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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -

Part 3-2: DC EV supply equipment where protection relies
on double or reinforced insulation — Particular requirements
for portable and mobile equipment

FOREWORD

THe International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp

rising

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote interndtional

cd-operation on all questions concerning standardization in the electrical and electronic fields. To this en|
infaddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Re
Pyblicly Available Specifications (PAS) and Guides (hereafter referred to as “EC Publication(s)”).
preparation is entrusted to technical committees; any IEC National Committee interésted in the subject dea
may participate in this preparatory work. International, governmental and non-governmental organizations li
with the IEC also participate in this preparation. IEC collaborates closely with the International Organizati
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

THe formal decisions or agreements of IEC on technical matters expres§,/as nearly as possible, an interng
cdnsensus of opinion on the relevant subjects since each technical committee has representation frdg
inferested IEC National Committees.

IEIC Publications have the form of recommendations for international use and are accepted by IEC N4
Committees in that sense. While all reasonable efforts are~made to ensure that the technical content g
Pyblications is accurate, IEC cannot be held responsible{for the way in which they are used or fo
misinterpretation by any end user.

In] order to promote international uniformity, IEC National Committees undertake to apply IEC Public
trgnsparently to the maximum extent possible in theirhational and regional publications. Any divergence be
anly IEC Publication and the corresponding national'or regional publication shall be clearly indicated in the

IE[C itself does not provide any attestation ofconformity. Independent certification bodies provide conf
agsessment services and, in some areas,\access to IEC marks of conformity. IEC is not responsible fq
sgrvices carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.
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members of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
expenses arising out of.the publication, use of, or reliance upon, this IEC Publication or any othe
Pyblications.

N¢ liability shall attach to IEC ornits directors, employees, servants or agents including individual experjs and

Attention is drawn te_the Normative references cited in this publication. Use of the referenced publicati
indispensable for_the correct application of this publication.

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

ge or
) and
r IEC

bns is

atent

ergy

hical

Specification.

The text of this Technical Specification is based on the following documents:

Draft Report on voting

69/846/DTS 69/883/RVDTS

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

The language used for the development of this Technical Specification is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

This part is to be used in conjunction with IEC 60335-2-29:2016 and IEC 60335-1:2020.

The clauses of the particular requirements in this document supplement or modify the
corresponding clauses of |IEC 60335-2-29:2016 and IEC 60335-1:2020. Where the text
indicates an "addition" to or a "replacement" of the relevant requirement, test specification or
expl i -29: -1: the
releant text of IEC 60335-2-29:2016 and IEC 60335-1:2020, which then becomes partiof this
document. Where no change is necessary, the words "The xxx of portable and mobile DRI EV
supply equipment shall be in accordance with the relevant requirements (for class I'appliahces
or hgating appliances) of IEC 60335-2-29:2016" are used, where "xxx" represents the relgvant
title of the clause referred to. See also Annex DD. Additional annexes are lettéred AA, BB, CC
and DD.

In th|s document, the following print types are used:

—

bquirements: in roman type;
— test specifications: in italic type;
— nptes: in small roman type.

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

The pommittee has decided that the contents of‘this document will remain unchanged unt|l the
stability date indicated on the IEC website Jdnder webstore.iec.ch in the data related to the
speciffic document. At this date, the document will be
e reconfirmed,

e Withdrawn,

-

bplaced by a revised edition; or

e amended.
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INTRODUCTION

document is published in separate parts according to the following structure:

IEC TS 61851-3-1, Electric vehicle conductive charging system — Part 3-1: DC EV supply
equipment where protection relies on double or reinforced insulation — General rules and

requ

irements for stationary equipment

IEC TS 61851-3-2, Electric vehicle conductive charging system — Part 3-2: DC EV supply
equipment where protection relies on double or reinforced insulation — Particular requirements

for p

IEC
equi
requ

IEC
equi
com

IEC
equi
com

IEC
equij
com

rtapie anda moplie equipment

rements for CANopen communication

bment where protection relies on double or reinforced insulation — Pre-de
nunication parameters and general application objects

bment where protection relies on double or reinforced, insulation — Voltage converte
munication

bment where protection relies on double or “reinforced insulation — Battery sy
munication

S 61851-3-4, Electric vehicle conductive charging system — Part 3-4: DCHEV sdpply
bment where protection relies on double or reinforced insulation — General definitiong and

S 61851-3-5, Electric vehicle conductive charging system — Part}3<5: DC EV sdpply

fined

S 61851-3-6, Electric vehicle conductive charging system’ — Part 3-6: DC EV supply

unit

'S 61851-3-7, Electric vehicle conductive charging system — Part 3-7: DC EV sypply

stem
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1

ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -
Part 3-2: DC EV supply equipment where protection relies

on double or reinforced insulation — Particular requirements
for portable and mobile equipment

anpn

This|part of IEC 61851, which is a Technical Specification, applies to the portable and/m
DRI |EV supply equipment where the protection against electric shocks relies .onidoub
reinfprced insulation, and with double or reinforced insulation between all AC and DC in

and

butputs with a rated input voltage being not more than 250 V AC and output voltage

morg than 120 V DC.

NOTH 1 In the following countries, the acceptable nominal supply voltage is up to 600V AC: CA, US.

NOTH 2 These specified rated input and output voltages supersede all references.

This|[document applies to

V|CUs intended to be a part of portable and mobile DRINEV supply equipment,

portable and mobile DRI EV supply equipment aceording to the IEC 61851-3 series inte
b be installed and/or used at an altitude of up:to‘2 000 m, and

—

ortable and mobile DRI EV supply equipment for the conductive transfer of electric p
etween the supply network and an,.f€lectric road vehicle/RESS according to
FC 61851-3 series intended to be connhected to vehicles where the vehicle power st
rcuit is protected against electric sheck by double or reinforced insulation.

