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1)

2)

3)

4)

5)

6)

7)

8)

9)

IEC TS/61851-3-1 has been prepared by IEC technical committee 69: Electrical power/er
trandfersystems for electrically propelled road vehicles and industrial trucks. It is a Tech

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -

Part 3-1: DC EV supply equipment where protection relies
on double or reinforced insulation — General rules
and requirements for stationary 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 N
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 |[EC 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.
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Specification.

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

Draft Report on voting

69/845/DTS 69/882/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

desc

ribed in greater detail at www.iec.ch/publications.

In this document, the following print types are used:

— requirements: in roman type;

— test specifications: in italic type;

— notes: in small roman type.

A lis
cona

The

of all parts in the IEC 61851 all parts, published under the general title Electric veh
uctive charging system, can be found on the IEC website.

committee has decided that the contents of this document will remain unchanged unt

stability date indicated on the IEC website under webstore.iec.ch in the data’related tc

spec

—

e W

—

fic document. At this date, the document will be

pconfirmed,
ithdrawn,

bplaced by a revised edition, or

e gmended.

icles

| the
the
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This

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
requirements 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
equi
com

rtapie anda moplie equipment

S 61851-3-4, Electric vehicle conductive charging system — Part 3-4: DCrEV st
bment where protection relies on double or reinforced insulation — General definitions
rements for CANopen communication

'S 61851-3-5, Electric vehicle conductive charging system — Part}3<5: DC EV si
bment where protection relies on double or reinforced insulation — Pre-de
nunication parameters and general application objects

S 61851-3-6, Electric vehicle conductive charging system’ — Part 3-6: DC EV st
bment where protection relies on double or reinforced,insulation — Voltage converte
munication

'S 61851-3-7, Electric vehicle conductive charging system — Part 3-7: DC EV sU
bment where protection relies on double or “reinforced insulation — Battery sy
nunication

pply
and

pply
fined

pply
unit

pply
stem
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ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -
Part 3-1: DC EV supply equipment where protection relies

on double or reinforced insulation — General rules
and requirements for stationary equipment

1 anpn

This|part of IEC 61851, which is a Technical Specification, applies to the equipment{ inclyding
statipnary equipment

—h

. br the conductive transfer of electric power between the supply network and

an electric road vehicle, or

a removable rechargeable energy storage system (RESS), or
-1 an on-board RESS of an electric road vehicle,

when the equipment is connected to the supply network havinhg a supply voltage up to 480 V
AC or up to 400 V DC and a rated output voltage up to 1200V DC, and
W
W

here the protection against electric shock relies on double or reinforced insulation| and
ith double or reinforced insulation between all AC.ahd DC inputs and outputs.

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

Particular requirements for portable and mobile"DRI EV supply equipment are covered by
IEC TS 61851-3-2023.

Equipment for the conductive transfer ©@f electric power between the supply network and an
electric road vehicle/RESS accordingto the IEC TS 61851-3 series is intended to be conngcted
to vehicles where the vehicle powersupply circuit is protected against electric shock by dquble
or rejinforced insulation.

NOTH 2 For information regarding protection against electric shock by double or reinforced insulation of the [EV or
of the|lvehicle power supply cireuit, see ISO 18246:2023, 6.1.1 b) and Table 3.

Reqgdirements for bidirectional energy transfer DC to AC are under consideration and ar¢ not
part pf this document.

This|documentalso applies to EV supply equipment supplied from on-site storage systems|(e.g.
buffgr batteries).

This ldeetmentanst b N[O o it ol ¢
IS 'aotumentapprestovcusSHteRaeat

this document.

b Y opcuiﬁud in

This document applies to equipment for the conductive transfer of electric power between the
supply network and an electric road vehicle/RESS intended to be installed and/or used at an
altitude of up to 2 000 m.

The aspects covered in this document include

e the connection to the vehicle,
e characteristics to be complied with by the vehicle with respect to the AC or DC,

e the specification for required level of electrical safety for the double or reinforced insulated
(DRI) EV supply equipment,
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e O

perators and third-party electrical safety,

e requirements for command and control communication for safety and process matters, if
required,

e requirements for bidirectional power transfer DC to DC, and

e the connection to installations according to IEC 60364-7-722.

NOTE 3 In the following countries, electrical installation codes other than those from IEC 60364-7-722 are

CA, U

S.

used:

Equipment covered by this document is not intended to be located in hazardous areas where

flam

hin ~ PN dlor com | matarial fuanle ~r ~th oom

matg

This

e aspects related to maintenance,

° °
= @

o
om <

2 1

The
cons|
For
ame

IEC
IEC
IEC

IEC
(12 1

IEC
state

rials are present. Additional requirements can apply to these locations.

document does not apply to

lectrical devices and components, which are covered by their specific-product standa
olley buses and rail vehicles,
chicle power supply circuit, which is covered by ISO 18246, and

MC requirements for on-board equipment while connected fe.the supply, which are cov
y IEC 61851-21-1.

Normative references

ollowing documents are referred to in the textin such a way that some or all of their co
titutes requirements of this document. For dated references, only the edition cited apq
undated references, the latest edition“of the referenced document (including
ndments) applies:

50038, /EC standard voltages
50068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold
50068-2-11:2021, Environmental testing — Part 2-11: Tests — Test Ka: Salt mist

50068-2-30:2005;, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, g
+ 12 h cycle)

50068-2-78:2012, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, st

nabla A ra/anatie e huctibla Al 1 or huctible or nvnlr\sive
oot ga o O vapoOuT a7 O ComoostoTrCTatcars, oo O ot T CoOTmoosStoTc— O CXpPTy

rds,

ered

htent
lies.
any

yclic

eady

IEC

0269 (attparts), tow-voitage fUsSes

IEC 60309-2:2021, Plugs, fixed or portable socket-outlets and appliance inlets for industrial
purposes — Part 2: Dimensional compatibility requirements for pin and contact-tube accessories

IEC 60320 (all parts), Appliance couplers for household and similar general purposes

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

IEC 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safety —
Protection against electric shock
IEC 60364-4-41:2005/AMD1:2017
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IEC 60364-7-722:2018, Low-voltage electrical installations — Part 7-722: Requirements for

spec

ial installations or locations — Supplies for electric vehicles

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

IEC 60664-1:2020, /nsulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60884-1:2022, Plugs and socket-outlets for household and similar purposes — Part 2:
General requirements

IEC
hous

IEC
and

IEC

IEC
switd

IEC
start

IEC
- Co

IEC
IEC
IEC

IEC

IEC
protd
IEC
IEC

IEC
proc

50898 (all parts), Electrical accessories — Circuit-breakers for overcurrent protectio
ehold and similar installations

50898-1, Electrical accessories — Circuit-breakers for overcurrent protectionfor house
similar installations — Part 1: Circuit-breakers for a.c. operation

50947-2, Low-voltage switchgear and controlgear — Part 2: Circuitzbreakers

50947-3:2020, Low-voltage switchgear and controlgear — Part 3: Switches, disconneg
h-disconnectors and fuse-combination units

50947-4-1:2018, Low-voltage switchgear and controlgéar — Part 4-1: Contactors and m|
brs — Electromechanical contactors and motor-startérs

50947-6-2, Low-voltage switchgear and controlgear — Part 6-2: Multiple function equip
htrol and protective switching devices (or eqliipment) (CPS)

50950-1:2005, Information technology.equipment — Safety — Part 1: General requiren
50950-1:2005/AMD1:2009
50950-1:2005/AMD2:2013

50990:2016, Methods of measurement of touch current and protective conductor curr

51009-1:2010, Residual current operated circuit-breakers with integral overcu
ction for household-and similar uses (RCBOs) — Part 1: General rules
51009-1:2010/AMD1:2012

51009-1:2010/AMD2:2013

51180:2016, High-voltage test techniques for low-voltage equipment — Definitions, tes
bdurerequirements, test equipment

IEC

n for

hold

tors,

otor-

ment

ents

pnt

rrent

and

214’20.7'9(\’)’)7 Inw-\/nlfngn QuA/ifrhgnnr and Pnnfrnlgnnr assemblies — Part 7: Assem

lies

for specific applications such as marinas, camping sites, market squares, electric vehicles
charging stations

IEC 61558-2-6, Safety of transformers, reactors, power supply units and combinations thereof
— Part 2-6: Particular requirements and tests for safety isolating transformers and power supply

units

incorporating safety isolating transformers for general applications

IEC 61810-1, Electromechanical elementary relays — Part 1. General and safety requirements

