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Part 21 -2:  Electric vehicle  requirements  for conductive  connection  to   

an  AC/DC supply – EMC requ irements  for off-board  electric   
vehicle  charging  systems  

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cations  (PAS)  and  Gu i des  (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 ona l  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternati onal  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 agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  comm i 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 
paten t  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 -21 -2  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  fi rst ed i tion ,  together wi th  I EC  61 851 -21 -1 ,  cancels  and  replaces  I EC 61 851 -21 : 2001 .  I t  
consti tu tes  a  techn ical  revis ion .  

Th is  ed i ti on  i ncludes  the  fo l lowing  s ign i fi can t techn ica l  changes  wi th  respect to  
I EC 61 851 -21 : 2001 :  

a)  th is  document addresses  now on l y EMC re lated  tests  i nstead  of other e lectrical  tests ;  

b)  Clauses  2  and  3  have  been  updated ;  

c)  the  port defi n i tion ,  the  test-setups  and  their correspond ing  l im i ts  as  wel l  as  the  operation  
modes  are  defined  more  precise l y;  
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d )  Annexes  A to  F  have  been  added .  

The  text of th is  I n ternational  Standard  is  based  on  the  fol lowing  documents:  

FDIS  Report  on  voti ng  

69/531 /FDIS  69/545/RVD  

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  I n ternational  Standard  can  be  found  in  
the  report  on  voti ng  i nd icated  i n  the  above  tab le.  

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

A l i s t of a l l  parts  of the  I EC 61 851  series,  publ ished  under the  general  t i tl e  Electric vehicle  
conductive charging system ,  can  be  found  on  the  I EC websi te.  

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

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  
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ELECTRIC VEHICLE  CONDUCTIVE CHARGING  SYSTEM –  
 

Part 21 -2:  Electric vehicle  requirements  for conductive  connection  to   
an  AC/DC supply – EMC requ irements  for off-board  electric   

vehicle  charging  systems  
 
 
 

1  Scope 

This  part  of I EC  61 851  defines  the  EMC requ irements  for any off-board  components  or 
equ ipment of such  systems used  to  suppl y or charge  e lectric veh icles  wi th  e lectric power by 
conductive  power transfer (CPT),  wi th  a  rated  input vol tage,  accord ing  to  I EC  60038: 2009,  up  
to  1  000  V AC or 1  500  V DC and  an  ou tpu t vol tage  up  to  1  000  V AC  or 1  500  V DC.  

Th is  document covers  off-board  charg ing  equ ipment for mode 1 ,  mode  2 ,  mode  3  and  mode  4  
charg ing  as  defined  i n  I EC 61 851 -1 : 201 7.  

Cables  where  there  is  no  e lectron ics  or no  e lectric/electron ic swi tch ing  are  cons idered  as  
pass ive  (ben ign)  and  are  deemed  to  comply wi th  the  em iss ion  and  immun i ty requ irements  of 
th is  document wi thout  any need  for testi ng .  

Th is  document does  not appl y to  any on -board  components  or equ ipment of charg ing  or 
power suppl y systems  being  part  of the  veh icles .  The  EMC requ irements  for such  equ ipment 
are  covered  by I EC  61 851 -21 -1 :  201 7.   

Compl iance  wi th  the  em ission  and  immun i ty requ i rements  of th is  document i s  veri fied  where  i t  
can  be  demonstrated  that the  equ ipment under test (EUT)  meets  the  respective  l im i ts ,  during  
type  tests  i n  the  measuring  arrangement  of th is  document.  

Requ irements  for e l ectri c veh icle  wi re less  power transfer (WPT)  systems  are  covered  i n  
IEC 61 980  (a l l  parts) .  

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 61 851 -1 : 201 7,  Electric vehicle  conductive charging system – Part 1 :  General 
requirements 

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

I EC 60038: 2009 ,  IEC standard voltages  

I EC 62053-21 :2003,  Electricity metering equipment (a. c. )  – Particular requirements – Part 21 : 
Static meters for active energy (classes 1  and 2)  

I EC  61 000-3-2 : 201 4,  Electromagnetic compatibility (EMC)  – Part 3-2: Limits – Limits for 

harmonic current emissions (equipment input current ≤  1 6 A  per phase)  
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IEC 61 000-3-3: 201 3,  Electromagnetic compatibility (EMC)  – Part 3-3:  Limits – Limitation of 
voltage changes,  voltage fluctuations and flicker in  public low-voltage supply systems,  for 

equipment with  rated current ≤  16 A  per phase and not subject to conditional connexion  

I EC 61 000-3-1 1 : 201 7,  Electromagnetic compatibility (EMC)  – Part 3-11  – Limits – Limitation  
of voltage changes,  voltage fluctuations and flicker in  public low-voltage supply systems – 

Equipment with  rated current ≤  75 A  and subject to conditional connection 

I EC 61 000-3-1 2 :201 1 ,  Electromagnetic compatibility (EMC)  – Part 3-12 – Limits – Limits for 
harmonic currents produced by equipment connected to public low-voltage systems with  input 

current >  16 A  and ≤  75 A  per phase  

I EC  61 000-4-2 : 2008,  Electromagnetic compatibility (EMC)  – Part 4-2: Testing and 
measurement techniques – Electrostatic discharge immunity test  

I EC  61 000-4-3: 2006,  Electromagnetic compatibility (EMC)  – Part 4-3: Testing and 
measurement techniques – Radiated,  radio-frequency,  electromagnetic field immunity test 
I EC 61 000-4-3: 2006/AMD1 :2007  
IEC 61 000-4-3: 2006/AMD2:201 0  

I EC 61 000-4-4: 201 2 ,  Electromagnetic compatibility (EMC)  – Part 4-4: Testing and 
measurement techniques – Electrical fast transient/burst immunity test  

I EC 61 000-4-5: 201 4,  Electromagnetic compatibility (EMC)  – Part 4-5: Testing and 
measurement techniques – Surge immunity test  

I EC 61 000-4-5: 201 4/AMD1 :201 7  

I EC 61 000-4-6 : 201 3,  Electromagnetic compatibility (EMC)  – Part 4-6: Testing and 
measurement techniques – Immunity to conducted disturbances,  induced by radio-frequency 
fields  

I EC  61 000-4-8: 2009 ,  Electromagnetic compatibility (EMC)  – Part 4-8: Testing and 
measurement techniques – Power frequency magnetic field immunity test 

I EC 61 000-4-1 1 : 2004,  Electromagnetic compatibility (EMC)  – Part 4-11 : Testing and 
measurement techniques – Voltage dips,  short interruptions and voltage variations immunity 
tests  

I EC 61 000-4-1 1 : 2004/AMD1 :201 7  

I EC 61 000-4-34: 2005,  Electromagnetic compatibility (EMC)  – Part 4-34: Testing and 
measurement techniques – Voltage dips,  short interruptions and voltage variations immunity 
tests for equipment with  input current more than 16 A  per phase  

I EC 61 000-4-34:2005/AMD1 :2009  

I EC 61 000-6-1 : 201 6,  Electromagnetic compatibility (EMC)  – Part 6-1 : Generic standards – 
Immunity standard for residential,  commercial and light-industrial environments 

I EC 61 000-6-2 : 201 6,  Electromagnetic compatibility (EMC)  – Part 6-2: Generic standards – 
Immunity standard for industrial environments 

I EC 61 000-6-3: 2006,  Electromagnetic compatibility (EMC)  – Part 6-3: Generic standards –
Emission standard for residential,  commercial and light-industrial environments  

I EC 61 000-6-3: 2006/AMD1 :201 0  

I EC 61 000-6-4: 2006,  Electromagnetic compatibility (EMC)  – Part 6-4: Generic standards – 
Emission standard for industrial environments  

I EC 61 000-6-4 : 2006/AMD1 :201 0  
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CISPR 1 6-1 -2: 201 4,  Specification for radio disturbance and immunity measuring apparatus 
and methods – Part 1 -2: Radio disturbance and immunity measuring apparatus – Coupling 
devices for conducted disturbance measurements 

CISPR 1 6-1 -4: 201 0,  Specification for radio disturbance and immunity measuring apparatus 
and methods – Part 1 -4:  Radio disturbance and immunity measuring apparatus – Antennas 
and test sites for radiated disturbance measurements  
CISPR 1 6-1 -4: 201 0/AMD1 : 201 2  
CISPR 1 6-1 -4: 201 0/AMD2:201 7  

CISPR 25:2008,  Vehicles,  boats and internal combustion engines – Radio disturbance 
characteristics – Limits and methods of measurement for the protection of on-board 

receivers1  

CISPR 32 :201 5,  Electromagnetic compatibility of multimedia equipment – Emission 
requirements  

M I L-STD-461 F:2007,  Department of Defense interface standard requirements for the control 
of electromagnetic interference characteristics of subsystems and equipment 

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i ti ons  g i ven  in  I EC 61 851 -1  and  the  
fol lowing  appl y.  

I SO and  I EC main tain  term inolog ica l  databases  for use  i n  standard izati on  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   
associated  equ ipment  
AE  

equ ipment needed  to  exercise  and /or mon i tor the  operation  of the  EUT  

3.2   
port  

particu lar i n terface  of the  speci fi ed  apparatus  wi th  external  e lectromagnetic  envi ronment  

Note  1  to  en try:  See  F igure  1 .  

____________ 

1   3 rd  ed i ti on  (2008).  Th i s  3 rd  ed i ti on  has  been  replaced  i n  201 6  by a  4 th  ed i ti on  CI SPR 25: 201 6,  Veh icles,  boats  
and  i n ternal  combustion  eng ines  -  Rad io  d i stu rbance  characteri sti cs  -  L im i ts  and  methods  of measurement  for 
the  protection  of on -board  rece ivers.  
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Figure  1  – Examples  of ports  of off- board  charging  equ ipment 

3.3   
enclosure port  
physical  boundary of the  apparatus  th rough  wh ich  e lectromagnetic fie lds  may rad iate  or 
impinge  on  

[SOURCE:  I EC  60050-445: 201 0,  445-07-04,  mod i fied  – The  words  "time  re lay"  have  been  
replaced  by "apparatus". ]  

3.4  
power input port  
i nput port at  wh ich  a  conductor or cable  carrying  the  e lectrical  power needed  for the  operation  
(function ing)  of an  apparatus  or associated  apparatus  i s  connected  to  the  apparatus  

Note  1  to  en try:  A power i npu t  port  can  be  AC or DC.  

3.5   
wired  network port  
port of connection  for voice,  data  and  s ignal i ng  transfers  i n tended  to  i n terconnect widel y 
d ispersed  systems by d i rect  connection  to  a  s i ng le-user or mu l ti -user communication  network 

Note  1  to  en try:  Examples  of these  i ncl ude  CATV,  PSTN ,  I SDN ,  xDSL,  LAN  and  s im i l ar networks.  

Note  2  to  en try:  These  ports  can  support  screened  or unscreened  cabl es  and  can  a l so  carry AC  or DC power 
where  th i s  i s  an  i n tegral  part  of the  te lecommun ication  speci fi cati on .  

[SOURCE:  CI SPR 32: 201 5,  3 . 1 . 32 ]  

3.6   
s ignal /control  port  
port at wh ich  a  cable  or conductor i s  connected  for the  purpose  of transm ission  of s ignals  
exclud ing  wi red  network and  CPT ports  

Note  1  to  en try:  Examples  i ncl ude  RS-232,  Un i versal  Serial  Bus  (USB),  H igh -Defin i ti on  Mu l timed ia  I n terface  
(HDMI ),  I EEE  Standard  1 394  ("F i re  Wi re"),  analogue/d ig i tal  i n pu t/ou tpu ts .  

Note  2  to  en try:  An  example  of a  con trol  port  i s  a  port  used  to  start  the  charg ing  operati on  when  a  s i gnal  i nd icates  
that  the  energy tari ff i s  l ower and/or charg ing  i s  del ayed  for energy management  pu rposes.  

3.7   
conductive  power transfer port  
CPT port  
power output port of charg ing  equ ipment for e lectric veh icles  serving  conductive  power 
transfer (CPT)  of LV AC or DC e lectrical  energy to  the  secondary device  of the  charg ing  
system  ( i . e.  to  the  l oad  to  be  charged  or suppl ied  wi th  power)  and  a lso  provid ing  al l  requ ired  
s i gnal ing/control l ing  and /or commun ication  functions,  for example  con trol  p i l ot,  CAN  and  
pri vate  PLC/T 

Power i npu t  port  

S i gnal /contro l  port  

Wi red  network port  

CPT port  

off board  
charg ing   
equ i pment 

EUT 

I SN ,  AN  or  
veh icle  

s imu lators  
and /or  

appropri ate  
res i sti ve  l oads   

Enclosure  port  

AE  

IEC 
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3.8   
equ ipment under test  
EUT  
off-board  components  or equ ipment of systems that  are  used  to  supply or charge  e lectric  
veh icles  wi th  e lectric power by conductive  power transfer (CPT)  wh ich  are  covered  by the  
scope  of th is  document  

3.9   
powerl ine  telecommunication  
PLT 
powerl ine  communication  
PLC  
signal  transm ission  technology used  for connection  to  a  wi re- l ine  PSTN  (publ ic swi tched  
te lephone  network)  via  the  LV AC (or DC)  mains  g ri d  

Note  1  to  en try:  PLT/C i s  a  transm ission  technology used  for commun ications,  data  transfer,  s i gnal i ng /control l i ng  
and  s im i l ar pu rposes  i n  pri vate  and/or l ocal  area  networks  via  a  vari ety of types  of power l i nes  such  as  charger 
cables  of off-board  charg ing  equ ipment  for e l ectri c  veh icl es.  

3. 1 0   
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 

[SOURCE:  I EC 61 851 -1 : 201 7,  3 . 6. 5]  

3. 1 1   
h igh  vol tage  
HV 
operating  vol tage  between  60  V to  1  000  V 

Note  1  to  en try:  The  term  "h i gh  vol tage"  may be  defi ned  wi th  a  d i fferen t vol tage  range  i n  other standards.  

