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INTERNATIONAL ELECTROTECHNICAL COMMISSION 
____________ 

 
ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM –  

 
Part 1: General requirements 

 
 

FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic f ields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specif ications, 
Technical Reports, Publicly Available Specif ications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. W hile all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certif ication bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certif ication bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liabil ity shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 

International Standard IEC 61851-1 has been prepared by IEC technical committee 69: 
Electric road vehicles and electric industrial trucks. 

This second edition cancels and replaces the first edition published in 2001. It constitutes a 
technical revision. 

The main changes with respect to the first edition of this standard are the following: 

– revision of connector definitions and current levels (Clause 8); 
– modification definition of pilot wire to pilot function; 
– division of Clause 9 to create Clauses 9 and 11; 
– Clause 9: specific requirements for inlet, plug and socket–outlet; 
– Clause 11: EVSE requirements: the basic generic requirements for charging stations; 
– renumbering of annexes; 
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– deletion of previous Annex A and integration of charging cable requirements into new 
Clause 10; 

– Annex B becomes Annex A and is normative for all systems using a PWM pilot function 
with a pilot wire; 

– Annex C becomes Annex B; 
– replacement of previous Annex D (coding tables for power indicator) with B.4 in Annex B 

using new values; 
– new informative Annex C describing an alternative pilot function system. 

The text of this standard is based on the following documents: 

FDIS Report on voting 

69/173/FDIS 69/179/RVD 

 
Full information on the voting for the approval of this standard can be found in the report on 
voting indicated in the above table. 

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

A list of all parts of the IEC 61851 series, under the general title: Electric vehicle conductive 
charging system can be found on the IEC website. 

The committee has decided that the contents of this publication will remain unchanged until 
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data 
related to the specific publication. At this date, the publication will be  

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 

 

IMPORTANT – The “colour inside” logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this publication using a colour printer. 
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ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM –  
 

Part 1: General requirements 
 
 
 

1 Scope 

This part of IEC 61851 applies to on-board and off-board equipment for charging electric road 
vehicles at standard a.c. supply voltages (as per IEC 60038) up to 1 000 V and at d.c. 
voltages up to 1 500 V, and for providing electrical power for any additional services on the 
vehicle if required when connected to the supply network. 

Electric road vehicles (EV) implies all road vehicles, including plug in hybrid road vehicles 
(PHEV), that derive all or part of their energy from on-board batteries. 

The aspects covered include characteristics and operating conditions of the supply device 
and the connection to the vehicle; operators and third party electrical safety, and the 
characteristics to be complied with by the vehicle with respect to the a.c./d.c. EVSE, only 
when the EV is earthed. 

NOTE 1 Class II vehicles are not defined, but the lack of information for this type of vehicle means that the 
requirements for the standard are under consideration. 

NOTE 2 This standard also applies to EVSE with on-site storage capability. 

Requirements for specific inlet, connector, plug and socket-outlets for EVs are contained in 
IEC 62196-1:2003. Standard sheets for the vehicle connector and inlet are also under 
consideration. They will be incorporated in a separate part of standard IEC 62196. 

This standard does not cover all safety aspects related to maintenance. 

This standard is not applicable to trolley buses, rail vehicles, industrial trucks and vehicles 
designed primarily for use off-road. 

2 Normative references 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

IEC 60038:2009, IEC standard voltages 

IEC 60068-2-30:2005, Environmental testing – Part 2-30: Tests – Test Db: Damp heat, cyclic 
(12 + 12 h cycle)  

IEC 60068-2-75:1997, Environmental testing – Part 2: Tests – Test Eh: Hammer tests 

IEC 60068-2-78:2001, Environmental testing – Part 2-78: Tests – Test Cab: Damp heat, steady 
state 

IEC 60276, Definitions and nomenclature for carbon brushes, brush-holders, commutators 
and slip-rings 

IEC 60309-1:1999, Plugs, socket-outlets and couplers for industrial purposes – Part 1: 
General requirements 
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IEC 60309-2:1999, Plugs, socket-outlets and couplers for industrial purposes – Part 2: 
Dimensional interchangeability requirements for pin and contact-tube accessories 

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

IEC 60529:1989, Degrees of protection provided by enclosures (IP Code) 

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

IEC/TR 60755:2008, General requirements for residual current operated protective devices 

IEC 60884-1:2002, Plugs and socket-outlets for household and similar purposes – Part 
1:General requirements 

IEC 60884-2-5:1995, Plugs and socket-outlets for household and similar purposes – Part 2 
particular requirements for adaptors 

IEC 60947-3:2008, Low-voltage switchgear and controlgear – Part 3: Switches, 
disconnectors, switch-disconnectors and fuse-combination units  

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

IEC 60990:1999, Methods of measurement of touch current and protective conductor current 

IEC 61000-6-1:2005, Electromagnetic compatibility (EMC) – Part 6-1: Generic 
standards – Immunity for residential, commercial and light-industrial environments 

IEC 61000-6-3:2006, Electromagnetic compatibility (EMC) – Part 6-3: Generic 
standards – Emission standard for residential, commercial and light-industrial 
environments 

IEC 61008-1:2010, Residual current operated circuit-breakers without integral 
overcurrent protection for household and similar uses (RCCBs) – General rules 

IEC 61009-1:2010, Residual current operated circuit-breakers with integral overcurrent 
protection for household and similar uses (RCBOs) – General rules  

IEC 61180-1:1992, High-voltage test techniques for low-voltage equipment – Part 1: 
definitions, test and procedure requirements 

IEC 62196-1:2003, Plugs, socket-outlets, vehicle couplers and vehicle inlets – Conductive 
charging of electric vehicles – Part 1: Charging of electric vehicles up to 250 A a.c. and 400 A d.c. 

ISO 6469-2:2009, Electrically propelled road vehicles – Safety specifications – Part 2: Vehicle 
operational safety means and protection against failures 

ISO 6469-3:2001, Electric road vehicles – Safety specifications – Part 3: Protection of 
persons against electric hazards 

EN 50065-1:2001, Signalling on low-voltage electrical installations in the frequency range 
3 kHz to 148,5 kHz – Part 1: General requirements, frequency bands and electromagnetic 
disturbances 
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SAE J1772:2010, Recommended practices: SAE Electric Vehicle and Plug In Hybrid Electric 
Vehicle Conductive Charge Coupler  

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

3.1   
basic insulation 
insulation of hazardous-live-parts which provides basic protection 

3.2   
cable assembly 
piece of equipment used to establish the connection between the EV and socket-outlet (in 
case A and case B) or to the fixed charger (in case C) 

NOTE 1 It may be either f ixed or be included in the vehicle or the EVSE, or detachable.  

