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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM – 

 
Part 25: DC EV supply equipment where protection  

relies on electrical separation 
 

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 fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (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. While 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 certification 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 certification bodies. 

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

7) No liability 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 61851-25 has been prepared by IEC technical committee 69: 
Electrical power/energy transfer systems for electrically propelled road vehicles and industrial 
trucks. 

The text of this International Standard is based on the following documents: 

FDIS Report on voting 

69/735/FDIS 69/740/RVD 

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

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

This document is to be read in conjunction with IEC 61851-1:2017. 
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This document supplements or modifies clauses in IEC 61851-1:2017. Where the text of 
subsequent clauses indicates an "addition" to or a "replacement" of the relevant requirement, 
test specification or explanation of IEC 61851-1:2017, these changes are made to the relevant 
text of IEC 61851-1:2017, which then becomes part of this document. Where no change is 
necessary, the words "Clause X of IEC 61851-1:2017 is applicable" are used. Additional 
clauses, tables and figures which are not included in IEC 61851-1:2017 have a number starting 
from 101. Additional annexes are lettered AA, BB, etc.  

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

In this document, the following print types are used: 

– test specifications: italic type. 
– notes: smaller roman type. 

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

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
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INTRODUCTION 

This document describes the specific requirements for DC EV supply equipment whose 
secondary circuit and EV are protected from the primary power supply circuit by electrical 
separation as defined in IEC 61140, where the connection to the separated circuit is limited to 
a single connection. 
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ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM – 
 

Part 25: DC EV supply equipment where protection  
relies on electrical separation 

 
 
 

1 Scope 

This document applies to the DC EV supply equipment for charging electric road vehicles with 
a rated supply voltage of up to 480 V AC or up to 600 V DC, with rated output voltage not 
exceeding 120 V DC and output currents not exceeding 100 A DC. 

This document provides the requirements for the DC EV supply equipment where the secondary 
circuit is protected from the primary circuit by electrical separation. 

Requirements for bi-directional power flow are not covered in this document. 

This document also provides the requirements for the control and the communication between 
DC EV supply equipment and an EV. 

This document also applies to DC EV supply equipment supplied from on-site storage systems. 

The aspects covered in this document include: 

• characteristics and operating conditions of the DC EV supply equipment;  

• specification of the connection between the DC EV supply equipment and the EV;  

• requirements for electrical safety for the DC EV supply equipment. 

Additional requirements can apply to equipment designed for specific environments or 
conditions, for example: 

• DC EV supply equipment located in hazardous areas where flammable gas or vapour and/or 
combustible materials, fuels or other combustible, or explosive materials are present; 

• DC EV supply equipment designed to be installed at an altitude of more than 2 000 m; 

• DC EV supply equipment intended to be used on-board ships. 

Requirements for electrical devices and components used in DC EV supply equipment are not 
included in this document and are covered by their specific product standards. 

This document does not apply to: 

• safety aspects related to maintenance; 

• charging of trolley buses, rail vehicles, industrial trucks and vehicles designed primarily for 
use off-road; 

• equipment on the EV; 

• EMC requirements for equipment on the EV while connected, which are covered in 
IEC 61851-21-1; 

• charging the RESS off-board the EV. 

NOTE In the following countries electrical separation can only be handled by skilled people: CH 
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2 Normative references 

Clause 2 of IEC 61851-1:2017 is applicable with the following additions. 

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

IEC 61140:2016, Protection against electric shock – Common aspects for installations and 
equipment 

IEC 61180:2016, High-voltage test techniques for low-voltage equipment – Definitions, test and 
procedure requirements, test equipment 

IEC 61439-7:2018, Low-voltage switchgear and controlgear assemblies –Part 7: Assemblies 
for specific applications such as marinas, camping sites, market squares, electric vehicle 
charging stations 

IEC 61851-1:2017, Electric vehicle conductive charging system – Part 1: General 
requirements 

IEC 62477-1:2012, Safety requirements for power electronic converter systems and equipment 
– Part 1: General 

IEC 62893-4-1:2020, Charging cables for electric vehicles of rated voltages up to and including 
0,6/1 kV – Part 4-1: Cables for DC charging according to mode 4 of IEC 61851-1 – DC charging 
without use of a thermal management system 

ISO 3297:2017, Information and documentation – International standard serial number (ISSN) 

ISO 11898-1:2015, Road vehicles – Controller area network (CAN) – Part 1: Data link layer and 
physical signalling 

ISO 11898-2:2016, Road vehicles – Controller area network (CAN) – Part 2: High-speed 
medium access unit 

3 Terms and definitions 

Clause 3 of IEC 61851-1:2017 is applicable with the following additions to 3.2, 3.3 and 3.7.   

ISO and IEC maintain terminological data bases for use in standardization at the following 
addresses:  

• ISO Online browsing platform: available at https: //www.iso.org/obp 
• IEC Electropedia: available at http: //www.electropedia.org/  

3.2 Insulation 

3.2.101 
electrical separation 
protective measure in which hazardous-live-parts are insulated from all other electric circuits 
and parts, from local earth and from touch  

[SOURCE: IEC 60050-826:2004, 826-12-27] 
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3.3 Functions 

3.3.101 
normal start-up sequence 
beginning of an energy transfer sequence with the commands and parameters that are used to 
transfer energy to an EV when no error condition arises during the energy transfer sequence 

3.3.102 
normal shutdown 
termination of the energy transfer process initiated by the user, by the EV or by the DC EV 
supply equipment, and not caused by a failure 

3.3.103 
error shutdown 
termination of the energy transfer process caused by a failure detected by the DC EV supply 
equipment or the EV 

3.3.104 
emergency shutdown 
termination of the energy transfer process caused by a failure detected by the DC EV supply 
equipment or the EV that may present a safety hazard 

3.3.105 
control pilot wire 
insulated wire incorporated in a cable assembly which is part of the control pilot circuit 

3.3.106 
digital communication 
digitally encoded information exchanged between DC EV supply equipment and an EV, as well 
as the method by which it is exchanged 

[SOURCE: IEC 61851-24:2014, 3.1, modified – The term "charging station" has been replaced 
with "supply equipment".] 

3.3.107 
signal 
data element that is communicated between DC EV supply equipment and an EV using any 
means other than digital communication 

[SOURCE: IEC 61851-24:2014, 3.2, modified – The term "charging station" has been replaced 
with "supply equipment".] 

3.3.108 
device under test 
DUT 
sample of DC EV supply equipment that is submitted for testing 

3.7 General terms 

3.7.101 
available DC output power 
maximum DC output power that the DC EV supply equipment can supply 

3.7.102 
available DC output power parameter 
parameter transmitted to the EV indicating the available DC output power 
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3.7.103 
DC output current 
DC current supplied to the EV by the DC EV supply equipment 

3.7.104 
available DC output current 
value of the highest DC current that the DC EV supply equipment can supply to the EV at a 
given time 

3.7.105 
available DC output current parameter 
parameter sent by the EV supply equipment to the vehicle that indicates the highest current 
that can be supplied to the EV 

3.7.106 
rated DC output current 
output current assigned to the DC EV supply equipment by the manufacturer under normal 
operating conditions  

3.7.107 
requested DC output current 
value of the DC output current that is requested by the EV 

3.7.108 
requested DC output current parameter  
parameter sent by the EV to the DC EV supply equipment indicating the requested DC output 
current 

3.7.109 
DC output voltage  
voltage present between the DC+ and DC− terminals at the vehicle connector 

3.7.110 
rated DC output voltage 
output voltage assigned to the DC EV supply equipment by the manufacturer 

3.7.111 
rated DC output voltage parameter 
parameter sent by the DC EV supply equipment to indicate the rated DC output voltage 

3.7.112 
DC output voltage target parameter 
value sent by the EV to the DC EV supply equipment that indicates the requested value of the 
DC output voltage 

3.7.113 
DC output voltage limit parameter 
value sent by the EV to the DC EV supply equipment that indicates the allowable DC output 
voltage 

4 General requirements 

Clause 4 of IEC 61851-1:2017 is applicable. 
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5 Classification 

Clause 5 of IEC 61851-1:2017 is applicable, except as follows. 