3. 1 2   
low vol tage  
LV 

operating  DC vol tage  be low 60  V,  for example  nom inal  vol tages  of 1 2  V,  24  V or 48  V 

Note  1  to  en try:  The  term  " l ow vo l tage"  may be  defi ned  wi th  a  d i fferen t vol tage  range  i n  other standards .  

4 Test plan  

4.1  General  

An  EMC test p lan  shal l  be  establ ished  prior to  testing .  I t  sha l l  con ta in ,  as  a  m in imum ,  the  
e lements  g i ven  in  Clause  4 .  

4.2  Configuration  of EUT 

Al l  tests  shal l  be  carried  ou t us ing  a  represen tati ve  EUT and  charge  cable  (at  the  conductive  
power transfer port – CPT port)  to  the  AE/veh icle  s imu lator as  suppl ied  by the  manufacturer.  
Where  the  charge  cable  is  not provided  wi th  the  EUT (e. g .  case  B  accord ing  to  
IEC 61 851 -1 : 201 7),  tests  shal l  be  performed  wi th  a  typica l  l eng th  and  geometry of the  charge  
cable.  

The  contents  of the  standards  referenced  i n  th is  document are  not repeated  here;  however 
mod i fications  or add i ti onal  i n formation  needed  for practical  appl ication  of the  measurements  
of EUT’s  is  g iven  i n  th is  document.  
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The  tests  shal l  be  carried  ou t wi th in  the  speci fi ed  operati ng  range  of the  EUT and  at  i ts  rated  
supply vol tage.  

Test setups  accord ing  to  Annex A shal l  be  used  for the  immun i ty and  em iss ion  tests  above  
1 50  kHz.  

I n -cable  con trol  and  protection  devices  ( IC-CPDs),  other portable  equ ipment and  mode  2  
equ ipment shal l  be  tested  as  per table  top  equ ipment.  

4.3  Termination  of the  EUT during  testing  

Al l  ports  of the  EUT shal l  be  term inated  wi th  ANs/I SN  or respective l y CDNs as  appropriate.  
The  power i npu t port,  s ignal  control  port and  wi red  network port sha l l  be  term inated  accord ing  
to  Annex C.  

The  CPT port  of the  EUT shal l  be  connected  to  the  associated  equ ipment (AE)  covering  the  
arti ficia l  networks  (ANs)  and /or impedance  stabi l i zation  networks  ( I SNs)  accord ing  to  Annex C  
form ing  the  veh icle  s imu lator and  connecting  to  an  appropriate  load .  

The  s ignal l i ng /con trol  l i nes  of the  CPT port sha l l  be  term inated  accord ing  to  Annex C  and  
provide  commun ication  by respective  s imu lation  and  fed  i n  via  su i table  coupl i ng  devices.   

4.4 Operating  and  test  conditions  

4.4. 1  General  

The fol l owing  measurements  and  assessments  may be  performed  i n  any order.  

4.4.2  Immunity 

The immun i ty requ i rements  are  speci fied  i n  Table  1 ,  Table  2 ,  Table  3  and  Table  4  accord ing  
to  the  type  of power input (AC or DC)  and  envi ronmenta l  classi fication  (res identia l  or non-
residentia l )  of the  EUT to  be  tested .  

Testing  shal l  be  performed  in  the  fol l owing  two  operating  modes:  

•  wai ti ng  mode:  to  s imu late  when  the  EUT is  fu l l y powered  up  and  connected  to  a  veh icle  
bu t not charg ing  (for example,  when  the  batteries  are  fu l l y charged  or i f wai ti ng  for the  
power grid  to  decide  when  to  charge);  

•  charge  mode:  during  testi ng ,  the  EUT shal l  be  operated  at  20  %  of the  maximum  rated  
power ±1 0  %.  I f th is  i s  not possib le  accord ing  to  I EC 61 851 -1 : 201 7,  the  percen tage  may 
be  raised .  

I t  has  been  cons idered  that no  assessment i s  requ i red  when  no  l oad  i s  connected  s ince  
wai ti ng  mode  adequatel y addresses  th i s  mode of operation .  

I n -cable  con trol  and  protection  devices  ( IC-CPD)  shal l  be  tested  as  off-board  AC charg ing  
equ ipment.  

The  mode of operation  shal l  be  speci fi ed  and  the  actual  cond i ti ons,  during  the  tests,  shal l  be  
precisel y noted  i n  the  test report.  

4.4.3  Emissions  

Emission  requ irements  are  speci fied  in  Table  7  to  Table  1 4  and  Table  1 6  to  Table  1 9.  

Testi ng  shal l  be  performed  in  the  fo l l owing  operating  modes:  
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•  20  %  of maximum  rated  power ±1 0  %  ( i f th is  i s  not possib le  accord ing  to  
I EC 61 851 -1 : 201 7  the  percen tage  may be  ra ised) ;  and  

•  80  %  of maximum  rated  power ±1 0  % ;  or  

•  wi th  any l oad  a l lowing  the  operation  of the  electri cal  veh icle  suppl y equ ipment (EVSE),  i f 
the  power i nput and  ou tpu t are  d i rectl y connected  i n  charge  mode (mode  2  and  mode  3  
EVSE using  mechan ical  swi tch ing  devices) .  I n  th is  special  case,  testing  wi th  20  %  and  
80  %  is  not necessary.  

For l ow frequency phenomena  (Table  5) ,  tests  shal l  be  performed  i n  accordance wi th  the  
appl icable  product  fam i l y standards  ( IEC 61 000-3-X series).  

The  operati ng  mode  for testi ng  accord ing  to  6 . 2. 3  shal l  be  one  complete  charge  cycle  wi th  a l l  
ou tlets.  

During  the  test t ime,  a l l  power output ports  (CPT ports)  sha l l  be  con trol l ed  accord ing  to  the  
procedure  described  here:  

•  the  s i ng le  ou tl ets/CPT ports  shal l  be  s tarted/set  i n  charge  mode  one  by one  (sequential l y) ;  

•  a l l  ou tlets/CPT ports  shal l  be  operated  i n  charge  mode s imu l taneousl y;  

•  the  s ing le  ou tl ets/CPT ports  shal l  be  s topped  one  by one  (sequentia l l y).  

I f paral l el  operation  is  not poss ib le  the  power ou tpu ts  shal l  be  operated  one  by one  
(sequential l y)  i n  the  test time.  The  power ou tpu t (CPT port)  shal l  operate  wi th  a  constant l oad ,  
and  the  power i nput of the  EUT shal l  reach  at l east 80  %  of maximum  rated  power ±1 0  %  
during  testing .  

I f communication  over control  p i l ot ci rcu i ts  or other s ignal  l i nes  (e. g .  powerl ine  communication  
– PLC)  is  used  between  the  EUT and  the  veh icle,  for example  to  control  the  charg ing ,  tests  
shal l  be  performed  wi th  the  worst case  commun ication  s ignals,  for example  wi th  (h ighest)  
data  rates  accord ing  to  the  manufacturer’s  speci fication .  

I f the  data  rate  is  l im i ted  by the  EUT,  th is  maximum  data  rate  shal l  be  used  for testing .  

4.4.4  Environmental  cond itions/l imitations  

This  document has  been  prepared  taking  i n to  account the  normal  EMC envi ronments  for a l l  
types  of EUTs.  By thei r very nature  however,  EUTs  can  be  used  and  i nstal led  i n  a  variety of 
l ocations.  Th is  document covers  a l l  res identia l ,  commercia l ,  l i gh t i ndustria l  (see  
IEC 61 000-6-1 : 201 6,  and  I EC  61 000-6-3: 2006  and  I EC  61 000-6-3: 2006/AMD1 :201 0)  and  
industria l  envi ronments  (see  I EC  61 000-6-2: 2005,  and  I EC  61 000-6-4: 2006  and   
I EC 61 000-6-4: 2006/AMD1 :201 0)  i rrespective  of whether the  equ ipment i s  l ocated  i ndoor or 
ou tdoor.  Where  the  EUT manufacturer does  not define  the  environment i n  wh ich  the  EUT is  
i n tended  to  be  used ,  the  most stringent em iss ion  and  immun i ty tests  shal l  be  performed  ( i . e .  
the  l owest em ission  l im i ts  and  h ighest immun i ty test  l evels  shal l  be  appl i ed ).  

5 Immunity requirements  

5.1  General  

I n  add i ti on  to  the  normal  EMC environments  for a l l  types  of EUTs  in  the  scope of the  generic 
EMC standards  of I EC 61 000-6  (a l l  parts),  the  speci fic EUTs  i n  the  scope of th is  document 
have  a  ded icated  port (CPT port)  to  connect to  e lectric  veh icles  (see  F igure  1 ) .  

Testing  shal l  be  performed  against one  of the  tables  (Table  1 ,  Table  2 ,  Table  3  and  Table  4)  
as  appropriate ,  based  on  the  type  of EUT and  environment i n  wh ich  i t  i s  i n tended  to  be  
operated  (see  a lso  4 . 4. 4) .  
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Al l  i n -cable  control  and  protection  devices  ( I C-CPD)  and  other portable  equ ipment shal l  meet 
the  immun i ty requ irements  for envi ronments  other than  res idential  defined  in  Table  1  or 
Table  3 .  

Table  1  – AC  charg ing  immun i ty requ irements  – 
Envi ronments  other than  residential  

Port  Test  
appl i cabi l i ty 

Phenomenon  Bas ic  standard  Test  
speci fi cati on  

Un i ts  Performance  
cri teri a  

Encl osu re  Wai ti n g  an d  
charge  mode  

E l ectros tati c  
d i scharge  (ESD)  

I EC  61 000-4 -
2 : 2008  

±4   (con tact)  

±8   (Ai r)  

kV 

kV 

B  

Rad i ated  RF  
fi e l ds  

I EC  61 000-4 -
3: 2006  and  
I EC  61 000-4 -
3: 2006/AMD1 : 2007  
and  I EC  6 1 000-4 -
3: 2006/AMD2: 201 0  

1 0  

80  to  1 000  

80  

V/m  c)   

MH z  

%  AM  (1  kH z)  

A 

I EC  61 000-4 -
3: 2006  and  
I EC  61 000-4-
3: 2006/AMD1 : 2007  
and  I EC  61 000-4-
3 : 2006/AMD2: 201 0  

3  

1 , 4  to  2  

80  

V/m
 c)   

GH z  

%  AM  ( 1  kH z)  

A 

I EC  61 000-4 -
3: 2006  and  
I EC  61 000-4 -

3: 2006/AMD1 : 2007  
and  I EC  6 1 000-4-
3: 2006/AMD2: 201 0  

3  

2  to  2 , 7  

80  

V/m  c)  

GH z  

%  AM  (1  kH z)  

A 

Magneti c  fi e l ds  j )  I EC  61 000-4-
8 : 2009  

50,  60  

30  (for 
systems  ≤  32  A)  

1 00
 
(for 

systems  >  32  A)  

H z  

A/m  

A/m  

A 

Power 

i n pu t  
(AC)  i )  

Wai ti n g  an d  

charge  mode  

E l ectri ca l  fas t  

trans i en ts /  
bu rsts

 l )  

I EC  61 000-4-

4 : 201 2  

±4  

5/50  

5  

kV 

Tr/Th ,  ns  

repeti t i on  
frequency,  kH z  

B  

Vol tage  su rges  j )
 

l )  
I EC  61 000-4 -
5: 201 4  

1 , 2 /50  (8 /20)  

±4  a)   

±2  b)   

µ s  

kV 

kV 

B  

Conducted  RF  
fi e l ds  

I EC  61 000-4 -
6: 201 3  

1 0  

0 , 1 5  to  80  

80  

V  (RMS)
 c)  

MH z  

%  AM  (1  kHz)  

A 

Vol tage  d i ps  an d  
i n terrupti ons   

I EC  61 000-4-
1 1 : 2004  (≤  1 6  A)  

I EC  61 000-4-
34: 2005  and  
I EC  61 000-4 -
34: 2005/AMD1 : 200
9  (>  1 6  A)  

40  %  res i d ua l  
vo l tage  

70  %  res i d ua l  
vo l tage  

0  %  res i d ual  
vo l tage  

0  %  res i d ual  
vo l tage  

for 1 0 /1 2  cycl es  
at  50 /60  H z  

for 25/30  cycl es  
at  50 /60  H z  

for 1  cycl e  at  
50/60  H z  

for 250/300  
cycl es  a t  50 /60  
H z  

B  e )  

B  e )  

B  e )  

C 

Wi red  
n etwork  
and  
s i gnal /  
con trol  

Wai ti n g  and  
charge  mode  

E l ectri cal  fas t  
trans ien ts /  
bu rsts  g )  h )  

I EC  61 000-4 -
4 : 201 2  

±2  

5/50  

5  

kV 

Tr/Th ,  ns  

repeti t i on  
frequency,  kH z  

B  

 

Vol tage  su rges  f)  
l )  

I EC  61 000-4 -
5: 201 4  

1 , 2 /50  (8 /20 )  

±1   

µ s  

kV 

B  

Conducted  RF  
fi e l ds  g )  

I EC  61 000-4-
6 : 201 3  

1 0  

0 , 1 5  to  80   

80  

V  (RMS)
 c)  

MH z  

%  AM  (1  kHz)  

A 
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Port  Test  
appl i cabi l i ty 

Phenomenon  Bas ic  standard  Test  
speci fi cati on  

Un i ts  Performance  
cri teri a  

CPT  Wai ti n g  an d  
charge  mode  

E l ectri ca l  fas t  
trans ien ts /bu rsts

 

d )  h )  

I EC  61 000-4 -
4 : 201 2  

±2  

5/50  

5  

kV 

Tr/Th  n s  

repeti t i on  
frequency,  kH z  

B  

Vol tage  su rges  
d )  f)  j )  m )  

I EC  61 000-4-
5: 201 4  

1 , 2 /50  (8 /20)  

±2  a)
 
 

±1  b)
 
 

µ s  

kV 

kV 

B  

Conducted  RF  
fi e l ds  k)   

I EC  61 000-4 -
6: 201 3  

1 0  

0 , 1 5  to  80  

80  

V  (RMS)
 c)  

MH z  

%  AM  (1  kHz)  

A 

a)  Li ne  to  earth  (g round) ,  appl i cab le  to  power l i n es  on l y.  