NOTE 2 It includes the f lexible cable and the connector and/or plug that are required for proper connection. 

NOTE 3 See Figures 1 to 3 for description of cases A, B and C. 

NOTE 4 A detachable cable assembly is not considered as a part of the f ixed installation. 

3.3   
charger 
power converter that performs the necessary functions for charging a battery 

3.3.1  
class I charger 
charger with basic insulation as provision for basic protection and protective bonding as 
provision for fault protection 

NOTE Protective bonding consists of connection of all exposed conductive parts to the charger earth terminal. 

3.3.2  
class II charger 
charger with 

– basic insulation as provision for basic protection, and 
–  supplementary insulation as provision for fault protection, 
or in which 
–  basic and fault protection are provided by reinforced insulation 

3.3.3  
off-board charger 
charger connected to the premises wiring of the a.c. supply network (mains) and designed to 
operate entirely off the vehicle. In this case, direct current electrical power is delivered to the 
vehicle 

3.3.3.1 
dedicated off-board charger 
off-board charger designed to be used only by a specific type of EV, which may have control 
charging functions and/or communication 

3.3.4  
on-board charger 
charger mounted on the vehicle and designed to operate only on the vehicle 
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3.4   
charging 
all functions necessary to condition standard voltage and frequency a.c. supply current to a 
regulated voltage/current level to assure proper charging of the EV traction battery and/or 
supply of energy to the EV traction battery bus, for operating on-board electrical equipment in 
a controlled manner to assure proper energy transfer 

3.5   
connection 
single conductive path 

3.6   
control pilot 
the control conductor in the cable assembly connecting the in-cable control box or the fixed 
part of the EVSE, and the EV earth through the control circuitry on the vehicle. It may be used 
to perform several functions 

3.7   
earth terminal 
accessible connection point for all exposed conductive parts electrically bound together 

NOTE In the U.S.A., the term "ground" is used instead of "earth". 

3.8   
electric vehicle  
EV 
electric road vehicle (ISO) 
any vehicle propelled by an electric motor drawing current from a rechargeable storage 
battery or from other portable energy storage devices (rechargeable, using energy from a 
source off the vehicle such as a residential or public electric service), which is manufactured 
primarily for use on public streets, roads or highways 

3.8.1  
class I EV 
an EV with basic insulation as provision for basic protection and protective bonding as 
provision for fault protection 

NOTE This consists of connection of all exposed conductive parts to the EV earth terminal. 

3.8.2  
class II EV 
EV in which protection against electric shock does not rely on basic insulation only, but in 
which additional safety precautions, such as double insulation or reinforced insulation, are 
provided, there being no provision for protective earthing or reliance upon installation 
conditions 

3.9   
EV supply equipment  
EVSE 
conductors, including the phase, neutral and protective earth conductors, the EV couplers, 
attachment plugs, and all other accessories, devices, power outlets or apparatuses installed 
specifically for the purpose of delivering energy from the premises wiring to the EV and 
allowing communication between them if required 

3.9.1  
a.c. EV charging station 
all equipment for delivering a.c. current to EVs, installed in an enclosure(s) and with special 
control functions 
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3.9.2  
d.c. EV charging station 
all equipment for delivering d.c. current to EVs, installed in an enclosure(s), with special 
control functions and communication and located off the vehicle  

NOTE DC charging includes pulse mode charging.  

3.9.3  
exposed conductive part 
conductive part of equipment, which can be touched and which is not normally live, but which 
can become live when basic insulation fails  

3.9.4  
direct contact 
contact of persons with live parts 

3.9.5  
indirect contact 
contact of persons with exposed conductive parts made live by an insulation failure 

3.10  
live part 
any conductor or conductive part intended to be electrically energized in normal use 

3.10.1  
hazardous live part 
live part, which under certain conditions, can result in an electric shock 

3.11  
in-cable control box 
a device incorporated in the cable assembly, which performs control functions and safety 
functions 

NOTE The in-cable control box is located in a detachable cable assembly or plug that is not part of the f ixed 
installation. 

3.12  
plug and socket-outlet 
means of enabling the manual connection of a flexible cable to fixed wiring  

NOTE It consists of two parts: a socket-outlet and a plug. 

3.12.1  
plug 
part of a plug and socket-outlet integral with or intended to be attached to the flexible cable 
connected to the socket-outlet 

3.12.2  
socket-outlet 
part of a plug and socket-outlet intended to be installed with the fixed wiring 

3.13  
power indicator 
resistor value identifying supply rating recognition by the vehicle 

3.14  
retaining device 
mechanical arrangement which holds a plug or connector in position when it is in proper 
engagement, and prevents unintentional withdrawal of the plug or connector 
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NOTE The retaining device can be electrically or mechanically operated. 

3.15  
vehicle coupler 
means of enabling the manual connection of a flexible cable to an EV for the purpose of 
charging the traction batteries 

NOTE It consists of two parts: a vehicle connector and a vehicle inlet. 

3.15.1  
vehicle connector 
part of a vehicle coupler integral with, or intended to be attached to, the flexible cable 
connected to the a.c. supply network (mains) 

3.15.2  
vehicle inlet 
part of a vehicle coupler incorporated in, or fixed to, the EV or intended to be fixed to it 

3.16  
function 
any means, electronic or mechanical, that insure that the conditions related to the safety or 
the transmission of data required for the mode of operation are respected 

3.17  
pilot function 
any means, electronic or mechanical, that insures the conditions related to the safety or the 
transmission of data required for the mode of operation 

3.18  
proximity function 
a means, electrical or mechanical, in a coupler to indicate the presence of the vehicle connector 
to the vehicle 

3.19  
standardized socket-outlet 
socket-outlet which meets the requirements of any IEC and/or national standard 

3.20  
residual current device 
RCD  
mechanical switching device designed to make, carry and break currents under normal 
service conditions and to cause the opening of the contacts when the residual current attains 
a given value under specified conditions 

NOTE 1 A residual current device can be a combination of various separate elements designed to detect and 
evaluate the residual current and to make and break current. 

NOTE 2 In the following countries an RCD may be either electrical, electronic, mechanical or a combination 
thereof: US, JP, UK. 

