  of the  bas ic i n terface  shal l  be  i n  accordance wi th  the  
requ i rements  speci fi ed  i n  I EC  621 96-2 .  

9.4 Functional  description  of the  un iversal  in terface  

General  requ i rements  and  ratings  shal l  be  i n  accordance wi th  the  requ i rements  speci fied  i n  
IEC 621 96-1 .  

The  un iversal  i n terface  i s  speci fi ed  in  6. 4  and  Table  2  of I EC 621 96-1 : 201 4.  

9.5  Functional  description  of the  DC  in terface  

General  requ i rements  and  ratings  shal l  be  i n  accordance wi th  the  requ i rements  speci fi ed  i n  
IEC 621 96-1 .  

The  DC  i n terface,  configurations  and  rati ngs  are  speci fied  i n  6 . 6  and  Table  4  of I EC 621 96-
1 : 201 4.  

Ratings  and  requ irements  for the  use  of DC  i n terface  shal l  be  in  accordance wi th  the  
requ irements  speci fied  i n  I EC  621 96-3.  

9.6  Functional  description  of the  combined  in terface  

The  combined  i n terface  i s  speci fied  i n  6. 7  and  Table  5  of I EC  621 96-1 : 201 4.  

General  requ irements  and  ratings  shal l  be  i n  accordance wi th  the  requ i rements  speci fied  i n  
IEC 621 96-1 .  

Ratings  and  requ i rements  for the  use  of the  combined  i n terface  wi th  a l ternating  current shal l  
be  in  accordance  wi th  the  requ i rements  speci fied  i n  I EC 621 96-2.  

Ratings  and  requ i rements  for the  use  of the  combined  in terface  wi th  d i rect cu rren t shal l  be  i n  
accordance  wi th  the  requ i rements  speci fi ed  i n  I EC  621 96-3.  

9.7  Wiring  of the  neutral  conductor 

Where  accessories  accord ing  to  I EC  621 96  are  used  for three  phase  suppl y the  neu tra l  
conductor shal l  a lways  be  wi red  to  the  accessories.  
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Where  accessories  accord ing  to  I EC  621 96  are  used  for s i ng le  phase  suppl y,  the  term inals  L  
(L1 )  and  N  (Neutral )  shal l  a lways  be  wired .  

Compliance is checked by inspection.  

NOTE  I n  the  fol l owi ng  countries  certai n  AC suppl y networks  do  not  provi de  a  neu tral  conductor:  US,  BE ,  I T,  CA,  
JP,  CH ,  NO.  

Wiring  i nstructions  shal l  be  provided  in  the  manual  (see  1 6. 1 ).  

1 0  Requirements  for adaptors   

Veh icle  adaptors  shal l  not be  used  to  connect a  veh icle  connector to  a  veh icle  i n l et.  

Adaptors  between  the  EV socket-ou tlet and  the  EV p l ug  shal l  on l y be  used  i f speci fica l l y 
des ignated  and  approved  by the  veh icle  manufacturer or by the  EV suppl y equ ipment 
manufacturer and  i n  accordance wi th  national  requ i rements ,  i f any (see  1 6. 2).  

Such  adaptors  shal l  comply wi th  the  requ irements  of th is  standard ,  and  the  other re levan t 
standards  govern ing  e i ther the  EV p lug  or EV socket-outlet  portions  of the  adaptor.  The  
adaptors  shal l  be  marked  to  i nd icate  the  speci fic  cond i ti ons  of use  a l l owed  by the  
manufacturer,  e . g .  I EC 621 96  series.  

Such  adaptors  shal l  not a l l ow transi ti ons  from  one  mode to  another.   

NOTE  1  I n  the  fol l owi ng  coun tries ,  the  use  of adaptors  from  standard  socket-ou tl ets  to  Mode  3  veh icle  cabl e  
assembly,  that  main tain  the  overa l l  safety requ i rements  of th i s  s tandard  i s  a l l owed :  I T,  SE ,  BE,  CH .  

NOTE  2  I n  the  fol l owi ng  coun tries,  the  use  of adaptors  from  standard  socket-ou tl ets  to  cable  assembly wi th  a  
basic  or u n i versal  i n terface  that  main tains  the  overal l  safety requ i rements  of th i s  s tandard  i s  a l l owed :  FR,  I T.  