b)  L i n e  to  l i n e ,  appl i cab le  to  power l i n es  on l y.  

c)  The  test  l eve l  speci fi ed  i s  the  RMS  val u e  o f the  u nmodu l ated  carri e r.  

d )  Tests  are  no t  requ i red  i f the  power i n pu t  an d  ou tpu t are  d i rectl y connected  i n  charge  mode  us i ng  a  mechan ical  swi tch i n g  
d evi ce.  

e)  P rimary fu ncti ons  may d eg rade  d u ri ng  the  test  bu t  shal l  resume  to  the  ori g i na l  cond i ti on  after the  tes t.  

f)  Appl i cab l e  on l y to  ports  i n terfaci n g  wi th  cabl es  whose  tota l  l eng th  accord i n g  to  the  manu factu rer’ s  fu n cti ona l  speci fi cat i on  
i s  g rea ter th an  30  m .  

g )  Appl i cab l e  on l y to  ports  i n terfaci ng  wi th  cabl es  whose  tota l  l eng th  accord i n g  to  the  manu factu rer’ s  fu n cti ona l  speci fi cat i on  
i s  g rea ter th an  3  m .  

h )  Tested  u s i ng  th e  capaci ti ve  coupl i n g  cl amp  defi n ed  i n  I EC  61 000-4-4: 201 2 ;  at  the  CPT port,  the  cl amp  shal l  be  over the  
whol e  charg i ng  cabl e .  

i )  Test  a l so  appl i es  to  s i gnal /con tro l  ports  where  they are  d i rectl y connected  to  th e  power port  (e . g .  open  re l ay con tacts  tha t  
can  be  d i rect l y connected  to  the  AC  mai ns) .  

j )  Tests  shal l  be  done  on l y i n  charge  mode  (su rge :  s i nce  su rge  protecti on  devi ces  wear ou t;  magneti c  fi e l d :  charge  cu rren t  
h as  i n fl u ence).  

k)  Tested  u s i n g  th e  EM  coup l i n g  c l amp  defi ned  i n  I EC  6 1 000-4 -6 : 201 3 ;  a t  the  CPT  port,  th e  cl amp  sha l l  be  over th e  who le  
charg i ng  cabl e .  

l )  For su rge/burst  testi ng ,  u se  a  capabl e  CDN .  

m )  For su rge  on  power l i n es  o f CPT  port,  u se  a  capabl e  CDN .  
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Table  2  – AC  charg ing  immun i ty requ irements  – 
Residential  envi ronments  

Port  Test  
appl i cabi l i ty 

Phenomenon  Bas ic  standard  Test  
speci fi cati on  

Un i ts  Performance  
cri teri a  

Encl osu re  Wai ti n g  an d  
charge  mode  

E l ectros tat i c  
d i scharge  (ESD)  

I EC  61 000-4-
2 : 2008  

±4  (con tact)  

±8  (a i r)  

kV 

kV 

B  

Rad i a ted  RF  
fi e l ds   

I EC  61 000-4-
3 : 2006  and  
I EC  61 000-4-
3 : 2006/AMD1 : 2007  
and  I EC  61 000-4-
3: 2006/AMD2 : 201 0  

3  

80  to  1 000  

80  

V/m  c)  

MH z  

%  AM  (1  kH z)  

A 

I EC  61 000-4 -
3 : 2006  and  
I EC  61 000-4 -
3: 2006/AMD1 : 2007  
and  I EC  6 1 000-4 -

3: 2006/AMD2 : 201 0  

3  

1 , 4  to  2  

80  

V/m
 c)   

GH z  

%  AM  ( 1  kH z)  

A 

I EC  61 000-4-
3 : 2006  and  
I EC  61 000-4-
3 : 2006/AMD1 : 2007  
and  I EC  61 000-4-
3: 2006/AMD2 : 201 0  

3  

2  to  2 , 7  

80  

V/m
 c)  

GH z  

%  AM  ( 1  kH z)  

A 

Magneti c  fi e l ds  j )  I EC  61 000-4-
8: 2009  

50 ,  60  

30  ( for 
systems  ≤  3 2  A)  

1 00
 
(for 

sys tems  >  32  A)  

H z  

A/m  

A/m
 
 

A  

Power 
i n pu t   
(AC)  i )  

Wai ti n g  an d  
charge  mode  

E l ectri cal  fas t  
trans ien ts /bu rsts

 

l )  

I EC  61 000-4 -
4: 201 2  

±2  

5/50  

5  

kV 

Tr/Th ,  ns  

repeti t i on  
frequency,  kH z  

B  

Vol tage  Su rges
 j )   

l )  
I EC  61 000-4 -
5: 201 4  

1 , 2 /50  (8 /20 )  

±2  a)  

± 1  b)  

µ s  

kV 

kV 

B  

Conducted  RF  
fi e l ds   

I EC  61 000-4 -
6: 201 3  

3  

0 , 1 5  to  80   

80  

V  (RMS)  c)  

MH z  

%  AM  (1  kHz)  

A 

Vol tage  d i ps  an d  
i n terrupti ons   

I EC  61 000-4 -
1 1 : 2004  (≤  1 6  A)  

I EC  61 000-4 -

34: 2005  and  
I EC  61 000-4 -
34 : 2005/AMD1 : 200
9  (>  1 6  A)  

40  %  res i d ua l  
vo l tage  

70  %  res i d ua l  
vo l tage  

0  %  res i d ual  
vo l tage  

0  %  res i d ual  
vo l tage  

for 1 0 /1 2  
cycl es  a t  
50/60  H z  

for 25 /30  
cycl es  a t  
50/60  H z  

for 1  cycl e  a t  
50/60  H z  

for 250/300  
cycl es  a t  
50/60  H z  

B  e )  

B  e )  

B  e )
 

C 

Wi red  
n etwork  
and  
s i gnal /co
n trol  

Wai ti n g  an d  
charge  mode  

E l ectri ca l  fas t  
trans ien ts /bu rsts  
g )  h )  

I EC  61 000-4 -
4: 201 2  

±1  

5/50  

5  

kV  

Tr/Th ,  ns  

repeti t i on  
freq uency,  kH z  

B  

Vol tage  su rges  f)
 

l )  
I EC  61 000-4 -
5: 201 4  

1 , 2 /50  (8 /20 )   

±1   

µ s  

kV 

B  

Conducted  RF  
fi e l ds  g )  

I EC  61 000-4 -
6 : 201 3  

3  

0 , 1 5  to  80  

80  

V  (RMS)   

MHz  

%  AM  (1 kHz)  

A 

CPT  Wai ti n g  and  
charge  mode  

E l ectri cal  fas t  
trans ien ts /bu rsts

 

d )  h )  

I EC  61 000-4 -

4: 201 2  

±2  

5/50  

kV  

Tr/Th  n s  

B  
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Port  Test  
appl i cabi l i ty 

Phenomenon  Bas ic  standard  Test  
speci fi cati on  

Un i ts  Performance  
cri teri a  

5  repeti t i on  
frequency,  kH z  

Vol tage  su rges
 d )  

f)  j )  m )  
I EC  61 000-4 -
5: 201 4  

1 , 2 /50  (8 /20 )  

±2  a)
 
 

±1  b)  

µ s  

kV 

kV 

B  

Conducted  RF  
fi e l ds

 k)   
I EC  61 000-4 -
6: 201 3  

1 0   

0 , 1 5  to  80  

80  

V  (RMS)  c)  

MH z  

%  AM  (1  kHz)  

A 

a)  L i n e  to  earth  (g round) ,  appl i cab l e  to  power l i n es  on l y.  

b)  L i n e  to  l i n e ,  appl i cab le  to  power l i n es  on l y.  

c)  The  test  l eve l  speci fi ed  i s  the  RMS  val u e  o f the  u nmodu l ated  carri e r.  

d )  Tests  are  no t  requ i red  i f the  power i n pu t  and  ou tpu t are  d i rectl y connected  i n  charge  mode  us i n g  a  mechan ical  swi tch i ng  
d evi ce.  

e)  P rimary fu ncti ons  may d eg rade  d u ri ng  the  test  bu t  shal l  resume  to  the  ori g i na l  cond i ti on  after the  tes t.  

f)  Appl i cab l e  on l y to  ports  i n terfaci ng  wi th  cabl es  whose  tota l  l en g th  accord i n g  to  the  manufacturer’ s  fu n cti ona l  speci fi cat i on  
i s  g rea ter th an  30  m .  

g )  Appl i cab l e  on l y to  ports  i n terfaci ng  wi th  cabl es  whose  tota l  l en g th  accord i n g  to  the  manufacturer’ s  fu n cti ona l  speci fi cat i on  
i s  g rea ter th an  3  m .  

h )  Tested  u s i ng  th e  capaci ti ve  coupl i n g  cl amp  defi n ed  i n  I EC  61 000-4-4: 201 2 ;  at  the  CPT port,  the  cl amp  shal l  be  over the  
whol e  charg i ng  cabl e .  

i )  Test  a l so  appl i es  to  s i gna l /con tro l  ports  where  they a re  d i rectl y connected  to  the  power port  (e . g .  open  re l ay con tacts  tha t  
can  be  d i rect l y connected  to  the  AC  mai ns) .  

j )  Tests  shal l  be  done  on l y i n  charge  mode  (su rge :  s i nce  su rge  protecti on  devi ces  wear ou t;  m agneti c  fi e l d :  charge  cu rren t  
h as  i n fl u ence).  

k)  Tested  u s i n g  th e  EM  coupl i n g  c l amp  d efi ned  i n  I EC  6 1 000-4 -6 : 201 3 ;  a t  the  CPT  port,  the  cl amp  sha l l  be  over th e  who l e  
charg i ng  cabl e .  

l )  For su rge/burst  testi ng ,  u se  a  capabl e  CDN .  

m )  For su rge  on  power l i n es  o f CPT  port,  u se  a  capabl e  CDN .  
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Table  3  – DC  charg ing  immun i ty requ irements  – 
Environments  other than  residential  

Port  Test  
appl i cabi l i ty 

Phenomenon  Bas ic  standard  Test  
speci fi cati on  

Un i ts  Performanc
e  cri teri a  

Encl osu re  Wai ti n g  and  
charge  mode  

E l ectrostati c  
D i scharge  (ESD)  

I EC  61 000-4 -
2 : 2008  

±4  (con tact)  

±8  (a i r)  

kV  

kV  

B  

Rad i a ted  RF  
fi e l ds  

I EC  61 000-4 -
3: 2006  and  
I EC  61 000-4-
3: 2006/AMD1 : 2007  

and  I EC  61 000-4-
3 : 2006/AMD2: 201 0  

1 0  

80  to  1 000  

80  

V/m  c)   

MH z  

%  AM  ( 1  kH z)  

A 

I EC  61 000-4 -
3: 2006  and  
I EC  61 000-4 -
3: 2006/AMD1 : 2007  
and  I EC  6 1 000-4 -
3: 2006/AMD2: 201 0  

3  

1 , 4  to  2  

80  

V/m
 c)   

GH z  

%  AM  ( 1  kH z)  

A 

I EC  61 000-4 -
3: 2006  and  
I EC  61 000-4 -
3: 2006/AMD1 : 2007  
and  I EC  6 1 000-4 -
3: 2006/AMD2: 201 0  

3  

2  to  2 , 7  

80  

V/m
 c)   

GH z  

%  AM  ( 1  kH z)  

A 

Magneti c  fi e l ds  j )  I EC  61 000-4-
8 : 2009  

50,  60  

30  (for sys tems
 

≤  32  A)  

1 00
 
(for 

systems
 
>  32  A)  

H z  

A/m   

A/m
 
 

A  

Power 
i n pu t  (AC)  
i )  

Wai ti n g  and  
charge  mode  

E l ectri cal  fas t  

trans ien ts /bu rsts
 

l )  

I EC  61 000-4 -
4: 201 2  

±4  

5/50  

5  

kV  

Tr/Th ,  n s  

repeti t i on  
freq uency,  kH z  

B  

Vol tage  su rges
 j )   

l )  
I EC  61 000-4 -
5: 201 4  

1 , 2 /50  (8 /20 )  

±4  a)   

±2  b)   

µ s  

kV 

kV 

B  

Conducted  RF  
fi e l ds   

I EC  61 000-4 -
6: 201 3  

1 0  

0 , 1 5  to  80  

80  

V  (RMS)  c)  

MH z  

%  AM  (1  kHz)  

A 

Vol tage  d i ps  an d  
i n terrupti ons  

I EC  61 000-4-
1 1 : 2004  (≤  1 6  A)  

I EC  61 000-4-
34: 2005  and  
I EC  61 000-4-
34: 2005/AMD1 : 200
9  (>  1 6  A)  

40  %  res i d ual  
vo l tage  

70  %  res i d ual  
vo l tage  

0  %  res i d ua l  
vo l tage  

0  %  res i d ua l  
vo l tage  

for 1 0 /1 2  

cycl es  a t  
50/60  H z  

for 25/30  

cycl es  a t  
50/60  H z  

for 1  cycl e  a t  
50/60  H z  

for 250/300  
cycl es  a t  50 /60  
H z  

B  e )  

B  e )  

B  e )  

C 

Power 
i n pu t   
(DC)  i )   

Wai ti n g  and  
charge  mode  

E l ectri ca l  fas t   
trans i en ts /bu rsts

 

l )  

I EC  61 000-4 -
4: 201 2  

±2  

5/50  

5  

kV  

Tr/Th  n s  

repeti t i on  
freq uency,  kH z  

B  

Vol tage  su rges
 j )   

l )  
I EC  61 000-4 -
5: 201 4  

1 , 2 /50  (8 /20 )  

±2  a)  

±1  b)  

µ s  

kV 

kV 

B  

Conducted  RF  
fi e l ds   

I EC  61 000-4 -
6: 201 3  

1 0  

0 , 1 5  to  80  

80  

V  (RMS)  c)  

MH z  

%  AM  (1  kHz)  

A 

Wi red  

Network  
and  
s i gna l /con
trol  

Wai ti n g  an d  
charge  mode  

E l ectri cal  fas t  
trans ien ts /  bu rs ts  
g )   h )  