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

IEC 61851-3 (all parts), Electric vehicle conductive charging system — Part 3: DC EV supply
equipment where protection relies on double or reinforced insulation
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IEC TS 61851-3-2:2023, 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

IEC TS 61851-3-4:2023, Electric vehicle conductive charging system — Part 3-4: DC EV supply
equipment where protection relies on double or reinforced insulation — General definitions and
requirements for CANopen communication

IEC TS 61851-3-5:2023, Electric vehicle conductive charging system — Part 3-5: DC EV supply
equipment where protection relies on double or reinforced insulation — Pre-defined
commuanication parameters and general application objects

IEC 62262, Degrees of protection provided by enclosures for electrical equipment, 'agpinst
external mechanical impacts (IK code)

IEC 62196-1:2022, Plugs, socket-outlets, vehicle connectors and vehicle inlets — Condugctive
charg@ing of electric vehicles — Part 1: General requirements

IEC TS 62196-4:2022, Plugs, socket-outlets, vehicle connectors ‘and vehicles inlefs -
Conductive charging of electric vehicles — Part 4: Diménsional compatibility | and
interthangeability requirements for DC pin and contact-tube accessories for class Il or clags Il
applications

IEC $2477-1:2022, Safety requirements for power electronic converter systems and equipment
— Part 1: General

IEC PAS 62840-3:2021, Electric vehicle battery~swap system — Part 3: Particular safetyl and
interpperability requirements for battery swap systems operating with removable RESS/bdttery
systems

ISO [11898-1:2015, Road vehicles — Cantroller area network (CAN) — Part 1: Data link layef and
physfcal signalling

EN 50325-4:2002, Industrial<communications subsystem based on ISO 11898 (CAN) for
controller-device interfaces = Part 4: CANopen

EN %0604-1:2016, Secondary lithium batteries for light EV (electric vehicle) applications —
Part|1: General saféty requirements and test methods
EN 50604-1:2016/AMD1:2021

3 Terms-and definitions

For the purposes of this document, the terms and definitions given in IEC 61851-1:4017,

IEC TS 61851-3-4:2023 and the following apply.

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

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

e |SO Online browsing platform: available at http://www.iso.org/obp
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31 Electric supply equipment

3.11

double or reinforced insulated EV supply equipment

DRI EV supply equipment

class Il EV supply equipment

EV supply equipment in which protection against electric shock relies on double insulation or
reinforced insulation, there being no provision for protective earthing or reliance upon
installation conditions.

Note 1 to entry: DRI EV supply equipment intended to use in case C includes supply cable and vehicle connector.

Note 2 to entry: IEC 61851-1:2017, 3.1.1, Examples 1 and 2, are not applicable.

Note B to entry: See also Figure 1.

[SOYRCE: IEC 60335-1:2020, 3.3.10, modified — Adapted for EV supply equipment.]

3.1.2
EV slupply system
complete system including the DRI EV supply equipment and the EV/RESS functions thalt are
requfred to transfer power between the fixed installation/supply netwerk and the EV/RESS

3.1.3
charging
all fynctions necessary to condition voltage and/or current provided by the AC or DC sypply
netwprk to assure the supply of electric energy to theRESS

[SOURCE: IEC 61851-1:2017, 3.1.8]

3.1.4
casg A
connection of an EV to the supply network with a plug and cable permanently attached tp the
EV

[SOUYRCE: IEC 61851-1:2017,-871.10, modified — The figure has been deleted.]

3.1.5
casg B
connection of an EV t6"a supply network with a cable assembly detachable at both ends

[SOURCE: IEC®61851-1:2017, 3.1.11, modified — The figure has been deleted.]

3.1.4
casg C

connection of am EV 1o a suppty network utitizing a cabte and vehicte conmector permanently
attached to the DRI EV supply equipment

[SOURCE: IEC 61851-1:2017, 3.1.12, modified — The words "EV charging station" has been
replaced with "DRI EV supply equipment”, and the figure has been deleted.]

3.1.7

voltage converter

set of equipment to convert one type of electric current to another type different in nature,
voltage and/or frequency

[SOURCE: IEC 60050-811:2017, 811-19-01, modified — The word "voltage" has been added to
the term, and the words "static or rotating" has been deleted from the definition.]
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3.1.8

voltage converter unit

vCu

voltage converter with local EMS and communication interface

3.1.9

built-in voltage converter unit

built-in VCU

fixed VCU intended to be installed in a cabinet, in a prepared recess in a wall or in a similar
location

[SOURCE: IEC 60335-1:2020, 3.5.5, modified — The word "appliance" has been replaced|with

"volt

3.1.1
AUX
inde
equi

Note

3.1.1
DC ¢
circu

3.2

3.2.1
basi
insul

[SOU

3.2.2
direc

elecfric contact of persons ar animals with live parts

[SOU
"live

3.2.3

double insulation

insul

pge converter unit" in the term and in the definition.]

0

supply circuit
pendent power supply that provides energy to a part of the components in EV sU
bment or the EV

to entry: AUX supply circuit is used for supplying the logic controller of active and passive devices.

1
ower circuit
it for DC conductive power transfer

Insulation

C insulation
ation of hazardous-live-parts which prevides basic protection
RCE: IEC 60050-851:2008, 851-15-04]

bt contact

RCE: IEC 60050+195:2021, 195-06-03, modified — The words "human beings"
btock" have beén,replaced with "persons" and "animals" respectively.]

ationcomprising both basic insulation and supplementary insulation

[SOURCETEC60050-85172008,851-15-06]

3.24
conductive part
part which can carry electric current

[SOURCE: IEC 60050-195:2021, 195-01-06]

3.2.5

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

[SOURCE: IEC 60050-442:1998, 442-01-21, modified — The note has been deleted.]

pply

and
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3.2.6
hazardous-live-part
live part which, under certain conditions, can give a harmful electric shock

[SOURCE: IEC 60050-195:2021, 195-06-05, modified — The note to entry has been deleted.]

3.2.7

insulation

materials and parts used to insulate conductive elements of a device, or a set of properties
which characterize the ability of an insulation to provide its function

[SOYRCE: IEC 60050-151:2001, 151-15-41, modified — The end of the definition starting’ by "or
a sel..." has been added.]

3.2.8
live part

conauctive part intended to be energized under normal operating conditions;including a ngutral
conductor, but by convention not a PEN conductor, PEM conductor or PEL’conductor

Note [ to entry: This concept does not necessarily imply a risk of electric shock(

[SOURCE: IEC 61851-1:2017, 3.2.9, modified — The words *conductor or" has been deleted
from|the definition, and "operation" replaced with "operating conditions".]

3.2.9
reinforced insulation
insulption of hazardous-live-parts which provides: a.degree of protection against electric shock
equiyalent to double insulation.

Note ] to entry: Reinforced insulation may comprise s€veral layers which cannot be tested singly as basic insulation
or supplementary insulation.

[SOURCE: IEC 60050-195:2021, 195-06-09, modified — The words "of hazardous-live-parts"
have been added.]

3.2.10
supplementary insulation
independent insulationfapplied in addition to basic insulation for fault protection

[SOURCE: IEC 60050-851:2008, 851-15-05]

3.3 Functions

3.3.1
CAN| circuit
circuit and associate wiring used for communication according to ISO 11898-1:2015

3.3.2
gateway
functional unit that connects two networks with different network architectures and protocols

[SOURCE: IEC 60050-732:2010, 732-01-17, modified — The words "computer networks" have
been replaced with "networks" in the definition, and Note 1 and 2 have been deleted.]

3.3.3

energy management system

EMS

system consisting of active and passive devices for controlling the power transfer
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3.34
active device
device connected to DC power circuit, AUX supply circuit and CAN circuit

3.3.5
passive device
device connected only to AUX supply circuit and CAN circuit

3.3.6
proximity function

elect
i¢le inlet to the EV and/or to indicate the insertion state of the plug in the socket-out

the DRI EV supply equipment

[SOUYRCE: IEC 61851-1:2017, 3.3.5, modified — The words "EV charging station" have
repldced with "DRI EV supply equipment".]

3.3.7

humpan machine interface

HMI

thei

pasleve device that allows user interaction, interface between operating staff or end user

strumentation and computer systems connected to the energy management system (g

EXAMPLE Display or user communication system

[SOURCE: IEC TS 61851-3-4:2023, 3.14, modified =yFhe spelled-out form of "EMS" is giv
the definition.]

3.3.8

set qurrent value

parameter transmitted to the DRI EV supply equipment indicating the required current for p
trangfer

Note | to entry: This parameter is defined in IEC 61851-3-5:2023, 6.4.5, for input current, and 6.4.6, for
current.

