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Intefnational"Standard IEC 61851-1 has been prepared by IEC technical committee
Elegtricroad vehicles and electric industrial trucks.

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -

Part 1: General requirements

FOREWORD

aJl national electrotechnical committees (IEC National Committees). The object of IEC is/te’ pro
international co-operation on all questions concerning standardization in the electrical and electronic field
this end and in addition to other activities, IEC publishes International Standards, Technical“Specificat
chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg
the subject dealt with may participate in this preparatory work. International, governmental and
gpvernmental organizations liaising with the IEC also participate in this preparation. lEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance with\conditions determine
agreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express, asrnearly as possible, an internat
cpnsensus of opinion on the relevant subjects since each technical committee has representation fro
interested IEC National Committees.

C Publications have the form of recommendations for internationahise and are accepted by IEC Naf
ommittees in that sense. While all reasonable efforts are madeto ensure that the technical content of
ublications is accurate, IEC cannot be held responsible faf,the way in which they are used or for
isinterpretation by any end user.

order to promote international uniformity, IEC Nationall Committees undertake to apply IEC Publica
tlansparently to the maximum extent possible in their national and regional publications. Any diverg
between any IEC Publication and the corresponding national or regional publication shall be clearly indicat
the latter.

C itself does not provide any attestation of coenformity. Independent certification bodies provide confo
apsessment services and, in some areas, actess to IEC marks of conformity. IEC is not responsible fo
services carried out by independent certification bodies.

Il users should ensure that they have the latest edition of this publication.

o liability shall attach to IEC or its directors, employees, servants or agents including individual experts
embers of its technical committees and IEC National Committees for any personal injury, property dama
other damage of any natureswhatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the“publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn tosthe-Normative references cited in this publication. Use of the referenced publicatio
ndispensable for th€ cofrect application of this publication.

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

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization.compifising
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This third edition cancels and replaces the second edition published in 2010. It constitutes a
technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) The contents of IEC 61851-1:2010 have been re-ordered. Numbering of clauses has

b)

changed as new clauses were introduced and some contents moved for easy reading.

The

following lines give an insight to the new ordering in addition to the main technical

changes.

All requirements from IEC 61851-22 have been moved to this standard, as work on

IEC 61851-22 has ceased.
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Any requirements that concern EMC have been removed from the text and are expected
to be part of the future version of 61851-21-21.

Clause 4 contains the original text from IEC 61851-1:2010 and all general requirements
from Clause 6 of IEC 61851-1:2010.

Clause 5 has been introduced to provide classifications for EV supply equipment.

Previous general requirements of Clause 6 have been integrated into Clause 4. Clause 6
contains all Mode descriptions and control requirements. Specific requirements for the
combined use of AC and DC on the same contacts are included.

Clause 9 is derived from previous Clause 8. Adaptation of the description of DC

mwww&&mwmmmvmﬁm-mwmw—mw by
ndustry and based on the standards IEC 61851-23, IEC 61851-24 as well as IEC 62196-1,

EC 62196-2 and IEC 62196-3. Information and tables contained in the IEC 62196 sqries
standards have been removed from this standard.

Clause 10 specifically concerns the requirements for adaptors, initially in Clause 6.
Clause 11 includes new requirements for the protection of the cable.

Specific requirements for equipment that is not covered in the IEC 62752 remain in|the
present document.

Previous Clause 11 is now treated in Clauses 12 to 13. The. requirements in 618%1-1
cover the EV supply equipment of both mode 2 and mode.3 types, with the exception in-
cable control and protection devices for mode 2 charging/of-electric road vehicles (IC-CPD)
which are covered by IEC 62752.

Clause 14 gives requirements on automatic reclosing of protection equipment.

Clause 16 gives requirements for the marking\of equipment and the contents of|the
nstallation and user manual. This makes_specific mention of the need to mairtain
coherence with the standards for the fixed .installation. It also contains an important [text
bn the markings for temperature ratings.

Annex A has been reviewed to introduce complete sequences and tests and to make| the
bxact cycles explicit. Annex A in this‘edition supersedes IEC TS 62763 (Edition 1).

Annex B is normative and has requirements for proximity circuits with and without current
coding.

Previous Annex C has beeh removed and informative descriptions of pilot function [and
broximity function implementations initially in Annex B are moved to Annex C.

New informative Amnex D describing an alternative pilot function system has been
ntroduced.