I EC  61 000-4 -
4 : 201 2  

±2  

5/50  

5  

kV  

Tr/Th  n s  

repeti t i on  
freq uency,  kH z  

B  

 

Vol tage  su rges  f)
 

l )  
I EC  61 000-4 -
5: 201 4  

1 , 2 /50  (8 /20 )   

±1   

µ s  

kV 

B  

Conducted  RF  I EC  61 000-4 - 1 0  V (RMS)  c)  A 
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Port  Test  
appl i cabi l i ty 

Phenomenon  Bas ic  standard  Test  
speci fi cati on  

Un i ts  Performanc
e  cri teri a  

fi e l ds  g )  6 : 201 3  0 , 1 5  to  80   

80  

MHz  

%  AM  ( 1  kH z)  

CPT   Wai ti n g  an d  
charge  mode  

E l ectri cal  fas t  
trans ien ts /bu rsts  
d )  h )  

I EC  61 000-4-
4 : 201 2  

±2  

5/50  

5  

kV  

Tr/Th  n s  

repeti t i on  
frequency,  kH z  

B  

 

Vol tage  Su rges  d )
 

f)  j )  m )  
I EC  61 000-4-
5: 201 4  

1 , 2 /50  (8 /20 )  

±2  a)
 
 

±1  b)
 
 

µ s  

kV 

kV 

B  

Conducted  RF  
fi e l ds

 k)  
I EC  61 000-4 -
6: 201 3  

1 0   

0 , 1 5  to  80   

80  

V (RMS)  c)  

MH z  

%  AM  (1  kHz)  

A 

a)  L i n e  to  earth  (g round) ,  appl i cab l e  to  power l i n es  on l y.  

b)  L i n e  to  l i n e ,  appl i cab le  to  power l i n es  on l y.  

c)  The  test  l eve l  speci fi ed  i s  the  RMS  val u e  o f the  u nmodu l ated  carri e r.  

d )  Tests  are  no t  requ i red  i f the  power i n pu t  and  ou tpu t are  d i rectl y connected  i n  charge  mode  us i ng  a  mechan ica l  swi tch i n g  
d evi ce.  

e)  P rimary fu ncti ons  may d eg rade  d u ri ng  the  test  bu t  shal l  resume  to  the  ori g i na l  cond i ti on  after the  tes t.  

f)  Appl i cab l e  on l y to  ports  i n terfaci ng  wi th  cabl es  whose  to ta l  l eng th  accord i n g  to  the  manufactu rer’ s  fun cti onal  speci fi cat i on  
i s  g rea ter th an  30  m .  

g )  Appl i cab l e  on l y to  ports  i n terfaci ng  wi th  cabl es  whose  to ta l  l eng th  accord i n g  to  the  manufactu rer’ s  fun cti onal  speci fi cat i on  
i s  g rea ter th an  3  m .  

h )  Tested  u s i n g  th e  capaci ti ve  coup l i n g  cl amp  defi n ed  i n  I EC  61 000-4-4: 201 2 ;  at  the  CPT port ,  th e  c l amp  shal l  be  over the  
whol e  charg i ng  cabl e .  

i )  Test  a l so  appl i es  to  s i g na l /con tro l  ports  where  they a re  d i rectl y connected  to  th e  power port  (e . g .  open  re l ay con tacts  tha t  
can  be  d i rect l y connected  to  the  power port) .  

j )  Tests  shal l  be  d one  on l y i n  charge  mode  (su rge :  s i n ce  su rge  protecti on  devi ces  wear ou t;  m agneti c  fi e l d :  charge  cu rren t 
h as  i n fl u ence).  

k)  Tested  u s i n g  th e  EM  coupl i n g  cl amp  d efi ned  i n  I EC  6 1 000-4-6 : 201 3 ;  a t  th e  CPT port,  th e  c l amp  sha l l  be  over the  whol e  
charg i ng  cabl e .  

l )  For su rge/burst  testi ng ,  u se  a  capabl e  CDN .  

m )  For su rge  on  power l i n es  o f CPT  port,  u se  a  capabl e  CDN .  
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Table  4 – DC  charg ing  immun i ty requ irements  – 
Residential  envi ronments  

Port  Test  
appl i cabi l i ty 

Phenomenon  Bas ic  
s tandard  

Test  
speci fi cati on  

Un i ts  Performance  
cri teri a  

Encl osu re  Wai ti n g  and  
charge  mode  

E l ectrostat i c  
d i scharge  
(ESD)  

I EC  61 000-4-
2 : 2008  

±4  (con tact)  

±8  (a i r)  

kV 

kV 

B  

Rad i a ted  RF  
fi e l ds  

I EC  61 000-4 -
3 : 2006  and  
I EC  61 000-4 -
3: 2006/AMD1 : 2
007  and  
I EC  61 000-4 -
3: 2006/AMD2 : 2
01 0  

3  

80  to  1 000  

80  

V/m  c)   

MH z  

%  AM  (1  kH z)  

A 

I EC  61 000-4 -
3: 2006  and  

I EC  61 000-4 -
3: 2006/AMD1 : 2
007  and  
I EC  61 000-4-
3: 2006/AMD2: 2
01 0  

3  

1 , 4  to  2  

80  

V/m
 c)   

GH z  

%  AM  (1  kH z)  

A 

I EC  61 000-4 -
3: 2006  and  
I EC  61 000-4 -
3: 2006/AMD1 : 2

007  and  
I EC  61 000-4-
3: 2006/AMD2: 2
01 0  

3  

2  to  2 , 7  

80  

V/m
 c)   

GH z  

%  AM  (1  kH z)  

A 

Magneti c  fi e l ds
 

j )  
I EC  61 000-4 -
8: 2009  

50,  60  

30  ( for 
sys tems  ≤  32  A)  

1 00
 
(for 

systems  >  32  A)  

H z  

A/m   

A/m
 
 

A 

Power i npu t   
(AC)  i )  

Wai ti n g  an d  
charge  mode  

E l ectri cal  fas t  
trans ien ts /  
bu rsts

 l )  

I EC  61 000-4-
4 : 201 2  

±2  

5/50  

5  

kV  

Tr/Th ,  ns  

repeti t i on  
frequency,  
kHz 

B  

Vol tage  su rges
 

j )  l )  
I EC  61 000-4 -
5: 201 4  

1 , 2 /50  (8 /20)  

±2  a)  

±1  b)  

µ s  

kV 

kV 

B  

Conducted  RF  

fi e l ds   

I EC  61 000-4 -

6: 201 3  

3   

0 , 1 5  to  80  

80  

V  (RMS)  c)  

MH z  

%  AM  ( 1  kHz)  

A 

Vol tage  d i ps  
and  
i n terrupti ons  I EC  61 000-4-

1 1 : 2004  
(≤  1 6  A)  

I EC  61 000-4-
34: 2005  and  
I EC  61 000-4-
34: 2005/AMD1 :
2009  (>  1 6  A)  

40  %  res i d ua l  
vo l tage  

70  %  res i d ua l  
vo l tage  

0  %  res i d ual  
vo l tage  

0  %  res i d ual  
vo l tage  

for 1 0 /1 2  
cycl es  a t  
50/60  H z  

for 25 /30  
cycl es  a t  
50/60  H z  

for 1  cycl e  at  
50/60  H z  

for 250/300  
cycl es  a t  
50/60  H z  

B  e )  

B  e )  

B  e )  

C 

Power i npu t   
(DC)  i )  

Wai ti n g  an d  
charge  mode  

E l ectri cal  fas t  
trans ien ts /  
bu rsts

 l )  

I EC  61 000-4-
4 : 201 2  

±2  

5/50  

5  

kV  

Tr/Th  n s  

repeti t i on  
freq uency,  
kHz  

B  

Vol tage  su rges  
j )  l )  

I EC  61 000-4 -
5: 201 4  

1 , 2 /50  (8 /20)  

±2  a)   

µ s  

kV 

B  
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Port  Test  
appl i cabi l i ty 

Phenomenon  Bas ic  
s tandard  

Test  
speci fi cati on  

Un i ts  Performance  
cri teri a  

±1  b)   kV 

Conducted  RF  
fi e l ds   

I EC  61 000-4 -
6: 201 3  

3  

0 , 1 5  to  80  

80  

V  (RMS)  c)  

MH z  

%  AM  ( 1  kHz)  

A 

Wi red  n etwork  
and  
s i gna l /con tro l  

Wai ti n g  an d  
charge  mode  

E l ectri cal  fas t  
trans ien ts /  
bu rsts  g )  h )  

I EC  61 000-4 -
4 : 201 2  

±2  

5/50  

5  

kV  

Tr/Th  n s  

repeti t i on  
frequency,  
kHz 

B  

Vol tage  su rges  
f)  l )  

I EC  61 000-4-
5: 201 4  

1 , 2 /50  (8 /20)  

±1   

µ s  

kV 

B  

Conducted  RF  
fi e l ds  g )  

I EC  61 000-4-
6 : 201 3  

3  

0 , 1 5  to  80  

80  

V  (RMS)  c)  

MH z  

%  AM  ( 1  kHz)  

A 

CPT  Wai ti n g  an d  
charge  mode  

E l ectri cal  fas t  
trans ien ts /  
bu rsts  d )  h )  

I EC  61 000-4 -
4 : 201 2  

±2  

5/50  

5  

kV  

Tr/Th  n s  

repeti t i on  
frequency,  
kHz 

B  

Vol tage  su rges  
d )  f)  j )  m )  

I EC  61 000-4-
5: 201 4  

1 , 2 /50  (8 /20 )  

±2  a)
 
 

± 1  b)   

µ s  

kV 

kV 

B  

Conducted  RF  
fi e l ds  k)  

I EC  61 000-4 -
6: 201 3  

1 0   

0 , 1 5  to  80  

80  

V  (RMS)  c)  

MH z  

%  AM  ( 1  kHz)  

A 

a)  L i n e  to  earth  (g round) ,  appl i cab l e  to  power l i n es  on l y.  

b)  L i n e  to  l i n e ,  appl i cab le  to  power l i n es  on l y.  

c)  The  test  l eve l  speci fi ed  i s  the  RMS  val u e  o f the  u nmodu l ated  carri e r.  

d )  Tests  are  no t  requ i red  i f the  power i n pu t  an d  ou tpu t are  d i rectl y connected  i n  charge  mode  us i ng  a  mechan ical  swi tch i n g  
d evi ce.  

e)  P rimary fu ncti ons  may d eg rade  d u ri ng  the  test  bu t  shal l  resume  to  the  ori g i na l  cond i ti on  after th e  tes t.  

f)  Appl i cab l e  on l y to  ports  i n terfaci ng  wi th  cabl es  whose  tota l  l eng th  accord i n g  to  the  manu factu rer’ s  fu n cti ona l  speci fi cat i on  
i s  g rea ter th an  30  m .  

g )  Appl i cab l e  on l y to  ports  i n terfaci n g  wi th  cabl es  whose  tota l  l eng th  accord i n g  to  th e  manu factu rer’ s  fu n cti ona l  speci fi cati on  
i s  g rea ter th an  3  m .  

h )  Tested  u s i ng  th e  capaci ti ve  coupl i n g  cl amp  defi n ed  i n  I EC  61 000-4-4: 201 2 ;  at  the  CPT port,  the  cl amp  shal l  be  over the  
whol e  charg i ng  cabl e .  

i )  Test  a l so  appl i es  to  s i gnal /con trol  ports  where  they are  d i rectl y connected  to  th e  power port  (e . g .  open  re l ay con tacts  tha t  

can  be  d i rect l y connected  to  the  power port) .  

j )  Tests  shal l  be  done  on l y i n  charge  mode  (su rge :  s i nce  su rge  protecti on  devi ces  wear ou t;  magneti c  fi e l d :  charge  cu rren t  
h as  i n fl u ence).  

h )  Tested  u s i n g  th e  EM  coup l i n g  c l amp  defi ned  i n  I EC  6 1 000-4 -6 : 201 3 ;  a t  the  CPT  port,  th e  cl amp  sha l l  be  over th e  who le  
charg i ng  cabl e .  

i )  For su rge/burst  testi ng ,  u se  a  capabl e  CDN .  

j )  For su rge  on  power l i n es  of CPT  port,  u se  a  capabl e  CDN .  
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5.2  Performance  cri teria  

5.2. 1  General  

The EUT shal l  remain  i n  a  safe  cond i tion  as  a  resu l t  of the  appl ication  of the  tests  defined  in  
th is  document.  See  I EC 61 851 -1 : 201 7  (AC  and  DC)  for further gu idance.  

There  are  d i fferen t performance  cri teria  based  on  the  charge  mode of the  EUT,  especia l l y for 
mode 2 ,  3  and  mode  4.  

During  the  appl ication  of vol tage  surges  ( I EC 61 000-4-5:201 4)  on  the  power input  port,  a  
measurement shal l  be  performed  of the  ampl i tude  of the  associated  trans ient on  the  CPT port,  
when  suppl ying  DC.  Th is  measurement shal l  be  made  accord ing  to  the  setup  described  i n  
Annex E .  The  requ i rements  of F igure  E. 1  sha l l  be  met.  

When  metering  and  b i l l i ng  i s  avai l able ,  the  correspond ing  performance cri teria  shal l  be  
defined  accord ing  to  the  appl icable  product standards,  for example  I EC 62053-21 : 2003.  

When  res idual  current protective  devices  RCD  are  i ncorporated  i nside  the  EUT,  they shal l  
fu l fi l  the  requ irements  accord ing  to  the ir product s tandards.  

A functional  description  and  a  defi n i ti on  of performance  cri teria  du ring ,  or as  a  consequence 
of,  the  EMC testi ng  shal l  be  provided  by the  EUT manufacturer and  noted  i n  the  test report 
based  on  the  fo l l owing  cri teria.  

5.2.2  Performance  cri teria  A 

The EUT shal l  conti nue  to  operate  as  i n tended  wi th in  the  to lerances  defined  by the  EUT 
manufacturer during  and  after the  appl ication  of the  appropriate  tests .  I t  shal l  not  change the  
state  i n  wh ich  i t  i s  operati ng  ( i . e.  charg ing  shal l  con tinue  i f i n  charge  mode and  shal l  remain  
i d l e  i f i n  wai ting  mode).  