O =0T

NOTH 3 For information regarding protection against electric shock by double or reinforced insulation of the
of the|lvehicle power supply circuit, see 1S@48246:2023, 6.1.1 b) and Table 3.

The pspects covered in this document include

—

e characteristics and-operating conditions of the portable and mobile DRI EV sy
uipment,

the specification for required level of electrical safety for the portable and mobile DR
supply equipment,

requireménts for bidirectional power transfer from DC to DC, and

requirements for command and control basic communication for safety and process mat
iff reguired.

pbile
e or
puts

hded

pwer
the

pply

EV or

pply

| EV

ters,

This document does not apply to

safety aspects related to maintenance, and

electrical devices and components, which are covered by their specific product standa

rds.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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, IEC standard voltages

IEC 60335-1:2020, Household and similar electrical appliances — Safety — Part 1: General

requjrenrents

IEC $0335-2-29:2016, Household and similar electrical appliances — Safety -~ Part P-29:
Particular requirements for battery chargers
IEC $0335-2-29:2016/AMD1:2019

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

IEC TS 61851-3-1:2023, Electric vehicle conductive charging system~ Part 3-1: DC EV sdpply
equipment where protection relies on double or reinforced insulation — General rules| and
requfrements for stationary equipment

IEC TS 62196-4:2022, Plugs, socket-outlets, vehicle, cohnectors and vehicles inlefs -
Conductive charging of electric vehicles — Parf\{ 4: Dimensional compatibility | and
interthangeability requirements for DC pin and contact-tube accessories for class Il or clags Il
applications

CiA 454-12, CANopen application profile for €nergy management systems — Part 12: Gateéway
unit,|available at www.can-cia.org’

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions

For fhe purposes of this,document, the terms and definitions given in IEC TS 61851-3-1:2023
apply.

ISO pnd IEC maintain terminological databases for use in standardization at the following
addresses:

. EC Electropedia: available at http://www.electropedia.org/

. B0, Online browsing platform: available at http://www.iso.org/obp

3.11

protective impedance

impedance connected between live parts and accessible conductive parts of class Il
constructions so that the current, in normal use and under likely fault conditions in the
appliance, is limited to a safe value

[SOURCE: IEC 60335-1:2020, 3.3.6]

T Under preparation.
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3.2 Symbols and abbreviated terms
AC alternating current
DC direct current
EMS energy management system
EMSC energy management system controller
IMD insulation monitoring device
EV electric vehicle
NFC near field communication
VCU voltage converter unit
4 General requirements

PorthIe and mobile DRI EV supply equipment shall be constructed so that,ih normal use,

func
care

Com

Anng
IEC

The
acco|
inclu

(cas¢ C). Each connecting point shall have its own dedicated protection means.

Each
IEC

Mea

Unle

Unle

NOTH
IEC 6

ion safely so as to cause no danger to persons or surroundings, ‘even in the eve
essness that may occur in normal use.

pliance is checked by meeting all of the relevant requirements of this document.

x DD provides references to applicable requirementstand tests to the relevant claus
50335-2-29:2016.

bortable and mobile DRI EV supply equipment'may have one or more "connecting pa
rding to IEC 60364-7-722:2018 that are used for energy supply to electric vehicle.
des socket-outlets (case A or case B)-and/or cord sets attached with vehicle conne

s 61851-3-1:2023, 7.1.1.
sures for fault protection are specified in IEC TS 61851-3-1:2023, 9.3.
s otherwise spegified, the tests are carried out in accordance with Clause 5.

ss otherwise ‘specified, all tests indicated in this document are type tests.

1 Routine tests are carried out for portable and mobile DRI EV supply equipment, accordi
03355172020, Annex A.

Unle

they
nt of

bs of

ints"
This
ctors

connecting point shall be supplied by its own safety isolating transformer according to

ng to

ss‘atherwise specified, all tests shall be carried out in the order of the clauses

and

subc

lauses in this document.

The tests of IEC 60335-2-29:2016, Clause 5, are carried out on one sample (portable and
mobile DRI EV supply equipment) that shall withstand all the relevant tests.

The DRI EV supply equipment shall be rated for one or a range of standard nominal voltages

as gi

ven in |[EC 60038.

For the purpose of portable and mobile DRI EV supply equipment, IEC TS 61851-3-1:2023,
Clause 7 and Clause 8, apply.

NOTE 2 |EC TS 61851-3-1:2023, Figure 1, shows EV supply system configuration type A, B and D covering po
and mobile DRI EV supply equipment.

rtable
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Compliance is tested according to IEC TS 61851-3-1:2023, Clause 7 and Clause 8.

5 Classification

For the purposes of this document, the classifications as given in IEC TS 61851-3-1:2023 apply.

6 Requirements for voltage converter units (VCUs)

6.1 General

Clauge 6 covers requirements for VCUs for AC/DC or DC/DC conversion of electric power used
withip the DRI EV supply equipment.

6.2 | Rated voltages and currents

Stanfdard ratings of voltages and currents shall be in accordance with IEC,TS 61851-3-1:2023,
7.2.

Compliance shall be verified by inspection.

NOTH Current and voltage regulation is shown in Annex CC.
6.3 | Requirement for AC/DC VCU for portable and mobile DRI EV supply equipment

The AC/DC VCU for portable and mobile DRI EV sdpply equipment provides AC input voltage
(sidg A) according to IEC TS 61851-3-1:2023, Table 2, and DC output voltages (side B)
according to IEC TS 61851-3-1:2023, Table 3.