3.3.9

set Joltage value

para

meter transmitted to the DRI EV supply equipment indicating the maximum voltag

power transfer

Note
3.4

3.4.
elec
EV
elec

to entry;~This parameter is defined in IEC 61851-3-5:2023, 6.4.3.

Vehicle

the
et of

pbeen

and
EMS)

BN in

pwer

utput

e for

tric vehicle

tric road vehicle

vehicle with one or more electric drive(s) for vehicle propulsion

[SOURCE: ISO 17409:2020, 3.19, modified — The word "propelled" has been removed from the

term

, and the equivalent term "electric road vehicle" added.]

3.4.2

rechargeable energy storage system

RESS

rechargeable system that stores energy for delivery of electric energy for the electric drive
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Note 1 to entry: Reinforced insulation may comprise several layers that cannot be tested singly as basic insulation
or supplementary insulation.

Note 2 to entry: A battery system can be named in general within the context of the IEC 61851-3 series as an RESS.

[SOURCE: ISO 17409:2020, 3.47, modified — The example has been removed and the notes to
entry added.]

3.4.3

removable rechargeable energy storage system
removable RESS

RESS that can be moved/removed from an EV by hand (portable RESS) or with the assistance
of an installation/device (mobile RESS)

[SOURCE: EN 50604-1:2016, 3.18]

3.4.4
voltage class
clasgification of an electric component or circuit according to its maximum_working voltage

Note [ to entry: The classification to the voltage classes A and B is according to' ISO 6469-3:2021.

[SOURCE: ISO 17409:2020, 3.62, modified — The date of publication has been updated ip the
note|to entry.]

3.4.5
vehicle power supply circuit
voltalge class A or B electric circuit which includes:all parts that are conductively connectgd to
the Vehicle inlet (case B, case C) or the plug (case A) and that is operational when conngcted
to an external electric circuit

[SOURCE: ISO 17409:2020, 3.61, modified — The words "A or" have been added tq the
defir]ition, and the words "or part of an~autoconnect charging device that is mounted on the
electrically propelled vehicle (case D, case E)" have been deleted.]

3.4.6
conyersion device
active device which allows the connection of an EV/RESS which does not provide
communication according to the IEC 61851-3 series to the energy management system (§MS)

3.5 | Cords, cahles and connection means

3.5.1
adaptor
portgblé accessory constructed as an integral unit incorporating both a plug portion and one
socket>outlet portion

[SOURCE: IEC 61851-1:2017, 3.5.1]

3.5.2

cable assembly

assembly consisting of flexible cable or cord fitted with a plug and/or a vehicle connector that
is used to establish the connection between the EV and the supply network or a DRI EV supply
equipment

Note 1 to entry: A cable assembly can be detachable or be a part of the EV or the DRI EV supply equipment.

Note 2 to entry: A cable assembly can include one or more cables, with or without a fixed jacket, which can be in a
flexible tube, conduit or wire way.
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[SOURCE: IEC 61851-1:2017, 3.5.2, modified — The words "EV charging station" have been
replaced with "DRI EV supply equipment" in the entry.]

3.5.3

cord

extension set

assembly consisting of a flexible cable or cord fitted with a plug and a portable socket-outlet
which are matched with each other

Note 1 to entry: The cord is called an "adapter cord" when the plug and socket-outlet do not match

[SOURCE: IEC 60050-461:2008, 461-06-17, modified — The word "non-rewirable" has been

remgved from the definition.]

3.5.
plug

accepsory having contacts designed to engage with the contacts of a socket-outlet,

inconporating means for the electrical connection and mechanical retention of\flexible cabl
cord$

[SOUYRCE: IEC 60050-442:1998, 442-03-01, modified — The word "pins" has been replaced
"confacts" in the definition.]

3.5.5

socHKet-outlet

accessory having socket-contacts designed to engage‘with the contacts of a plug and ha
term|nals for the connection of cables or cords

[SOURCE: IEC 60050-442:1998, 442-03-02, modified — The word "pins" has been replacs
"confacts" in the definition.]

3.5.6

standard plug and socket-outlet

plug
that
defin

Note
outlet

ell

3.5.7
vehi
elec

and socket-outlet which meets(the requirements of any IEC and/or any national stan
brovides interchangeabilitysby standard sheets, excluding the specific EV accessorig
ed in the IEC 62196 series

to entry: IEC 6030941, IEC 60309-2, IEC 60884-1 and IEC TR 60083 define standard plugs and s

B.

RCE: IEC 61851-1:2017, 3.5.11]

cle coupler
ric vehicle coupler

also
BS or

with

ving

d by

dard
s as

bcket-

mea

n$.of enabling the connection at will of a flexible cable to an electric vehicle

Note 1 to entry: A vehicle coupler consists of two parts: a vehicle connector and a vehicle inlet.

Note 2 to entry: The vehicle inlet can be on the EV or on the RESS.

3.5.8

vehicle connector

electric vehicle connector

part of a vehicle coupler integral with, or intended to be attached to, the cable assembly

3.5.9

vehicle inlet

electric vehicle inlet

part of a vehicle coupler incorporated in, or fixed to, the electric vehicle
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Note 1 to entry: The vehicle inlet can be on the EV or on the RESS.

3.5.10
connecting point
point where the electric vehicle is connected to the fixed installation

Note 1 to entry: The connecting point is a socket outlet or a vehicle connector.

3.5.11
A/B coupler
means enabling the connection and disconnection of RESS to an EV

4 $ymbols and abbreviated terms

AC alternating current MCU motor contnal Unit
BMB battery management system MSN message number

C. param. communication parameter NMT network management
Const. constant PDO process data object
DC direct current RPDO receive PDOs

DR double or reinforced insulation ro read only

EMLCY emergency rw read write

EMB energy management system SDO service data object
EMBC 22§trrgqukranranagement system SOC state of charge

FSA finite-state automaton SOH state of health

GAD general application objects TPDO transmit PDOs

HM human machine interface VCU voltage converter unit
IMO insulation monitoring device VD virtual device

LSY layer setting serviees VDN virtual device number
M_param. mapping parameter

5 GGeneral requirements

—

The fdouble oreinforced insulated (DRI) EV supply equipment shall be so constructed ths

o tihe EV<ean be connected to the DRI EV supply equipment in normal conditions of use,

o thedenergy transfer operates safely, and its performance is reliable, and

o it minimises the risk of danger o the user or surroundings.

In general, this principle is achieved by fulfilling the relevant requirements specified in this
document.

The DRI EV supply equipment may have one or more "connecting points" according to
IEC 60364-7-722:2018 that are used for energy supply to electric vehicle. This includes socket-
outlets (case A or case B) and/or cord sets attached with vehicle connectors (case C). Each
connecting point shall have its own dedicated protection means.

Each connecting point shall be supplied by its own safety isolating transformer according to
7.1.1.
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EV supply system configuration type A, B and D according to 6.7 is considered to be portable
or mobile equipment according to 6.6 b).

NOTE 1

considered to be part of the vehicle.

For EV supply system configuration type A, the DRI EV supply equipment is free standing and not

EV supply system configuration type C, E and F according to 6.7 is considered to be stationary
equipment according to 6.6 a).

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

as gi

ven in I[EC 60038.

NOTE

2 In the following countries, standard nominal voltages are given in CSA C235:19: CA.

Gengral conditions for tests shall be in accordance with IEC TS 61851-3-2:2023, ,Clause §

Tabl

For ¢

Unle

 DD.1.
xtreme environment or other special service conditions, see IEC 61439-7:2022.

55 otherwise specified, the tests shall be carried out in a draught-free location and

ambient temperature of 20 °C £ 5 °C.

For

case C DRI EV supply equipment, the output cable assembly is considered part o

assembly for testing purpose.

NOTE

Com
and

All tg

Unle
subd]

Asseg

3 In the following countries, there are other requirements,to/be met for DRI EV supply equipment: JP,

pliance is checked by meeting all of the relevant requirements of the IEC 61851-3 sg
he tests specified.

sts indicated in this document are type tests unless otherwise mentioned.

5s otherwise specified, all tests shall be carried out in the order of the clauses
auses in this document.

mblies for stationary DRI EV supply equipment shall comply with IEC 61439-7:2022

the gpecific exceptions or_additions as indicated in Clause 12.

6

6.1
The

Classification

Charadcteristics of supply network

DRINEV supply equipment shall be classified according to the supply network that

and

at an

f the

us.

ries,

and

with

it is

inten

ded’to be connected to:

e AC supply network;

e DC supply network.