NOTE  A change  of s tate  i ncl udes  the  control /commun ication  l i nes  of the  CPT port  and  any change  i n  charg ing  
current  for DC charg ing  (beyond  the  tol erance  defi ned  by the  manufacturer).  

5.2.3  Performance  cri teria  B  

The EUT shal l  conti nue  to  operate  as  in tended  wi th in  the  to lerances  defined  by the  EUT 
manufacturer at  the  completion  of the  appl icable  tests.  Add i ti onal l y,  during  the  appl ication  of 
the  appropriate  tests  the  primary functions  of the  charger shal l  be  maintained  (wi th in  th e  
to lerances  defined  by the  EUT manufacturer) .  Secondary functions  ( for example  d isp lays,  
etc. )  may degrade  i n  performance  du ring  the  test bu t shal l  resume to  the  orig ina l  cond i tion  
subsequent to  testi ng .  

Subsequent to  the  appl ication  of the  appl icable  test,  the  EUT shal l  not have  changed  the  state  
i n  wh ich  i t  i s  operati ng  ( i . e .  charg ing  shal l  conti nue  i f i n  charge  mode and  shal l  remain  i d le  i f 
i n  wai ti ng  mode).  

NOTE  A change  of s tate  i ncl udes  the  con tro l /commun ication  l i nes  of the  CPT port  and  any change  i n  charg ing  
current  for DC charg ing  (beyond  the  tol erance  defi ned  by the  charg ing  equ ipment  manufactu rer).  

5.2.4  Performance  cri teria  C  

During  and  after completion  of the  appropriate  tests ,  the  EUT can  change to  a  fa i lsafe  
cond i ti on .  Th is  state  requ ires  user i n tervention  to  restart the  charge  cycle  or the  au tomatic 
resumption  of charg ing  i f the  safety cond i ti ons  have  been  fu l fi l l ed  as  defined  i n  
I EC 61 851 -1 : 201 7  (s impl i fied  mode  3) .  
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6 Emission  requirements  

6.1  General  

Measurements  shal l  be  performed  in  wel l -defined  and  reproducible  cond i tions  for each  type  of 
d isturbance.  

6.2  Limi ts  and  test  condi tions  for d isturbances  in  the  low frequency (LF)  range  

6.2. 1  Overview 

An  overview showing  the  references  for evaluation  of d is turbance  phenomena  in  the  low 
frequency (LF)  range  is  g iven  in  Table  5 .  

Table  5  – References  for evaluation  of low frequency (LF)  phenomena 

Port  Phenomenon  Reference standard  Reference in  th is  
document 

Power i nput 
(AC)  

Harmon ic cu rren ts  a)  I EC  61 000-3-2: 201 4  (≤  1 6  A/phase)  

I EC 61 000-3-1 2 : 201 1  (>  1 6  A,  ≤  75  A/phase)  

6 . 2 . 2  

Vol tage  fl uctuations   
and  fl i cker a)  

I EC 61 000-3-3: 201 3  (≤  1 6  A/phase)  

I EC 61 000-3-1 1 : 201 7  (>  1 6  A,  ≤  75  A/phase)  
b)  

6 . 2 . 3  

a)  Appl i cab le  to  charg ing  equ ipment  covered  wi th i n  the  scope  of I EC  61 000-3-2 : 201 4,  I EC  61 000-3-3: 201 3 ,  
I EC 61 000-3-1 1 : 201 7  and  I EC 61 000-3-1 2 : 201 1 .  

b)  Equ ipment  wh ich  meets  the  requ i rements  of I EC 61 000-3-3: 201 3  i s  excluded  from  appl i cation  of  
I EC  61 000-3-1 1 : 201 7.  

 

6.2.2  Harmonic  currents  

The em ission  of harmon ic currents  produced  by the  EUT is  deta i led  i n  Table  5.  

NOTE  I n  some  countri es ,  equ ipment  that  has  an  i npu t  exceed i ng  75  A per phase  or that  i s  connected  to  i n -plant  
equ i pment  cou ld  comply wi th  national  regu l ations  or contractual  ag reements  between  the  d i stri bu tion  company and  
customers.  

6.2.3  Vol tage  fluctuations  and  fl icker 

The em ission  of vo l tage  fluctuations  and  fl i cker produced  by the  EUT is  detai led  i n  Table  5 .  
The  operation  mode is  described  i n  4 . 4 . 3 .  

6.3  Limits  and  test  condi tions  for d isturbances  in  the  rad io  frequency (RF)  range  

6.3. 1  Overview 

An  overview showing  the  references  for evaluation  of d isturbances  i n  the  rad io  frequency (RF)  
range  i s  g iven  i n  Table  6 .  

For the  purposes  of th is  document,  off-board  e lectric veh icle  charg ing  systems  are  grouped  
i n to  the ir environmenta l  cl assi fication .  These  defin i ti ons  are  speci fi ed  i n  CISPR 1 1 : 201 5,  5. 2 ,  
and  are  summarised  as  fol l ows:  

1 )  Class  A off-board  e lectric veh icle  charg ing  systems  i s  equ ipment su i table  for use  i n  a l l  
l ocations  other than  res iden tia l  ones  and  those  d i rectl y connected  to  a  l ow vol tage  power 
suppl y network wh ich  suppl ies  bu i l d i ngs  used  for res identia l  purposes.  

Class  A equ ipment shal l  meet cl ass  A l im i ts .  
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For C lass  A off-board  electric veh icle  charg ing  systems,  the  i nstructions  for use  
accompanying  the  product sha l l  contain  the  fol l owing  warn ing :  

Caution :  Th is  equ ipment i s  not i n tended  for use  i n  res identia l  envi ronments  and  may not 
provide  adequate  protection  to  rad io  reception  i n  such  envi ronments .  

2)  Class  B  off-board  e lectric veh icle  charg ing  systems i s  equ ipment su i table  for use  i n  
res identia l  establ ishments  and  i n  establ ishments  d i rectl y connected  to  a  low vol tage  
power suppl y network wh ich  suppl ies  bu i l d ings  used  for res iden tia l  purposes.  

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

I n -cable  con trol  and  protecti ve  devices  ( IC-CPD)  and  other mobi le  charg ing  equ ipment 
shal l  be  tested  as  off-board  charg ing  equ ipment meeting  Class  B  em iss ion  requ irements  
(res identia l ) .  

Warn ing :  Even  i f meeting  the  requ i rements  for res idential  environments,  on -board  rad io  
reception  can  be  d isturbed  by noise  generated  by the  off-board  e lectric veh icle  charg ing  
systems.  To  protect the  on  board  rad io  reception ,  some veh icle  manufacturers  may use  
CISPR 25  l im i ts  for the i r veh icles .  These  l im i ts  are  not appl icable  to  off-board  e lectric  
veh icle  charg ing  systems (EUT).  

NOTE  Portable  equ ipment can  be  carri ed  easi l y i n  the  veh i cl e  to  d i fferen t envi ronments  s i nce  the  usage  of the  
veh icle  i s  not  restri cted  to  one  of these  envi ronments .  

Table  6  – References  for evaluation  of d isturbances  appearing  
in  the  rad io  frequency (RF)  range  

Type of port  Phenomenon  Reference in  th is  document 

Power i npu t  
(LV AC or DC)   
(PLC/T optional )  

Conducted  d i sturbances   
(1 50  kHz to  30  MHz)  

6 . 3. 2  

CPT  
(LV AC or DC)  

Conducted  d i sturbances   
(1 50  kHz to  30  MHz)  

6 . 3. 3  

Wi red  network and   
s i gnal /con trol   

Conducted  d i sturbances   
(1 50  kHz to  30  MHz)  

6 . 3. 4  

Enclosure  Rad i ated  d i sturbances   
(above  30  MHz)  

6 . 3 . 5  

Enclosure  Rad i ated  d i sturbances   
(2  kHz to  1 85  kHz)  

Annex B  

CPT a)  Trans i en t  em iss ions  Annex D  

a)  Appl i cab le  on ly to  DC charg ing  equ i pment.  

 

6.3.2  Power inpu t port  (1 50  kHz to  30  MHz)  

The d isturbance vol tage  l im i ts  of Table  7 ,  Table  8  or Table  9  appl y for the  power i npu t port,  
respectivel y to  the  type  of power i nput (AC or DC)  and  environmenta l  cl ass i fication  (Class  A 
or C lass  B)  of the  EUT to  be  tested .  

I f the  power i npu t port  i s  a lso  used  for powerl i ne  commun ications  (PLC)  or powerl i ne  
te lecommunications  (PLT)  and  the  l im i ts  are  not met,  the  EUT shal l  be  tested  to  the  
appropriate  PLT standard  for assessing  the  communication  function  on l y.  The  d isturbance  
vol tage  l im i ts  of Table  7 ,  Table  8  or Table  9  shal l  be  met wi th  the  commun ication  swi tched  off.  

This  procedure  i s  on l y appl icable  i f i n ten tional  PLC communication  to  i n frastructure  via  the  
power i npu t port of the  EUT (e. g .  mains)  i s  used .  For the  CPT port the  worst case  
commun ication  has  to  be  used  i n  each  case.  

Worst case  commun ication  on  CPT port  has  to  be  tested  to  avoid  coupl ing  of i n terferences  
due  to  commun ication  at CPT port  to  the  power inpu t port.  
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Table  7  – Disturbance  vol tage  l im its  for class  A equ ipment for AC  power input  port  

Frequency range  

MHz 

Rated  power of  
≤  20  kVA 

Rated  power of  
>  20  kVA a)  

H i gh  power el ectron ic 
systems  and  equ ipment,  

rated  power of 
>  75  kVA b)   

Quasi -peak 
dB(µV)  

Average  
dB(µV)  

Quasi -peak 
dB(µV)  

Average  
dB(µV)  

Quasi -peak 
dB(µV)  

Average  
dB(µV)  

0 , 1 5  to  0 , 50  79  66  1 00  90  1 30  1 20  

0 , 50  to  5  73  60  86  76  1 25  1 1 5  

   90  80    

5  to  30  73  60  
decreasing  l i nearl y wi th  

l ogari thm   
of frequency to  

1 1 5  1 05  

   73  60    

At  the  transi ti on  frequency,  the  more  stri ngent  l im i t  shal l  app l y.  

a)  These  l im i ts  appl y to  equ i pment  wi th  a  rated  power >  20  kVA and  i n tended  to  be  connected  to  a  ded icated  
power transformer or generator,  and  wh ich  i s  not  connected  to  l ow vol tage  (LV)  overhead  power l i nes.  For 
equ i pment  not  i n tended  to  be  connected  to  a  user speci fi c  power transformer,  the  l im i ts  for ≤  20  kVA apply.  
The  manufactu rer,  and /or suppl i er shal l  provide  i n formation  on  i nstal l ati on  measu res  that  can  be  used  to  
reduce  em issions  from  the  i nstal l ed  equ i pment.  I n  parti cu l ar,  i t  shal l  be  i nd icated  that  th i s  equ i pment  i s  
i n tended  to  be  connected  to  a  ded icated  power transformer or generator and  not  to  LV overhead  power l i nes.   

b)  These  l im i ts  appl y on l y to  h i gh  power e l ectron ic  systems  and  equ ipment  wi th  a  rated  power >  75  kVA  
when  i n tended  to  be  i nstal l ed  as  fol l ows:  

– i nstal l ati on  i s  suppl i ed  from  a  ded icated  power transformer or generator,  and  wh ich  i s  not  connected  to  
l ow vol tage  (LV)  overhead  power l i nes;  

– i nstal l ati on  i s  physical l y separated  from  residenti a l  envi ronments  by d i stance  g reater than  30  m  or by a  
s tructu re  wh ich  acts  as  a  barri er to  rad i ated  phenomena;   

– the  manufactu rer and /or suppl i er shal l  i nd icate  that  th i s  equ i pment  meets  the  d i s tu rbance  vol tage  l im i ts  
for h i gh  power e l ectron ic  systems and  equ ipment  of rated  i npu t  power >  75  kVA and  provi de  i n formation  
on  i nstal l ati on  measures  to  be  app l i ed  by the  i nstal l er.  I n  parti cu l ar,  i t  shal l  be  i nd i cated  that  th i s  
equ i pment  i s  i n tended  to  be  used  i n  an  i nstal l ati on  wh ich  i s  powered  by a  ded icated  power transformer or 
generator and  not  by LV overhead  power l i nes.  

 

Table  8  – Disturbance  vol tage  l im i ts  for class  B  equ ipment for AC  power input  port  

Frequency range  
MHz  

Quasi -peak 
dB(µV)  

Average  
dB(µV)  

0, 1 5  to  0 , 50  

66  
decreas ing  l i nearl y wi th   
l ogari thm  of frequency to   

56  

56  
decreasing  l i nearl y wi th   
l ogari thm  of frequency to  

46  

0 , 50  to  5  56  46  

5  to  30  60  50  
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Table  9  – Disturbance  vol tage  l im its  for DC  power input  port  

Frequency range  
MHz  

Rated  power of  
≤  75  kVA 

Rated  power of  
>  75  kVA 

Quasi -peak 
dB(µV)  

Average  
dB(µV)  

Quasi -peak 
dB(µV)  

Average  
dB(µV)  

0, 1 5  to  0 , 50  79  66  1 00  90  

0 , 50  to  5  73  60  86  76  

   90  80  

5  to  30  73  60  
decreasing  l i nearl y wi th  
l ogari thm  of frequency to  

   73  60  

 

6.3.3  CPT port  (1 50  kHz to  30  MHz)  

The d isturbance vol tage  l im i ts  of Table  1 0  and  Table  1 1  appl y for the  AC  power l i nes  of the  
CPT port,  respectivel y to  the  EUT’s  envi ronmental  cl assi fication .  

The  d isturbance vol tage  l im i ts  of Table  1 2  apply for the  DC power l i nes  of the  CPT port i n  any 
envi ronment.  

Measurement of the  d isturbance vol tage  shal l  be  done  at those  l i nes  of the  CPT port serving  
conductive  power transfer on l y.  