5.1.2 Characteristics of power supply output 

Replacement: 

The EV supply equipment shall be classified as DC EV supply equipment. 

5.6 Protection against electric shock 

Subclause 5.6 of IEC 61851-1:2017 is not applicable. 

5.7 Charging modes 

Subclause 5.7 of IEC 61851-1:2017 is not applicable. 

6 Charging modes and functions 

Clause 6 of IEC 61851-1:2017 is applicable, except as follows. 

6.1 General 

Replacement: 

Clause 6 describes the functions for energy transfer to EVs. 

6.2 Charging modes 

Subclause 6.2 of IEC 61851-1:2017 is not applicable. 

6.3  Functions provided in Mode 2, 3 and 4 

Subclause 6.3 of IEC 61851-1:2017 is replaced by the following: 

6.3 Mandatory functions 

6.3.1 General 

The DC EV supply equipment shall supply a DC output current to the EV in accordance with the 
requested DC output current parameter from the EV, subject to the requirements of the 
mandatory functions as indicated below. 

NOTE The DC EV supply equipment acts as a slave to the EV. Further details are given in Annex AA, Annex BB 
and Annex EE. 

The following functions shall be provided by the DC EV supply equipment: 

• verification that the EV is properly connected to the DC EV supply equipment in accordance 
with 6.3.2; 

• verification of the latching of the vehicle coupler in accordance with 6.3.3; 

• latching and unlatching of the vehicle coupler in accordance with 6.3.4; 

• communication with the vehicle in accordance with 6.3.5; 

• monitoring of the continuity of the control pilot circuit in accordance with 6.3.6; 

• verification function before energy transfer in accordance with 6.3.7; 
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• energization and control of the power supply to the EV in accordance with 6.3.8;  

• protection against overvoltage in accordance with 6.3.9; 

• de-energization of the power supply to the EV in accordance with 6.3.10;  

• shutdown of DC EV supply equipment in accordance with 6.3.10.2, 6.3.10.3 and 6.3.10.4. 

Values, timing and tolerances for the DC output current and the DC output voltages shall be 
tested in accordance with Annex BB. 

6.3.2 Verification that the EV is properly connected to the DC EV supply equipment 

The DC EV supply equipment shall determine that the EV is properly connected to the DC EV 
supply equipment. 

Proper connection is assumed when the continuity of the control pilot circuit is detected.   

Compliance is checked in accordance with DD.3.1.  

6.3.3 Verification of the latching of the vehicle coupler 

The DC EV supply equipment shall determine that the vehicle connector is properly latched to 
the vehicle inlet. 

The DC EV supply equipment shall not energize the conductors in the cable assembly when 
the vehicle connector is not latched to a vehicle inlet. 

The DC EV supply equipment shall enter into an emergency shutdown if the vehicle connector 
is disconnected from the vehicle inlet while under power. 

Compliance is checked in accordance with DD.3.8.6. 

6.3.4 Latching and unlatching of the vehicle coupler 

A mechanical or electromechanical means shall be provided to prevent intentional and 
unintentional disconnection under load of the vehicle connector according to IEC 62196-1. 

Compliance is checked by inspection. 

6.3.5 Communication with the EV 

6.3.5.1 General 

Digital communication shall be established between the EV and the DC EV supply equipment 
to validate and control the energy transfer.  

The DC EV supply equipment shall be able to receive and interpret all mandatory digital 
communication data as described in Annex FF.  

Compliance is checked in accordance with Clause DD.3. 

The vehicle connector shall not be energized until the compatibility assessment is successfully 
completed in accordance with 6.3.7.2. 

Compliance is checked by the test in Annex DD applying the messages defined in Table FF.2 
and Table FF.3 of Annex FF. 
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6.3.5.2 Available DC output current parameter 

The EV supply equipment shall inform the EV of the value of the available DC output current 
that can be provided by the EV supply equipment.   

The value may be changed and retransmitted during energy transfer, to adapt to power 
limitations, (e.g. for load management), without exceeding the rated DC output current. 

The DC EV supply equipment shall limit the DC output current to the available output current 
parameter or interrupt the energy supply if the DC output current drawn by the EV exceeds the 
available DC output current parameter. 

Compliance is checked in accordance with DD.3.7 and DD.3.8. 

6.3.5.3 Available DC output power parameter 

A means shall be provided to inform the EV on the available DC output power of the DC EV 
supply equipment. 

The DC EV supply equipment may decrease the DC output current if the power demand exceeds 
this value. 

Compliance is checked in accordance with DD.3.7. 

NOTE Available DC output power is indicated before the beginning of energy transfer. Dynamic power limitation 
due to the AC supply network limitations is an option that could modify the available DC output power during energy 
transfer on some DC EV supply equipment (see Clause EE.5).  

6.3.5.4 DC output voltage target parameter and DC output voltage limit parameter 

The DC EV supply equipment shall compare the DC output voltage with the values of the DC 
output voltage target parameter and the DC output voltage limit parameter received from the 
EV, and with the rated DC output voltage.  

Shutdown conditions are in accordance with 6.3.10 if one of these values is exceeded.  

Timing and tolerances that are applicable are indicated in Annex BB. 

NOTE The values of the DC output voltage target parameter and the DC output voltage limit parameter are set 
before the beginning of the energy transfer. They can be modified during energy transfer. 

6.3.5.5 Monitoring of energy transfer requirements of the EV and adjustment of energy 
supply conditions  

A means shall be provided to continuously monitor the data transmitted by the EV and to adjust 
the DC output current and/or DC output voltage and all associated parameters.  

The DC EV supply equipment shall initiate an error shutdown if valid data is not received for 
more than 1 s. An energy transfer cycle can be reinitiated by the EV after such shutdown. 

The DC EV supply equipment shall be able to deliver DC output power up to the rated DC output 
voltage and up to the rated DC output current within the limit of its rated DC output power at 
the ambient temperature 0 °C to 40 °C below 2 000 m above sea level. The DC EV supply 
equipment shall not exceed its available DC output power, even if the power requested by the 
EV is higher than the available DC output power. Outside this operating range the DC EV supply 
equipment is allowed to reduce the power. 

NOTE 1 National or industrial codes and regulations can require different operating temperature ranges. 

NOTE 2 Tolerances and timing for the DC output current are given in Annex BB. 
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Compliance is checked in accordance with DD.3.7. 

6.3.6 Monitoring of the continuity of the control pilot circuit 

The EV supply equipment shall monitor the continuity of the control pilot circuit. The EV supply 
equipment shall initiate an emergency shutdown on detection of interruption of the control pilot 
circuit. Re-initialisation of the complete energy transfer procedure according to DD.3.5 shall be 
required in order to restart the energy transfer cycle. 

Compliance is checked in accordance with DD.3.5 and DD.3.8.6. 

6.3.7 Verification function before energy transfer 

6.3.7.1 General 

The verification function is carried out when the vehicle connector has been fully inserted, 
latched and the control pilot circuit verified (see DD.3.5 and EE.1.2), and before energy is 
supplied to the EV.  

6.3.7.2 Compatibility assessment before energy transfer 

The DC EV supply equipment shall complete a compatibility assessment with the EV before 
starting the energy transfer cycle. The check shall include at least the following elements: 

• Reception of energy transfer requirements from the EV: 
– DC output voltage target parameter; 
– DC output voltage limit parameter; 

• Validation by the DC EV supply equipment of information received from the EV; 

• Transmission of DC EV supply equipment energy transfer parameters: 
– available DC output current; 
– rated DC output voltage; 
– available DC output power; 

• Transmission by DC EV supply equipment of the confirmed DC output voltage limit 
parameter; 

• Reception of validation information transmitted by the EV indicating that the information is 
accepted. 

