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National foreword

This British Standard is the official English language version of
EN 62196-1:2003. It is identical with IEC 62196-1:2003.

The UK participation in its preparation was entrusted by Technical Committee
PEL/23, Electrical accessories, to Subcommittee PEL/23/4, Protected type
plugs and sockets, which has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of

British Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 76, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.
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Foreword

The text of document 23H/132/FDIS, future edition 1 of IEC 62196-1, prepared by SC 23H, Industrial
plugs and socket-outlets, of IEC TC 23, Electrical accessories, was submitted to the IEC-CENELEC
parallel vote and was approved by CENELEC as EN 62196-1 on 2003-09-01.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2004-06-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2006-09-01

Annexes designated "normative" are part of the body of the standard.
Annexes designated "informative" are given for information only.

In this standard, annex ZA is normative and annex A is informative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 62196-1:2003 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following note has to be added for the standard indicated:

IEC 60068-2-75 NOTE  Harmonized as EN 60068-2-75:1997 (not modified).
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INTRODUCTION

IEC 61851-1 specifies electric vehicle conductive charging equipment. This International
Standard, referred to as the IEC 60309 series in IEC 61851-1, specifies the requirements for
plugs, socket-outlets, connectors, inlets and cable assemblies as described in IEC 61851-1.
Some charging can be achieved by direct connection from an electric vehicle to common
mains socket outlets. Some modes of charging require a dedicated supply and charging
equipment incorporating control and communication circuits. This standard covers the
mechanical, electrical and performance requirements for dedicated plugs, socket outlets,
vehicle connectors and vehicle inlets for interfacing between such dedicated charging
equipment and the electric vehicle.

This International Standard may be published in several parts, as necessary, including this
Part 1, comprising clauses of a general character, and subsequent parts, presenting particular
requirements for individual types.
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PLUGS, SOCKET-OUTLETS, VEHICLE COUPLERS AND VEHICLE INLETS -
CONDUCTIVE CHARGING OF ELECTRIC VEHICLES —

Part 1: Charging of electric vehicles up to 250 A a.c.
and 400 A d.c.

1 Scope

This part of IEC 62196 is applicable to plugs, socket-outlets, connectors, inlets and cable
assemblies for electric vehicles, intended for use in conductive charging systems which
incorporate control means, with a rated operating voltage not exceeding:

— 690V a.c., 50 - 60 Hz, at a rated current not exceeding 250 A;
— 600V d.c., at a rated current not exceeding 400 A.

These accessories and cable assemblies are intended to be used for circuits specified in
IEC 61851-1 which operate at different voltages and frequencies and which may include ELV
and communication signals.

These accessories and cable assemblies are to be used in an ambient temperature of
between —30 °C and +50 °C. In some countries, other requirements may apply.

These accessories are intended to be connected only to cables with copper or copper-alloy
conductors.

The accessories covered by this standard are for use in certain modes of charging EV’s.
These modes are defined in IEC 61851-1. These definitions and a description of the types of
connection (cases A, B and C), also described in IEC 61851-1, are reproduced herein as
Annex A.

Table 1 illustrates the types of accessories (B, Ujz,, Up, Up) permitted for each charging
situation (mode and case) and identifies where it is mandatory to use the accessories covered

by this standard. These are indicated by the entries in the columns headed “62196” in
Table 1.

The table also describes situations in which either an accessory covered by this standard, or
other standardized accessories, are permitted to be used. They are identified by an entry in
the column headed “62196” and the word “Any” under the column headed “Type”.

This standard does not apply to those standardised accessories used in charging systems
where the use of such accessories constructed to the requirements of other standards is
permitted (e.g. in mode 1 and mode 2). Such standardized accessories may be used for those
situations (mode and case) identified in Table 1 by the word “Any” under the column headed
“Type” and with no corresponding entry under the column headed “62196”.

This standard can be used as a guide for accessories with a lesser number of contacts and
lower ratings for use with light duty vehicles.