[IEC 60050-44:1998, 442-05-02] 
3.21  
pulse mode charging 
charging of storage batteries using modulated direct current 

3.22  
standard interface 
interface that is defined by any of the following standards IEC 60309-1, IEC 60309-2, or 
IEC 60884-1 and/or national standard having an equivalent scope, and is not fitted with any 
supplementary pilot or auxiliary contacts 
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3.23  
basic interface 
interface as defined by the IEC 62196-1 and for which a functional description is given in 8.4 

3.24  
universal interface 
interface as defined by the IEC 62196-1 and for which a functional description is given in 8.5 

3.25  
plug in hybrid electric road vehicle  
PHEV 
any electrical vehicle that can charge the rechargeable electrical energy storage device from 
an external electric source and also derives part of its energy from an other source 

3.26  
cord extension set 
assembly consisting of a flexible cable or cord fitted with both a plug and a connector of a 
standard interface type 

NOTE A mode 2 or a mode 1 cable assembly is not considered as a cord extension set.  

3.27  
adaptor  
a portable accessory constructed as an integral unit incorporating both a plug portion and one 
socket-outlet  

NOTE The socket-outlet may accept different configurations and ratings. 

3.28  
indoor use 
equipment designed to be exclusively used in a weather protected locations 

3.29  
outdoor use 
equipment designed to be allowed to be used in non weather protected locations 

4 General requirements 

The EV shall be connected to the EVSE so that in normal conditions of use, the conductive 
energy transfer function operates safely.  

In general, this principle is achieved by fulfilling the relevant requirements specified in this 
standard, and compliance is checked by carrying out all relevant tests. 

5 Rating of the supply a.c. voltage 

The rated value of the a.c. supplied voltage for the charging equipment is up to 1 000 V. The 
equipment shall operate correctly within ±10 % of the standard nominal voltage. The rated 
value of the frequency is 50 Hz ± 1 % or 60 Hz ± 1 %. 

NOTE Nominal voltage values can be found in IEC 60038. 
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6 General system requirement and interface 

6.1 General description 

One method for EV charging is to connect the a.c. supply network (mains) to an on-board 
charger. An alternative method for charging an EV is to use an off-board charger for 
delivering direct current. For charging in a short period of time, special charging facilities 
operating at high power levels could be utilized. 

6.2 EV charging modes 

A residual current device with characteristics that are at least equivalent to type A as defined 
in IEC 61008-1 or IEC 61009-1, or IEC/TR 60755 in conjunction with an over-current 
protection device shall be required for all modes of charging.  

NOTE 1 Some vehicle electric topologies may require additional protection on the vehicle. 

Mode 1 charging: connection  of  the  EV  to  the  a.c. supply network  (mains)  utilizing 
standardized socket-outlets not exceeding 16 A and not exceeding 250 V a.c. single-phase or 
480 V a.c. three-phase, at the supply side, and utilizing the power and protective earth 
conductors.  

NOTE 2 In the following countries, mode 1 charging is prohibited by national codes: US. 

NOTE 3 The use of an in-cable RCD can be used to add supplementary protection for connection to existing a.c. 
supply networks. 

NOTE 4 Some countries may allow the use of an RCD of type AC for mode 1 vehicles connected to existing 
domestic installations: JP, SE. 

Mode 2 charging: connection of the EV to the a.c. supply network (mains) not exceeding 
32 A and not exceeding 250 V a.c. single-phase or 480 V a.c. three-phase utilizing 
standardized single-phase or three-phase socket-outlets, and utilizing the power and 
protective earth conductors together with a control pilot function and system of personnel protection 
against electric shock (RCD) between the EV and the plug or as a part of the in-cable control box. The 
inline control box shall be located within 0,3 m of the plug or the EVSE or in the plug. 

NOTE 5 In the USA, a device which measures leakage current over a range of frequencies and trips at pre-
defined levels of leakage current, based upon the frequency is required.  

NOTE 6 In the following countries, according to national codes, additional requirements are necessary to allow 
cord and plug connection to a.c. supply networks greater than 20 A, 125 V a.c.: US.  

NOTE 7 For mode 2, portable RCD as defined in IEC 61540 and IEC 62335 is applicable. 
 

NOTE 8   In Germany the inline control box (EVSE) shall be in the plug or located within 2,0 m of the plug. 
 
Mode 3 charging: connection of the EV to the a.c. supply network (mains) utilizing dedicated  
EVSE where the control pilot function extends to control equipment in the EVSE, permanently 
connected to the a.c. supply network (mains). 

Mode 4 charging: connection of the EV to the a.c. supply network (mains) utilizing an off-
board charger where the control pilot function extends to equipment permanently connected 
to the a.c. supply. 

6.3 Types of EV connection using cables and plugs (cases A, B, and C) 

6.3.1 General description 

The connection of EVs using cables may be carried out in one or more of three different ways: 
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a) Case "A" connection: the connection of an EV to the a.c. supply network (mains) utilizing a 
supply cable and plug permanently attached to the EV (see Figure 1). 

b) Case "B" connection: the connection of an EV to the a.c. supply network (mains) utilizing a 
detachable cable assembly with a vehicle connector and a.c. supply equipment (see 
Figure 2).  

Case B1 corresponds to a connection to wall mounted socket. 

Case B2 corresponds to a specific charging station. 

c) Case "C" connection: the connection of an EV to the a.c. supply network (mains) utilizing a 
supply cable and vehicle connector permanently attached to the supply equipment (see  
Figure 3). Only case "C" is allowed for mode 4 charging. 

NOTE Specif ic mechanical connecting systems can be uti lized instead of cables and plug. 

 

EVSE 

Domestic, industrial dedicated 
socket outlet 
 

On-board charger 

Traction battery 

Flexible cable 

Plug and scocket outlet 

Socket outlet 

Plug 

Plug 

Charging station 

Earth terminal 

IEC   2374/10  

 

Connection of an EV to an a.c. supply uti lizing supply cable and plug permanently attached to the EV 

A1: charging cable connected to a domestic or industrial socket  

A2: charging cable connected to a specif ic charging station 

Figure 1 – Case "A" connection 
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EVSE 

Domestic, industrial dedicated 
socket outlet 

On-board charger 

Traction battery 

Flexible cable 

Plug and scocket outlet 

Socket outlet 

Plug 

Plug 

Case B2 

Case B1 

Charging station 

Electrical vehicle 
inlet 

Electrical vehicle coupler 
Earth terminal 

Connector 

IEC   2375/10  

Connection of an EV to an a.c. supply utilizing a detachable cable assembly with a vehicle connector and a.c. 
supply equipment 

B1:  charging cable connected to a domestic or industrial socket 

B2:  charging cable connected to a specif ic charging station 

Figure 2 – Case "B" connection 

 

On-board charger 

Traction battery 

Flexible cable 

Charging station 

Electrical vehicle 
inlet 

Electrical vehicle coupler 

Earth terminal 

Connector 

EVSE 

IEC   2376/10  

Connection of an EV to a.c. supply utilizing supply cable and connector permanently attached to the supply 
equipment 

Figure 3 – Case "C" connection 

6.3.2 Cord extension set 

A cord extension set or second cable assembly shall not be used in addition to the cable 
assembly for the connection of the EV to the EVSE. The vehicle manual shall clearly indicate 
this. A cable assembly shall be so constructed so that it cannot be used as a cord extension 
set. 