Energy transfer shall only proceed if the compatibility assessment is completed correctly. 

Compliance is checked in accordance with DD.3.3 applying the messages defined in Table FF.2 
and Table FF.3. 

6.3.7.3 Verification of the absence of a short-circuit on the cable assembly 

With the EV connected to the DC EV supply equipment and before the EV contactor is closed, 
the DC EV supply equipment shall have a means to check for a short circuit between DC+ and 
DC− of the output circuit, the cable and vehicle coupler. 

Compliance is checked in accordance with DD.3.4. 

6.3.8 Energization of the power supply to the EV 

The vehicle connector shall not be energized unless energy exchange has been allowed by the 
control pilot function. 

Compliance is checked in accordance with DD.3.5. 
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The DC output current and the DC output voltage of the DC EV supply equipment shall not 
exceed the values of the parameters transmitted by the EV.  

Compliance is checked in accordance with DD.3.6 and DD.3.8. 

Requirements on the rate change of current, timing and tolerance are given in Annex BB. 

6.3.9 Protection against overvoltage 

The DC output voltage of the DC EV supply equipment shall not be greater than +2 % of the 
rated DC output voltage. 

The DC EV supply equipment shall perform an error shutdown if the measured DC output 
voltage exceeds for more than 2 s the rated DC output voltage of the DC EV supply equipment 
by 2 %, or the DC output voltage limit parameter sent by the EV by 1,5 V or 2 %, whichever is 
the greater.  

The DC EV supply equipment shall perform an emergency shutdown if the DC output voltage 
exceeds the DC output voltage limit parameter sent by the EV by 1 % for 1 s or exceeds 150 V 
for more than 30 ms.  

Compliance is checked in accordance with DD.3.7 and DD.3.8. 

6.3.10 De-energization of the power supply to the EV 

6.3.10.1 General 

If the signal status from the EV control energy transfer function no longer allows energization, 
the power supply to the EV shall be interrupted but the control pilot circuit may remain in 
operation. 

Three shutdown procedures are possible: 

• normal shutdown; 

• error shutdown; 

• emergency shutdown. 

The DC EV supply equipment shall have a means to allow the user to initiate normal or 
emergency shutdown. 

Compliance is checked by inspection. 

6.3.10.2 Normal shutdown 

The DC EV supply equipment shall stop energy transfer by controlled interruption of DC output 
current to the EV, where DC output current descends with a controlled slope under the control 
of the EV and the DC EV supply equipment. 

The data exchange and protocol are indicated in Annex EE. 

Table 1 shows events and reducing conditions for normal shutdown. 
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Table 1 – Normal shutdown events and conditions 

Event Particular Time for starting to 
reduce DC output 

current 

Minimum rate of DC 
output current ramp 

down 

Normal shutdown request 
from EV 

Shutdown signal from 
EVa is received. 

Within 1 s after reception 
of the digital data frame 

100 A/s 

Normal shutdown by DC 
EV supply equipment 

DC EV supply equipment 
detects internal eventsb 

According to the 
manufacturer's definition 
and less than 1 min 

100 A/s 

Normal shutdown by DC 
EV supply equipment 

User pushes on the stop 
button 

Within 1 s 100 A/s 

a  Signal definitions are given in Annex FF.  
b  For example, time limit exceeded. 

 

Compliance is tested in accordance with DD.3.8.4.  

6.3.10.3 Error shutdown 

The DC EV supply equipment shall stop the energy transfer by controlled interruption of the DC 
output current to the EV, where the DC output current descends with a controlled slope, after 
the error shutdown is triggered by the DC EV supply equipment or by a message from the EV. 

Table 2 indicates the main events and reducing conditions for error shutdown. 

Table 2 – Error shutdown events and conditions 

Event Particular Time for starting to 
reduce DC output current 

Minimum rate of DC 
output current ramp down 

Pilot wire voltage error State of CP is "Error" in 
Table AA.1 a 

Less than 100 ms 200 A/s 

Digital communication 
reception error 

A valid digital data frame is 
not received for more than 
1 s 

Less than 100 ms after the 
1 s time-out 

200 A/s 

Overvoltage  DC output voltage exceeds 
rated DC output voltage of 
DC EV supply equipment 
for more than 2 s 

Or 

DC output voltage exceeds 
DC output voltage limit 
parameter sent by EV 
equipment for more than 
2 s 

Less than 100 ms after the 
2 s time-out 

200 A/s 

Reception of shutdown 
signal from EV 

Shutdown signal from EV is 
received 

Within 1 s after reception of 
the digital data frame 

200 A/s 

a This error becomes emergency shutdown when the voltage is < 2,0 V DC (see 6.3.10.4). 
b The error signals are defined in Annex FF. 

 

Compliance is tested in accordance with DD.3.8.5. 
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6.3.10.4 Emergency shutdown 

The DC EV supply equipment shall stop power transfer within 30 ms after the emergency 
shutdown was triggered. The DC output voltage shall fall (between DC+ and DC−) ≤ 60 V DC 
within 1 s after the emergency shutdown was triggered. 

The emergency shutdown shall be initiated by: 

– the voltage of the control pilot circuit < 2,0 V DC; 
– disconnection of vehicle connector under load; 
– the DC output voltage exceeds DC output voltage limit sent by the EV or exceeds 150 V 

DC for more than 30 ms, as described in 6.3.9; 
– reception of emergency shutdown signal from EV or initiated by the user. 

The DC output voltage of the DC EV supply equipment shall not be greater than +2 % of the 
rated DC output voltage. 

Compliance is tested in accordance with DD.3.8.6. 

7 Communications 

Clause 7 of IEC 61851-1:2017 is replaced with the following. 

Replacement: 

7.1 General 

This Clause 7 provides a general description and the basic requirements for the control 
communication function. The specific procedure and protocol is described in Annex EE. 

The DC EV supply equipment supplies energy in response to digital information received by the 
EV. 

NOTE This implies that the EV manages the battery charging. The corresponding desired voltage and current levels 
are transmitted to the DC EV supply equipment by the EV.  

7.2 System configuration 

The communication between the DC EV supply equipment and the EV is established using the 
pilot control function and via digital communication, as described in Annex EE. The DC EV 
supply equipment supplies energy to the EV according to the parameters sent by the EV, 
provided all conditions required as indicated in Clause 6 are satisfied.  

NOTE This implies that the EV controls the energy transfer. The DC EV supply system acts as a slave to the EV. 

The detailed operational procedure is given in Clause 6 and in Annex EE. 

7.3 Digital communication between the DC EV supply equipment and the management 
system 

The telecommunication network or telecommunication port of the DC EV supply equipment, 
connected to the telecommunication network, if any, shall comply with the requirements for 
connection to telecommunication networks according to IEC 60950-1:2005, Clause 6, 
IEC 60950-1:2005/AMD1:2009, Clause 6 and IEC 60950-1:2005/AMD2:2013, Clause 6.  
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8 Protection against electric shock 

Clause 8 of IEC 61851-1 is applicable except as follows: 

8.1 Degrees of protection against access to hazardous-live-parts 

Replacement: 

The EV supply equipment shall fulfil the following IP ratings for protection against electric shock:  

– vehicle connector when mated with vehicle inlet: IPXXD;  
– IP rating for dedicated DC accessories: IPXXB. 

NOTE IP ratings for the enclosure are indicated in 12.3.1. 

Compliance is checked by inspection and measurement in accordance with IEC 60529. 