I f the  AC charg ing  EUT does  not con tain  any e lectron ic power converters  or the  l i ke,  bu t on l y 
swi tches  and  safety d isconnectors,  then  i t  i s  su ffi cien t to  measure  the  d isturbance vol tage  at  
i ts  LV AC power i nput  port on l y (see  6 . 3. 2).  

The  d isturbance  vol tage  l im i ts  of Table  1 0  and  Table  1 1  appl y for AC,  and  Table  1 2  appl ies  
for DC.  

Table  1 0  – D isturbance  vol tage  l imi ts  for class  A equ ipment  for AC  CPT port  

Frequency range  
MHz  

Quasi -peak 
dB(µV)  

Average  
dB(µV)  

0, 1 5  to  0 , 50  79  66   

0 . 50  to  30  73   60   

 

Table  1 1  – D isturbance  vol tage  l imi ts  for class  B  equ ipment  for AC  CPT port  

Frequency range  
MHz  

Quasi -peak 
dB(µV)  

Average  
dB(µV)  

0, 1 5  to  0 , 50  

66  
decreas ing  l i nearl y wi th   
l ogari thm  of frequency to   

56  

56  
decreasing  l i nearl y wi th   
l ogari thm  of frequency to  

46  

0 , 50  to  5  56  46  

5  to  30  60  50  
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Table  1 2  – D isturbance  vol tage  l imi ts  for DC  CPT port  

Frequency range  
MHz 

Rated  power of  
≤  75  kVA  

Rated  power of  
>  75  kVA  

Quasi -peak 
dB(µV)  

Average  
dB(µV)  

Quasi -peak 
dB(µV)  

Average  
dB(µV)  

0 , 1 5  to  0 , 50  79  66  1 00  90  

0 , 50  to  5  73  60  86  76  

   90  80  

5  to  30  73  60  
decreasing  l i nearl y wi th  
l ogari thm  of frequency to  

   73  60  

 

6.3.4  Wired  network port  or s ignal /control  port  (1 50  kHz to  30  MHz)  

Measurements  at wi red  network ports  of equ ipment i n  the  scope of th is  document shal l  be  
performed  i f they are  i n tended  for connection  to  phys ical  subscriber l i nes  of publ ic swi tched  
te lecommunication  networks  (PSTN).  

Measurements  at s ignal /con trol  ports  of equ ipment i n  the  scope of th is  document shal l  be  
performed  i f they are  i n tended  for connection  to  a  l ocal  supervis ion  or power d ispatch  system  
in tended  to  manage the  power transfer via  more  than  one  l ocal  off-board  charg ing  equ ipment.  

The  measurements  shal l  be  made  i n  accordance  wi th  CI SPR 32: 201 5,  us ing  test equ ipment 
referenced  i n  CI SPR 32: 201 5  as  appropriate.  

For C lass  A EUTs,  the  l im i ts  i n  Table  1 3  appl y,  and  for C lass  B  EUTs  the  l im i ts  i n  Table  1 4  
appl y.  
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Table  1 3  – Requ irements  for asymmetric  mode  conducted  emissions  
from  Class  A equ ipment 

Table  
clause  

Frequency 
range  
MHz  

Coupl ing  device  
Detector type/ 
bandwidth  

Class  A vol tage  
l im i ts  
dB(µV)   

Cl ass  A cu rren t 
l im i ts  
dB(µA)  

1 3. 1  0 , 1 5  to  0 , 5  
AAN  Quasi  peak/9  kHz 

97  to  87  

n /a  
0 , 5  to  30  87  

0 , 1 5  to  0 , 5  
AAN  Average/9  kHz 

84  to  74  

0 , 5  to  30  74  

1 3. 2  0 , 1 5  to  0 , 5  
CVP   

and  cu rren t probe  
Quasi  peak/9  kHz 

97  to  87  53  to  43  

0 , 5  to  30  87  43  

0 , 1 5  0 , 5  
CVP   

and  cu rren t probe  
Average/9  kHz 

84  to  74  40  to  30  

0 , 5  to  30  74  30  

1 3. 3  0 , 1 5  to  0 , 5  
Curren t probe  Quasi  peak/9  kHz 

n /a  

53  to  43  

0 , 5  to  30  43  

0 , 1 5  to  0 , 5  
Curren t probe  Average/9  kHz 

40  to  30  

0 , 5  to  30  30  

The  choice  of coupl i ng  device  and  measurement i s  defi ned  i n  Annex C  of CI SPR 32: 201 5.  

AC mains  ports  that  a l so  have  the  function  of a  wi red  network  port  sha l l  meet  the  l im i ts  g i ven  i n  Table  7 .  

The  appl i cati on  of the  vol tage  and/or cu rrent  l im i ts  i s  dependent on  the  measurement procedu re  used .  Refer to  
Table  C. 1  of CISPR 32: 201 5  for appl i cab i l i ty.  

Testi ng  i s  requ i red  at  on l y one  EUT suppl y vol tage  and  frequency.  

Appl i cab le  to  ports  l i s ted  above  and  i n tended  to  connect to  cables  l onger than  3  m .  
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Table  1 4  – Requ irements  for asymmetric  mode  conducted  emissions  
from  Class  B  equ ipment 

Table  
clause  

Frequency 
range  
MHz  

Coupl ing  device  
Detector type/ 
bandwidth  

Class  B  vol tage 
l im i ts  
dB(µV)   

C l ass  B  cu rren t 
l im i ts  
dB(µA)  

1 4. 1  0 , 1 5  to  0 , 5  
AAN  Quasi  peak/9  kHz 

84  to  74  

n /a  
0 , 5  to  30  74  

0 , 1 5  to  0 , 5  
AAN  Average/9  kHz 

74  to  64  

0 , 5  to  30  64  

1 4. 2  0 , 1 5  to  0 , 5  
CVP   

and  cu rren t probe  
Quasi  peak/9  kHz 

84  to  74  40  to  30  

0 , 5  to  30  74  30  

0 , 1 5  0 , 5  
CVP   

and  cu rren t probe  
Average/9  kHz 

74  to  64  30  to  20  

0 , 5  to  30  64  20  

1 4. 3  0 , 1 5  to  0 , 5  
Curren t probe  Quasi  peak/9  kHz 

n /a  

40  to  30  

0 , 5  to  30  30  

0 , 1 5  to  0 , 5  
Curren t probe  Average/9  kHz 

30  to  20  

0 , 5  to  30  20  

The  choice  of coupl i ng  device  and  measurement i s  defi ned  i n  Annex C  of CI SPR 32: 201 5.  

Screened  ports  are  tested  wi th  a  common-mode  impedance  of 1 50  Ω.  Th i s  i s  typica l l y  accompl i shed  wi th  the  
screen  term inated  by 1 50  Ω to  earth .  

AC  mains  ports  that  a l so  have  the  functi on  of a  wi red  network  port  sha l l  meet  the  l im i ts  g i ven  i n  Table  8 .  

The  appl i cati on  of the  vol tage  and/or cu rrent  l im i ts  i s  dependent on  the  measurement procedu re  used .  Refer to  
Table  C. 1  of CI SPR 32: 201 5  for appl i cab i l i ty  

Testi ng  i s  requ i red  at  on l y one  EUT suppl y vol tage  and  frequency.  

Appl i cab le  to  ports  l i s ted  above  and  i n tended  to  connect  to  cables  l onger than  3  m .  

 

Compl iance  wi th  the  em ission  requ i rements  of th is  document i s  veri fi ed  where  i t  can  be  
demonstrated  that  the  EUT meets  the  respective  l im i ts ,  du ring  type  tests  i n  the  measuring  
arrangement accord ing  to  CISPR 32 : 201 5.  

6.3.5  Enclosure port (above 30  MHz)  

The e lectromagnetic d isturbances  above 30  MHz caused  by the  EUT shal l  not exceed  the  
l im i ts  speci fied  i n  Table  1 6  to  Table  1 9  for class  A and  class  B  respectivel y.  The  test setup  i s  
defined  i n  Annex A,  and  the  term inations  as  defined  i n  Annex C  shal l  be  used .  

The  h ighest frequency up  to  wh ich  rad iated  em ission  measurements  shal l  be  performed  i s  
defined  i n  Table  1 5.  Based  upon  the  value  of Fx,  Table  1 5  speci fi es  the  h ighest frequency 

appl icable  for the  l im i ts  g i ven  in  Table  1 7  or Table  1 9.  

Table  1 5  – Requi red  h ighest frequency for rad iated  measurement  

Highest i n ternal  frequency 
(F

x
)  

H i ghest measured  frequency 

F
x
 ≤  1 08  MHz  

1 08  MHz <  F
x
 ≤  500  MHz 

500  MHz <  F
x
 ≤  1  GHz 

F
x
 >  1  GHz 

1  GHz  
2  GHz  
5  GHz 

5  x F
x
 u p  to  a  maximum  of 6  GHz  
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Where  Fx  i s  unknown ,  the  rad iated  em iss ion  measurements  shal l  be  performed  up  to  6  GHz.  

Table  1 6  – Requi rements  for rad iated  emissions  at frequencies  up  
to  1  GHz for C lass  A equ ipment 

Table  
clause  

Frequency range  
MHz  

Measurement  Class  A l im i ts  
dB(µV/m)  

D i stance  
m  

Detector/  
bandwidth  

Test s i te:  OATS  or SAC acc.  to  
CISPR 1 6-1 -4: 201 0  and  

CISPR 1 6-1 -4: 201 0/AMD1 : 201 2  

1 6. 1  
30  to  230  

1 0  

quas i  peak/  
1 20  kHz 

40  

230  to  1  000  47  

1 6. 2  
30  to  230  

3  
50  

230  to  1  000  57  

Apply on l y 1 6 . 1  or 1 6 . 2  across  en ti re  frequency range.  

Other measurement  d i stances  may be  used .  The  correspond ing  l im i ts  have  to  be  ca lcu lated  accord i ng  to  
CISPR 1 6-1 -4 : 201 0  and  CI SPR 1 6-1 -4 : 201 0/AMD1 : 201 2.  

 

Table  1 7  – Requi rements  for rad iated  emissions  at frequencies  
above 1  GHz for C lass  A equ ipment 

Table  
clause  

Frequency range  
MHz  

Measurement  Class  A l im i ts  
dB(µV/m)  

D i stance  
m  

Detector/  
bandwidth  

Test s i te:  FSOATS  acc.  to  
CISPR 1 6-1 -4: 201 0  and  

CISPR 1 6-1 -4: 201 0/AMD1 : 201 2  

1 7. 1  
1  000  to  3  000  

3  

Average/  
1  MHz 

56  

3  000  to  6  000  60  

1 7. 2  
1  000  to  3  000  Peak/ 

1  MHz 

76  

3  000  to  6  000  80  

1 7. 1  
1  000  to  3  000  

1 0  

Average/  
1  MHz 

46  

3  000  to  6  000  50  

1 7. 2  
1  000  to  3  000  Peak/ 

1  MHz 

66  

3  000  to  6  000  70  

Apply  1 7. 1  and  1 7. 2  at  the  same d i stance  across  the  frequency range  from  1  000  MHz to  the  h i ghest requ i red  
frequency of measurement d eri ved  from  Table  1 5.  

Other measurement  d i stances  may be  used .  The  correspond ing  l im i ts  have  to  be  ca lcu lated  accord ing  to  
CI SPR 1 6-1 -4 : 201 0  and  CI SPR 1 6-1 -4: 201 0/AMD1 : 201 2.  
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Table  1 8  – Requi rements  for rad iated  emissions  at  frequencies  up  to  1  GHz 
for C lass  B  equ ipment 

Table  
clause  

Frequency range  
MHz  

Measurement  Class  B  l im i ts  
dB(µV/m)  

D i stance  
m  

Detector/  
bandwidth  

Test s i te:  OATS  or SAC acc.  to  
CISPR 1 6-1 -4: 201 0  and  

CISPR 1 6-1 -4: 201 0/AMD1 : 201 2  

1 8. 1  
30  to  230  

1 0  

Quasi  peak/ 
1 20  kHz 

30  

230  to  1  000  37  

1 8. 2  
30  to  230  

3  
40  

230  to  1  000  47  

Apply on l y 1 8. 1  or 1 8 . 2  across  en ti re  frequency range.  

Other measurement  d i stances  may be  used .  The  correspond ing  l im i ts  have  to  be  ca lcu lated  accord i ng  to  
CISPR 1 6-1 -4 : 201 0  and  CI SPR 1 6-1 -4 : 201 0/AMD1 : 201 2.  

 

Table  1 9  – Requi rements  for rad iated  emissions  at frequencies  
above 1  GHz for C lass  B  equ ipment  

Table  
clause  

Frequency range  
MHz  

Measurement  Class  B  l im i ts  
dB(µV/m)  

D i stance  
m  

Detector/  
bandwidth  

Test s i te:  FSOATS  acc.  to  
CISPR 1 6-1 -4: 201 0  and  

CISPR 1 6-1 -4: 201 0/AMD1 : 201 2  

1 9. 1  
1  000  to  3  000  

3  

Average/  
1  MHz 

50  

3  000  to  6  000  54  

1 9. 2  
1  000  to  3  000  Peak/ 

1  MHz 

70  

3  000  to  6  000  74  

1 9. 1  
1  000  to  3  000  

1 0  

Average/  
1  MHz 

40  

3  000  to  6  000  44  

1 9. 2  
1  000  to  3  000  Peak/ 

1  MHz 

60  

3  000  to  6  000  64  

Apply 1 9. 1  and  1 9. 2  at  the  same  d i stance  across  the  frequency range  from  1 000  MHz to  the  h i ghest requ i red  
frequency of measurement  d eri ved  from  Table  1 5.  

Other measurement  d i stances  may be  used .  The  correspond ing  l im i ts  have  to  be  ca lcu lated  accord ing  to  
CISPR 1 6-1 -4 : 201 0  and  CI SPR 1 6-1 -4: 201 0/AMD1 : 201 2.  

 

7 Test resul ts  and  test report  

The test resu l ts  shal l  be  documented  in  a  comprehensive  test  report wi th  sufficien t detai l  to  
enable  test  repeatabi l i ty.  