NOTE As in IEC 62196-1, plugs and connectors are designed not be intermateable. 
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6.3.3 Adaptors  

Adaptors shall not be used to connect a vehicle connector to a vehicle inlet. 

A conversion adaptor from the socket outlet of the EVSE shall only be used if specifically 
designated and approved by the vehicle manufacturer or by the EVSE manufacturer. Such 
adaptors shall be comply with the requirements of this standard, IEC 60884-2-5 and the other 
relevant Standards governing either the plug or socket-outlet portions of the adaptor. The 
manufacturer shall clearly indicate the obligation to use adaptors with such a specific 
designation. Such adaptors shall be marked to indicate their specific conditions of use. Such 
adaptors shall not allow transitions from one mode to another. They shall meet the 
requirements of this standard and IEC 62196-1.  

NOTE 1 Specif ic mechanical connecting systems can be utilized instead of cables and plug. 

NOTE 2 In some countries the connection between the in-cable control box and the socket outlet may be made by 
means of a removable adaptor cord of less than 30 cm in length , using non rewireable accessories: JP, FR. 

NOTE 3 The use of adaptors from mode 1 socket outlets to mode 3 vehicle cable assembly, that maintain the 
overall safety requirements of this standard is allowed in the following countries: IT, SE, BE, FR, CH. 

NOTE 4 Short cord extension sets, with no mode change, of less than 30 cm in length may be used on the EVSE 
in the following countries: SE. 

6.4 Functions provided in each mode of charging for modes 2, 3, and 4  

6.4.1 Modes 2, 3 and 4 functions 

These functions shall be provided by the EVSE or the EVSE and vehicle system as given 
below: 

· verification that the vehicle is properly connected; 

· continuous protective earth conductor continuity checking; 

· energization of the system; 

· de-energization of the system.  

NOTE 1 The pilot functions can be achieved using PW M pilot control as described in Annex A or any other non 
PWM system that provides the same results. An example is provided in Annex C. 

NOTE 2 Specif ic communication and functions for mode 4 is described in IEC 61851-23. 

NOTE 3 Some of these functions may also exist for mode 1 charging. 

6.4.2 Optional functions for modes 2, 3 and 4 

The following functions should be provided by the EVSE or the EVSE and vehicle system as 
given below: 

– selection of charging rate; 
– determination of ventilation requirements of the charging area; 
– detection/adjustment of the real time available load current of the supply equipment; 
– retaining/releasing of the coupling; 
– control of bi-directional power flow to and from the vehicle. 

Other additional functions may be provided. 

NOTE 1 Un-intentional live disconnect avoidance functions may be incorporated in the latching function interlock 
system. 

NOTE 2 A positive means to prevent an intentional disconnect is required in some countries: US. 

NOTE 3 Charging rate is mandatory for pilot functions using PWM signals as described in normative Annex A. 
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NOTE 4 Some of these functions may also exist for mode 1 charging. 

6.4.3 Details of functions for modes 2, 3 and 4 

6.4.3.1 Verification that the vehicle is properly connected 

The EVSE shall be able to determine that the connector is properly inserted in the vehicle 
inlet and properly connected to the EVSE. 

Vehicle movement by its own propulsion system shall be impossible as long as the vehicle is 
physically connected to the EVSE as required in ISO 6469-2. 

6.4.3.2 Continuous protective earth continuity checking 

Equipment earth continuity between the EVSE and the vehicle shall be continuously verified. 

6.4.3.3 Energization of the system 

Energization of the system shall not be performed until the pilot function between EVSE and 
EV has been established correctly. 

Energization may also be subject to other conditions being fulfilled. 

6.4.3.4 De-energization of the system 

If the pilot function is interrupted, the power supply to the cable assembly shall be interrupted 
but the control circuit may remain energized. 

6.4.4 Details of optional functions 

6.4.4.1 Determination of ventilation requirements during charging 

If additional ventilation is required during charging, charging shall only be allowed if such 
ventilation is provided. 

6.4.4.2 Detection/adjustment of the real time available load current of EVSE 

Means shall be provided to ensure that the charging rate shall not exceed the real time 
available load current of the EVSE and its power supply. 

NOTE The function of 6.4.4.2 may be required under certain national codes. 

6.4.4.3 Retaining/releasing of the coupler 

A mechanical means shall be provided to retain/release the coupler. 

6.4.4.4 Selection of charging rate 

A manual or automatic means shall be provided to ensure that the charging rate does not 
exceed the rated capacity of the a.c. supply network (mains), vehicle or battery capabilities. 

6.4.4.5 Details of optional functions for mode 3 

Bi-directional power flow requires additional control functions that are not treated in this 
edition. 

6.4.5 Details of pilot function 

For modes 2, 3 and 4, a pilot function is mandatory.  
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The pilot function shall be capable of performing at least the mandatory functions described 
above in 6.4.3.1 to 6.4.3.4, may be capable of performing optional functions 6.4.4.1 and 
6.4.4.2 and may contribute to other functions, for instance 6.4.4.3 and 6.4.4.4. 

NOTE Examples of pilot functions are given in Annex A, Annex B and Annex C. Other options are possible. 

6.5 Serial data communication 

The applicability of serial data communication for all charging modes is specified as follows. 

Serial data communication is optional for mode 1, 2 and 3.  

Serial data information exchange shall be provided for mode 4 to allow the vehicle to control 
the off-board charger, except in the case of dedicated off-board chargers. 

7 Protection against electric shock 

7.1 General requirements 

Hazardous live parts shall not be accessible. 

Exposed conductive parts shall not become a hazardous live part under normal conditions 
(operation as intended use and in the absence of a fault), and under single-fault conditions. 

Protection against electric shock is provided by the application of appropriate measures for 
protection both in normal service and in case of a fault. 