8.3 Fault protection 

Subclause 8.3 of IEC 61851-1:2017 is replaced by the following: 

8.3 Protective measures 

8.3.1 General 

Electrical separation between the primary and the secondary circuit according to IEC 61140 
shall be provided. The following requirements shall be met: 

• basic protection is provided by basic insulation, rated for the highest voltage present in the 
equipment, between hazardous-live-parts, other circuits and exposed conductive parts of 
the separated circuit; 

and, 

• fault protection is provided: 
– by simple separation of the separated circuit from other circuits and earth; 

and 
– by a protective equipotential bonding interconnecting exposed conductive parts of the 

separated circuit where more than one item of equipment is connected to the separated 
circuit. This protective equipotential bonding system shall not be earthed. 

Intentional connection of exposed-conductive-parts to a protective earthing conductor or to an 
earthing conductor is not permitted. 

DC EV supply equipment shall be fitted with a single cable and single vehicle connector. 

Compliance is checked by inspection. 

8.3.2 Description and test of elements for electric separation (type test) 

Protection by separation is achieved by the use of an isolating transformer in compliance with 
IEC 6155824. 

Compliance is checked by inspection and the dielectric tests indicated in 12.7.1. 
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8.4 Protective conductor 

Replacement: 

The protective earthing conductor and the protective conductor if present shall be of sufficient 
rating in accordance with requirements of IEC 61439-7:2018. 

NOTE In the following countries, the size and rating of the protective earthing conductor are determined by national 
codes and regulations: CA, US, JP.  

Exposed conductive parts of the DC EV supply equipment shall be earthed. 

Compliance is checked by inspection. 

8.5 Residual current protective devices 

Subclause 8.5 of IEC 61851-1:2017 is not applicable.  

8.6 Safety requirements for signalling circuits between the EV supply equipment and 
the EV 

Replacement: 

Any circuit used for signalling or control, for connection with the EV (e.g., control pilot circuit), 
shall be protected from all other circuits by at least basic insulation rated for the highest voltage 
present and the use of an isolating transformer. 

The voltage of the control circuit and signalling circuits shall not exceed 30 V DC. 

Compliance is checked by inspection and measurement. 

9 Conductive electrical interface requirements 

Clause 9 of IEC 61851-1:2017 is applicable, except as follows. 

9.1 General 

Replacement: 

The conductive interface requirements between the supply network and cable and plug 
connected DC EV supply equipment are specified in 9.2 and 9.3 of IEC 61851-1:2017. 

The physical conductive electrical interface requirements between the EV and the DC EV supply 
equipment are described in IEC 62196-61. 

9.4 Functional description of the universal interface 

Subclause 9.4 of IEC 61851-1:2017 is not applicable. 

9.5 Functional description of the DC interface 

Subclause 9.5 of IEC 61851-1:2017 is applicable except as follows. 

Replace third paragraph by: 

___________ 
1  Under preparation. Stage at time of publication: IEC CDV 62196-6:2020.  
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Ratings and requirements for the use of DC interface shall be in accordance with the 
requirements specified in IEC 62196-6. 

9.6 Functional description of the combined interface 

Subclause 9.6 of IEC 61851-1:2017 is not applicable. 

9.7 Wiring of the neutral conductor  

Subclause 9.7 of IEC 61851-1:2017 is not applicable.  

10 Requirements for adaptors 

Replacement: 

Vehicle adaptors shall not be used to connect a vehicle connector to a vehicle inlet. 

11 Cable assembly requirements 

Clause 11 of IEC 61851-1:2017 is applicable, except as follows. 

11.1 General 

Replacement: 

The cable assembly including vehicle connector shall be permanently attached to the DC EV 
supply equipment.  

The cable assembly shall be provided with a cable that is suitable for the application according 
to IEC 62893-4-1:2020. 

NOTE In the following countries, specific cable types for cable assemblies are required by national regulations: US 
(type cable EV, EVJ families), JP (VCT, etc.). 

Compliance is checked in accordance with 11.2, 11.3, 11.4 and 11.5.  

11.2 Electrical rating 

Replacement: 

The voltage and current ratings of the DC output cable assembly shall be equal or greater than 
the rating of the EV supply equipment. 

Compliance is checked by inspection. 

11.3 Dielectric withstand characteristics 

Replacement: 

Dielectric withstand characteristics of the cable assembly shall be as indicated for the DC EV 
supply equipment in 12.7. 

11.4 Construction requirements 

Replacement: 
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A cable assembly shall only be fitted with a vehicle connector in accordance with IEC 62196-6. 

The DC output cable assembly shall not be fitted with an earth-connected metal shielding. 

The cable insulation shall be wear-resistant and shall maintain flexibility over the full 
temperature range required by the classification of the EV supply equipment. 

Compliance is checked by inspection. 

11.7 Cable management and storage means for cables assemblies 

Subclause 11.7 of IEC 61851-1:2017 is applicable except as follows: 

Replacement of paragraph 1 and 2 with the following: 

Permanently connected DC EV supply equipment shall provide a storage means for the vehicle 
connector when not in use. The lowest point of the vehicle connector when stored shall be 
located at a height between 0,5 m and 1,5 m above ground level.  

Compliance is checked by inspection. 

Additional subclause: 

11.101 Surface temperature of the cable assembly 

The surface temperature of the cable assembly shall comply with the following requirements at 
the maximum rated current and at an ambient temperature of 40 °C: 

• parts designed to be grasped in normal use shall not exceed the following temperatures:  
– for non-metal parts: 60 °C; 
– for metal parts: 50 °C; 

• parts which may be touched but are not intended to be grasped shall not exceed the 
following temperatures:  
– for non-metal parts: 85 °C; 
– for metal parts: 60 °C. 

The temperature of the graspable part of the cable shall be prevented from exceeding 60 °C by 
means such as a grip or handle. If there are any additional regulations which need to be satisfied 
regarding the instalment of the grip or the handle for each country, these shall also be met. 

Compliance is tested by measurement at rated DC output current when the temperature change 
rate is less than 2 °C per hour. 

12 EV supply equipment constructional requirements and tests 

Clause 12 of IEC 61851-1:2017 is applicable except as follows. 

12.1 General 

Modification: 

Subclause 12.1 is applicable except the first paragraph is deleted. 

Addition: 
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The DC EV supply equipment shall be constructed as a single item with an enclosure that 
cannot be opened by hand or by using a general-purpose tool, for example a screwdriver used 
as such, without making the enclosure permanently useless. 

Compliance is checked by inspection. 

12.2 Characteristics of mechanical switching devices 

Subclause 12.2 of IEC 61851-1:2017 is applicable, except as follows. 

12.2.5 Relays 

Replacement: 

Relays used to switch the main current path shall comply with IEC 61810-1 and have the 
following minimum characteristics: 

– electrical durability 30 000 cycles; 
– mechanical durability 200 000 cycles; 
– category in contacts CC 2; 
– maximum operational voltage higher than 2 times the maximum rated voltage; 
– maximum operational current higher than 1,5 times the rated maximum current. 

12.2.6 Inrush current 

Subclause 12.2.6 of IEC 61851-1:2017 is not applicable. 

12.2.7 Residual direct current monitoring device (RDC MD) 

Subclause 12.2.7 of IEC 61851-1:2017 is not applicable. 

12.4 IP degrees 

12.4.1 Degrees of protection against solid foreign objects and water for the enclosures 

Replacement: 

Enclosures of the DC EV supply equipment shall have an IP degree according to IEC 60529 as 
follows: 

• stationary indoor use only: at least IP41; 

• stationary outdoor use: at least IP44; 

• non-stationary (i.e. portable and mobile): at least IP55. 

Compliance is checked by test in accordance with IEC 60529. 

The minimum IP degree for socket-outlets and for vehicle connectors shall be in accordance 
with their appropriate standards. 

IPX4 may be obtained by the combination of the socket-outlet or connector and the lid or cap, 
EV supply equipment enclosure or EV enclosure. 