6.2

Method of connection

The DRI EV supply equipment shall be classified according to the electric connection method:

e p
e p

lug and cable connected,;

ermanently connected.
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6.3 Normal environmental conditions

The DRI EV supply equipment shall be classified according to the environmental conditions and
use:

e indoor use;

e outdoor use.
6.4 Special environmental conditions
The DRI EV supply equipment can be classified according to its suitability for use in severe

envimormmerntatconditions other tham those—specifred i this document,—if dectared—so by the

mantifacturer.

Whele any special service conditions specified by the client exist, a special .agreeent
regafding testing shall be made between the DRI EV supply equipment manufacturer ang the
client.

6.5 | Access

The PRI EV supply equipment shall be classified according to the/aceess it is intended for:

°
D

quipment for locations with non-restricted access;

°
D

quipment for locations with restricted access.
6.6 | Mounting method
The PRI EV supply equipment shall be classified according to the type of mounting:

a) sfationary equipment

mounted on walls, poles or equivalent positions:
e flush mounted;

e surface mounted.

pole/column/pipe-mounted;
floor mounted;

ground mounted;

b) non-stationary equipment

portable equipment;

mobile~équipment.

NOTH Mare than one classification can apply.

6.7 LEV supply system configuration

The DRI EV supply equipment shall be classified according to the EV supply system
configuration (see Figure 1):

e EV supply system configuration type A;
e EV supply system configuration type B;
e EV supply system configuration type C (see Table 1 as reference in ISO 18246);
e EV supply system configuration type D (see Table 1 as reference in ISO 18246);
e EV supply system configuration type E (see Table 1 as reference in ISO 18246);
e EV supply system configuration type F (see Table 1 as reference in ISO 18246).
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a supply network (AC or DC), and\fixed installation (according to the IEC 60364 series)
b stationary equipment (see*6.6 a))

c portable or mobile equipment (see 6.6 b))

d EV (located inside.of\the electric vehicle)

1 portable or mobile/DRI EV supply equipment (not permanently fixed to the EV)

2 portable or‘mobile DRI EV supply equipment

3 stationary-DRI EV supply equipment

4 removable or non-removable RESS (battery system)

5 vehicle coupler, DC (according to IEC TS 62196-4)

7 standard plug and socket-outlet (AC) (according to the IEC 60884 series or the |IEC 60309 series)
8 dedicated plug and socket-outlet (DC) (according to IEC TS 62196-4)

9 A/B coupler (manufacturer specific)

NOTE 1 See Clause 7 for details.
NOTE 2 Vehicle parts are out of the scope of the document.

NOTE 3 Key "a" can include on site storage system.

a One or two can be optional.

Figure 1 — EV supply system configuration
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Table 1 — Corresponding type designations to ISO 18246

IEC TS 61851-3-1, IEC TS 61851-3-2 and

IEC TS 61851-3-4 Corresponding ISO 18246

EV supply system configuration type A Charging type A

EV supply system configuration type B

Charging type B
EV supply system configuration type C

EV supply system configuration type D

EV supply system configuration type E Charging type C

EV quppty systent configuration type

7 General EV supply system requirements

71 EV supply system requirements
7.1.1 General

The EV supply systems shall meet the following requirements.

[}
N

afety isolating transformer according to IEC 61558-2-6 shall be used.

e Double or reinforced insulation of construction of DRI.EV supply equipment according to
IEC TS 61851-3-2:2023, Clause 13 or Clause 16 and. Table DD.1.

P degree according to 9.1 and 12.3.

[ )
m

V supply systems according to the IEC 618%4*3 series shall use DC plug and socket-qutlet
nd/or vehicle coupler according to IEC T$62196-4:2022.

or DC (Figure 1, key 5 and key 8), up to 120 V, dedicated accessories accordinjg to
IEC TS 62196-4:2022 shall be usedmnly.

or AC (Figure 1, key 7), up to 8. A'standard plug and standard socket-outlets accordipg to
IEC 60884-1:2022 or IEC 60309-2:2021 shall be used only.

or AC (Figure 1, key 7)~over 8 A or for three phase applications, standard plug| and
standard socket-outlets according to IEC 60309-2:2021 shall be used only.

ccessories according to the IEC 60320 series shall not be used.

each active device, the conductor DC +60 V and DC -120 V shall be equipped with a
echanical switching device according to 12.1.

he simultafieous supply of DC +60 V and DC -120 V shall be avoided by an interlo¢king
itch,

OTE 1~ See S1a and S1b switches specified in Figure D.1 for example.

NOTE 2 DRI EV supply equipment with output voltages over 60 V DC can provide an insulation monitoring
device (IMD) according to IEC 61557-8:2014.

o EV supply system configuration type A to type C shall only be connected to the part of the
vehicle power supply circuits or the RESS (battery system) over a vehicle coupler according
to IEC TS 62196-4:2022, where protection against electric shock is provided by double or
reinforced insulation.

e EV supply system configuration type D to type F shall only be connected to removable RESS
(battery system) according to EN 50604:2016 and EN 50604:2016/AMD1:2021.

e The circuits of voltage class A and of voltage class B in vehicle power supply circuits of EV
supply equipment side shall be separated by double or reinforced insulation.

Compliance is checked by inspection and test according to the referenced clause(s).
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Examples of possible positions and installations of socket-outlets according to
IEC TS 62196-4:2022 are given in Annex B.

For signalling of the operational status of the socket-outlet or vehicle inlet according to
IEC TS 62196-4:2022 to customers, additional information are given in Annex A.

Compliance is checked by inspection and by test.

7.1.2 EV supply system configuration type A

A removable or non-removable RESS and the EV are sunnlied with energvusing a-portable or
P Ty ) g

mobile DRI EV supply equipment connected to the supply network over a standard plugl and
socket-outlet. DRI EV supply equipment, type A, is not permanently fixed to the EV and hof part
of thg EV.

NOTH If DRI EV supply equipment is permanently fixed to vehicle according to type A, it is net covered by this
document.

7.1.3 EV supply system configuration type B

A removable or non-removable RESS and the EV are supplied<with energy over a vehicle
coupler using a portable DRI EV supply equipment connected-to the supply network oyer a
standlard plug and socket-outlet (case B).

For type B: the vehicle inlet can be on the EV or on the RESS. In this case, one of the two Hoes
not gxist.

7.1.4 EV supply system configuration type.C

A removable or non-removable RESS and the EV are supplied with power over a vehicle coupler
using fixed installed DRI EV supply equipment connected to the supply network.

For type C:

) tBF vehicle inlet can be on the EV or on the RESS. In this case, one of the two doe$ not
ist;

o thhe socket-outlet (DC, Figure 1, key 8) can be replaced by a fixed cable on installation|side
cpse C.

7.1.5 EV supply'system configuration type D

A removed RESS is supplied with power using portable DRI EV supply equipment connectgd to
the qupply_network over a standard plug and socket-outlet.

7.1.6 EV supply system configuration type E

A removed RESS is supplied with power using fixed installed DRI EV supply equipment
connected to the supply network.

For type E: the socket-outlet (DC, Figure 1, key 8) can be replaced by a fixed cable on
installation side: case C.

7.1.7 EV supply system configuration type F

A removed RESS is supplied with power using a battery swap system according to
IEC PAS 62840-3:2021 connected to the supply network.
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Conversion device

—24 —

For further information, see Annex C.

7.2
7.2.1

Voltages and currents

Rated voltages and currents
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AC input voltage of the EV supply system shall not exceed 250 V AC single-phase or 480 V AC
three-phase. The AC input current for cord and plug connected EV supply system shall not

exceed 32 A.

NOTE

NOTE

The

Stan
follo

—h

—h

NOTH

1

3

butput current shall not exceed 60 A DC.

br system output voltages, see Table 3.

See 9.1.1 for current limitations of connecting accessories.

2 See IEC 61851-1:2017, 6.2.1 and 6.2.2, for the deviation of the AC input current in each couniry.

dard ratings for DRI EV supply equipment according to the IEC 64851-3 series af
VS

br system input voltages from the supply network, see Table 2;

Table 2 — Rated system inputvoltages

v AC pC ISO voltage-class
250 X B
400 B
480 B
400 X B

In the following countries, thé\acceptable rated supply voltage is up to 600 V AC: CA, US.

Table 3 — System output voltages class

Nominal output Maximum output DC ISO voltage-class
voltage voltage
48 60 X A
96 120 X B

NOTE Maximum system voltages for DC systems means the absolute highest

voltage in the system.

e

as

NOTE 4 The voltage range definitions for EMS are provided in object 6000, according to IEC TS 61851-3-5:2023.