The  test report shal l  con tain  the  fol l owing  m in imum  in formation :  

•  EUT description ;  

•  EMC test plan ;  

•  test data  and  resu l ts ;  

•  test equ ipment and  setup.  
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 Annex A
(normative)  

 
Example  test setups  

The test setups  in  F igure  A. 1  and  F igure  A. 2  are  su i table  for em iss ion  and  immun i ty tests  as  
appropriate.  The  term inations  accord ing  to  Annex C  shal l  be  used .  Further advice  is  found  i n  
the  appropriate  basic s tandards  (for example  the  use  of ass igned  coupl ing /decoupl ing  
networks).  

The  cables  of the  EUT shal l  

•  hang  vertica l l y at  the  s i de  of the  EUT to  the  i nsu lation  support  (εr ≤  1 , 4),  at (1 00  ±  25)  mm  
above the  ground  p lane,  and  

•  be  such  that any extraneous  l eng th  thereof shal l  be  p laced  on  the  i nsu lation  support  (z-
folded ,  i f necessary).   

The  term inations  (ANs/I SNs)  shal l  be  connected  to  the  ground  p lane  of the  test  s i te  as  
i nd icated  i n  F igures  A. 1  and  A. 2  wi th  short  g round  straps.   

F i gu re  A. 1  shows  an  example  test setup  to  be  used  for EUT’s  i ncorporating  an  isolation  
transformer between  the  AC  and  DC  (CPT)  port.   
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Dimensions in  millimetres 

 

Key 

1  EUT (fl oor stand ing)  

2  power i npu t  port  

3  s i gnal /con trol  port  or  
 wi red  network port  

4  CPT port  (end  of charg ing  
 cable/veh icle  i n l et)  

 4a  CPT port  – power l i ne  1  
 4b  CPT port  – power l i ne  2  
 4c  CPT port  – other than  power 
  l i nes  
 4d  PE-ground  connection  

5  g round  strap  of EUT chass is  
 (on l y i f th i s  i s  requ i red  i n  the  
 EUT manual )  

6  term ination  of power l i nes   
 (AMN  (for AC)  or AN  (for DC)  
 acc.  to  Annex C)  

7  term ination  for s i gnal /control  
 port  or wi red  network port  ( I SN  
 acc.  to  Annex C)  

8  measuring  port  term inated  wi th  
 50  Ω  

9  EUT port  of term ination  

1 0  suppl y/l oad  port  of term ination  

1 1  l ow impedance  g round  
 connection  of term ination  
 chass is  

1 2  AC mains  or DC power suppl y  
 (p l aced  ou ts ide  of test  s i te  or 
 i ns i de  i f n on  d i stu rb ing )  

1 3  commun ication  s imu lator/  
 s timu lati ng  and  mon i tori ng  
 system  (placed  ou ts ide  of test  
 s i te  or i ns i de  i f non  d i s tu rbi ng )  

1 4  feed  th rough  fi l ter 

1 5  AC/DC power feed  th rough  
 fi l ter 

1 6  power l oad   
 (p l aced  ou ts ide  of test  s i te  or 
 i ns i de  i f n on  d i stu rb ing )  

1 7  AE/veh icle  s imu lator 
 (sh ie l d i ng  m ight  be  
 necessary)  

1 8  g round  p l ane  

1 9  i nsu lati on  support  wi th  l ow 
 perm i tti vi ty  

20  sh iel ded  enclosu re  or ALSE  
 or test  s i te  

 

Figure A. 1  – Example test setup  for floor stand ing  equ ipment 
for rad iated  and  conducted  emission  and  immuni ty 
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Dimensions in  millimetres 

 

Key 

1 )  EUT (tab le  top  and  wal l  mounted)  

2)  power i npu t  port  

3)  s i gnal /control  port  or  
 wi red  network port  

4)  CPT port  
 (end  of charg i ng  cable/veh icle  
 i n l et)  

 4a  CPT port  power l i ne  1  
 4b  CPT port  power l i ne  2  
 4c  CPT port  other than  
  power l i nes  
 4d  PE-ground  connection  

5)  g round  strap  of EUT chassi s   
 (on l y i f th i s  i s  requ i red  i n  the  EUT 
 manual )  

6)  term ination  of power l i nes   
 (AMN  (for AC)  or AN  (for DC)  acc.  
 to  Annex C)   

7)  term ination  for s i gnal /con trol  port  
 or wi red  network port  
 ( I SN  acc.  to  Annex C)  

8)  measuring  port  term inated  wi th  
 50  Ω  

9)  EUT port  of term ination  

1 0)  suppl y/l oad  port  of term ination  

1 1 )  Low impedance  g round  
 connection  of term ination  chassis  

1 2)  AC mains  or DC power suppl y 
 (p l aced  ou ts ide  of test  s i te  or 
 i ns i de  i f n on  d i sturb ing )  

1 3)  commun ication  s imu lator/  
 s timu lati ng  and  mon i tori ng  
 system  (placed  ou ts ide  of test  
 s i te  or i ns i de  i f non  d i stu rbi ng )  

1 4)  feed  th rough  fi l ter 

1 5)  AC/DC power feed  th rough  
 fi l ter 

1 6)  power l oad   
 (p l aced  ou ts ide  of test  s i te  
 or i ns i de  i f n on  d i s tu rbi ng )  

1 7)  AE/veh icle  s imu lator 
 (sh ie l d i ng  m igh t  be  
 necessary)  

1 8)  g round  p l ane  

1 9)  non -conducti ve  tab le  

20)  sh ie l ded  enclosu re  or ALSE  
 or test  s i te  

Atten tion  i s  d rawn  to  the  user of such  test  setups  i n  regard  of hazardous  vol tages  d ue  to  h i gh  earth  l eakage  
curren ts .  Advice  shou ld  be  sought  from  du ly qua l i fi ed  personnel  before  swi tch ing  on  the  l aboratory's  system  power 
sources  to  ensure  that  i n j u ry or damage  i s  not  caused  to  test  personnel  or equ ipment.  

Figure  A.2  – Example test setup  for table  top  and  wal l  mounted  equ ipment  
for emission  and  immuni ty 
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 Annex B
(informative)  

 
Radiated  disturbance test for keyless  entry 

B.1  General  

The pu rpose  of th is  test i s  to  s imu late  the  effects  of the  rad iated  magnetic  fie l ds  on  a  keyless  
en try system  for a  veh icle.  Th is  requ i rement i s  i n troduced  due  to  the  l arge  magnetic fie l ds  
generated  by charg ing  systems  i n  cl ose  proxim i ty to  other veh icles .  

The  test method  is  based  on  that of M I L-STD-461 F:2007  however i s  mod i fied  as  fol l ows:  

•  i ncrease  the  measuring  d istance  from  7  cm  to  1  m ;   

•  use  a  fixed  height of measurement;  

•  use  a  fixed  measurement bandwid th  of 200  Hz across  the  whole  frequency range  of 
measurement.  

The  EUT shal l  be  configu red  and  operated  as  defined  i n  4 . 3 .  and  4 . 4.  Under these  cond i ti ons,  
the  measurement shal l  be  performed  us ing  the  fol l owing  test procedure.  

B.2  Test setup  

The test setup  accord ing  to  Annex A and  term inations  accord ing  to  Annex C  shal l  be  used .  
The  loop  sensor shal l  be  located  as  defined  i n  F igure  B . 1 .  The  test procedure  i s  based  on  
M I L-STD-461 F:2007  and  uses  a  l oop  sensor for the  measuring  transducer as  defined  i n  
M I L-STD-461 F:2007.  

B.3  Test method  

The test setup  accord ing  to  Annex A and  term inations  accord ing  to  Annex C  shal l  be  used .  

1 )  Turn  on  the  EUT and  a l l ow sufficient  t ime for stabi l i zation .  

2)  Locate  the  l oop  sensor 1  m  from  the  EUT’s  face.  Orient the  p lane  of the  l oop  sensor 
paral le l  to  the  face  of the  EUT.  

3)  Scan  the  measurement receiver over the  frequency range  (2  kHz to1 85  kHz)  stepping  at 
0 , 5  ×  w,  where  w  i s  the  measurement bandwid th .  

4)  Repeat s teps  2)  to  3)  above  wi th  the  l oop  sensor i n  each  orthogonal  p lane.  

5)  Repeat steps  2)  to  4)  above for each  face  of the  EUT and  compare  the  l evel  of maximum  
rad iation  against  the  l im i t  va lues  con tained  in  Table  B . 1 .  

The  measured  value  is  ca lcu lated  as  fol l ows:   

R  =  L  +  F –  2 , 0  

where  

R  i s  the  measurement resu l t (dBuA/m);  

L  i s  the  measuring  receiver l evel  (dBuV);  

F i s  the  loop  correction  factor (dB/pT).  
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Dimensions in  metres 

EUT
1

1
1

1

Loop 

sensor

Loop 

sensor

Loop 

sensor

Loop 

sensor

EUT

Loop 

sensor

Loop 

sensor

(Top)

1

1

1

1

 

IEC 

NOTE  Left  s i de  i s  top  vi ew and  ri gh t  s i de  i s  s i de  view.  

Figure B. 1  – Example of a  test  setup  for measurement  of rad iated  d isturbances  
to  keyless  entry ( l ayout  and  spacing  for the  loop sensor)  

B.4 Limits  for radiated  d isturbances  keyless  entry (2  kHz to  1 85 kHz)  

The e lectromagnetic  rad iation  d is turbance  in  the  frequency range  2  kHz to  1 85  kHz caused  by 
the  EUT shal l  not exceed  the  l im i ts  speci fied  i n  Table  B. 1 .  

Th is  test i s  appl icable  on ly to  DC  charg ing  equ ipment.  

Table  B . 1  – Limi t values  of radiated  d isturbances  (2  kHz to  1 85  kHz)  

Frequency 
(kHz)   

L im i t  value/peak value  

dB  (µA/m)   

2  to  1 0  62  to  60  a)  

1 0  to  30  60  

30  to  75  60  to  95  b)  

75  to  1 20  95  to  55  a)  

1 20  to  1 40  55  

1 40  to  1 85  55  to  95  b)  

a)  The  l im i t  decreases  l i nearl y wi th  frequency.  

b)  The  l im i t  i ncreases  l i nearl y wi th  frequency.  
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 Annex C
(normative)  

 
Termination  of ports  

C.1  General  

Annex C  describes  the  arti ficia l  networks  (AN)  for the  term ination  of the  power l i nes  (AC or 
DC/power i npu t/CPT port power l i nes)  of the  EUT and  the  impedance stabi l i zation  networks  
( ISN)  for the  term ination  of symmetric commun ication  l i nes  (e. g .  CAN ,  CHAdeMO)  and  
asymmetric communication  l i nes  (e. g .  PLC  via  control  p i l ot)  u sed  for charg ing  
communications  and  data  transfer.  

The  CPT port cons ists  of "CPT port – power l i nes"  and  "other than  power l i nes"  (s ignal  l i nes)  
as  shown  in  F igure  1  and  F igure  A. 1  and  F igure  A. 2.  The  d i fferent types  of l i nes  need  
d i fferent term inations  wh ich  shal l  be  connected  as  close  as  poss ib le  to  the  CPT port (socket  
ou tlet or veh icle  connector).  Al l  of these  l i nes  are  i n tegra l  part  of the  charg ing  cable.  

The  term inations  accord ing  to  Table  C. 1  shal l  be  used .  

Table  C . 1  – Termination  of ports  

Port type  AC  DC  

Power i npu t  V-AMN  50  µH/50  Ω  
CI SPR 1 6-1 -2 : 201 4  

HV-AN  5  µH /50  Ω  
C I SPR 25: 2008  

CPT – power l i nes   V-AMN  50  µH/50  Ω  
CI SPR 1 6-1 -2 : 201 4  

HV-AN  5  µH /50  Ω  
C I SPR 25: 2008  

Commun ication  l i nes  I SN  as  described  i n  Clause  C. 2  I SN  as  described  i n  Clause  C. 2  

 

C.2  Termination  of communication  l ines  – Impedance stabi l ization  networks  
(ISN)  

C.2. 1  General  

Currentl y,  d i fferent types  of commun ication  systems and  communication  cabl i ng  are  used  for 
the  communication  between  the  EUT and  the  veh icle .  Therefore,  a  d is tinction  between  some 
speci fic cabl i ng /operation  types  i s  necessary.  

C.2.2  Symmetric  communication  l ines  (e.g .  CAN)  

I SNs  or speci fication  conform  ci rcu i ts  sha l l  be  used .  

For example,  an  impedance stabi l i zation  network ( I SN)  to  be  connected  between  the  l oad  
s imu lator ( i . e .  the  replacement for the  veh icle ,  or respective l y the  commun ication  s imu lation )  
and  the  EUT is  defi ned  i n  CISPR 32: 201 5,  C. 4. 1 . 2  and  Annex G  (see  example  in  F igure  C. 1 ).  

The  I SN  has  a  common  mode (CM)  impedance  of 1 50  Ω .  The  impedance Zcat  ad justs  the  
symmetry of the  cabl ing  and  attached  periphery and  is  typica l l y denoted  as  long i tud inal  
conversion  loss  (LCL).  The  value  of LCL shal l  be  chosen  accord ing  to  Table  C.2  and  C. 4 . 1 . 2  
of CI SPR 32:201 5,  cable  category 3  (or better)  for CAN  bus.  For a l l  other communication  
l i nes,  the  LCL va lue  shal l  be  predeterm ined  by measurements  or be  defined  by the  
manufacturer of the  charg ing  station /charg ing  cable.  The  se lected  value  for LCL and  i ts  orig in  
shal l  be  stated  in  the  test report.  

NOTE  The  I SN  i s  not  i n tended  for any conducted  em ission  measurement  bu t  on l y to  ensu re  adequate  decoupl i ng  
between  modems.  
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Key 

C  4 , 7  µF  

R  200  Ω  

L1  2  ×  38  mH  

L2  2  ×  38  mH  

AAN  asymmetric  arti fi cial  network  

AE   associated  equ i pment  

EUT equ i pment  under test  

Source  CISPR 32: 201 5,  F i gu re  G . 1 .  