AC/OC VCUs for portable and mobile DRI EV supply equipment provides AUX voltage for [AUX
supply circuit at side B.

AC/OC VCUs for portable and mohile DRI EV supply equipment intended for maximum oltput
voltage of +60 V DC to the DC pewer circuits on side B by the following connection:

e QOC+60V;
e QOCOV.

AC/OC VCUs for portable and mobile DRI EV supply equipment intended for maximum oltput
voltage of —120M-DC to the DC power circuits on side B by the following connection:

e QOCOV;
e [OC~-120 V.
NOTE X3 fsTshown

in Figure BB.1.
6.4  Built-in DC/DC VCU for battery systems
6.4.1 Built-in DC/DC VCU for battery systems (only AUX supply circuit)

DC/DC VCUs for battery systems provides AUX voltage for AUX supply circuit at side A.
Providing AUX voltage for AUX supply circuit at side B is optional.

NOTE Example for wiring and insulation of built-in DC/DC VCU for battery systems is shown in Figure BB.2.
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6.4.2 Built-in DC/DC VCU for removable battery systems (IEC PAS 62840-3)

The built-in DC/DC VCU for removable battery systems provides DC output voltage (side A)
according to Annex AA and DC battery system maximum voltage (side B) according to the
specification of the manufacturer.

Built-in DC/DC VCUs for removable battery systems provides AUX voltage for AUX supply
circuit at side A. Providing AUX voltage for AUX supply circuit at side B is optional.

NOTE Example for wiring and insulation of built-in DC/DC VCU for removable battery systems is shown in
Figure BB.3.

7 Llarking and instructions
IEC $0335-2-29:2016 and IEC 60335-2-29:2016/AMD1:2019, Clause 7, applies.

Compliance is tested in accordance with IEC 60335-2-29:2016 and
IEC $0335-2-29:2016/AMD1:2019, Clause 7.

See kglso Table DD.1.

8 Protection against access to live parts

The protection against access to live parts of portableyand mobile DRI EV supply equipment
shalll be in accordance with requirements for class¥Il appliances of IEC 60335-2-29( and
IEC $0335-2-29:2016/AMD1:2019, Clause 8.

See plso Table DD.1.

IEC 60335-1:2020, Clause 8, applies, :eXcept as follows.
8.1.4
Replacement:

8.1.4.1 An accessiblé\live part is not considered to be live if

— the part is supplied at safety extra-low voltage, provided that,

for ACs.the RMS value of the voltage does not exceed 30 V, and

for D€, the voltage does not exceed 60 V, or

—

}||e part is separated from live parts by protective impedance.

If protective impedance is used, the current between the part and the supply source shall not
exceed 2 mA for DC; its peak value shall not exceed 0,7 mA for AC and

— for voltages having a peak value over 42,4 V up to and including 450 V, the capacitance
shall not exceed 0,1 uF;

— for voltages having a RMS value over 450 V up to and including 15 kV, the discharge shall
not exceed 45 uC.

Compliance is checked by measurement, the appliance being supplied at rated voltage.

Voltages and currents are measured between the relevant parts and each pole of the supply
source. Discharges are measured immediately after the interruption of the supply. The quantity
of electricity and energy in the discharge is measured using a resistor having a nominal non-
inductive resistance of 2 000 Q.
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NOTE 1 Details of a suitable circuit for measuring the current are given in IEC 60990:2016, Figure 4.

NOTE 2 The quantity of electricity is calculated from the sum of all areas recorded on the voltage/time graph without
taking voltage polarity into account.

8.1.4.2 VCUs

Live parts of VCUs delivered in separate units shall be protected at least by basic insulation
before integrating into DRI EV supply equipment and are tested as a complete assembly
according to IEC TS 61851-3-1.

9  Startinaof | aooli

Clauge 9 of IEC 60335-2-29:2016 and IEC 60335-1:2010 is not applicable.

10 Power input and current

Claupe 10 of [IEC 60335-2-29:2016 and |IEC 60335-2-29:20416/AMD1:2019, |and
IEC 60335-1:2020 is not applicable.

11 Heating

The | relevant requirements for heating appliances’ of |EC 60335-2-29:2016 [ and
IEC $0335-2-29:2016/AMD1:2019, Clause 11, apply.

Compliance is tested in accordance with the relevant requirements for heating appliances of
IEC p0335-2-29:2016 and IEC 60335-2-29:2016/AMD1:2019. See also Table DD.1.

12 Yoid

13 Leakage current and electric strength at operating temperature

The felevant requirements faoriclass Il appliances of IEC 60335-2-29:2016, Clause 13, apply.

Compliance is tested™in accordance with the relevant clause for class Il appliancgs of
IEC p0335-2-29:2016yand IEC 60335-2-29:2016/AMD1:2019. See also Table DD.1.

14 Transient'overvoltages

Claupe/14-of IEC 60335-2-29:2016 and IEC 60335-1:2020 is applicable.

Compliance is tested in accordance with IEC 60335-2-29:2016, Clause 14. See also Table DD.1.

15 Moisture resistance
The relevant requirements of IEC 60335-2-29:2016, Clause 15, apply.

Compliance is tested in accordance with the relevant clause of IEC 60335-2-29:2016. See also
Table DD.1.

IEC 60335-1:2020, Clause 15, is applicable, except as follows.
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15.1.1
Replacement:

15.1.1 Protection against ingress of water
Portable and mobile DRI EV supply equipment is subjected to the tests of IEC 60529 as follows:
— for portable or mobile DRI EV supply equipment, at least IPX5 is required.

Compliance is tested in accordance with the relevant clause of IEC 60529. See also Table DD.1.