– for systems or equipments on board the vehicle, the requirements are defined in 
ISO 6469-3; 

– for systems or equipments external to the vehicle, the requirements are defined in 
Clause 411 of IEC 60364-4-41:2005 

Protection in normal service (Provisions for basic protection), is defined in Annexes A and B 
of IEC 60364-4-41:2005. Measures for fault protections are defined in Clauses 411, 412 and 
413, additional protection is defined in 415 of IEC 60364-4-41:2005 
 
NOTE 1 In some countries national regulations require shutters or equivalent protection 
methods with equivalent safety levels, For example: installation heights, blocking objects 
against touchability, interlocking, locking cover etc.: FR, SE, IT. 

NOTE 2 In some countries alternative measures to IEC 60364-4-41 may be applicable : JP. 

7.2 Protection against direct contact 

7.2.1 General 

Protection against direct contact shall consist of one or more provisions that under normal 
conditions prevent contact with hazardous-live parts. For systems or equipments on board the 
vehicle, the requirements are defined in ISO 6469-3. 

Protective bonding shall consist of connection of all exposed conductive parts to the EV earth 
terminal. 

7.2.2 Accessibility of live parts 

When connected to the supply network, the EVSE shall not have any accessible hazardous 
live part, even after removal of parts that can be removed without a tool. 

Compliance is checked by inspection and according to the requirements of IEC 60529 
(IPXXB). 
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NOTE Extra low voltage (ELV) auxiliary circuits which are galvanically connected to the vehicle body are 
accessible. Particular attention is drawn to the requirements for extra low voltage (ELV) circuit isolation when the 
traction battery is being charged using a non-isolated charger. 

7.2.3 Stored energy – discharge of capacitors 

7.2.3.1 Disconnection of EV 

One second after having disconnected the EV from the supply (mains), the voltage between 
accessible conductive parts or any accessible conductive part and earth shall be less than or 
equal to 42,4 V peak, or 60 V d.c., and the stored energy available shall be less than 20 J 
(see IEC 60950). If the voltage is greater than 42,4 V peak (30 V rms) or 60 V d.c., or the 
energy is 20 J or more, a warning label shall be attached in an appropriate position. 

EV inlet, when unconnected, is according to ISO 6469-3. 

Compliance is checked by inspection and by test. 

7.2.3.2 Disconnection of EVSE 

Conditions for the disconnections of the EVSE from the supply mains are identical to those 
required for the disconnection of the EV as indicated in 7.2.3.1. 

7.3 Fault protection 

Protection against indirect contact shall consist of one or more recognized provision(s). 

According to IEC 60364-4-41:2005, recognized individual provisions for fault protection are: 

– supplementary or reinforced insulation; 
– protective equipotential bonding; 
– protective screening; 
– automatic disconnection of supply; 
– simple separation. 

NOTE In some countries, other systems are required. 

7.4 Supplementary measures 

To avoid indirect contact in case of failure of the basic and/or fault protection or carelessness 
by users, additional protection against electric shock shall be required.  

 An RCD (IDn £ 30 mA) shall be provided as a part of the EV conductive supply equipment for 
earthed systems. The RCD shall have a performance at least equal to Type A and be in 
conformity with standard IEC 60364-4-41 

NOTE In some countries, other systems of personnel protection are required. 

Where power supply circuits that are galvanically separated from mains and are galvanically 
isolated from earth, electrical isolation between the isolated circuits and earth, and between 
the isolated circuits and exposed conductive parts of vehicle and EVSE shall be monitored. 
When a fault condition related to the electrical isolation is detected, the power supply circuits 
shall be automatically de-energized or disconnected by the EVSE. 

7.5 Provision for mode 4 EVSE 

Specific measures for mode 4 EVSEs are treated in IEC 61581-23. 
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7.6 Additional requirements 

Under normal conditions, malfunction and single-fault conditions, the charging system shall be 
designed to limit the introduction of harmonic, d.c. and non-sinusoidal currents that could 
affect the proper functioning of residual current devices or other equipment. 

Class II chargers may have a lead- through protective conductor for earthing the EV chassis. 

8 Connection between the power supply and the EV 

8.1 General 

This clause provides a description of the physical conductive electrical interface requirements 
between the vehicle and the EVSE. 
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Table 1 – Overview of the vehicle interface options and suggested contact ratings 

Contact 
number  k 

Standard Basic h  Example 

Universal h 

Coupler for 
DC charging  l 

 

Functions 

 Single 
phase 

Three 
phase 

Single 
phase 

Three 
phase 

High 
power 
AC/AC 

High 
power 
AC/DC 

  

1 - - - - 500 V a 
250 Ag 

600 V a 
400 Ag 

1 000 V 
400 A l 

High power AC/DC 

2 - - - - 500 V a 
250 Ag 

600 V a 
400 Ag 

1 000 V 
400 A l 

High power AC/DC 

3 - - - - 500 V a 
250 A 

- - High power AC/DC 

4 250 Ve 

32 Ab  

480 Ve  
32 Ab 

250 Ve  
32 Ac ,d 

480 V  

32 Ac ,d 

480 V 
32 A 

480 V  

32 A 

 L1 

5 - 480 V 
32 Ab 

- 480 V  

32 Ac ,d 

480 V 
32 A 

480 V  

32 A 

 L2 

6 - 480 V 
32 Ab 

- 480 V  

32 Ac ,d 

480 V 
32 A 

480 V  

32 A 

 L3 

7 250 Ve  

32 Ab  

480 Ve 
32 Ab 

250 Ve  
32 Ac ,d 

480 V  

32 Ac ,d, i 

480 V 
32 A 

480 V  

32 A 

 Neutral m 

8 Rated for 
fault 

Rated 
for fault 

Rated for 
fault 

Rated 
for fault 

Rated 
for fault 

Rated for 
fault 

k PE 

9   30 V 2 A 30 V 2 A 30 V 2 A 30 V 2 A l Control pilot 

10 - - - - 30 V 2 A 30 V 2 A l Communication 1 (+) 

11 - - - - 30 V 2 A 30 V 2 A l Communication 2 (-) 

12 - - - - 30 V 2 A 30 V 2 A l Clean data earth 

13 - - 30 V 2 A  f 30 V 2 A  

f 
30 V  

2 A  f 

30 V 2 A  f l Proximity i 

NOTE 1 In some countries, the branch circuit over current protection is based on 125 % of the rated current. 

NOTE 2 The voltage and current ratings assigned shall be in accordance with National regulations. 