Figure C. 1  – Example  of an  impedance  stabi l ization  network 
for symmetric communication  l ines  
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C.2.3  Coupl ing  devices  for PLC on  power l ines  

For PLC on  power l i nes,  term ination/coupl ing  devices  accord ing  to  the  appropriate  PLC  
standards  shal l  be  used .  The  ci rcu i ts  shown  in  F igures  C. 2  and  C.3  a l l ow em ission  
measurements  for ou t-of-band  em issions  and  immun i ty tests.  They can  be  used  as  PLC 
coupl ing  devices  for the  measurement of conducted  d isturbances  at the  mains  power suppl y 
cable  ( i . e .  at  the  power port)  and  at  the  charger cable  ( i . e .  at  the  CPT port)  of the  EUT.  They 
shal l  be  used  in  combination  wi th  the  usual  arti fi cial  networks  (ANs)  used  for term ination  of 
the  power l i nes  of the  power port and  CPT port of the  EUT.  The  ci rcu i t i n  F igure  C.2  provides  
a  common  mode term ination  by the  AN .  For em ission  testing ,  on l y the  em iss ions  from  the  
PLC modem  of the  EUT shou ld  be  evaluated .  Therefore,  an  attenuator i s  l ocated  between  the  
power l i ne  and  the  PLC  modem  at  the  AE  s ide  i n  the  ci rcu i t  for em ission  tests.  Th is  attenuator 
consists  of two resistors  i n  combination  wi th  the  i npu t/ou tpu t impedance  of the  PLC modem .  
The  value  of the  res istors  depends  on  the  des ign  impedance of the  PLC modems and  the  
a l l owed  attenuation  for the  PLC  system .  

 

NOTE  The  values  of the  res i stors  depend  on  the  a l l owed  attenuati on  and  the  des ign  impedance  of the  PLC 

modem  (here:  40  dB  attenuati on ,  1 00  Ω  PLC design  impedance).  

Figure C.2  – Example of a  ci rcu i t  for emission  tests  of PLC  on  AC  
or DC  power l ines  

The attenuator between  the  two PLC modems  wi l l  reduce  the  s ignal -to-noise  ratio  on  the  l i ne,  
wh ich  wou ld  g i ve  unreal i stic resu l ts  during  immun i ty testing .  Therefore,  immun i ty tests  shou ld  
be  performed  wi thou t the  attenuator (see  F igure  C.3) .  

 

Figure C.3  – Example of a  ci rcu i t  for immuni ty tests  of PLC  on  AC  or DC  power l ines  
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C.2.4  PLC  (technology)  on  control  pi lot  

Some communication  systems  make use  of the  con trol  p i l ot l i ne  (versus  PE)  wi th  a  
superimposed  (h igh  frequency)  communication .  Typical l y,  the  technology developed  for 
power l i ne  commun ication  (PLC)  i s  used  for that  purpose.  On  the  one  hand ,  the  
communication  l i nes  are  operated  unsymmetrica l l y;  on  the  other hand ,  two  d i fferen t  
communication  systems  operate  on  the  same l i ne.  Therefore ,  a  specia l  arti ficia l  network (AN)  
shal l  be  used .  The  network shown  in  F igure  C.4  provides  a  common  mode  impedance of 

(1 50  ±  20)  Ω  i n  the  range  1 50  kHz to  30  MHz on  the  control  p i lot l i ne  (assum ing  a  des ign  

impedance of the  modem  of 1 00  Ω) .  Both  types  of communications  (con trol  p i lot,  PLC)  are  
separated  by the  network.  Therefore,  typica l l y a  commun ication  s imu lati on  is  used  in  
combination  wi th  th is  network.  The  attenuator bu i l t  by the  res istors  and  the  design  impedance  
of the  PLC modem  makes  sure  that the  s i gnal  on  the  charg ing  cable  i s  dom inated  by the  
EUT’s  communication  s i gnals  rather than  the  AE  PLC  modem .  

To  assure  that the  s ignal  i s  dom inated  by the  EUT's  communication  s ignal  the  transm ission  
power of the  AE  PLC modem  needs  to  be  defi ned  to  be  lower than  the  EUTs  TX-power.  
I SO  1 51 1 8-3:201 5,  Annex A,  on l y defi nes  a  maximum  power spectrum  densi ty,  not a  
m in imum.  From  the  experience,  an  attenuator between  EUT and  AE  of ≥  1 0dB  g ives  su i table  
attenuation  of the  AE.  

 

NOTE  The  val ues  of the  th ree  res i stors  depend  on  the  des ign  impedance  of the  PLC modem  connected  at  AE  

s i de.  The  val ues  g i ven  i n  the  schematic  are  val i d  for a  design  impedance  of 1 00  Ω .  

Figure C.4 – Example of a  ci rcu i t  for emission  tests  of PLC  
on  control  p i lot l ine  

The attenuator between  the  two PLC modems wi l l  reduce  the  s ignal -to-noise  ratio  on  the  l i ne,  
wh ich  wou ld  g i ve  unreal i stic resu l ts  during  immun i ty testi ng .  Therefore,  immun i ty tests  shou ld  
be  performed  wi thou t the  attenuator (see  F igure  C. 5) .  
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Figure  C.5 – Example of a  ci rcu i t  for immuni ty tests  of PLC  
on  control  p i lot l ine  

C.3  Coupl ing  and  termination  devices  for other communication  and  signal l ing  
l ines  

For term ination  of these  l i nes ,  use  the  appropriate  functional  term ination  ci rcu i ts  as  defined  i n  
IEC 61 851 -23: 201 4,  Annexes  AA,  BB  and  CC (see  F igure  C. 6).  

 

NOTE  P lease  consider that  these  ci rcu i ts  describe  the  functional  term inati on  and  not  the  EMC term ination  of the  
l i nes.  Therefore,  the  use  of typ ical  AN  or AAN  can  be  appropriate.  

Figure C.6  – Example  of a  termination  ci rcu i t  for testing  of system  A 

For control  p i l ot,  see  for example  I EC 61 851 -1 : 201 7.  
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 Annex D

(normative)  

 

Vol tage transient d isturbances  from DC charging  equipment 

Vol tage  trans ients  caused  by the  EUT shal l  not  exceed  the  l im i t  va lue  i n  Table  D . 1 .  Th is  test  
i s  on l y appl icable  to  DC charg ing  EUTs.  

Table  D . 1  – Vol tage transient  l im it  of EUT 

Measuring  point  Between  posi ti ve  (+)  
and  negative  (-)  

Between  posi ti ve  (+)  
and  ground  

Between  negative  (-)  
and  ground  

Lim i t/dU(+)  dU(-)  50  V 50  V 50  V 

 

The fol l owing  requ irements  are  for the  type  test.  

The  test shal l  be  carried  ou t i n  the  steady state  operating  cond i ti on  as  described  i n  4 . 4 .  

F igu re  D . 1  shows the  i l l ustration  and  defin i tion  of vol tage  trans ient  of DC  charg ing  EUT.  

The  measurement equ ipment shown  i n  F igure  D . 2  may be  used .  

 

Figure D. 1  – Vol tage transient  of DC  charg ing  EUT 
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Key 

1   charg ing  cable  (CPT port)  6   veh icle  coupler (charger cable  p l ug  p l us  socket  for that  p l ug)  

2   DC  power suppl y l i ne  (posi ti ve)  7   arti fi cia l  network accord ing  to  Annex C.  

3   DC  power suppl y l i ne  (negati ve)  8   variable  res i sti ve  l oad  and  term ination  R(term )  

4   g round  l i ne  9   h i gh -impedance  d i fferen tia l  vo l tage  probes  (AC coupl ed  and  
covering  1 00  MHz s i gnal s)  and  appropri ate  osci l l oscope  

5   earth   

 

The cable  i den ti fied  above as  1 ,  i . e .  the  charg ing  cable  (CPT port) ,  shal l  be  the  shortest 
l ength  speci fi ed  by the  manufacturer to  an  end  user.  

Figure D.2  – Vol tage transient  measurement equ ipment 

IEC  

  

  

EUT  

  

  

DC EV  
charg ing   
s tati on  

  

1  

2  

2  

3  

5  

5  

6  

7  

7  

8  

1  m  0, 25  m  

9  

2  

3  

4  

3  

4  



 – 44  – I EC 61 851 -21 -2 :201 8  © I EC  201 8  

 Annex E
(normative)  

 
Vol tage surge test setup for DC charging  EUT 

During  the  appl ication  of vo l tage  surges  ( I EC  61 000-4-5: 201 4)  on  the  AC or DC power i npu t 
port,  a  measurement shal l  be  made us ing  a  su i table  i nstrument that measures  the  associated  
ampl i tude  of the  transien t appearing  on  the  CPT port a t the  veh icle  coupler term inals .  
H igh- impedance d i fferen tial  vol tage  probes  (AC coupled  and  covering  1 00  MHz s ignals)  shal l  
be  used  wi th  an  appropriate  osci l l oscope.  The  osci l l oscope shou ld  be  battery powered  or 
floati ng  to  decouple  from  the  test setup.  

The  AC coupled  vol tage  measured  on  the  DC power output port l i nes  and  s ignal  l ines  of the  
CPT port sha l l  not exceed  the  l im i ts  in  Table  E . 1 ,  du ring  the  appl ication  of vol tage  surges  
(accord ing  to  I EC 61 000-4-5: 201 4)  on  the  AC or DC power i npu t port of the  DC  charg ing  EUT.  

Table  E. 1  – Maximum  vol tage  to  be  measured  on  the  CPT 

Type of immuni ty 
test  

Vol tage  l im i t  (peak-to-peak) ,  AC-coupled  between  

 DC+  (4a)   
and  DC-  (4b)  

DC+  (4a)   
and  GND  (4d )  

DC-  (4b)   
and  GND  (4d )  

CPT port  s i gnal  l i nes  (4ci )  
and  GND  (4d )  

Vol tage  su rge  
( I EC 61 000-4-5: 201 4)  

500   Vpp  500   Vpp  500   Vpp  500   Vpp  

 

The test setup  i s  shown  in  F igure  E. 1 .  The  l eng th  of the  power i npu t  cable  shal l  be  i n  
accordance wi th  I EC  61 000-4-5:201 4,  as  appropriate.  At the  CPT port,  the  orig inal ,  
unshortened  charge  cable  (cons isti ng  of DC+,  DC-,  PE  and  CPT s ignal  l i nes)  suppl ied  by the  
manufacturer shal l  be  used .  I f the  manufacturer offers  charg ing  cables  wi th  d i fferen t length ,  
the  shortest  cable  shal l  be  used .  The  d istance  between  the  EUT and  AN  as  wel l  as  EUT and  
IS  are  determ ined  i n  F igure  E . 1 .  Extraneous  length  shal l  be  z-folded  wi th  40  cm  z-l eng th .  

I n  accordance  wi th  Annex A,  ANs  and  I SNs  shal l  be  pos i tioned  d i rectl y on to  the  ground  

(GND).  The  measuring  port  shal l  be  term inated  wi th  50  Ω .  

•  On l y for surge  tests  accord ing  to  I EC 61 000-4-5: 201 4,  the  PE- l ine  can  be  grounded  i f the  
wave form  is  i n  accordance  wi th  I EC 61 000-4-5: 201 4  (s ince  there  m ight be  an  extra  
i nductance  in  the  PE  path  present in  some CDNs,  that i s  not part of I EC 61 000-4-5: 201 4).  

•  I nd icate  a  ground ing  of the  EUT chassis  i f th is  i s  requ ired  in  the  EUT manual .  

•  The  surge  generator,  CDN,  AN  and  I SN  shal l  be  bonded  to  GND  wi th  short l ow impedance  
ground  straps.   
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Dimensions in  millimetres 

 

Key 

1 )  EUT (fl oor s tand ing)  

2)  power i npu t  port  

3)  s i gnal /control  port  or  
 wi red  network port  

4)  CPT port  
 (end  of charg i ng  cable/veh icle  
 i n l et)  

 4a  CPT port  – power l i ne  1  
 4b  CPT port  – power l i ne  2  
 4c  CPT port  – other than  power 
  l i nes  
 4d  PE-ground  connection  

5)  g round  strap  of EUT chass is   
 (on l y i f th i s  i s  requ i red  i n  the  EUT 
 manual )  

6)  term ination  of power l i nes   
 (AMN  (for AC)  or AN  (for DC)  
 acc.  to  Annex C)  

7)  term ination  for s i gnal /con trol  
 port  or wi red  network port  
 ( I SN  acc.  to  Annex C)  

8)  measuring  port  term inated  

 wi th  50  Ω  

9)  EUT port  of term ination  

1 0)  suppl y/l oad  port  of 
 term ination  

1 1 )  l ow impedance  g round  
 connection  of term ination  
 chassis  

1 2)  AC mains  or DC power 
 suppl y (placed  ou ts ide  of test  
 s i te  or i ns i de  i f non  
 d i stu rb ing )  

1 3)  commun icati on  s imu lator/  
 s timu lati ng  and  mon i tori ng  
 system  (placed  ou ts ide  of test  
 s i te  or i ns i de  i f non  d i stu rbi ng )  

1 4)  feed  th rough  fi l ter 

1 5)  AC/DC power feed  th rough  
 fi l ter 

1 6)  power l oad   
 (p l aced  ou ts ide  of test  s i te  or 
 i ns i de  i f n on  d i s tu rb ing )  

1 7)  AE/veh icle  s imu lator 
 (sh iel d i ng  m igh t  be  necessary)  

1 8)  g round  pl ane  

1 9)  i nsu lati on  support  wi th  l ow 
 perm i tti vi ty  

20)  sh ie l ded  enclosu re  or ALSE  or 
 test  s i te  

21 )  su rge  generator wi th  CDN  

 

Figure E. 1  – Example  of transient  test  setup  
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 Annex F
(informative)  

 
Transient immunity test for DC charging  EUT 

Annex F  describes  test setups  and  values  for vol tage  ri pples  and  pu lsed  s i nusoidal  
d isturbances  on  power l i nes  of the  CPT port.  

Annex F  is  i n formative  s ince  work is  ongoing  on  th is  i ssue,  and  wi l l  be  updated  when   
I SO 7637-4 2  wi l l  be  publ ished .  Annex F  may become normative  at that time.  

 

  

____________ 

2  Under preparati on .  Stage  at  the  time  of publ i cati on :  I SO/DTS  7637-4: 201 7.  
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