12.4.2 Degrees of protection against solid foreign objects and water for basic, universal 
and combined and DC interfaces 

Addition: 
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Test conditions for stationary DC EV supply equipment can be defined in accordance with 
installation conditions.  

12.5 Insulation resistance 

Replacement: 

The insulation resistance that is measured with 500 V DC applied between all inputs/outputs 
connected together (power source included) and the accessible parts, shall be greater 
than 1 MΩ. 

The measurement of insulation resistance shall be carried out after applying the test voltage 
for 1 minute and immediately after the damp heat steady state test of IEC 60068-2-78, test Ca 
at 40 °C ± 2 °C and 93 % relative humidity for four days.  

12.6 Touch current 

Replacement: 

12.6.1 Touch current limit 

The touch current is measured in accordance with 5.2.3.7 of IEC 62477-1:2012 and shall not 
exceed 3,5 mA. It is measured between any AC supply network poles and the accessible metal 
parts connected with each other and with a metal foil covering insulated external parts. 

12.6.2 Compliance of the touch current 

Compliance is checked in accordance with 5.2.3.7 of IEC 62477-1:2012 as follows: 

– Touch current shall be measured within 1 h after the damp heat continuous test of 
IEC 60068-2-78, test Ca, at 40 °C ± 2 °C and 93 % relative humidity for four days, with the 
EV supply equipment connected to the AC supply network in accordance with Clause 6 of 
IEC 60990:2016. 

– The supply voltage shall be 1,1 times the nominal rated voltage for this measurement. 

– The test shall be made when the DC EV supply equipment is functioning with a resistive 
load at rated DC output power. 

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

– For the touch current for stored energy in the enclosure or in the housing of the DC EV 
supply equipment, including cable assembly, the following values are proposed according 
to Figure 22 of IEC 60479-2:2019: 

– 0,5 mJ corresponding to the threshold of pain; and 
– 5 μJ corresponding to the threshold of perception. 

12.6.3 Measuring network of touch current 

The measuring network is defined in Figure 1. 
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Key 
A terminal connected to the conductor to be tested on the device under test 

B terminal to be connected to the Earth 

Rs 1,500 Ω 

Cs 0,22 µF 

Rb 500 Ω 

R1 10,000 Ω 

C1 0,022 µF 

U1 measurement point without high frequency compensation 

U2 measurement point including high frequency compensation 

Figure 1 – Measuring network for touch current evaluation  
weighted for perception or reaction 

The value of the touch current (It) shall be measured using the circuit as shown in Figure 1 with 
the measurement of the output voltage U2 and shall be calculated by the formula: 

It = U2 /500 

12.7 Dielectric withstand voltage 

Subclause 12.7 of IEC 61851-1:2017 is replaced with the following. 

12.7.1 AC withstand voltage 

12.7.1.1 Dielectric withstand between primary and secondary circuits 

For isolating transformers not using an earthed shield:  

• application of the dielectric withstand voltage of 2 Un + 2 400 V (RMS), at power frequency 
of 50 Hz or 60 Hz, applied simultaneously for 1 minute between: 
– all conductors of the power supply input, including the earth connection and the exposed 

conductive parts of the circuit, if present,  

and 

– all conductors of the output connector. 

For isolating transformers with earthed protective shield: 

• application of the dielectric withstand voltage of Un + 1 200 V (RMS), at power frequency of 
50 Hz or 60 Hz, applied simultaneously for 1 minute between: 
– all conductors of the power supply input, including the earth connection and the exposed 

conductive parts of the circuit;  
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and  

– all conductors of the output connection; 

• application of the dielectric withstand voltage of Un + 1 200 V (RMS), at power frequency of 
50 Hz or 60 Hz, applied simultaneously for 1 minute between all conductors of the power 
supply input and the earth connection. 

• verification of the earthed shield by inspection and verification of design. 

12.7.1.2 AC withstand voltage between other circuits 

The dielectric withstand voltage (Un + 1 200 V) (RMS) at power frequency (50 Hz or 60 Hz) 
shall be applied, for 1 minute as follows: 

a) between all input and output circuits connected together in relation to the exposed 
conductive parts (in common mode). 

b) between each electrically independent circuit and all other exposed conductive parts or 
circuits (in differential mode). 

NOTE 1 Un is the nominal voltage between the line to neutral of the AC supply network connection to the primary 
circuit of the DC EV supply equipment. 

For the DC EV supply equipment, if the insulation between the supply network and the extra-
low voltage circuit is double or reinforced insulation, 2 × (Un + 1 200 V) (RMS) shall be applied 
to the insulation. 

Alternatively, the test can be carried out using a DC voltage equal to the AC peak values. 

NOTE 2 For test voltage tolerances and the selection of test equipment, see IEC 61180-1. 

12.7.2 Impulse dielectric withstand (1,2 μs/50 μs) 

The dielectric withstand of the power circuits at impulse shall be checked according to 
IEC 60664. 

The impulse voltage shall be applied to live parts and exposed conductive parts. 

The test shall be carried out in accordance with the requirements of IEC 61180:2016. 

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

NOTE 1 For an explanation of the overvoltage categories, see 4.3.3.2.2 of IEC 60664-1:2007. 

Equipment may be used under the conditions of a higher overvoltage category where 
appropriate overvoltage reduction is provided (see IEC 60664-1:2007, 4.3.3.6). 

A lower overvoltage category can apply if appropriate overvoltage reduction as specified in 
IEC 60664-1 is provided. 

NOTE 2 Dielectric withstand and isolation requirements for EVs during energy transfer are covered in ISO/IEC 18246. 

12.7.3 DC withstand voltage 

The DC output circuit of DC EV supply equipment shall withstand an overvoltage between the 
DC+ and DC− of 500 V for 1 min.  

12.9 Damp heat functional test 

Subclause 12.9 of IEC 61851-1:2017 is replaced with the following.  
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Following the conditioning defined below, the DC EV supply equipment is deemed to pass the 
test if it passes the test in accordance with DD.3.7. The precision of the timing does not need 
to be checked. 

Conditioning: 

• for indoor units, 6 cycles of 24 h each to a damp heat cycling test according to 
IEC 60068230 (Test Db) at (40 ± 3) °C and relative humidity of 95 %; 

• for outdoor units, two 12 day periods, with each period consisting of 5 cycles of 24 h each 
to a damp heat cycling test according to IEC 60068-2-30 (Test Db) at (40 ± 3) °C and 
relative humidity of 95 %. 

12.10 Minimum temperature functional test 

Subclause 12.10 of IEC 61851-1:2017 is replaced with the following: 

The DC EV supply equipment shall be pre-conditioned in accordance with IEC 60068-2-1, test 
Ab, at the minimum operating temperature (either −5 °C for indoor, −25 °C for outdoor, or lower 
values declared by the manufacturer ± 3 K) for (16 ± 1) h. 

The DC EV supply equipment is deemed to pass the test while at the minimum operating 
temperature if it passes the test in accordance with DD.3.7. The precision of the timing does 
not need to be checked. 

12.11 Mechanical strength 

Subclause 12.11 of IEC 61851-1:2017 is applicable, with the following modification: 

Replace first paragraph with the following:  

For portable or mobile DC EV supply equipment the minimum degree of protection of the 
external enclosure against mechanical impact shall be IK08 according to IEC 62262. 

NOTE In the following country, national standards or regulations provide the different requirements: JP. 

13 Overload and short-circuit protection 

Clause 13 of IEC 61851-1:2017 is replaced with the following. 

13.1 General 

The DC EV supply equipment shall not have more than one connecting point. 

13.2 Overload protection of the cable assembly 

The DC EV supply equipment shall provide overload protection for all intended cable conductor 
sizes. 

If overload protection is provided by a means other than a circuit breaker, fuse or combination 
thereof, such means shall trip within 1 min if the current exceeds 1,3 times the rated current of 
the cable assembly. 