Dimensional réquirements for free space to be left around socket-outlets used for[ EV
bnergy supplyidare given in the informative Annex E.

The inclusion of protection devices within the EV supply equipment could, in some cages,
contribute” to the protection against electric shock as required by the installation. This is
covered by the information required for the installation of EV supply equipment in
Clause 16 (Marking). r

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

FDIS Report on voting
69/436/FDIS 69/469/RVD

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

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

1

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

In this standard, the following print types are used:
— test specifications and instructions regarding application of Part 1: italic type.

— notes: smaller roman type.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data

related-to-the-specific-publication—At-this-datethe publicationwill be
Lig Lig T g

+ reconfirmed,

e withdrawn,

* feplaced by a revised edition, or
*+ amended.

IMPORTANT - The 'colour inside’ logo on the cover page of_this publication indicates
thagt it contains colours which are considered to be‘“useful for the correct
ungderstanding of its contents. Users should therefore’ print this document using a
colour printer.
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INTRODUCTION

This standard is the first part of the IEC 61851 series of standards that gives the general
requirements for the supply2 of electric energy to Electric road vehicles®. It is to be noted that
the vehicle and the EV supply equipment2 make up a complete system that is covered by a
number of IEC and ISO standards.

IEC 61851 covers the mechanical, electrical, communications, EMC and performance
requirements for EV supply equipment used to charge electric vehicles, including light electric
vehicles.

IEC|61851 is divided into several parts as follows:

— Part 1: General Requirements,
[his document gives the general requirements that serve as a basis for all the subseqlient
standards in the series. It includes the requirements for AC EV supply equipment.

— Part 21-14: Electric vehicle onboard charger EMC requirements for conductive connedtion
0 an AC/DC supply. This part will cover requirements for EMC onboard the vehicle.

— Part 21-25: EMC requirements for OFF board electric vehicle charging systems. This [part
will cover all requirements for AC and DC EV supply equipment. EMC requirementq for
vireless power transfer systems (WPT) will not be included.

— Part 23: DC electric vehicle charging station (2014).This.part covers the requirementg for
DC charging stations both permanently wired and cable'and plug connected.

— Part 24: Digital communication between a d.c. EV~Charging station and an electric vehicle
for control of d.c. charging (2014). This part provides the requirements for communicdtion
pbetween the vehicle and the DC charging stations of Part 23.

IEC|61851-3 subseries is under developmentjand is intended to cover EV supply equipment
withl a DC output not exceeding 120 V where reinforced or double insulation or class I}l is
usefl as the principal means of protection against electric shock (information on scope as
avallable on 3/2016).

— Part 3-1: Electric vehicles *“conductive power supply system - Part 3-1: Gerleral
Requirements for Light Electric Vehicles (LEV) AC and DC conductive power supply
Eystems.

— Part 3-2: Electric vehicles conductive power supply system — Part 3-2: Requirementg for
| ight Electric Vehicles (LEV) DC off-board conductive power supply systems.

— Part 3-3: Electtic) vehicles conductive power supply system — Part 3-3: Requirementg for
| ight Electric Mehicles (LEV) battery swap systems.

— Part 3-4+~Electric vehicles conductive power supply system — Part 3-4: Requirementg for
| ight Electric Vehicles (LEV) communication.

— Part"3-5: Electric vehicles conductive power supply system — Part 3-5: Requirementg for
Light Electric Vehicles communication — Pre-defined communication parameters.

— Part 3-6: Electric vehicles conductive power supply system — Part 3-6: Requirements for
Light Electric Vehicles communication —Voltage converter unit.

— Part 3-7: Electric vehicles conductive power supply system — Part 3-7: Requirements for
Light Electric Vehicles communication — Battery system.

2 The term “supply or electric energy” is used to designate energy flow to and from the electric vehicle. The term
“charging” used in the title is also used to designate such energy flow.

3 The reader is advised to refer to the definitions clause 3 for this and all subsequent terms that are used in this
document.

4 Under preparation.

5 Under preparation.
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Documents directly related to the present document:

Redquirements for wireless power transfer systems are given in IEC 61980-1.

ISO 17409:2015, Electrically propelled road vehicles — Connection to an external electric
power supply — Safety requirements.

This document gives requirements for electric vehicle that is to be connected to the EV
supply equipment. It covers all the classes of vehicles that are in the scope of
ISO/TC 22/SC 37.