Compliance is checked by inspection.

7.2.2

Current and voltage regulation

The DC output current of the DRI EV supply equipment shall not exceed the set current value

sent by the EV/RESS by more than 5 % and not exceed the maximum rated current.

Compliance is tested by simulation of fault conditions.

The DC output voltage of the DRI EV supply equipment shall not exceed the set voltage value
sent by the EV/RESS by more than 2 % and not exceed the maximum voltage.
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The DC power circuit shall be opened if these conditions are not met (see IEC 61851-3-4:2023,

7.4).

Com

pliance is tested by simulation of fault conditions.

For details of voltage and current regulation, see IEC TS 61851-3-2:2023, Annex CC.

7.2.3 AUX supply circuit

AUX

The

The

supply circuit consists of two conductive wires, AUX +12 V and AUX 0 V.

hominal voltage at AUX supply circuit shall be 12 V, max. 2 A.

voltage at the AUX supply circuit, if available at the vehicle coupler, shall bes12'V +

up tq 2 A and shall be less than 3 A for short circuit.

It is fecommended that, if AUX 0 V and DC 0 V conductors are connected inthe vehicle sys
the Voltage difference between AUX 0 V and DC 0 V shall not exceed 5. V..

Devi
15V

The

ces requiring connection to AUX supply circuit shall have an’input voltage range of 9

auxiliary voltage can be generated by different active "devices, for example the ba

system or the VCU.

Com

AUX
30V

See

Com|

The

bliance shall be tested by measurement at maximum rated current on the DC power ci

supply circuit and CAN circuit shall be"separated from other circuits with voltages
AC or 60 V DC by double or reinforcedinsulation.

EC TS 61851-3-2:2023, Clause 23, for internal wiring.

bliance shall be tested according to IEC TS 61851-3-2:2023, Clause 29.

exanple see IEC PAS-62840-3:2021, Figure B.3.

Com|

pliance shall be tested by measurement.

Duripg wake up by the EV/RESS, the AUX supply circuit of the DRI EV supply equipment

requ
cons

re wake-up current. The following list gives recommended maximum current absorptio
umers within the EV supply system:

tem,

V to

ttery

rcuit.

over

VCU for multiple supply shall provide at least 1,3 A for each AUX supply circuit outpuf, for

may
n for

e EMSCupto0,4A;
e Dbattery system up to 0,4 A;

e S

ecurity unit up to 0,2 A;

e gateway unit up to 0,2 A;

e S

ensor units and HMI may consume up to 0,4 A (optional);

e in sleep mode, 100 pA.
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7.3 Functions provided

7.31 Mandatory functions for power transfer

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

o verification that the EV is properly connected (proximity function), according to

IEC TS 62196-4:2022, 10.3;

e compatibility check according to IEC TS 61851-3-4:2023, 8.2.3.4, to verify the objects
according to 7.3.3;

e start power ftransfer (switch on active device) of the system according to

IEC TS 61851-3-4:2023, 8.2.3;

e sfop power transfer (switch off active device) of the system, according to
IIEC TS 61851-3-4:2023, 8.2.3;

e sglection of the maximum applicable current, according to 7.2.2;

e sglection of the voltage, according to 7.2.2;

e vgrification that open DC contacts are not live according to
IEC TS 61851-3-4:2023, 8.2.3.4;

e latching of the accessories rated above 5 A DC and 60 V DC according to
FC TS 62196-4:2022 (see 11.4).

Z

OTE Latching device can be used to provide the proximity function to the EV and the DRI EV gupply
fluipment. Object 6311, according to IEC TS 61851-3-5:2023 deseribes the function. "Device is latched" can

e used for proximity function.

o D

If thg DRI EV supply equipment can supply more than one connecting point simultaneously, the
aboVle functions shall be performed independently’for each connecting point.

Compliance is checked by inspection and test where applicable.

7.3.2 Optional functions for power transfer

The following functions may be pFrovided by the DRI EV supply equipment:

o indication of the real time_available load current of the DRI EV supply equipment;

e cpntrol for bi-directienal power flow.
NOTH Ventilation requirements can be subject to national or regional regulations or standards.

If applicable, Lcompliance is checked by meeting all of the relevant requiremenfs of
IEC TS 6185133-4:2023, 8.2.3.4.

7.3.3 Objects for compatibility check

The following objects of each active device shall be confirmed by compatibility check:

— device type, according to IEC TS 61851-3-5:2023, 5.1.1;
— supported functionality, according to IEC TS 61851-3-5:2023, 6.2.2;

— device manufacturer or responsible vendor (one of them), according to
IEC TS 61851-3-5:2023, 5.1.9 (EN 50325-4:2002, B.5.3, Object 100A,)):

e vendor ID;
e product code;
e revision number;
e serial number;
— software version, according to EN 50325-4:2002, B.5.3, Object 100A;
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L

- n

ardware version, according to EN 50325-4:2002, B.5.3, Object 1009,,;
ode-ID, according to EN 50325-4:2002, 3.2;

— minimum voltage, according to IEC TS 61851-3-5:2023, 6.2.21;

— maximum voltage, according to IEC TS 61851-3-5:2023, 6.2.18;

— max. continuous input current, according to IEC TS 61851-3-5:2023, 6.2.18;
— max. continuous output current, according to IEC TS 61851-3-5:2023, 6.2.19.

7.4

Requirements for AC/DC or DC/DC VCU for stationery DRI EV supply equipment

7.4.1

Subd
used

Any

NOTH

CAN
doub

See

7.4.2

Built
follo

General

lause 7.4 covers requirements for VCUs for AC/DC or DC/DC conversion of eléctric p
within stationary DRI EV supply equipment.

simultaneous supply of DC +60 V and DC -120 V shall be avoided by an’interlocking sw

See S1a/S1b switch specified in Figure D.1 for example.

circuit shall be separated from other circuits with voltages over 30 V AC or 60 V D
le or reinforced insulation.

Annex D and IEC TS 61851-3-2:2023, Clause 23, for internal wiring.

Built-in AC/DC VCU for stationary DRI E\)supply equipment

in AC/DC VCUs for stationary DRI EV supply equipment provides at least one o
ving DC power circuits:

. rIaximum system output voltage of +#60 V DC to the DC power circuits on side B by
f

NOTH
in Fig

7.4.3

llowing terminals:
DC +60 V;
DC O V.

llowing terminals:
DC -120 V;
DC O V.

. rIaximum system outpuf voltage of —120 V DC to the DC power circuits on side B b
f

Example for-wiring and insulation of built-in AC/DC VCU for stationary DRI EV supply equipment are {
ire D.1,.Rigure D.2 and Figure D.3. For additional information, see also IEC TS 61851-3-2:2023, Annex

Built-in DC/DC VCU for stationary DRI EV supply equipment

pwer

itch.

C by

f the

the

the

hown
AA.

The

Uilt-in DC/DTC VCU Tor stationary DRI EV supply equipment provides DT Input vo

(side A) according to Table 2 and DC output voltages (side B) according to Table 3.

Portable and mobile DC/DC VCUs are not supported by 7.4.3.

DC/DC VCUs provides AUX voltage for AUX supply circuit at side B or side A.

tage

NOTE Example for wiring and insulation of built-in DC/DC VCU for stationary DRI EV supply equipment is shown
in Figure D.3. For additional information, see also IEC 61851-3-2:2023, Annex AA.

7.4.4 Protection against access to live parts of built-in VCUs

Live parts of built-in VCUs shall be protected at least by basic insulation before integrating into
DRI EV supply equipment and are tested as a complete assembly.
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8 Communications

8.1 Command and control communication (mandatory)

The command and control communication between the DRI EV supply equipment and the EV
exchanges information (mandatory functions) to start, control and terminate the process of
power transfer from/to the EV as covered by 7.3.1. This command and control communication
shall be in accordance with IEC TS 61851-3-4:2023.

The use of a gateway is recommended to separate the CANopen EMS communication from
external influences. For further information, see IEC TS 61851-3-4:2023, 8.4.3 and Annex A.

8.2 | Optional communication

ExchHange of information, other than information covered by 8.1, between the DRI'EV supply
equipment and the EV are covered by 7.3.2 and IEC TS 61851-3-4:2023, AnnexA.

The pse cases and system architecture are specified in IEC TS 61851-3-4:2023, Annex A

8.3 | Communication circuit from the DRI EV supply equipment:tothe
telecommunication networks

Telegommunication network or telecommunication port of ¢the DRI EV supply equipment,
conﬂected to the telecommunication networks, if any, shall comply with the requirements for
connection to telecommunication networks of IEC 60950-1:2005,
IEC $0950-1:2005/AMD1:2009 and IEC 60950-1:2005/AMD2:2013, Clause 6.