NOTE  3  I n  the  fol l owing  coun tries ,  for Mode  1  and  Mode  2 ,  a  short  cord  extens i on  set  of l ess  than  30  cm  i n  l ength  
and  wi th  a  s tandard  pl ug  and  no  Mode  change,  i s  perm i tted  for use  on  the  EV suppl y equ i pment:  SE .  

NOTE  4  I n  the  fol l owi ng  coun tries ,  the  use  of adapter cabl e  assembly wi th  a  p l ug  accord ing  to  I EC 60884  and  a  
socket-ou tl et  accord i ng  to  I EC  60309,  wi th  no  Mode  change,  of l ess  than  30  cm  and  an  overcu rren t protection  of 
8  A i n  the  pl ug  porti on ,  i s  a l l owed :  CH .  

1 1  Cable  assembly requi rements  

1 1 . 1  General  

The cable  assembly shal l  be  provided  wi th  a  cable  that i s  su i table  for the  appl ication .  

NOTE  I EC 62893  (under cons ideration)  i s  a  s tandard  for some  types  of cables  for the  EV suppl y equ ipment.   

Cable  assembl ies  shal l  not  a l l ow trans i ti ons  from  one  mode to  another.  Th is  does  not concern  
Mode 2  cable  assembles  that are  constructed  accord ing  to  I EC  62752.  

1 1 .2  Electrical  rating  

For case  C,  the  vol tage  and  current ratings  of the  cable  assembly shal l  be  compatib le  wi th  the  
rati ng  of the  EV suppl y equ ipment.  

For accessories  requ i ring  curren t  cod ing  accord ing  to  Annex B  and  I EC 621 96-2 ,  the  
maximum  value  of the  curren t cod ing  as  i nd icated  i n  Clause  B. 2  shal l  be  i n  accordance  wi th  
the  current  rating  of the  cable  assembly.  

Cables  used  wi th  accessories  accord ing  to  I EC 621 96-2  for Mode 3  case  B ,  sha l l  have  a  
m in imum  wi thstand  I²t value  of 75  000  A

²
s.  
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Compliance is checked by inspection.  

NOTE  1  I EC 62893  standard  for EV charg ing  cables  i s  under cons iderati on .  

NOTE  2  I n  fol l owing  countri es ,  speci fi c cable  types  for cabl e  assembl ies  are  requ i red  by national  regu lations:  US  
(type  cabl e  EV,  EVJ  fam i l i es),  JP  (VCT,  etc. ) .  

NOTE  3  The  I2 t  va l ue  can  be  eva luated  accord i ng  to  434. 5. 2  of I EC 60364-4-43: 2008.  

1 1 .3  Dielectric  wi thstand  characteristics  

Dielectric wi thstand  characteristics  of the  cable  assembly shal l  be  as  ind icated  for the  EV 
suppl y equ ipment i n  1 2 . 7 .  

For C lass  I  equ ipment:  between  l i ve  part  and  earth  wi th  test vol tage  for C lass  I  equ ipment;  

For C lass  I I  equ ipment:  between  l i ve  part  and  exposed  conductive  parts  wi th  test  vol tage  for 
Class  I I  equ ipment.  

1 1 .4  Construction  requ i rements  

A cable  assembly shal l  be  so  constructed  that i t  cannot be  used  as  a  cord  extension  set.  

NOTE  As  i n  I EC 621 96-1 ,  p l u gs  and  connectors  are  desi gned  not  to  match  each  other.  

A cable  assembly may i nclude  one  or more  cables ,  wh ich  may be  i n  a  fl exib le  tube,  condu i t  or 
wi re  way.  

The  cable  may be  fi tted  wi th  an  earth -connected  metal  sh ie ld ing .  

The  cable  i nsu lation  shal l  be  wear resistan t and  maintain  flexib i l i ty over the  fu l l  temperature  
range  requ i red  by the  classi fication  of the  EV suppl y equ ipment.  

Compliance is checked by inspection.  

1 1 .5  Cable  d imensions  

The maximum  cable  l eng th  shal l  be  i n  accordance  wi th  the  national  codes  i f any.  

NOTE  1  I n  the  fol l owi ng  coun tries ,  the  overal l  l eng th  of the  EV suppl y cable  does  not  exceed  7 , 5  m  un less  
equ i pped  wi th  a  cab le  management system  as  requ i red  by national  codes  and  regu lati ons:  US.  