16 Leakage current and electric strength

The felevant requirements for class Il appliances of IEC 60335-2-29:2016, Clause” 16, apply.

Compliance is tested in accordance with the relevant clause for class Il appliancgs of
IEC $0335-2-29:2016 and IEC 60335-2-29:2016/AMD1:2019. See also.Table DD.1.

17 Overload protection of transformers and associated circuits
Claupe 17 of IEC 60335-2-29:2016 and IEC 60335-1:2020is.applicable.

Compliance is tested in accordance with the relevant clause of IEC 60335-2-29:2016| and
IEC $0335-2-29:2016/AMD1:2019. See also Table.DD.1.

18 Endurance

Claupge 18 of IEC 60335-2-29:2016 and4EC 60335-1:2020 is not applicable.

19 Abnormal operation
IEC $0335-2-29:2016, Clause 19, is applicable.

Compliance is tested inraccordance with IEC 60335-2-29:2016, Clause 19. See also Table DD. 1.

20 $tability-and mechanical hazards

IEC $0335%2-29:2016, Clause 20, is applicable.

Compliance is tested in accordance with IEC 60335-2.29:2016, Clause 20. See also Table DD.1.

21 Mechanical strength
IEC 60335-2-29:2016, Clause 21, is applicable.

Compliance is tested in accordance with IEC 60335-2-29:2016 and
IEC 60335-2-29:2016/AMD1:2019, Clause 21. See also Table DD.1.

22 Construction

IEC 60335-2-29:2016 and IEC 60335-2-29:2016/AMD1:2019, Clause 22, is applicable.
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Compliance is tested in accordance with IEC 60335-2-29:2016 and
IEC 60335-2-29:2016/AMD1:2019, Clause 22. See also Table DD.1.

23 Internal wiring
The relevant requirements for class Il appliances of IEC 60335-2-29:2016, Clause 23, apply.

Compliance is tested in accordance with the relevant requirements for class Il appliances of
IEC 60335-2-29:2016. See also Table DD.1.

24 Components

The | relevant requirements for «class Il appliances of IEC 60335-2-29;2016 |and
IEC $0335-2-29:2016/AMD1:2019, Clause 24, apply.

Compliance is tested in accordance with the relevant requirements for, elass Il appliances of
IEC $0335-2-29:2016 and IEC 60335-2-29:2016/AMD1:2019. See alsoTable DD.1.

IEC $0335-1:2020, Clause 24, is applicable, except as follows.
24.4
Replacement:

24.4( Plugs and socket-outlets and vehicle couplers

Plugs and socket-outlets and vehicle couplers’for EV supply systems type A to F shall be in
accofdance with the relevant requirements, of IEC TS 61851-3-1:2023, 7.1.

Compliance is checked by inspection.

25 Bupply connection and-external flexible cords

The relevant requirements for class Il appliances of IEC 60335-2-29:2016, Clause 25, apply.

Compliance is tested in accordance with the relevant requirements for class Il appliancés of
IEC $0335-2-29;2016 and IEC 60335-2-29:2016/AMD1:2019. See also Table DD.1.

IEC $0335-1:2020, Clause 25, is applicable, except as follows.

25.1

Replacement:

25.1 Portable and mobile DRI EV supply equipment

Portable and mobile DRI EV supply equipment, other than those intended to be permanently
connected to fixed wiring, shall be provided with one of the following means for connection to
the supply mains:

— at the side A (e.g. see Figure BB.1), supply cord fitted with a plug according to the relevant
requirements of IEC TS 61851-3-1:2023, 7.1, the current rating and voltage rating of the
plug and the supply cord being not less than the corresponding ratings of its associated
portable and mobile DRI EV supply equipment;
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— at the side B (e.g. see Figure BB.1), cord fitted with a vehicle connector according to
IEC TS 62196-4:2022, the current rating and voltage rating of the vehicle connector and the
supply cord being not less than the corresponding ratings of its associated portable and
mobile DRI EV supply equipment;

— the length of the cord shall comply with the relevant requirements of
IEC TS 61851-3-1:2023, 11.3.

All cables connected to the portable and mobile DRI EV supply equipment shall in addition
comply with [IEC TS 61851-3-1:2023, 11.3.

Compliance is checked by inspection

Replacement of 25.22, 25.23 and 25.24:

25.2Pp Portable and mobile DRI EV supply equipment inlets and interconnection coids

Portable and mobile DRI EV supply equipment inlets and interconnection~cords shall not be
used at the portable and mobile DRI EV supply equipment in accordance with the relgvant
requlrements for EV supply systems configuration type "A", "B"\¢tand "D" according to
IEC TS 61851-3-1:2023, 7.1

Compliance is checked by inspection.

26 Terminals for external conductors

The relevant requirements for class Il appliances @f. IEC 60335-2-29:2016, Clause 26, apply.

Compliance is tested in accordance with the-relevant requirements for class Il appliancés of
IEC $0335-2-29:2016 and IEC 60335-2-29;2016/AMD1:2019. See also Table DD.1.

27 Provision for earthing

IEC $0335-2-29:2016, Clause-27, is not applicable.

28 $crews and connections
IEC 60335-2-29:2016, Clause 28, is applicable.

Compliancevistested in accordance with IEC 60335-2-29:2016, Clause 28. See also Table DD.1.

29 Clearances, creepage distances and solid insulation

IEC 60335-2-29:2016, Clause 29, is applicable.

Compliance is tested in accordance with IEC 60335-2-29:2016 and
IEC 60335-2-29:2016/AMD1:2019, Clause 29. See also Table DD.1.