Compliance is checked by inspection.

9 Protection against electric shock

9.1 Protection against direct contact

9.1.1 General

Protgction against direct contact shall consist of one or more provisions that, under ngrmal
conditions, prevent contact with hazardous-live-parts according to IEC TS 61851-3-2:2023,
Clauge 8 and Table DD\

Compliance is checked by inspection and measurement according to IEC TS 61851-3-2:3023,
Clause 8 and Tabfe DD.1.

Power contacts of accessories according to IEC TS 62196-4:2022 shall only be live if

o latehing according to IEC TS 62196-4:2022 is completed for accessories rated abovg 5 A
and 60 V DC, and

e compatibility check according to IEC TS 61851-3-4:2023, 8.2.3.4, is successfully
completed.

NOTE 1 Latching is not required for accessories having both a rated voltage 60 V or less and a rated current 5
A or less.

Immediately after the following events, all active devices shall be disconnected from the DC
power circuit within 100 ms:
e latching is opened or lost for accessories rated above 5 A and 60 V DC;

e communication is lost (detected by a missing heartbeat according IEC TS 61851-3-5:2023,
5.1.7 and 5.1.8);

e request to power off the device (according to IEC TS 61851-3-4:2023, 9.2.2);
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Compliance is checked by inspection and, if necessary, by a test on the sample wired as in
normal use and an externally generated test sequence that simulates the fault conditions.

Accessories rated above 5 A and 60 V DC shall only be live if all vehicle connectors or plugs
are fully engaged (proximity function or connection switch according to
IEC TS 62196-4:2022, 10.3).

Compliance is checked by inspection.

9.1.2 IP ratings for protection against electric shock

IP raltings for enclosures shall be at least IPXXC.
For all other applications, the minimum IP rating is covered by Table 4.

Table 4 — IP ratings

60 V 120 V | Mated Not IPXX 2
DC DC mated
For ainy accessory in mated condition X I
] ] X X q&
For fledicated DC accessories (IEC TS 62196-4) " " d3

NOT|E For standard accessories (IEC 60884 series, IEC 60309-series), the IP rating of their product standard
appljes.

2 |p the following countries, IPXXD is not required: SE,, CH:

Compliance is checked by test in accordance with IEC 60529.

NOTH In the following countries, as exception to IEC 61439-7:2022, 10.2.701, the product must fulfil a mirfimum
requiement of IPXXB after the test: SE, CH:

9.2 | Stored energy — Discharge of capacitors
9.2.1 Disconnectiontof plug connected EV supply equipment

For plug and cable connected EV supply equipment, where the connection pins are accespible
after|unplugging, ©n€ second after disconnecting the standard plug from the standard sogket-
outldt, the voltage'between any combination of accessible contacts of the standard plug [shall
be Ig¢ss than@requal to 60 V DC or the stored charge available shall be less than 50 uC.

Complianee is checked by inspection and by test with the EV disconnected according to
IEC B0950-1:2005 and IEC 60950-1:2005/AMD1:2009, 2.1.1.5.

NOTE Requirements for the EV are specified in ISO 18246.
9.2.2 Loss of supply voltage to permanently connected EV supply equipment

The voltage between power lines or power lines and protective earthing conductor, when
measured at the input supply terminals of the EV supply equipment, shall be less than or equal
to 60 V DC or the stored energy shall be less than or equal to 0,2 J within 5 s after disconnecting
the supply network voltage to the EV supply equipment.

Compliance is checked by inspection and by test with no EV connected to the EV supply
equipment according to IEC 60950-1:2005 and IEC 60950-1:2005/AMD1:2009, 2.1.1.7.
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9.3 Fault protection

Fault protection shall consist of the following protective measures according to
IEC 60364-4-41:2005 and IEC 60364-4-41:2005/AMD1:2017: double or reinforced insulation.

Compliance is checked by inspection and tests according to 7.1.

9.4 DC leakage currents

The following requirement shall be fulfilled to ensure a proper function of an RCD in the fixed
electrical installation.

The DRI EV supply equipment shall ensure by its design that a DC leakage current-do€e$ not
exceled the values specified in [IEC TS 61851-3-2:2023, Clause 13 or Clause 16.

Compliance shall be tested in accordance with IEC TS 61851-3-2:2023, Clause 13 or Clause
16.

9.5 | Y capacitors

The )Y capacitors shall comply with IEC TS 61851-3-2:2023, Clause*22.

Compliance shall be tested by tests according to IEC TS 61851-3-2:2023, Clause 22.

10 $pecific requirements for accessories

10.1| General requirements

Accgssories used to connect DRI EV supply“equipment to the supply network or to the EV/RESS
shalllbe in accordance with the requirements specified in 7.1.1.

Compliance is checked by inspectian.

NOTH In the following countries, national requirements apply for the standard plug and socket-outlets: US, CA, JP,
DE, FR, CH.

10.2| Adaptors

Adaptors shall not be.used to connect a vehicle connector to a vehicle inlet or a plug to a sogket-
outlgt.

10.3| Lateching device

Interlocking (may be provided by a latching device) of the accessories is mandatory for
accessories Tatedabove 5 Aand 60—V DCtopreventthemr fromrumnimtentiomat-separation and
breaking under load. The interlocking shall insure that the power transfer is stopped before
separation. See also 7.1.1.

The plug or vehicle connector, if in the latched state, shall only be unlatched automatically
under one of the following conditions:

— aspecific customer action is taken on the DRI EV supply equipment to disconnect the supply
network by request to power off the device (according to IEC TS 61851-3-4:2023, 9.2.2);

— request to power off the device (according to IEC TS 61851-3-4:2023, 9.2.2);

— loss of power supply to the DRI EV supply equipment;

— communication is lost (missing heartbeat according to IEC TS 61851-3-5:2023, 5.1.7 and
5.1.8).
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Latching device is tested according to IEC 62196-1:2022, 14.1.

10.4 Contact sequencing of accessories

The contact sequencing during mating and un-mating shall be in accordance with
IEC TS 62196-4:2022, 6.406.

Compliance is checked by inspection.

11 Cable assembly requirements

1.1

The fable assembly shall be provided with cables that are suitable for the application.

NOTH

A caple assembly shall be so constructed that it cannot be used as a cord extension set.

Compliance is checked by inspection.

11.2

General

The IEC 62893 series covers some types of cables for the DRI EV supply equipment.

Electrical rating

For fypes B and D, the voltage and current ratings of the cable assembly shall be compa3tible
with fhe rating of the related contact of the accessories according to IEC TS 62196-4:2022] See

also(7.1.1.

For fypes A, C and E, the voltage and currentratings of the cable assembly shall comply| with

IEC TS 61851-3-2:2023, Clause 25.

For gase C, the voltage and current ratings of the cable assembly shall be compatible with the

rating of the DRI EV supply equipment and the vehicle connector.

Compliance is checked by inspection and tests according to

IEC S 61851-3-2:2023, Clause 25.

11.3

Mechanical characteristics

The |mechanical_characteristics of the cable should be equivalent or superior to thoge of
IEC $0245-4 cable, as well as for fire resistance, chemical withstand, UV resistance. For EVs,

see |he IEC 62893 series.

NOTH 1

familigs), IP (VCT, etc.).

In-the following countries, other cable types are required by national regulations: US (type cable EV], EVJ

NOTE 2

In the following county, cable types G, SEO, SO, STO, SJEO, SJO, SJTO, or W, or a cord that is equally

serviceable in accordance with CSA C22.2 No. 49, are required: CA.

For type B and type D, the length of the cable from the plug to the portable or mobile DRI EV
supply equipment or from the portable or mobile DRI EV supply equipment to the vehicle
connector shall be at least 0,5 m and not more than 2 m each.

For type C and type E, the length of the cable from the plug to the vehicle connector shall be
at least 1 m and not more than 4 m.

For case C, the length of the cable from the DRI EV supply equipment to the vehicle connector
shall be limited to 2 m.
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Compliance is checked by inspection.

11.4 Storage means for case C

For case C connections, a storage means shall be provided for the vehicle connector when not
in use.

Compliance is checked by inspection.

11.5 Strain relief

Strain relief shall be in accordance with [IEC 61851-1:2017, 11.6.

12 DRI EV supply equipment constructional requirements and tests

12.1| Characteristics of mechanical switching devices
12.1|1 General

Swit¢thing devices within DRI EV supply equipment on DC power circuit shall comply with [their
releant standards, with at least the characteristics as given in 12.1.2.