NOTE  2  I n  the  fol l owi ng  coun tri es,  the  overal l  l eng th  of the  EV suppl y cabl e  does  not  exceed  5  m  un less  
equ i pped  wi th  a  cab le  management system  as  requ i red  by national  codes  and  regu lati ons:  CH .  

Compliance is checked by inspection.  

1 1 .6  Strain  rel i ef 

The strain  re l i ef of the  cable  i n  the  veh icle  connector,  EV p l ug  or i n  the  s tandard  pl ug  shal l  be  
as  speci fied  i n  the  re levant product s tandard  (e. g .  I EC 621 96-1 ,  I EC  60309-1  or I EC  60884-1 ) .  

For case  C  the  stra in  re l i ef at  the  EV suppl y equ ipment shal l  be  i n  accordance wi th  the  
requ i rements  in  I EC 621 96-1 .  

1 1 .7  Cable  management and  storage means  for cables  assembl ies  

For case  C  EV suppl y equ ipment,  a  storage  means  shal l  be  provided  for the  veh icle  connector 
when  not i n  use.  
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For case  C  EV suppl y equ ipment the  l owest poin t of the  veh icle  connector when  stored  shal l  
be  located  at a  height  between  0 , 5  m  and  1 , 5  m  above  ground  level .   

NOTE  I n  the  fol l owi ng  coun tries,  requ i rements  re lated  to  peopl e  wi th  d i sabi l i t i es  are  covered  by nati ona l  
regu lati ons:  US.  

For case  C  EV charg ing  stations  wi th  cables  of more  than  7 , 5  m ,  a  cable  management system  
shal l  be  provided .  The  free  cable  l eng th  shal l  not  exceed  7, 5  m  when  not i n  use.  

Prevention  of overheating  of cables  or cable  assembl ies  used  i n  stored  or partia l l y stored  
pos i tion  shal l  be  ensured .  

Compliance is checked according to Clause 22 of IEC 61316:1999 for cable reel storage.  

1 2  EV supply equipment constructional  requirements  and  tests  

1 2. 1  General  

The con trol  means  and  the  protection  means  i n  Mode 2  EV suppl y equ ipment that i s  i n tended  
to  be  used  both  as  stationary equ ipment and  as  portable  equ ipment shal l  comply wi th  
I EC 61 851 -1  and  wi th  I EC 62752.   

For case  C  EV supply equ ipment,  the  ou tput  cable  assembly is  considered  part of the  
assembly for testi ng  purpose.  

E lectric devices  and  componen ts  of EV suppl y equ ipment shal l  comply wi th  the ir re levant 
standards.  The  tests  of devices  and  components  shal l  be  carried  ou t wi th  the  specimen,  or 
any movable  part of i t,  p l aced  i n  the  most unfavourable  posi ti on  that  can  occur i n  normal  use.  

For extreme envi ronment or other specia l  service  cond i ti ons,  see  I EC  TS  61 439-7.  

NOTE  1  I n  the  fol l owing  coun tries,  there  are  other requ i rements  to  be  met for EV suppl y equ ipment:  JP,  US,CA.  

NOTE  2  I n  the  fol l owing  countries,  as  exception  to  1 0 . 2 . 1 01  and  1 0 . 2 . 1 02  of I EC TS  61 439-7: 201 4,  the  product 
shal l  fu l fi l  a  m in imum  requ i rement of I P  XXB  after the  test:  SE.  

1 2.2  Characteristics  of mechanical  switch ing  devices  

1 2 .2. 1  General  

Swi tch ing  devices  wi th in  EV suppl y equ ipment i n tended  to  suppl y the  connecting  poin ts  shal l  
comply wi th  thei r relevant standards,  wi th  at  l east the  characteristics  as  g iven  in  1 2 . 2 .  

1 2 .2.2  Switch  and  switch-d isconnector 

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

For AC  appl ications,  swi tches  and  swi tch -d isconnectors  shal l  have  a  rated  curren t,  a t a  
u ti l i zation  category of at l east AC-22A,  not  l ess  than  the  rated  current  of the  ci rcu i t  that  they 
are  in tended  to  operate  i n .  

For DC  appl ications,  swi tches  and  swi tch-d isconnectors  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  current  of the  ci rcu i t  that they 
are  in tended  to  operate  i n .  

Compliance is checked by inspection.  

NOTE  I n  the  fo l l owing  coun tri es,  national  s tandards  or regu l ations  provide  d i fferen t requ i rements:  JP.  
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