IEC 62752:2016, In-cable control and protection device for mode 2 charging of electric
road vehicles (IC-CPD).

This product standard gives the requirements for Mode 2 cable assemblies that include
tupplementary protective and control devices that allow the safe connection of a vehicle to
mains socket-outlet of an installation.

SO/IEC 15118 (all parts), Road vehicles — Vehicle to grid communication interface

[his series of documents gives the description and the requirements for high level data
communication between the EV and the EV supply equipment.
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ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -

Part 1: General requirements

1 Scope

Thi arto 61851 applies
with| a rated supply voltage up to
1000V AC. orup to 1500V DC.

000 C o up 7 and rte out oliage

cles

(PHEV), that derive all or part of their energy from on-board rechargeable. energy stofage

systems (RESS).

Thig standard also applies to EV supply equipment supplied from on-site'storage systems
buffer batteries).

The|aspects covered in this standard include:

e the characteristics and operating conditions of the EV supply equipment;
e the specification of the connection between the EN~Supply equipment and the EV;

o the requirements for electrical safety for the EV'Ssupply equipment.

(e.g.

Addjtional requirements may apply to equipment designed for specific environment§ or

condlitions, for example:

e EV supply equipment located in hazardous areas where flammable gas or vapour an
combustible materials, fuels or othér combustible, or explosive materials are present;

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

o EV supply equipment intendéd to be used on board on ships;

Recluirements for electrical devices and components used in EV supply equipment are
incléided in this standard:and are covered by their specific product standards.

EMC requirements for EV supply equipment are expected to be covered in the fu
IEC|61851-212%

Requirements for bi-directional energy transfer are under consideration and are not in
edit|lor,of IEC 61851-1.

d/or

not

ture

this

This standard does not apply to:

o safety aspects related to maintenance;

e charging of trolley buses, rail vehicles, industrial trucks and vehicles designed primarily for

use off-road;

e equipment on the EV;

e EMC requirements for equipment on the EV while connected, which are covered in

IEC 61851-21-1;
e Charging RESS off board of the EV;

6 Under consideration.
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e DC EV supply equipment that relies specifically on double/reinforced insulation or class Il
protection against electric shock. See IEC 61851-23 or the future IEC 61851-3 series.

The IEC 61851 series covers all EV supply equipment with the exception of in-cable control
and protection devices for mode 2 charging of electric road vehicles (IC-CPD) which are
covered by IEC 62752.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
confent constitutes requirements of this document. For dated references, only the gdijtion
citedl applies. For undated references, the latest edition of the referenced document (includling
anylamendments) applies.

IEC|60038, IEC standard voltages
IEC|60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC|60068-2-78, Environmental testing — Part 2-78: Tests — TestCab: Damp heat, stqady
statg

IEC|60309-1, Plugs, socket-outlets and couplers for industrial purposes — Part 1. Gerleral
reqyirements

IEC|60309-2, Plugs, socket-outlets and couplers foryindustrial purposes — Part 2: Dimensipnal
intefchangeability requirements for pin and contact-tube accessories

IEC|60364-4-41, Low-voltage electrical installations — Part 4-41: Protection for safely —
Protection against electric shock

IEC|60364-5-54, Low-voltage electrical installations — Part 5-54: Selection and erectiop of
eledtrical equipment — Earthing atrangements and protective conductors

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

IEC|60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requiremeénts and tests

IEC|60884-1, Rlugs and socket-outlets for household and similar purposes — Part 1: General
reqyirements

IEC|60898 (all parts), Circuit-breakers for overcurrent protection for household and similar
installations

IEC 60898-1, Electrical accessories — Circuit-breakers for overcurrent protection for
household and similar installations — Part 1: Circuit-breakers for a.c. operation

IEC 60947-2, Low-voltage switchgear and controlgear — Part 2: Circuit-breakers

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

IEC 60947-4-1, Low voltage switchgear and controlgear — Part 4-1: Contactors and motor-
starters — Electromechanical contactors and motor-starters
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IEC 60947-6-2, Low-voltage switchgear and controlgear — Part 6-2: Multiple function
equipment — Control and protective switching devices (or equipment) (CPS)

IEC 60950-1:2005, Information technology equipment — Safety — Part 1: General requirements
IEC 60990, Methods of measurement of touch current and protective conductor current

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

IEC|61009-1, Residual current operated circuit-breakers with integral overcurrent proteqtion
for household and similar uses (RCBOs) — Part 1: General rules