13.3 Short-circuit protection of the cable assembly 

The DC EV supply equipment shall provide short-circuit current protection for all intended cable 
conductor sizes. 

The short-circuit protection may be provided by a circuit breaker, fuse or combination thereof. 
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NOTE The requirements for EVs are specified in ISO 18246. 

Additional subclause: 

13.101 Protection against uncontrolled reverse power flow from the EV 

The DC EV supply equipment shall be equipped with a protective means against uncontrolled 
reverse power flow from the EV. Uncontrolled power flow does not include instantaneous 
reverse power flow, which may occur with the closing of contactors within the tolerances and 
duration specified in Annex BB. 

Compliance is tested through analysis of the circuit diagram and test of impedance as indicated 
in DD.3.10. 

14 Automatic reclosing of protective devices 

Clause 14 of IEC 61851-1:2017 is applicable. 

15 Emergency switching or disconnect (optional) 

Clause 15 of IEC 61851-1:2017 is applicable. 

16 Marking and instructions 

Clause 16 of IEC 61851-1:2017 is applicable, except as follows. 

Replacement: 

16.1 Installation manual of EV supply equipment 

The interface characteristics specified in Clause 5 of IEC 61439-7:2018, where applicable, shall 
be declared in the manual by the DC EV supply equipment manufacturer. Wiring instructions 
shall be provided. 

If protective devices are included in the DC EV supply equipment, the manual shall indicate the 
characteristics of those protection devices, explicitly describing the type and rating. The 
information may be provided in a detailed electric diagram. 

If protective devices are not included in the DC EV supply equipment, the manual shall indicate 
all information necessary for the installation of external protection, explicitly describing the type 
and rating of the devices to be used. 

It is recommended that the above information be available to future customers. 

The installation manual shall indicate if the optional function for ventilation is supported. 

The installation manual shall indicate ratings or other information that denotes special (severe 
or unusual) environmental conditions of use, see 5.3 of IEC 61851-1:2017. 

16.2 User manual for EV supply equipment 

Replacement: 

User information shall be provided by the manufacturer on the DC EV supply equipment, or in 
a user's manual. 
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Such information shall state: 

– that adaptors or conversion adapters are not allowed to be used, and 
– that cord extension sets are not allowed to be used. 

The user manual shall include information about national usage restrictions. 

16.3 Marking of EV supply equipment 

Replacement: 

The DC EV supply equipment manufacturer shall provide each piece of DC EV supply 
equipment with one or more labels, marked in a durable manner and located in a place such 
that they are visible and legible during installation and maintenance: 

a) DC EV supply equipment manufacturer's name, initials, trade mark or distinctive marking; 
b) type designation or identification number or any other means of identification, making it 

possible to obtain relevant information from the DC EV supply equipment manufacturer; 
c) the marking "Indoor Use Only", or the equivalent, if intended for indoor use only. 
d) means of identifying the date of manufacture; 
e) type of current; 
f) frequency and number of phases in the case of AC; 
g) rated voltage (input and output, if different); 
h) rated current (input and output, if different) and the ambient temperature used to determine 

the rated current; 
i) degree of protection; 
j) all necessary information relating to the special declared classifications, characteristics and 

diversity factor(s), severe or unusual environmental conditions of use, see 9.5.2. 

If the surface temperature of the cable exceeds 60 °C, a warning label may be attached on the 
cable as shown in Figure 2.   

 

Figure 2 – Example of warning label 

NOTE 1 In the following countries, the special environmental conditions are required to be marked: US, CA. 

NOTE 2 In some countries, the warning label is mandatory: JP, CA. 

Compliance is checked by inspection and in accordance with 16.5. 

16.4 Marking of charging cable assemblies case B 

Subclause 16.4 of IEC 61851-1:2017 is not applicable. 
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Annex AA 
(normative)  

 
Interface between DC EV supply equipment and EV 

AA.1 General 

This annex provides the technical description and requirements of the DC EV supply equipment 
interface circuit with the EV. The control circuit of the DC EV supply equipment uses dedicated 
digital data wires to communicate with the EV. The specific requirements for digital 
communication and details of the communication actions and parameters of the DC EV supply 
equipment are defined in Annex FF. 

AA.2 DC output current control 

The current drawn by the EV is controlled by the power electronics of the EV supply equipment 
as requested by the EV by digital communication. 

The actual current drawn by the EV may not be equal to the value indicated by digital 
communication. 

AA.3 Control pilot circuit 

Energy transfer conditions and voltage levels of the pilot wire for different states of operation 
of the interface are indicated in Table AA.1. 

Table AA.1 – Voltage of control pilot circuit 

Voltage of control 
pilot wire (V) a 

state Condition of DC EV 
supply equipment 

Condition of EV Comments 

0 V < V < = 2 V Wait  No energy transfer No energy transfer 
permitted 

DC output current 
stops and DC EV 
supply equipment 
waits for new a state 
change. 

This state may be due 
to an open control 
pilot circuit or an 
unconnected EV 
connector 

2 V < V <= 7,5 V Error  Abnormal a  Energy transfer stops 
with error shutdown 
and gives error 
information 

7,5 V < V < = 13 V Permission to supply 
energy to the EV 

Energy transfer 
possible 

Allow energy transfer System continues 
energy transfer 

V > 13 V Error Abnormal  Starts emergency 
shutdown 

a  Transitory states of less than 10 ms are not considered. 

 

Compliance is checked in accordance with Annex DD. 
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AA.4 12 V DC supply 

A 12 V DC supply is provided to the EV to power the control pilot circuit. The 12 V DC supply 
shall remain within the following tolerances during energy transfer to the EV: 

– output voltage = 12 V DC ± 1,2 V; 
– output current 0 mA up to 2 000 mA; 
– self-protection against overcurrent; 
– current cut-off limit < 3 000 mA. 

Compliance is checked in accordance with DD.3.2. 

AA.5 Vehicle connector latching and monitoring 

The vehicle connector shall be provided with a latching device to prevent unintentional 
disconnection from the vehicle inlet during energy transfer. 

Compliance is checked by inspection. 

The DC EV supply equipment shall not supply energy if the latch is not engaged. 

Compliance is verified in accordance with DD.3.6.  

AA.6 Diagram of the vehicle interface circuit 

The interface circuit between DC EV supply equipment and an EV is represented in Figure AA.1. 
Parameter values are given in Table AA.2. Further details on the data interface are given in 
Annex EE and Annex FF. 
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Key 

DC EV SC   DC EV supply equipment 

PRI   Primary supply circuit 

SEC  secondary circuit  

EV   the electric vehicle 

I.T.  Isolating transformer 

BI   basic insulation 

AC1, AC2   supply network 

P-ESC  primary circuit of power supply  

0-120V   power supply circuit for output power 

SE-CCF  supply equipment charging control 
function 

 

EV – CCF EV charging control function 

RP pilot wire control resistor 200 Ω +/- 1 %, 2W 

CPW   control pilot wire 

Latch _  vehicle connector latch and monitor 

0V – –  Common 0V line of the supply equipment 
control function and reference for the digital 
data 

CAsy    Cable assembly  

DC+ DC –  DC power output  

CAN – HI,  CAN LO communications interface 

12 V 12 V DC supply to vehicle 

EV-L    EV electric power circuit 

 

NOTE This circuit shows insulation barriers of a DUT using an isolating transformer without earthed shield and with 
no accessible conductive elements. The interface to the vehicle is indicated. Insulation barriers of the vehicle and 
protection devices in the vehicle are not shown  

Figure AA.1 – Interface circuit for energy transfer control showing isolation barriers 

Table AA.2 – Parameter values for interface circuit 

Parameter Nominal value Tolerance Units 

12 V DC supply 12 ±1,2 V 

Rp control pilot circuit sensing resistor 200a  ±5 % Ω 

a  At least 2 W 
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Annex BB 
(normative) 

 
Level, timing and tolerance of DC output current and DC output voltage 

BB.1 General 

The DC EV supply equipment supplies DC output current to the EV in response to the data 
received from the EV provided the energy transfer requirements of Clause 6 are met. The EV 
acts as the master and the DC EV supply equipment, as the slave.  