30 Resistance to heat and fire
IEC 60335-2-29:2016, Clause 30, is applicable.

Compliance is tested in accordance with IEC 60335-2-29:2016 and
IEC 60335-2-29:2016/AMD1:2019, Clause 30. See also Table DD.1.
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31 Resistance to rusting

IEC 60335-2-29:2016, Clause 31, is not applicable.

32 Radiation, toxicity and similar hazards

IEC 60335-2-29:2016, Clause 32, is not applicable.

IEC TS 61851-3-2:2023 © |IEC 2023
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Annexes
The annexes of IEC 60335-1:2020 are applicable except as follows.

Additional annexes:
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Annex AA
(normative)

Supply systems circuit diagrams

1 Standard supply systems circuit diagrams using NFC

AA.1.1 General

2023

ystem

NFC,

ment

The y—System HE—6

configuration according to IEC

see also IEC TS 61851-3-4:2023, Annex F.

If the EV supports power transfer from/to a portable or mobile DRI EV supply equip
additionally, it may have both a plug and a vehicle inlet. Only one shall be active at the §ame
time

DC ( V and AUX 0 V connection according to Figure AA.1, key 31, shalFnot be used for supply

systgms with maximum voltages higher than 60 V. For supply systems with maximum voltages
equdl or lower 60 V, DC 0 V and AUX 0 V connection is optionat:

Compliance shall be verified by inspection.

AA.1.2 EV supply system configuration type C,.case A, accessories 4-Il

Figu
IEC

e AA.1 shows the circuit diagram for standard-system using accessories 4-11 accordi
S 62196-4:2022. An EV using case A is cohnected to the DRI EV supply equipment.

If thg EV supports power transfer from/tosa DRI EV supply equipment additionally, it may

both

a plug and a vehicle inlet. Only ong’shall be active at the same time.

hg to

have
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Key
b stationary equipment (see IE€ IS 61851-3-1:2023, 21 active device
6.7)
c portable or mobile equipment (see IEC TS 61851-3- 22 passive device
1:2023, 6.7)
d EV (located inside"of-the electric vehicle) 24 DC-120V
2 portable or mobile DRI EV supply equipment 25 DC+60V
3 stationary DRI'EV supply equipment 26 DCOV
4 removable or non-removable RESS (battery system) 27 AUX +12V
5 vehiClercoupler DC (according to IEC TS 62196-4) 28 AUXOV
29 CAN Hi
7 Standard plug and socket-outlet (ACT) (according to 30 CAN Lo
the IEC 60884 or IEC 60309 series)
8 dedicated plug and socket-outlet (DC) (according to 31 DC 0V and AUX 0 V connection (only once)
IEC TS 62196-4)
9 A/B coupler (manufacturer specific) 32 NFC unit
16  manufacturer specific battery system 33 manufacturer specific battery system coupler
18 conversion device L1  AC supply network (L2, L3)
*  optional N neutral line?

@ Can also be used to connect L2 in some countries.

Figure AA.1 - EV supply system configuration type C, case A, accessories 4-l|
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AA.1.3 EV supply system configuration type B, case B portable or mobile DRI EV
supply equipment, accessories 4-Il

Figure AA.2 shows the circuit diagram for standard system using accessories 4-1l according to
IEC TS 62196-4:2022. A portable or mobile DRI EV supply equipment is connected to the EV.

If the EV supports power transfer from/to a DRI EV supply equipment additionally, it may have
both a plug and a vehicle inlet. Only one shall be active at the same time.

. i
b | [ > d
i i
i i
,‘";,7|---. L1 2 240r25 """ S\r"'-
TS pren
1 " = 3 i ]
\ & e . . :
T 4 27 27
2 32 32 32
_ 28* 28
| 29* 29
] 30* 30
5*
8 .= L=
i - 4
= ’ | ——t
1 -
32 32* 32*
® 9* I 32*
-

31*

I

—
O - - — —

IE

NOTH «For the key, see Figure AA.1.

Figure AA.2 — EV supply system configuration type B, case B
portable or mobile DRI EV supply equipment, accessories 4-l|

AA.1.4 EV supply system configuration type D, accessories 4-l|

Figure AA.3 shows the circuit diagram for standard system using accessories 4-1l according to
IEC TS 62196-4:2022. A portable or mobile DRI EV supply equipment is connected to a
removed battery system.
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NOT

AA.2 EV supply system configuration type B, case B, coupler 4-1 and 4-lll

H For the key, see Figure AA.1.

Figure AA.3 — EV supply system configuration type D, accessories 4-Il

Figufe AA.4 shows the circuit diagram for system using coupler 4-1 and 4-Ill according to
IEC TS 62196-4:2022.
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NOTE For the key, see Figure AA.1.

Figure AA.4 — EV supply system configuration type B, case B, coupler 4-1 and 4-lll
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AA.3 EV supply system conversion device using NFC

AA.3.1 EV supply system configuration type C, case A, type 4-ll, EV supply system
conversion device

Figure AA.5 shows the circuit diagram for standard system using accessories 4-1l according to
IEC TS 62196-4:2022. An EV with conversion device using case A is connected to the DRI EV
supply equipment.

If the EV supports power transfer from/to a DRI EV supply equipment additionally, it may have
both a plug and a vehicle inlet. Only one shall be active at the same time.

Compliance shall be verified by inspection.

| I
b i c i d
Ll - g
| I
i i
I8 !
1 3 24or25--—|, - | 16
T [ 18
N 26 . e - i
} —L " i
P7 27 :
32 32 T
p8* 28 |
T
PO* 29 i 33:
I
BO* .
30 : o
i T

IEC

NOTH For the key, see Figure AA.1.