NOTE 3 Couplers for DC charging are under development. 
a  For high power contacts, the duty cycle is under consideration. 
b  Typical maximum current ratings are indicated. Maximum current for Mode 1 is 16 A. Rated current is function of 

contact and other associated element specif ication. Preferred values depend on regional requirements. In some 
countries 10 A (only 1 phase) and 16 A is ordinary.  

c Ratings not to exceed 70 A single phase or 63 A three-phase are acceptable if the coupler is designed to support 
these values. 

d  Typical current ratings: in certain countries 30 A is the standard current rating; 10 A and 16 A can also be ordinary 
ratings in some countries. 

e Voltage ratings are suggested design maximum values. Higher or lower values may be specif ied by manufacturers. 
f  For contacts 9 to 13 environmental conditions may demand larger conductor cross-sections. 
g  In the absence of a control pilot on pin 9 this may be used as a power indicator provided it does not interfere with the 

pilot function. 
h  Higher currents are admitted provided the contacts and the thermal behaviour are designed accordingly. 
i Neutral wire may be absent for balanced load. 
j The contact used for the proximity function may also perform other functions (see B.4). 
k  “Number” does not refer to a particular position. 
l  Couplers for DC charging are under development. The column is included for information only. Definitions and 

specif ications for DC charging are to be included in IEC 61851-23. 
m  In some countries L2 may be used for neutral in single phase circuits. 
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EXAMPLE 1: For single-phase (mains) supply, the voltage may be 100/200 V (Japan) or 
120/208 - 240 V (North America). For three-phase, the standard voltage ratings in North 
America are 208 V and 480 V. 

EXAMPLE 2: The standard current rating in North America and in Japan is 30 A. 

EXAMPLE 3: In Japan, for the basic interface the maximum current for mode 1 is 20 A with 
200 V supply voltage and 15 A with 100 V supply voltage. 

8.2 Contact sequencing 

For safety reasons, the contact sequence during the connection process shall be such that 
the earth connection is made first and the pilot connection is made last. The order of 
connection of the other contacts is not specified. During disconnection, the pilot connection 
shall be broken first and the earth connection shall be broken last. 

8.3 Functional description of a standard interface 

A standard earthing type plug, socket-outlet and vehicle coupler may be used for modes 1, 2 
and 3, provided the pilot function is included for modes 2 and 3. 

Standard interfaces shall not be used on vehicles that do not comply with Clause 7.2.3.1. 

NOTE The use of standard interfaces is not permitted in certain regions. 

8.4 Functional description of a basic interface 

The basic interface may contain up to seven contacts, with standard physical configurations of 
contact positions either for single-phase or for three-phase or both. 

The electrical ratings and their function are described in Table 1. 

The basic vehicle inlet shall be intermateable with either the single-phase or the three-phase 
connector or both. It shall not be intermateable with accessories of the universal interface 
type unless the two are designed to prevent mismatching and designed to be fail-safe. 

A three-phase interface may be used to supply single phase. 

The preferred rating of the interface is 250 V 32 A single-phase or  480 V 32 A three-phase. It 
may include additional contacts for control pilot and proximity detection. 

Lower current values are available. 

Ratings not to exceed 70 A single-phase or 63 A three-phase are acceptable if the interface is 
designed to support these values. 

The voltage and current ratings assigned shall be in accordance with National regulations. 

8.5 Functional description of a universal interface 

The universal vehicle inlet shall be intermateable with either the high power a.c. connector or 
the high power d.c. connector. 

The basic vehicle connector may be intermateable with the universal vehicle inlet if the two 
are designed to prevent mismatching and designed to be fail-safe. 

A means shall be used on the vehicle inlet and the vehicle connectors to ensure that the d.c. 
power connector cannot be mated with the a.c. vehicle inlet and vice versa. 
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The maximum rated voltage and current values of the universal interface are in accordance 
with Table 1, where applicable. Lower currents values are available. 

9 Specific requirements for vehicle inlet, connector, plug and socket-outlet 

9.1 General requirements 

The requirements for accessories of the standard interface are specified in IEC 60309-1, 
IEC 60309-2 (industrial type) and IEC 60884-1 (domestic type) (as examples A1 and B1 in 
6.3). 

The requirements of EVSE systems are specified in IEC 62196-1 (cases A2 and B2 in 6.3). 

The requirements for accessories of the basic and the universal interface are specified in 
IEC 62196-1. 

NOTE In the following countries, national requirements apply for the plug and sockets: US, Canada, Japan. 

9.2 Operating temperature 

Operating temperature is defined in accordance with IEC 60309-1, IEC 60309-2 and 
IEC 60884-1 (as examples A1 and B1 in 6.3) or IEC 62196-1 (cases A2 and B2 in 6.3). 

NOTE National codes and regulations may require different operating temperature ranges to those indicated in 
these standards. 

9.3 Service life of inlet/connector and plug/socket-outlet 

The requirements for accessories of the standard interface are specified in IEC 60309-1, 
IEC 60309-2 (industrial type) and IEC 60884-1 (domestic type) (as examples A1 and B1 in 
6.3). 

The requirements for accessories of the basic interface are specified in IEC 62196-1. 

9.4 Breaking capacity 

The requirement shall be in accordance with IEC 62196-1. 

For personal safety and to avoid damage due to disconnection under nominal current, the 
plug, the inlet, the connector or the socket-outlet shall have sufficient breaking capacity 
unless there is a switch with sufficient breaking capacity. Acceptable breaking capacity is 
reached by breaker level for a.c. application AC22A or for d.c. application DC-21A contactor 
as defined in IEC 60947-3, or breaker level for a.c. application AC2 and for d.c. application 
DC-3 as defined in IEC 60947-6. 

Avoidance of breaking under load can be achieved by a specific means on the connector or a 
system with interlock. 

For mode 4 charging: disconnection shall not take place under load. In the case of 
disconnection under d.c. load due to a fault, no hazardous condition shall occur. For up to 
three making and breaking operations at rated voltage, 1,25 times rated current, a.c. power 
factor 0,8 and d.c. resistive load, there shall be no indication of a fire or shock hazard. The 
device does need not to remain functional. 

9.5 IP degrees 

IP degrees for accessories are treated in 11.3. 
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9.6 Insertion and extraction force 

The force required for connecting and disconnecting operations for the connector and inlet is 
in accordance with 16.15 of IEC 62196-1 (latching device being deactivated). 

The force required for connecting and disconnecting operations for the plug and socket is in 
accordance with 16.15 of IEC 62196-1.  

For cases A1 and B1 refer to the relevant standards. 

9.7 Latching of the retaining device 

Latching or retaining if required may be a function of the complete system or the connector. 