NOTE 1 The EV limits the requested DC output current parameter to a lower level in order to reduce the DC output 
voltage to the DC output voltage target parameter set by the vehicle. As an option it is possible to indicate to the DC 
EV supply equipment that the DC EV supply equipment automatically limit the DC output voltage below the DC output 
voltage target parameter by reducing the DC output current. 

NOTE 2 EVs are equipped with propulsion batteries with various technologies and voltages. The current and voltage 
supplied by the DC EV supply equipment are managed by the EV in order to ensure the proper energy transfer to fit 
with different types of on-board energy storage systems. This is done by the EV which manages the energy transfer 
process. 

Under normal energy transfer conditions, the DC EV supply equipment shall supply a DC output 
current that is equal to the requested DC output current parameter from the EV if the DC output 
voltage measured by the DC EV supply equipment is less than the DC output voltage limit 
parameter and the DC output voltage target parameter indicated by the EV. 

BB.2 DC output current regulation 

The variation of the DC output current of the DC EV supply equipment from the required value 
(DC output current target) sent by the EV in steady state operation shall be less than or equal 
to that indicated in Table BB.1 and in Figure BB.2, unless: 

a) the requested DC output current parameter exceeds the rated DC output current of the DC 
EV supply equipment; 

b) the requested DC output current parameter exceeds the available DC output current 
parameter indicated by the DC EV supply equipment. 

The DC EV supply equipment shall limit the DC output current to the lowest of these two values.  

NOTE An error shutdown can occur on request from the EV if the difference between the requested DC output 
current parameter and the DC output current exceeds a value predetermined by the vehicle. 

Compliance is checked by the test indicated in DD.3.6. 

BB.3 DC output voltage regulation 

For constant current charging (option for automatic voltage control not set – see below), the DC 
EV supply equipment does not regulate the DC output voltage but goes into shutdown if the DC 
output voltage limit parameter is exceeded (see DD.3.7 and DD.3.8). The DC output voltage is 
defined by the load.  

As an option, if the flag for automatic voltage control is set, the DC output voltage is regulated 
as follows: 

• If the DC output voltage is higher than the DC output voltage target for the requested DC 
output current, the charger shall adjust (reduce) the DC output current in order to maintain 
the DC output voltage to within +2 V and −5 V of the DC output voltage target over the range 
from 20 V to the rated DC output voltage.  
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• The DC output voltage of the DC EV supply equipment shall not be greater than the rated 
DC output voltage of the DC EV supply equipment. Shutdown conditions are indicated in 
DD.3.8. 

Compliance is checked by measurement in accordance with DD.3.6. 

BB.4 Current control delay of DC output current 

The DC EV supply equipment shall control the DC output current within 1 s after a receiving 
change in the requested DC output current parameter, with a current control accuracy as 
specified in Table BB.1, and with a minimum changing rate (dI/dt) of 20 A/s. 

If the change in the requested DC output current parameter is lower than or equal to 20 A the 
DC output current of the DC EV supply equipment shall be within the tolerance limits given in 
Table BB.1 within 1 s. 

If the requested DC output current parameter change is greater than 20 A the DC output current 
of the DC EV supply equipment shall be within the tolerance limits given in Table BB.1 within a 
delay time, Td, as defined in Formula (1), and as shown in Figure BB.1. 

 N 0
d

min

I I
T

( dI / dt )
−

≤ for N 0 20 AI I− ≥  
 

(1) 

where: 
Td is the control delay of the DC output current; 

IN is the value for the target current; 

I0 is the value for the base current, i.e. DC output current at the time of the new 
request; 

(dI/dt)min is the minimum current change rate. 

N 0I I−  
gives the absolute value of the difference between IN and I0. 

 
Key  
Vertical axis  I-out = DC output current 
In requested current 

I-tol DC output current tolerance as defined in Table BB1 
Iout-inst instantaneous DC output current 
dI/dt instantaneous current change rate 
Td controlled time delay for current rise 

Figure BB.1 – Step response for constant value control 
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Compliance is checked by the test procedure in DD.3.6. 

BB.5 Response to EV command for a change of requested current parameter 

The DC EV supply equipment shall be able to reduce current at a rate of 100 A/s or more in 
normal operation.  

For emergency shutdown and in order to fulfil the general requirements in 10.3, much higher 
descending rates are necessary. The values are indicated in Table BB.1. 

Table BB.1 – Requirements for the output response  
performance of DC EV supply equipment 

 Parameter from EV Output response 

 Ireq = 0 Iout = 0  

DC output current 0 < Ireq ≤ 50 A Iout = Ireq ± 0,5 A or ± 5 %  

(whichever is the greater) 

 50 < Ireq ≤ 100 Iout = Ireq ± 5 % 

Normal DC output current ramp-up  ∆Ireq1 /∆t + 20 A/s 

Normal DC output current ramp-down  ∆Ireq1 /∆t − 100 A/s 

Current ramp-down for normal shutdown ∆Ireq1 /∆t −100 A/s 

Error current ramp-down ∆Ireq1 /∆t −200 A/s 

Response time after reception of message  < 1 s 

NOTE Shutdown timing is indicated in 6.3.10. 

 

Figure BB.2 shows an example of DC output current from the DUT (see Figure CC.1) with 
optional automatic voltage control as described in Clause BB.3, using a simple battery model, 
without automatic internal voltage adjustment, as the load. A complete energy transfer, under 
the control of an EV simulator is shown. The DC output voltage is initially lower than the DC 
output voltage target parameter; the DC output current follows the requested current parameter 
value within the tolerances indicated in the Table BB.1. 

When the DC output voltage reaches the DC output voltage target parameter, the DUT limits 
the DC output voltage by reducing the DC output current. The requested DC output current 
parameter is then reduced by the EV simulator.  

NOTE 1 Under these conditions with a real battery, the DC output voltage limit parameter would rise to the charging 
voltage imposed by the battery and the EV would once again reduce the requested DC output current parameter.   

The DC EV supply equipment shall limit the DC output voltage to the DC output voltage limit 
parameter until the EV reduces the requested DC output current parameter. 

These events might occur repeatedly until either the current reaches zero or the EV simulator 
starts a shutdown procedure.  

NOTE 2 The charging algorithm is under the control of the EV and will depend on the battery technology. 

NOTE 3 The values measured at the output of the DC EV supply equipment depend on the battery model used for 
the test. Close representation of battery response can only be achieved by active voltage control of the battery model. 
Only the simple battery model is used for these tests. Tests on real batteries might give quite different voltage 
measurements. 
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Key 

Vertical axis I  = DC output current 

Vertical axis U  = voltage at the terminals of a battery model using constant internal voltage 

Horizontal axis  = time 

A requested DC output current parameter transmitted by the EV simulator: each black dot corresponds to 
digital communication data received by the DC EV supply equipment from the EV requesting a change in 
DC output current 

B example of permanent error between the requested DC output current from the EV and the DC output 
current 

C rate of change of current in output (20 A/s) 

D,E tolerance of the DC output current with respect to the requested DC output current parameter 

F indication of the expected DC output current in response to the requested DC output current parameter 

G actual DC output current 

H DC output current during shutdown 

I start of shutdown 

L voltage limiting phase when the requested DC output current parameter would normally cause a DC output 
voltage above DC output voltage target parameter 

J,M battery open terminal voltage (EV switch open) 

K,N DC output voltage from DUT (EV switch open) 

Td delay between reception of the requested DC output current parameter and a change in the DC output 
current. 