Figure AA.5 — EV supply .system configuration type C, case A,
accessories 4-ll, EVSupply system conversion device

AA.3.2 EV supply system configuration type C, case B, accessories 4-ll, EV supply
system conversion:device

Figufe AA.6 shows the circuit diagram for standard system using accessories 4-1l according to
IEC TS 62196-4:2022, s‘A\DRI EV supply equipment is connected to the EV with EV sypply
systém conversion device.

| |
b i c i d
> >
i i
| |
i |
'y 3 240r25m =18 — - .—-—.5:I_-
" 1 ) * B 1 - 4 16
Al 20 . - To
—. = dm j
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32 32 32 32
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30* 30
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i [ IEC
NOTE For the key, see Figure AA.1.

Figure AA.6 — EV supply system configuration type C,
case B, accessories 4-ll, manufacturer device
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AA.4 EV supply system conversion device configuration type B, case B, type 4-|
and 4-lll

Figure AA.7 shows the circuit diagram for specific system using couplers 4-I and 4-11l according
to IEC TS 62196-4:2022 only. A portable or mobile DRI EV supply equipment is connected to
an EV with EV supply system conversion device.

IEC
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b | c d
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i |

: Y 24 or 25 ° z

| L1 2 or pe 16

N - 26 e 18
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' 27* 27 r
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, A

| 29* 29 ~ 33
—_ -—

C . C

- 9
i
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NOTH For the key, see Figure AA.1.

Figure AA.7 — EV supply system conversion device
configuration type By case B, 4-1 and 4-lll
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Annex BB
(informative)

Examples of VCU wirings

BB.1 AC/DC VCU for portable or mobile DRI EV supply equipment

Figure BB.1 shows wiring and insulation of AC/DC VCU for portable and mobile DRI EV supply
equipment.
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| p i 27! i i
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1 " ! " 29* Pay 29 1 ‘, 1 :
. 1 5 1 ~ 1 I \ i
I T 30 v )
\ L \ ! O A ]
\4/71 77777777 \)JII A \\ ’II \\ //l
IEC
Key
2 portable or mobile DRREV supply 34 isolating transformer
equipment
3 stationary DRI EV supply equipment 35 rectifier/inverter
13 | microcontroller with local EMS and 36 AUX rectifier/inverter
optionaly, EMSC in VCU
17 | gateway according CiA 454-12 37 DC/DC converter
23| DPC.60 to 400 V 38 AUX DC/DC converter
24 | 'DC -120V 39 IMD (insulation monitoring device)
25 DC +60 V 40 manufacturer specific communication circuit
26 DCOV 41 cable or cord
27  AUX +12V F1 fuse
28 AUXO0V L1 AC supply network (L2, L3)
29 CANHi N neutral line (can also be used to connect L2 in some
countries)
30 CAN Lo S1/S2  switch (avoid simultaneous connection of +60 V and —
120 V)
* optional A input
B output

Figure BB.1 — AC/DC VCU for portable and mobile DRI EV
supply equipment, +60 V or —120 V output
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BB.2 Built-in DC/DC VCU for battery systems (only AUX supply circuit)

Figure BB.2 shows wiring and insulation of built-in DC/DC VCU for battery systems.
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For the key, see Figure BB.1.

3
S1

IEC

Figure BB.2 — Built-in DC/DC¥VCU: battery system
(generation of internal AUX supply circuit)

3 Built-in DC/DC VCU for removable battery systems (IEC PAS 62840-3)

e BB.3 shows wiring and insulation of Built-in DC/DC VCU for removable battery syst

B
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25 N 37 " . 25
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NOTE For the key, see Figure BB.1.

Figure BB.3 — Built-in DC/DC VCU for removable
battery systems (IEC PAS 62840-3)
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Annex CC
(informative)

Current and voltage regulation

CC.1 Current and voltage regulation, AC/DC VCU

Figure CC.1 shows the diagram for current and voltage regulation of an AC/DC VCU.

A B: EMS
+P +IDC
L1 “ Iac ,‘ “ Inc \, DC +60
AC/DC
I/U regulator
N DCOV
Inc \ 0 0
1 0% UB, dyn 100 %
A \
| \
Id max — L
I \
. . ; A
1 PA max \N B, +peak g
. ~4
| ~ Ig seont - — 100 po
! 18, +avail — — Ip +gyn
L.L. .. ... > A I
0 UA, min UA, max ® | - .
[V SEN > — Opo
1 -
Ig, —avail L — Ig - yn
|
I, —cont N — 100 po
IB —-peak T
> U ov UB, min UB, nom UB, avail Umax
AC UB, max
UA, min UA, max