10 Charging cable assembly requirements 

10.1 Electrical rating 

The rated voltage of each conductor shall correspond to the rated voltage of the connecting 
means. The rated current shall correspond to the rating of the line circuit breaker. 

10.2 Electrical characteristics 

The voltage and current ratings of the cable shall be compatible with those of the charger. 

The cable may be fitted with an earth-connected metal shielding. The cable insulation shall be 
wear resistant and maintain flexibility over the full temperature range. 

A proposition of appropriate standard is under consideration. 

NOTE 1 IEC 60245-6 cable has been proposed as an adequate standard that defines cable properties. 

NOTE 2 In some countries, other cable types are required by national regulations: US (type cable EV,EVJ 
families), JP (VCT etc.). 

10.3 Dielectric withstand characteristics 

Dielectric withstand characteristics shall be as indicated for the EVSE in 11.4. 

10.4 Mechanical characteristics 

The mechanical characteristics of the cable should be equivalent or superior to those of 
IEC 60245-6 cable, as well as for fire resistance, chemical withstand, UV resistance. 

NOTE In some countries, special cable for cold climate is needed. In some countries, other cable types are 
required by national regulations/ US (type cable EV, EVJ families), JP (VCT etc.). 

A compression test for crossing of cable by a vehicle is currently under consideration. 

The anchorage force of the cable in the connector or plug shall be greater than the retaining 
device force, if used. 

10.5 Functional characteristics 

The maximum cord length may be specified by some national codes. 

NOTE In the following countries, the overall length of the EVSE cable shall not exceed 7,5 m unless equipped 
with a cable management system as required by national codes and regulations: US. 
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11 EVSE requirements 

11.1 General test requirements 
· All tests in this standard are type tests. 

· Unless otherwise specified, type tests shall be carried out on a single specimen as 
delivered and configured in accordance with the manufacturer's instructions. 

· The tests in 11.12 may be conducted on separate samples at the discretion of the 
manufacturer. Unless otherwise specified, all other tests shall be carried out in the 
order of the clauses and subclauses in this part. 

· The tests shall be carried out with the specimen, or any movable part of it, placed in 
the most unfavorable position which may occur in normal use. 

· Unless otherwise specified, the tests shall be carried out in a draught-free location and 
at an ambient temperature of 20 °C ± 5 °C. 

· The characteristics of the test voltages in 11.4 shall comply with IEC 61180-1. 

Additional specific requirements for the: 

– AC charging station (EVSE)  are specified in IEC 61851-22,  
– DC charging stations (EVSE) are specified in IEC 61851-23. 

NOTE Standard Interface requirements are covered in their appropriate standards as defined in 9.1. National 
codes and regulations should be taken into account. 

11.2 Classification 

EVSE shall be classified according to exposure to environmental conditions: 

· outdoor use; 

· indoor use. 

NOTE 1 In some countries, national regulations require venti lation for indoor charging: USA, Canada. 

NOTE 2 EVSEs classif ied for outdoor use can be used for indoor use, provided ventilation requirements are 
satisf ied. 

11.3 IP degrees for basic and universal interfaces 

11.3.1 IP degrees for ingress of objects 

Compliance is checked by test in accordance with IEC 60529. 

The minimum IP degrees for ingress of object and liquids shall be: 

Indoor use: 
– vehicle inlet mated with connector: IP21, 
– plug mated with socket outlet: IP21, 
– connector for case C when not mated, indoor: IP21. 

Outdoor use: 
– vehicle inlet mated with connector: IP44, 
– plug mated with socket outlet: IP44. 

All cable assemblies shall meet outdoor requirements. 
– EV inlet in "road" position: IP55. 
– connector when not mated: IP24, 
– socket-outlet when not mated: IP24. 
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NOTE 1 IPX4 may be obtained by the combination of the socket-outlet or connector and the lid or cap, EVSE 
enclosure, or EV enclosure. 

NOTE 2 EV inlet protection may be obtained by the combination of the inlet and vehicle design. 

NOTE 3 In the following countries the UL articulated f inger probe is used according to national regulations: US, 
CA. 

11.3.2 Protection against electric shock 
– vehicle inlet mated with connector: IPXXD; 
– plug mated with socket outlet: IPXXD; 
– connector intended for mode 1 use, not mated: IPXXD (1); 
– connector intended for mode 2 and mode 3 use, not mated: IPXXB; 
– socket-outlet not mated: IPXXD (2). 

Energy transfer from vehicle to grid: 

– vehicle inlet not mated: IPXXD (3); 
– plug not mated: IPXXD (3). 

Compliance is checked with the accessory in the installed position. 

(1) In the following countries, IPXXD is not required for mode 1: JP, SE. 

(2) Equivalent protection to IPXXD may also be obtained with IPXXB accessories if an isolating function is used 
according to IEC 60364-5-53. In some countries, shutters are mandatory in residential, domestic and/or public 
environments. Conformity with regulations should be verif ied. 

(3) Equivalent protection to IPXXD may also be obtained with IPXXB accessories if an isolating function is used on 
the vehicle according to requirements described in 7.2.3.1 and 7.10.1 of ISO 6469-3. 

NOTE In some countries the use of software controlled means cannot be used to control isolating devices.  

11.4 Dielectric withstand characteristics 

11.4.1 Dielectric withstand voltage 

The dielectric  withstand voltage at power frequency (50 Hz or 60 Hz) shall be applied for 
1 min as follows: 

a) For a class I chargers 

Un + 1 200 V r.m.s. in common mode (all circuits in relation to the exposed conductive parts) 
and differential mode (between each electrically independent circuit and all other exposed 
conductive parts or circuits) as specified in 5.3.3.2.3 of IEC 60664-1. 

NOTE  Un is the nominal line to neutral voltage of the neutral-earthed supply system. 

b) For a class II chargers 

2 ´ (Un +1 200 V) r.m.s. in common mode (all circuits in relation to the exposed conductive 
parts) and differential mode (between each electrically independent circuit and all other 
exposed conductive parts or circuits) as specified in 5.3.3.2.3 of IEC 60664-1. 

For both class 1 and class 2 a.c. supply equipment, if the insulation between the mains and 
the extra low voltage circuit is double or reinforced insulation, 2 ´ (Un + 1 200 V) r.m.s. shall 
be applied to the insulation. 