Td max maximum allowable delay 

Figure BB.2 – Example of DC output current flow controlled by the DC EV supply 
equipment and the corresponding terminal voltage using a simple battery model 

In the event that the DC output voltage exceeds the DC output voltage target parameter, the 
DC EV supply equipment adjusts the DC output current below the rated DC output current, the 
available DC output current and the requested DC output current parameter, and thereby limits 
the DC output voltage to the DC output voltage target parameter without provoking a shutdown 
procedure.  
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Figure BB.3 shows an example of current limiting followed by a voltage limit (shown for a 
resistive load). The DC output voltage is initially lower than the DC output voltage limit 
parameter, the DC output current is approximately equal to the requested DC output current 
parameter. If the requested DC output current parameter is increased and the DC output voltage 
becomes greater than the DC output voltage target parameter, the DC EV supply equipment 
will decrease (adjust) the DC output current until it is below the DC output voltage target 
parameter. The voltage variations during this adjustment shall remain between +2 V and −5 V 
of the DC output voltage target parameter. 

 

Key 

a current limiting mode: the DC output current is controlled by the DUT   

b voltage limiting mode: the DUT reduces the DC output current to limit the DC output voltage 

c DC output voltage  

d requested DC output current parameter 

e  DC output current  

f DC output voltage target parameter 

Figure BB.3 – Example of current limiting followed by voltage limiting for resistive load 

Compliance is checked in accordance with DD.3.6. 

BB.6 Periodic and random deviation (current ripple) 

The current ripple of the DC EV supply equipment during current regulation shall not exceed 
the limit as defined in Table BB.2. Measurement shall be made at the rated DC output power 
and the rated DC output current, or for the worst case, where the DC output voltage and DC 
output current correspond to the maximum current ripple. The current ripple is not included in 
the tolerance defined in Table BB.2. 
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Table BB.2 – Current ripple limit of DC EV supply equipment 

Peak to peak current limit a 
Frequency range 

0 < DC output current ≤ 10 A 10 A < DC output current ≤ 100 A 

0,5  1,5  0 Hz to 10 Hz 

1,0  6  10 Hz to 5 kHz 

1,5  9  5 kHz to 150 kHz 

a Difference between positive peak top and negative peak top at full scale output. 

 

Compliance is checked by the test indicated in DD.3.6. 

BB.7 Load dump 

Voltage at DC+ and DC− shall not exceed 150 V when the EV is unintentionally disconnected 
while the DC output current is equal to the rated DC output current and the DC output voltage 
is equal to the rated DC output voltage. 

The maximum slew rate of DC output voltage in case of load dump shall not exceed 250 V/µs. 

Compliance is checked by the test indicated in DD.3.10. 
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Annex CC 
(normative) 

 
Description of test equipment, test reporting and test environment 

CC.1 General 

This annex gives examples of test circuits proposed as a basis for the tests indicated in 
Annex DD. Components and values indicated in Annex DD refer to the references in 
Figure CC.1 and Figure CC.2. In this text DUT refers the DC EV supply equipment under test. 

CC.2 Description of typical test equipment 

CC.2.1 Example of test circuit 

Figure CC.1 shows an example of a possible test circuit, and Figure CC.2 shows an example 
of a test load in this test circuit. Not all measurement devices are shown in Figure CC.1 and 
Figure CC.2.  

 
Key  
S0 switch that simulates the internal current interrupter of the EV 
S1, R1 and S2, R2  simulation of leakage between DC output and 0 V of the 12 V DC supply  
S3, R3 output short-circuit simulation 
S4, R4 12 V DC supply test resistance 
S5, R5; S6, and S7 simulation of pilot wire fault 
C1, Tp capacitor and test points for output capacitance test (see DD.3.10) 
LD latch disable mechanism  
EV sim simulator circuit that controls the control pilot wire voltage and the CAN data  
 Simulation may be done automatically or manually.  
test load See example in Figure CC.2 
CAN int CAN interface  
DUT DC EV supply equipment under test, (see Figure AA.1) 

Figure CC.1 – Example of test circuit for DUT using  
a computer and external EV simulation circuit 
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The switch S0 shall be designed to withstand the DC output current opening under load at the 
rated DC output current of the DUT. 

CC.2.2 Example of test load 

An artificial load, such as a resistive load, an electronic load and a voltage source (e.g. battery), 
or an actual EV may be used. An electronic load operating under constant resistance mode is 
not considered as a resistive load. The artificial load requires an additional EV control simulator 
to establish the analogue interface and/or digital communication with the DUT. 

Unless otherwise specified, a resistive load or an electronic load shall be used for the 
compliance tests indicated in Annex DD. An example of the test load, represented by a 
simplified equivalent circuit diagram, is shown in Figure CC.2. 

 

Key 
La  stray inductance < 100 μH 

Ra  nominal battery impedance (10 mΩ for 100 A battery) 

Rb  electronic voltage supply impedance (typically 10 mΩ) 

Rc  variable resistance – rated for at least the rated DC output current 

Ua  input to battery model from DUT 

Ub  electronic voltage supply for battery simulation (self-protecting), programmable or manually 
adjustable (shown as a non reversible supply) 

Ca  capacitor for the simulation of battery high-current capacity (5 700 μF) 

Sa, Sb, Sc switching devices for test 

F  fuse designed to protect all components of battery simulator 

Rca capacitor discharge resistance (the value does not influence the tests) 

Figure CC.2 – Example of test load 

CC.3 Functions provided by the EV simulation and measurement system 

CC.3.1 General 

The test circuit shall be capable of carrying out the tests described in this annex.  

CC.3.2 Measurements on the auxiliary + 12 V DC supply output and the control pilot 
wire 

The test installation shall provide: 

– static and dynamic voltage and current measurements on the power output; 
– static voltage and current measurements on the 12 V DC supply output; 
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– dynamic voltage measurement on the control pilot wire; 
– data logger to record and verify the compliance of the digital communication (not specified 

in this document). 

The following precision is required: 

– steady state current tolerance 0,1 % and better than 0,1 A resolution; 
– dynamic current tolerance better than 0,5 %, better than 0,5 A resolution, and not more 

than 100 μs between samples for the measurement of fast current changes; 
– steady state voltage tolerance 0,1 % and better than 0,1 V resolution; 
– dynamic voltage tolerance better than 0,5 %, better than 0,5 V resolution for the power 

output and better than 0,1 V LSB definition for the signal lines, and not more than 100 μs 
between samples for the measurement of fast voltage changes. 

CC.3.3 Load and leakage resistance modifications 

Figure CC.1 shows the following resistors and switches. Similar functions could be supplied by 
other means: 

S0 – closed by EV simulation to start EV energy transfer; 

S1-3 and R1-3 simulate fault conditions on the DC output or cable assembly; 

S5 -6 and R5 – 7 simulate faults on the control pilot wire; 

S4 and R4 test the available current from the 12 V DC supply of the DC EV supply equipment. 

All resistances shown may be variable and the values are chosen as a function of the test 
requirements. 

CC.3.4 Digital communication data by CAN 

The test equipment shall be able to transmit and receive all CAN data frames as defined in 
Annex FF.  

CC.3.5 Measured information 

The values of all parameters and all voltage and current measurements shall be displayed or 
recorded. 

CC.4 Test environment conditions 

CC.4.1 Environmental conditions 

Unless otherwise specified, all tests shall be carried out under the following test conditions: 

– temperature: (25 ± 10) °C; 
– atmospheric pressure: 86 kPa to 106 kPa (86 kPa); 
– relative humidity 30 % to 90 %; (except condensation). 

CC.4.2 Test power requirements 

If the tested device is to be supplied by power from the utility grid, it shall be connected to a 
supply network in accordance with IEC 60038. 
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