IEC
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Key Object 2 Document Description Category
[hex]
A,min 60A1 IEC TS 61851-3-6 AC-DC converter minimum AC voltage optional
Ua max 60A2 IEC TS 61851-3-6 AC-DC converter maximum AC voltage optional
Ip max 60A3 IEC TS 61851-3-6 AC-DC converter maximum AC current optional
Py 60A4 IEC TS 61851-3-6 AC-DC converter maximum AC power Optional
' 60BE IEC TS 61851-3-6 AC-DC converter set maximum AC power Optional
Pa max Under consideration
Una 6000 IEC TS 61851-3-5 Supported virtual devices Mandatpry
Ug.nbm 6008 IEC TS 61851-3-5 Device nominal voltage Mandatpry
Ug.dln 6020 IEC TS 61851-3-5 Device request dynamic voltage limitation Mandatpry
Ig vohn 6022 IEC TS 61851-3-5 Device request dynamic current input limitation Mandatpry
Ig _gdn 6023 IEC TS 61851-3-5 Device request dynamic current output limitation Mandatpry
. 6024 IEC TS 61851-3-5 Device maximum continuous input-eurrent Mandatpry
604A IEC TS 61851-3-5 Device set maximum continuous input current Mandatpry
Tg b 6025 IEC TS 61851-3-5 Device maximum continuoys odtput current Mandatpry
604B IEC TS 61851-3-5 Device set maximum continuous output current Mandatpry
U ol 6026 IEC TS 61851-3-5 Device maximum v@ltage Mandatpry
6046 IEC TS 61851-3-5 Device set maximum voltage Mandatpry
U o 6027 IEC TS 61851-3-5 Device minitnum voltage Mandatpry
6047 IEC TS 61851-3-5 Device set'minimum voltage Mandatpry
I b 603A IEC TS 61851-3-5 Device peak input current Mandatpry
' 604C IEC TS 61851-3-5 Device set maximum peak input current Mandatpry
IB,.p N 603C IEC TS 61851-3-5 Device peak output current Mandatpry
604E IEC TS 61851-3-5 Device set maximum peak output current Mandatpry
Ug. +hvail 6072 IEC TS 64851-3-5 Device available output voltage Mandatpry
Ig vabvail 6073 IEC TS 61851-3-5 | Device available output current Mandatpry
Ig _avail 6074 IECTS 61851-3-5 Device available input current Optiond
NOT|E Further objects-for bidirectional AC/DC power transfer are under consideration.
a8 As defined in the IEC 61851-3 series.
Figure CC.1 — Current and voltage regulation, AC/DC VCU

Compliance shall be tested by measurement on installed equipment in IEC TS 61851-3-1:2023.

CC.2 Current and voltage regulation, DC/DC VCU

Figure CC.2 shows the diagram for current and voltage regulation of a DC/DC VCU.
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A: EMS1 B: EMS2
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I
I
0 T>— 0% 00— - - T > — %
Un 1 Us
Indvail A I I, ~avail — 1
- — 1A -dyn ’ . B,|-dyn
| I
Ip, bont = —100% /B, -cont= — 100 %
Ip, deak —— I, ~peak T
ov UA, min UA, nom UA, avail Umax ov UB, min UB, nom UB, avail Umax
UA, max UB, max
IEC
Key Object @ Document Description Category
[hex]
ma 6000 {EC TS 61851-3-5 Supported virtual devices Mandatgry
Up.aln !/ Ug ayn 6020 IEC TS 61851-3-5 Device request dynamic voltage limitation | Mandatgry
I /I 6022 IEC TS 61851-3-5 Device request dynamic current input Mandatgry
A+dyn " "B, +dyn limitation
I /1 6023 IEC TS 61851-3-5 Device request dynamic current output Mandatory
A,-dyn © B,-dyn limitation
6024 IEC TS 61851-3-5 Device maximum continuous input Mandatory
J s current
A,+chnt B tcant
" 604A IEC TS 61851-3-5 Device set maximum continuous input Mandatory
current
6025 IEC TS 61851-3-5 Device maximum continuous output Mandatory
J /1 current
A,-cont ' 'B,-cont
eon eon 604B IEC TS 61851-3-5 Device set maximum continuous output Mandatory
current
U ‘U 6026 IEC TS 61851-3-5 Device maximum voltage Mandatory
A, B,
mex max 6046 IEC TS 61851-3-5 Device set maximum voltage Mandatory
U - 6027 IEC TS 61851-3-5 Device minimum voltage Mandatory
A,mi B,mi
min s 6047 IEC TS 61851-3-5 | Device set minimum voltage Mandatory
s /1 603A IEC TS 61851-3-5 Device peak input current Mandatory
A, k' 'B, k
rpea Tpes 604C IEC TS 61851-3-5 Device set maximum peak input current Mandatory
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Key Object 2 Document Description Category
[hex]
IA,.peak / IB,.peak 603C IEC TS 61851-3-5 Device peak output current Mandatory
604E IEC TS 61851-3-5 Device set maximum peak output current Mandatory
Up avail ! Us,avail 6072 IEC TS 61851-3-5 Device available output voltage Mandatory
Ip avail / 15 avail 6073 IEC TS 61851-3-5 Device available output current Mandatory
Ig _avail 6074 IEC TS 61851-3-5 Device available input current Optional

a8 As defined in the IEC 61851-3.

Figure CC.2 - Current and voltage regulation, DC/DC VCU

Compliance shall be tested by measurement on installed equipment in IEC TS 61851-3-1:2023.

CC.3 Current and voltage regulation, DC/DC VCU for removable battery syst

W

ms

Figufe CC.3 shows the diagram for current and voltage regulation of a DC/DC VCU for