Equivalent values of the DC voltage can be used instead of the AC peak values. 
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For this test, all the electrical equipment shall be connected, except those items of apparatus 
which, according to the relevant specifications, are designed for a lower test voltage; current-
consuming apparatus (e.g. windings, measuring instruments, voltage surge suppression 
devices) in which the application of the test voltage would cause the flow of a current, shall be 
disconnected. Such apparatus shall be disconnected at one of their terminals unless they are 
not designed to withstand the full test voltage, in which case all terminals may be 
disconnected. 

For test voltage tolerances and the selection of test equipment, see IEC 61180-1. 

11.4.2 Impulse dielectric withstand (1,2/50 ms) 

The dielectric withstand of the power circuits at impulse shall be checked using values as 
indicated in Table F.1 of IEC 60664-1 Category III. 

The test shall be carried out in accordance with the requirements of IEC 61180-1. 

Test conditions for supply voltages in excess of 400/690 V shall use the values indicated in 
the IEC 60664-1 for an overvoltage category III. 

11.5 Insulation resistance 

The insulation resistance with a 500 V d.c. voltage applied between all inputs/outputs 
connected together (power source included) and the accessible parts shall be: 

– for a class I station: R > 1 MW; 

– for a class II station: R > 7 MW. 

The measurement of insulation resistance shall be carried out after applying the test voltage 
during 1 min and immediately after the damp heat test. 

11.6 Clearances and creepage distances 

Clearance and creepage distances shall be in accordance with IEC 60664-1. 

Equipment when mounted in its enclosure shall be designed to operate in an external 
environment with a minimum pollution degree 3 and overvoltage category III. 

Equipment intended for indoor use only shall be designed to operate in an environment with a 
minimum pollution degree 2 and overvoltage category II. 

Equipment intended for outdoor use shall be designed to operate in an environment with a 
minimum pollution degree 3 and overvoltage category III. 

The equipment shall be evaluated when mounted in its enclosure, as intended by the 
manufacturer. 

Socket outlets and plugs for mode 1 and mode 2 are designed to IEC 60884-1 or IEC 60309-1 
and IEC 60309-2. 

11.7 Leakage – touch current 

This paragraph applies only to cord and plug connected equipment. 

The touch current shall be measured after the damp heat test (see 11.8.3), with the a.c. 
electric vehicle charging station connected to a.c. supply network (mains) in accordance 
with Clause 6 of IEC 60990. The supply voltage shall be 1,1 times the nominal rated voltage. 
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The touch current between any a.c. supply network poles and the accessible metal parts 
connected with each other and with a metal foil covering insulated external parts, measured in 
accordance with IEC 60950-1, shall not exceed the values indicated in Table 2. 

Table 2 – Touch current limits 

 Class I Class II 

Between any network poles and the accessible metal parts 
connected with each other and a metal foil covering insulated 
external parts 

3,5 mA 0,25 mA 

Between any network poles and the metal inaccessible parts 
normally non-activated (in the case of double insulation) Not applicable 3,5 mA 

Between inaccessible and accessible parts connected with each 
other and a metal foil covering insulated external parts (additional 
insulation) 

Not applicable 0,5 mA 

This test shall be made when the electric vehicle charging station is functioning with a 
resistive load at rated output power. 

NOTE Circuitry which is connected through a f ixed resistance or referenced to earth (for example, EV connection 
check) should be disconnected before this test. 

The equipment is fed through an isolating transformer or installed in such a manner that it is 
isolated from the earth. 

Specific conditions for DC charging stations are treated in IEC 61851-23. 

11.8 Environmental tests 

11.8.1 General 

During the following tests, the electric vehicle charging station shall function at its nominal 
voltage with maximum output power and current. After each test, the original requirements 
shall still be met. 

11.8.2 Ambient air temperature 

The electric vehicle charging station shall be designed to operate within the temperature 
range –25 °C to +40 °C for outdoor unit and –5 °C to +40 °C for indoor. 

The ambient air temperature does not exceed +40 °C and its average over a period of  
24 hours does not exceed +35 °C. 

The equipment shall be tested at the specified ambient temperature, the maximum 
temperature and minimum temperatures at the power levels guaranteed by the manufacturer 
under those conditions. 

The equipment shall go through a start and stop cycle at each temperature. 

NOTE National codes and regulations may require different operating temperature ranges. 

11.8.3 Ambient humidity 

The electric vehicle charging station shall be designed to operate with a relative humidity rate 
between 5 % and 95 %. One of the two types of tests below shall be conducted. 

1) Damp heat continuous test 
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The test shall be carried out in accordance with IEC 60068-2-78, test Ca, at 40 °C ± 2 °C and 
93 % relative humidity for four days. 

2) Damp heat cycle test 

The test shall be carried out in accordance with IEC 60068-2-30, test Db, at 40 °C for six 
cycles. 

11.8.4 Ambient air pressure 

The electric vehicle charging station shall be designed to operate at an atmospheric 
pressure between 860 hPa and 1 060 hPa. 

11.9 Permissible surface temperature 

The maximum permissible surface temperature of the EVSE that is hand-grasped for lifting, 
carrying and holding for the means of operation, at the maximum rated current and at ambient 
temperature of 40 °C, shall be: 

– 50 °C for metal parts;  
– 60 °C for non-metallic parts. 

For parts which may be touched but not grasped, maximum permissible surface temperature 
under the same conditions shall be: 

– 60 °C for metal parts; 
– 85 °C for non-metallic parts. 

11.10 Environmental conditions 

The EVSE shall be designed to resist the effect of normal automotive solvents and fluids, 
vibration and shock, material flammability standards and other conditions appropriate to the 
application. 

11.11 Mechanical environmental tests 

11.11.1 General 

After the following tests, no degradation of performance is permitted. 

Compliance is checked by verification after the test that: 

1) the IP degree is not affected; 
2) the operation of the doors and locking points is not impaired; 
3) the electrical clearances have remained satisfactory for the duration of the tests; and, 
4) for a charging station having a metallic enclosure, no contact between live parts and the 

enclosure has occurred, caused by permanent or temporary distortion. 

For a charging station having an enclosure of insulating material, if the conditions above are 
satisfied, then damage such as small dents or small degrees of surface cracking or flaking are 
disregarded, provided that there are no associated cracks detrimental to the serviceability of 
the charging station. 

11.11.2 Mechanical impact 

The electric vehicle charging station body shall not be damaged by mechanical impact as 
defined below. 

Compliance is checked according to the test procedure described in IEC 60068-2-75. 

Full document details: IEC 61851-1 2010

http://avadocuments2026.com/doc/iec-61851-1-2010
http://avadocuments2026.com/doc/iec-61851-1-2010