IEC|61180, High-voltage test techniques for low-voltage equipment — Definitions, test |and
progedure requirements, test equipment

IEC[61316:1999, Industrial cable reels

IEC|TS 61439-7:2014, Low-voltage switchgear and controlgearCassemblies — Par{ 7:
Asspmblies for specific applications such as marinas, camping sites, market squares, elegtric
vehicles charging stations

IEC|61508 (all parts), Functional safety of electricalfelectronic/programmable electrpnic
safdty-related systems

IEC|61558-1, Safety of power transformers, power ‘supplies, reactors and similar producfs —
Parl 1: General requirements and tests

IEC|61558-2-4, Safety of transformers, reactors, power supply units and similar productg for
supply voltages up to 1 100V — Part:2-4: Particular requirements and tests for isoldting
tranjsformers and power supply units.incorporating isolating transformers

IEC|61810-1, Electromechanical-elementary relays — Part 1. General and safety requiremgnts
IEC|61851 (all parts), Electric vehicle conductive charging system

IEC|61851-23:2014; \Electric vehicle conductive charging system — Part 23: DC elegtric
vehlcle charging station

IEC|61851-2432014, Electric vehicle conductive charging system — Part 24: Digital
communication between a d.c. EV charging station and an electric vehicle for control of|d.c.
charging

IEC 62196 (all parts), Plugs, socket-outlets, vehicle connectors and vehicle inlets -
Conductive charging of electric vehicles

IEC 62196-1:2014, Plugs, socket-outlets, vehicle connectors and vehicle inlets — Conductive
charging of electric vehicles — Part 1: General requirements

IEC 62196-2:2016, Plugs, socket-outlets, vehicle connectors and vehicle inlets — Conductive
charging of electric vehicles — Part 2: Dimensional compatibility and interchangeability
requirements for a.c.pin and contact-tube accessories

IEC 62196-3:2014, Plugs, socket-outlets, vehicle connectors and vehicle inlets — Conductive
charging of electric vehicles — Part 3: Dimensional compatibility and interchangeability
requirements for d.c. and a.c./d.c. pin and contact-tube vehicle couplers
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IEC 62262, Degrees of protection provided by enclosures for electrical equipment against
external mechanical impacts (IK code)

IEC 62423, Type F and type B residual current operated circuit-breakers with and without
integral overcurrent protection for household and similar uses

IEC 62752, In-Cable Control and Protection Device for mode 2 charging of electric road
vehicles (IC-CPD)

ISO 17409:2015, Electrically propelled road vehicles — Connection to an external electric
powler supply — Safety requirements
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

SYSTEME DE CHARGE CONDUCTIVE POUR VEHICULES ELECTRIQUES -

2)

3)

4)

5)

6)

Partie 1: Exigences générales

AVANT-PROPOS

L Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisption

pour
ines
ales,

ef des

Quides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des_comités d'études| aux
tlavaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisations

aux

tlavaux. L'IEC collabore étroitement avec |'Organisation Internationale de Normalisation (ISO), selon| des

Les décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mgsure

'IEC

Les Publications de 'lEC se présentent sous la forme de recommandations internationales et sont agrgées

'IEC
e de

Oans le but d'encourager I'uniformité internationale, les, Camités nationaux de I'lEC s'engagent, dans toyte la

esure possible, a appliquer de fagon transparente les Rublications de I'l[EC dans leurs publications natio

ales

et régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationales ou

r¢gionales correspondantes doivent étre indiquées €n termes clairs dans ces derniéres.

LJIEC elle-méme ne fournit aucune attestation 'de conformité. Des organismes de certification indépendants
fournissent des services d'évaluation de cohformité et, dans certains secteurs, accédent aux marquefs de

cpnformité de I'lEC. L’IEC n'est responsablé’d'aucun des services effectués par les organismes de certific
indépendants.

ous les utilisateurs doivent s'assurergu'ils sont en possession de la derniére édition de cette publication.

htion

7) Aticune responsabilité ne doit étre(imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatgires,

8)

9)

y|compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de |

IEC,

ppur tout préjudice causé en‘eas de dommages corporels et matériels, ou de tout autre dommage de quglque
npture que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les

dépenses découlant dévla publication ou de I'utilisation de cette Publication de I'lEC ou de toute
Hublication de I'lEC,.ou au crédit qui lui est accordé.