12.1]2 Switch and switch-disconnector

Swit¢hes and switch-disconnectors shall comply withdEC 60947-3:2020.

For AC applications, switches and switch-disconhectors shall have a rated current, |at a
utilization category of at least AC-22A, not less ‘than the rated current of the circuit that|they
are iptended to operate in.

For DC applications, switches and switch-disconnectors shall have a rated current, |at a
utilization category of at least DC-24A, not less than the rated current of the circuit that|they
are iptended to operate in.

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

Compliance is checked.by. inspection.

12.1{3 Contactor

Contactors shall comply with IEC 60947-4-1:2018.

For AC applications, contactors shall have a rated current, at a utilization category of at |east
AC-1,"not less than the rated current of the circuit that they are intended to operate in.

For DC applications, contactors shall have a rated current, at a utilization category of at least
DC-1, not less than the rated current of the circuit that they are intended to operate in.

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

Compliance is checked by inspection.

12.1.4 Circuit-breaker

Circuit breakers, if any, shall comply with IEC 60898-1 or IEC 60947-2 or IEC 61009-1.

NOTE In the following country, national standards or regulations provide the different requirements: JP.
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Compliance is checked by inspection.

12.1.5 Relays

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

— 50 000 cycles;
— contact category: CC 2.

12.1.6 Switch-on peak current

It is fecommended that the maximum sum of all directly connected capacities does notyexgeed
1 00D puF at DC power circuit.

EacH active device (e.g., DRI EV supply equipment) shall be protected againstiinrush curfents
resulting from switch-on capacitive loads up to 1 000 pF.

Compliance is tested by applying a capacity of 1 000 pF or a capacity aceording to manufacturer
request to the DC power circuit and then start power transfer.

If power transfer continues for at least 60 s, the DRI EV supply-equipment is deemed to pass
the tpest.

12.2| Clearances and creepage distances

The tlearances and creepage distances in the DRKEV supply equipment, installed as intepded
by the manufacturer, shall be in accordanoce with the requirements specified in
IEC TS 61851-3-2:2023, Clause 29.

— Hor stationary DRI EV supply equipment providing IP 55 or higher, pollution degrge 2
applies.

— Hor all other stationary DRI EV_supply equipment, pollution degree 3 applies.

Partg of the DRI EV supply equipment directly connected to the AC supply network shgll be
designed according to overvoltage category IV.

Compliance is checked by inspection, by measurement and by tests.

Permanently connected DRI EV supply equipment shall be designed according to a minimum
overyoltage category Ill, except for the vehicle connector in case C where a minimum
overyoltage category |l applies.

Compliance is checked by inspection, by measurement and by tests.

DRI EV supply equipment supplied through a cable and plug shall be designed according to
IEC TS 61851-3-2:2023, Clause 29, by a minimum overvoltage category Il. Tests shall be
performed according to IEC TS 61851-3-2:2023, Clause 29 and Table DD.1.

Compliance is checked by inspection, measurement and tests according to
IEC TS 61851-3-2:2023, Clause 29 and Table DD.1.

Equipment that is intended to be used under the conditions of a higher overvoltage category
shall include an appropriate overvoltage protective device (see IEC 60664-1:2020, 4.2.2.5).

Compliance is checked by inspection.

NOTE Additional information is given in 12.6.2.
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12.3 IP degrees
12.3.1 Degrees of protection against solid foreign objects and water for the enclosure

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

— indoor use: at least IP 21;

— outdoor use: 1P44;

— portable or mobile DRI EV supply equipment: at least IP 55.

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

Compliance is checked by test in accordance with IEC 60529.

12.3|2 Degrees of protection against solid foreign objects and water for accessorig¢s

The |minimum |IP degree for plug, socket-outlets and the vehicle) connectors shall He in
accofrdance with their appropriate standards.

The minimum IP degrees of accessories according to IEC TS 62196-4:2022 shall be as follows.

mdoor use:

vehicle connector mated with vehicle inlet: 1P21;

plug mated with socket-outlet: IP21;
vehicle connector for case C when netimated: 1P24.

— Qutdoor use:

¢| vehicle connector mated with vehicle inlet: 1P44;
o| plug mated with socket-outlet: 1P44;

¢| vehicle connector whefnnnot mated: IP24;

o] socket-outlet when not mated: 1P24.

Compliance is checked\by test in accordance with IEC 60529.

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

NOTH Inthe following country, the UL articulated finger probe is used according to national regulations: US.

12.44nsutationresistance

The insulation resistance is measured with a 500 V DC voltage applied between all
inputs/outputs connected together (power source included), and the accessible parts shall be
R>7 MQ.

The measurement of insulation resistance shall be carried out after applying the test voltage
during 1 min and immediately after the damp heat continuous test of IEC 60068-2-78:2012, test
Cab, at 40 °C £ 2 °C and 93 % relative humidity for four days.

Test shall be conducted according to IEC TS 61851-3-2:2023, Clause 13 and/or Clause 16 and
Table DD.1.
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Compliance is tested according to IEC TS 61851-3-2:2023, Clause 13 and/or Clause 16 and
Table DD.1.

12.5 Touch current

The touch current between any AC supply network live parts and the accessible metal parts
connected with each other and with a metal foil covering insulated external parts shall be
measured in accordance with IEC 62477-1:2022, 5.2.3.7, and shall not exceed the values
indicated in Table 5.

The touch current shall be measured within one hour after the damp heat continuous test of

IEC
the
IEC

The

50068-2-78:2012, test Cab, at 40 °C + 2 °C and 93 % relative humidity for four days,
DRI EV supply equipment connected to AC supply network in accordance
50990:2016, Clause 6.

supply voltage shall be 1,1 times the nominal rated voltage for this measurément.

Table 5 — Touch current limits

with
with

Class | Class Il

mA mA
Betyveen any live parts and the accessible metal parts connected with 35 0.25
each other and a metal foil covering insulated external parts ’ ’
Betyveen any live parts and the metal inaccessible parts normally fion- .
actiyated (in the case of double insulation) Not applicable 3.5
Betyveen inaccessible and accessible parts connected with.each other Not applicable 05
and|a metal foil covering insulated external parts (additienal‘insulation) PP ’

This|test shall be made when the DRI EVisupply equipment is functioning with a resistive
at rated output power.

The

isolated from the earth.

12.6| Dielectric withstand voltage

12.6{1 AC withstand’'voltage

The
as f

1)

2)

3)

pquipment is fed through an_isolating transformer or installed in such a manner that

Hielectric withstand voltage at power frequency (50 Hz or 60 Hz) shall be applied for 1
dllows.

Hor basic insulation

load

it is

min

U, +"1 200 V (RMS) in common mode (all circuits in relation to the inaccessible condu

ctive

parts) and differential mode (between each electrically independent circuit and all other

conductive parts or circuits) as specified in IEC 60664-1:2020, 5.4.3.

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

For a DRI EV supply equipment
2x (U, + 1200 V) (RMS)in common mode (all circuits in relation to the exposed condu

ctive

parts) and differential mode (between each electrically independent circuit and all other

exposed conductive parts or circuits) as specified in IEC 60664-1:2020, 5.4.3.2.

For DRI EV supply equipment where the insulation between the AC or DC supply network

and the DC output circuit is double or reinforced insulation, 2 x (U, + 1 200 V) (RMS)
be applied to the insulation.

shall

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

For test voltage tolerances and the selection of test equipment, see IEC 61180:2016.

12.6.2 Impulse dielectric withstand (1,2/50 ps)

The [dielectric withstand of the power circuits at impulse shall be checked using valugs in
accordance with appropriate over-voltage category as indicated in IEC 60664-1:2020, Table F.1.

The |mpulse voltage shall be applied to live parts and exposed conductive parts.
The {est shall be carried out in accordance with the requirements of IEC 61480:2016.
Compliance is tested according to IEC 61180:2016.

Overnvoltage categories are specified in 12.2.

NOTH For an explanation of the overvoltage categories, see IEC 60664:-1:2020, 4.3.2.
12.7] Temperature rise

Assgmblies for DRI EV supply equipment shall comply with IEC 61439-7:2022.

12.8| Damp heat functional test

Immediately after the conditioning defined below, the DRI EV supply equipment shall process
compatibility check according to 7.3.3.