remqvable battery systems.
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Key Object @ Document Description Category
[hex]
Unax 6000 IEC TS 61851-3-5 Supported virtual devices Mandatory
U nom 6008 IEC TS 61851-3-5 Device nominal voltage (see IEC PAS 62840-3) Mandatory
UA’dyn 6020 IEC TS 61851-3-5 Device request dynamic voltage limitation Mandatory
IA,+dyn 6022 IEC TS 61851-3-5 Device request dynamic current input limitation Mandatory
IA’_dyn 6023 IEC TS 61851-3-5 Device request dynamic current output limitation Mandatory
- 6624 HECFS5-64854+-3-5 Beviee-meaximum-eontintous-input-eurrent Mendatpry
604A IEC TS 61851-3-5 Device set maximum continuous input current Mandatpry
In b 6025 IEC TS 61851-3-5 Device maximum continuous output current Mandatpry
604B IEC TS 61851-3-5 Device set maximum continuous output current Mandatpry
Un rlox 6026 IEC TS 61851-3-5 Device maximum voltage Mandatpry
6046 IEC TS 61851-3-5 Device set maximum voltage Mandatpry
v, | 6027 IEC TS 61851-3-5 Device minimum voltage Mandatpry
' 6047 IEC TS 61851-3-5 Device set minimum voltage Mandatpry
IA,+paak 603A IEC TS 61851-3-5 Device peak input current Mandatpry
604C IEC TS 61851-3-5 Device set maximum peakinput current Mandatpry
IA,.p N 603C IEC TS 61851-3-5 Device peak output current Mandatpry
604E IEC TS 61851-3-5 Device set maximum“peak output current Mandatpry
Un alail 6072 IEC TS 61851-3-5 Device available.output voltage Mandatpry
Ip avkil 6073 IEC TS 61851-3-5 Device available output current Mandatpry
Ig avkil 6074 IEC TS 61851-3-5 Device, available input current Optiond
B.nlin Ynder consideration
Ug rax Under consideration
Ig mdx Under consideration
Py b Under consideration
Py _dax Under consideration
R -- -- Inner resistance, see IEC PAS 62840-3
NOT|E Further objects for removable battery systems are under consideration.
a8 As defined’injthe IEC 61851-3 series.
tion

DC/DC VCU for removable battery systems

Compliance shall be tested by measurement on installed equipment in IEC TS 61851-3-1:2023.



https://iecnorm.com/api/?name=7fcf0102e91b8bcd113e0eefed139373

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Terms, definitions, symbols and abbreviated terms
	3.1 Terms and definitions
	3.2 Symbols and abbreviated terms

	4 General requirements
	5 Classification
	6 Requirements for voltage converter units (VCUs)
	6.1 General 
	6.2 Rated voltages and currents
	6.3 Requirement for AC/DC VCU for portable and mobile DRI EV supply equipment
	6.4 Built-in DC/DC VCU for battery systems
	6.4.1 Built-in DC/DC VCU for battery systems (only AUX supply circuit)
	6.4.2 Built-in DC/DC VCU for removable battery systems (IEC PAS 62840-3)


	7 Marking and instructions
	8 Protection against access to live parts 
	9 Starting of motor-operated appliances
	10 Power input and current
	11 Heating 
	12 Void
	13 Leakage current and electric strength at operating temperature
	14 Transient overvoltages
	15 Moisture resistance 
	16 Leakage current and electric strength
	17 Overload protection of transformers and associated circuits
	18 Endurance
	19 Abnormal operation
	20 Stability and mechanical hazards
	21 Mechanical strength
	22 Construction
	23 Internal wiring
	24 Components
	25 Supply connection and external flexible cords
	26 Terminals for external conductors
	27 Provision for earthing
	28 Screws and connections
	29 Clearances, creepage distances and solid insulation
	30 Resistance to heat and fire
	31 Resistance to rusting
	32 Radiation, toxicity and similar hazards
	Annexes
	Annex AA (normative)Supply systems circuit diagrams 
	AA.1 Standard supply systems circuit diagrams using NFC
	AA.1.1 General
	AA.1.2 EV supply system configuration type C, case A, accessories 4-II
	AA.1.3 EV supply system configuration type B, case B portable or mobile DRI EV supply equipment, accessories 4-II
	AA.1.4 EV supply system configuration type D, accessories 4-II

	AA.2 EV supply system configuration type B, case B, coupler 4-I and 4-III
	AA.3 EV supply system conversion device using NFC
	AA.3.1 EV supply system configuration type C, case A, type 4-II, EV supply system conversion device
	AA.3.2 EV supply system configuration type C, case B, accessories 4-II, EV supply system conversion device

	AA.4 EV supply system conversion device configuration type B, case B, type 4-I and 4-III

	Annex BB (informative)Examples of VCU wirings 
	BB.1 AC/DC VCU for portable or mobile DRI EV supply equipment
	BB.2 Built-in DC/DC VCU for battery systems (only AUX supply circuit)
	BB.3 Built-in DC/DC VCU for removable battery systems (IEC PAS 62840-3)

	Annex CC (informative)Current and voltage regulation 
	CC.1 Current and voltage regulation, AC/DC VCU 
	CC.2 Current and voltage regulation, DC/DC VCU
	CC.3 Current and voltage regulation, DC/DC VCU for removable battery systems

	Annex DD (normative)Applicable requirements and tests of IEC 60335-2-29
	Bibliography
	Figures
	Figure AA.1 – EV supply system configuration type C, case A, accessories 4-II 
	Figure AA.2 – EV supply system configuration type B, case Bportable or mobile DRI EV supply equipment, accessories 4-II 
	Figure AA.3 – EV supply system configuration type D, accessories 4-II 
	Figure AA.4 – EV supply system configuration type B, case B, coupler 4-I and 4-III 
	Figure AA.5 – EV supply system configuration type C, case A,accessories 4-II, EV supply system conversion device 
	Figure AA.6 – EV supply system configuration type C,case B, accessories 4-II, manufacturer device 
	Figure AA.7 – EV supply system conversion deviceconfiguration type B, case B, 4-I and 4-III
	Figure BB.1 – AC/DC VCU for portable and mobile DRI EVsupply equipment, +60 V or –120 V output 
	Figure BB.2 – Built-in DC/DC VCU: battery system(generation of internal AUX supply circuit) 
	Figure BB.3 – Built-in DC/DC VCU for removablebattery systems (IEC PAS 62840-3)  
	Figure CC.1 – Current and voltage regulation, AC/DC VCU 
	Figure CC.2 – Current and voltage regulation, DC/DC VCU 
	Figure CC.3 – Current and voltage regulation,DC/DC VCU for removable battery systems

	Table DD.1 – Applicable requirements andtests according to IEC 60335-2-29 