Autre

Llattention est attirée” sur les références normatives citées dans cette publication. L'utilisation de publicafions

faire
I'pbjet de droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevetet de ne pas avoir signalé leur existence.

EC:

Véhicules electrlques destinés a C|rculer sur la voie pubhque et chariots de manutention
électriques.

Cette troisieme édition annule et remplace la deuxieme édition parue en 2010. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) Le contenu de I'lEC 61851-1:2010 a été réorganisé. La numérotation des articles a été
modifiée, de nouveaux articles ayant été introduits et du contenu ayant été retiré pour
faciliter la lecture. Les lignes suivantes donnent un apergu de la nouvelle organisation en

plus des modifications techniques majeures apportées.
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Toutes les exigences de I'lEC 61851-22 ont été reprises dans la présente Norme, le travail
sur I'lEC 61851-22 ayant cessé.

Toutes les exigences relatives a la compatibilité électromagnétique (CEM) ont été
supprimées et font partie intégrante de la future version de I'lEC 61851-21-21,

L'Article 4 contient le texte original de I'lEC 61851-1:2010 et toutes les exigences
générales de I'Article 6 de I'lEC 61851-1:2010.

L'Article 5 a été introduit pour fournir les classifications du systéme d’alimentation pour VE.

Les exigences générales précédentes de I|'Article 6 ont été intégrées dans I'Article 4.
L'Article 6 contient toutes les descrlptlons de mode et eX|gences de commande. Les
lxlgﬁllbﬁb prblllunb lb‘IdI.IVGb d IULIIIbdlIUII bUHIUIIIUU uu quldlIL dILUIIIdLII UL uu COU ant
continu sur les mémes contacts sont incluses.

L'Article 9 est déduit du précédent Article 8. Adaptation de la description des atcessdires
bn courant continu afin d'autoriser les modes de charge en courant continu @Qui n'ont| été
jue récemment proposés par le secteur industriel et qui s'appuient sur |les
Normes IEC 61851-23, IEC 61851-24, IEC 62196-1, IEC 62196-2 et IEC 62196-3. [Les
nformations et tableaux de la série IEC 62196 ont été supprimés de la pfésente norme.

L'Article 10 concerne particulierement les exigences relatives aux adaptateurs, spéciflées
@ 'origine a I'Article 6.

L'Article 11 contient de nouvelles exigences relatives a la protection du céble.

L es exigences spécifiques relatives aux équipements ngn-eouverts par I'lEC 62752 font
conservées dans le présent document.

e précédent Article 11 est désormais traité dans les Articles 12 a 13. Les exigences
spécifiées dans I'NEC 61851-1 portent sur les systemes d'alimentation pour VE Mode P et
Mode 3, a I'exception des appareils de contrblé et de protection intégrés au cable poyr la
charge en mode 2 des véhicules routiers électriques (IC-CPD), qui sont couverts|par
'IEC 62752.

L'Article 14 donne les exigences relatives-au réenclenchement automatique des dispogitifs
e protection.

L'Article 16 donne les exigences relatives au marquage des équipements et au contendi du
anuel d'installation et de lwutilisateur. Il souligne particulierement la nécessité| de
aintenir la cohérence avec“les normes relatives aux installations fixes. Il confient
bgalement un texte important sur les marquages des caractéristiques assignées| de
{empérature.

L'Annexe A a été révisée de maniére a introduire les séquences et essais complets et
expliciter les cyslés exacts.L'Annexe A de cette édition templace I'IEC TS 64736
Edition 1).
L'Annexe Bsest normative. Elle contient des exigences relatives aux circuits de proximité
avec et sans codage de courant.

L a précedente Annexe C a été supprimée, les descriptions informatives des miseq en
beuvre) de la fonction pilote et de fonction de proximité de I'Annexe B ayant été déplagées
ers/1'Annexe C.

Une nouvelle Annexe D informative a été introduite. Elle décrit un autre systéme de
fonction pilote.

Les exigences de dimension de l'espace libre a prévoir autour des socles de prise de
courant utilisés pour l'alimentation du VE sont données a I'Annexe E informative.

L'introduction de dispositifs de protection dans le systéme d’alimentation pour VE peut,
dans certains cas, contribuer a la protection contre les chocs électriques, comme exigé
par l'installation. Ce sujet est couvert par les informations exigées pour l'installation du
systéme d'alimentation pour VE a I'Article 17 (Marquage).

1

En cours d'élaboration.
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