Conditioning:
— for indoor units: 6 cycles of 24 h each to a damp heat cycling test according to
FC 60068-2-30:2005.(test Db) at (40 £ 3) °C and relative humidity of 95 %;

— for outdoor units: two identical 12-day periods. Each 12-day period comprises

5 cycles of.24 h each to a damp heat cycling test according to IEC 60068-2-30:2005
(test Db)at'(40+3) °C and relative humidity of 95 %, and

7 cycles of 24 h each to salt mist test according to IEC 60068-2-11:2021 (test Kal salt
mist), at a temperature of (35 £ 2) °C.

Conflarmity is checked by a successfully completion of a compatibility check according of 7.3.3.

12.9 Minimum temperature functional test

The DRI EV supply equipment shall be pre-conditioned in accordance with IEC 60068-2-1:2007,
test Ab, at the minimum operating temperature (either -5 °C for indoor, —25 °C outdoor or lower
values declared by the manufacturer +3 K) for (16 + 1) h.

The DRI EV supply equipment shall process compatibility check according to 7.3.3, while at the
minimum operating temperature.

Conformity is checked by a successfully completion of a compatibility check according of 7.3.3.
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12.10 Mechanical strength

DRI EV supply equipment shall be constructed of materials capable of withstanding the
mechanical strength that are likely to be encountered in specified service conditions.

NOTE

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

IEC 61439-7:2022, 10.2.701, is applicable with the following addition: the minimum degree of
protection against mechanical impact provided by the enclosure shall be IK10 according to

IEC 62262.
NOTH 22—t thefoftowimgcoumntry, the product mustfutfia o requiterment of tPXXBafter the test—SE:
Compliance is checked by inspection, by measurement and by tests.

13 ¢

Whe

same input line, they shall have individual protection incorporatediin' the DRI EV st

equi

Such
IEC

NOTH
with n

NOTH
rating

Stati

Protegctive devices against over-curtents or short circuits of DRI EV supply equipment sh3

coor

NOTE
both.

Com

14 |

Eme

Dverload and short-circuit protection

e connecting points can be used simultaneously and are intended totbé supplied fron

bment.

over-current protective devices shall comply with [EGC60947-2, |IEC 60947-6-2
51009-1 or with the relevant parts of the IEC 60898 series*or IEC 60269 series.

1 In the following country, the methods of protection against,Gver-current and overvoltage are in accor
ational codes: CA.

2 In the following countries, the branch circuit over-current protection is based upon 125 % of the equi
Us, CA.

jinated with those of the supply network.

3 Protection against short*circuit can be provided in the fixed installation, the DRI EV supply equipmg

pliance is checked’/by inspection.

EFmergency switching or disconnect (optional)

rgency switching or disconnect equipment shall be used to disconnect the supply net

h the
pply

Hance

bment

bnary DRI EV supply equipment shall*provide over current protective device for thg DC
power circuit.

Il be

nt, or

work
F if

from

stationary DRI EV supply equipment (EV supply system configuration type C, E and

appli

cable).

Such equipment can be subject to national rules.

Such equipment may be part of the supply network or the stationary DRI EV supply equipment.

Com

pliance is checked by inspection.
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15 Marking and instructions

15.1 Installation manual

Instructions for the connection of the EV to the DRI EV supply equipment shall be provided

within the DRI EV supply equipment user's manual (instructions) and in the manufactu
technical documentation supplied with the equipment.

The DRI EV supply equipment manufacturer shall state in the manual, where applicable

rer’'s

, the

interface characteristics specified in IEC 61439-7:2022, Clause 5. Wiring instructions shall be

provided.

If protective devices are included in the DRI EV supply equipment, the manual shalk ind
the ¢haracteristics of those protection devices explicitly describing the type and. nating.
information may be provided in a detailed electric diagram.

If the protective devices are not in the DRI EV supply equipment, the manual shall indica
information necessary for the installation of external protection explicitly~describing the
and fating of the devices to be used.

It is fecommended that the installation manual be made availabfle to future customers.
The |nstallation manual shall indicate if the optional function.for ventilation is supported.

The jnstallation manual shall indicate ratings or otherjnformation that denote special (s¢
or unjusual) environmental conditions of use (see 8.4).

The |nstallation manual of DRI EV supply equipment shall indicate the classifications as g
in Clause 6.

Compliance is checked by inspection.

15.2| User manual (instructions) for DRI EV supply equipment

Userlinformation shall be provided by the manufacturer on the DRI EV supply equipment
a user’'s manual.

Suchl information shall state the following:

— adaptors of_conversion adapters are not allowed to be used;
prd extension sets are not allowed to be used;

|
Q

— g cord-extension set, or a second cable assembly shall not be used in addition to the ¢

assembly for the connection of the EV to the DRI EV supply equipment;

— use only with vehicle classified for the use with DRI EV supply equipment;

— relevant information about usage of «class Il equipment as covered
IEC TS 61851-3-2:2023, Table DD.1, and according to IEC 60335-1:2020, 7.12.

The user manual shall include information about national usage restrictions.

Compliance is checked by inspection.

cate
The

e all
type

vere

iven

or in

able

by
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15.3 Marking of DRI EV supply equipment type A to type F

The DRI EV supply equipment manufacturer shall provide each DRI 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:

— name, initials, trademark or distinctive marking to identify the manufacturer;

— part number;

— serial number or production lot;

— date of manufacture;

— rated voltage in V (input and output) according to 7.1;
— rated frequency in Hz;

— rated current in A (input and output) and the ambient temperature used to determing the
rated current according to 7.1;

— njumber of phases;
— degree of protection (see 9.1 and 12.3);

— @[l necessary information relating to the other declared classifications according to
(lause 6, characteristics and diversity factor(s) — see also”IEC TS 61851-3-2:2023,
Tlable DD.1, and IEC 60335-1:2020, 7.1;

- rr;tinimal contact information (phone number, address” of contractor, installef or
anufacturer), only applicable for built-in equipment.

NOTH 1 In the following country, all DRI EV supply equipment mustjbe marked with the words "For use with electric
vehicles", which must be visible during intended use: CA.

NOTH 2 In the following country, the special environmental or ventilation conditions must be marked: CA.

Compliance is checked by inspection and test-of 15.5.

15.4( Marking of cable assemblies type C and type E

The ftable assembly for type C and:type E according to Figure 1 shall be marked in a dufable
manhper by a label or equivalent-imeans with the following information:
ame, initials, trademark-or distinctive marking to identify the manufacturer;

n
— type designation orsidentification number or any other means of identification, making it
possible to obtain‘\relevant information from the manufacturer;

|
-

hted voltage in.V according to 7.1;

|
-

hted currentin A according to 7.1;.

— number of phases.

- dlegree of protection according to 9.1 and 12.3;

Compliance is checked by inspection and test of 15.5.

15.5 Durability test for marking

Marking made by moulding, pressing, engraving or similar, including labels with a laminated
plastic covering, shall not be submitted to the following test.

The markings required by this document shall be legible with corrected vision, durable and
visible during use.

Compliance is checked by inspection and by rubbing the marking by hand for 15 s with a piece
of cloth soaked with water and again for 15 s with a piece of cloth soaked with petroleum spirit.
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NOTE The petroleum spirit is defined as a solvent hexane with a content of aromatics of maximum 0,1 % in volume,
a kauri-butanol value of 29, an initial boiling point of 65 °C, a final boiling point of 69 °C and a density of approximately

0,68 g/cmS.

After the test, the marking shall be legible to normal or corrected vision without additional
magnification. It shall not be easily possible to remove marking plates and they shall show no
curling.
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A1

Annex A
(informative)

Acoustical and optical signalling

General

Signalling may be provided by optical and/or acoustical devices.

A.2

For
light'

The

|
-

[
J3 T o o

Optical signalling

pptical signalling, two or more lights shall be used. One "latching light" and-one "p
. Consumption of all luminous elements shall be less than 0,5 W.

following information shall be provided by the following recommended signals:

bady: "latching light" illuminates blue;

ait: alternating blinking of both lights in blue, max. 5 s;

Iilure: synchronous blinking of both lights in orange, max/ 5-s;

tch successful: "latching light" illuminates green;
ower transfer: "power light" illuminates green;

ot ready (reserved or defect): no light illuminates.
Acoustical signalling

following information may be providediby the optical and/or acoustical signal:

bady: no signal;
ait: no signal;

[
3 9O o

- fIiIure: continuing acoustical’signal min. 2 s max. 5 s;

tching successful: one bleep max. 0,5 s;
ower transfer: no-signal;

ot ready (reserved or defect): no signal.

pwer
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Annex B
(informative)

Example of position for socket outlets

Figure B.1 and Figure B.2 show examples of position for socket outlets.

Dimensions in millimetres
\ \
\ Il‘
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Figure B.1 — Example)of position of the socket-outlet overview
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