Documents

Document Sharing Hub

Full document details: BS EN 62196-1:2003


http://www.avadocuments.com/doc/bs-en-62196-1-2003
http://www.avadocuments.com/doc/bs-en-62196-1-2003

Page 7
EN 62196-1:2003

Table 1 —- Modes and permissible connections specified in IEC 61851-1

Plug & socket | EV connector & inlet
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eeeeeeeeeeeeeeeeeee gardlng Ioad less than 16 A should be recognlzed by the vehicle maker.
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Ui, Universal interface rated for 32 A a.c. only
A i i B .
Up Universa | interface prepare d for 32/400 A d.c. only
headed “Type”, the word “Any” indicates that any IEC standard plug/socket-outlet interface can be used
NOTE 4 Either “L h N” or “L; with L d for single-ph h th ly
NOTE 5 Earth-contact is mandatory in all accessories , pilot contact is mandatory in accessories in modes 2, 3, and 4. The other
ded as required by th
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2 Normative references

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

IEC 60112, Method for the determination of the proof and the comparative tracking indices of
solid insulating materials

IEC 60227 (all parts): Polyvinyl chloride insulated cables of rated voltages up to and including
450/750 V

IEC 60228:1978, Conductors of insulated cables

IEC 60245-4:1994, Rubber insulated cables — Rated voltages up to and including 450/750 V —
Part 4: Cords and flexible cables

IEC 60269-1:1998, Low-voltage fuses — Part 1: General requirements

IEC 60269-2:1986, Low-voltage fuses — Part 2: Supplementary requirements for fuses for use
by authorised persons (fuses mainly for industrial application

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

IEC 60664-1:1992, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests'

IEC 60664-3:1992, Insulation coordination for equipment within low-voltage systems — Part 3:
Use of coatings to achieve insulation coordination of printed board assemblies

IEC 60695-2-10, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods —
Glow-wire apparatus and common test procedure

IEC 60999-1:1999, Connecting devices — Electrical copper conductors — Safety requirements
for screw-type and screwless-type clamping units — Part 1. General requirements and

particular requirements for clamping units for conductors from 0,2 mm? up to 35 mm?
(included)

IEC 60999-2:1999, Connecting devices — Safety requirements for screw-type and screwless-
type clamping units for electrical copper conductors — Part 2: Particular requirements for
conductors from 35 mm? up to 300 mm?2

IEC 61851-1:2001, Electric vehicle conductive charging system - Part 1. General
requirements

1 There exists a consolidated edition 1.2 (2002) including edition 1.0 and its Amendments 4 (2000) Ad@ @GN ENLS
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3 Definitions

For the purpose of this document, the following terms and definitions apply. Additional
definitions may be found in IEC 61851-1.

Where the terms voltage and current are used, they imply r.m.s. values, unless otherwise
specified.

Throughout this standard, the word “earthing” is used for “protective earthing”.

NOTE 1 The terms “basic interface” and “universal interface” refer to terms described in IEC 61851-1.

The application of accessories is shown in Figure 1.

NOTE 2 The term “accessory” is used as a generic term covering plugs, socket-outlets, vehicle connectors,
vehicle inlets and cable assemblies.

3.1

basic insulation

insulation necessary for the proper functioning of the accessory and for basic protection
against electric shock

3.2

cable assembly

piece of equipment which is used to establish the connection between the electric vehicle and
the electric vehicle supply equipment. It may be either fixed to and included in one of these
devices, or detachable. It includes the flexible cable, the vehicle connector and/or plug that
are required for proper connection

NOTE A cable assembly may include one or more cables, with or without a fixed jacket, which may be in a flexible
tube, conduit or wire way.

3.3

cable management system

device which is intended to protect a cable assembly from mechanical damage and/or to
facilitate its handling

NOTE A cable suspension device is an example of a cable management system.

3.4

cap

part separated or attached, which may be used to provide the degree of protection of a plug
or vehicle inlet, when it is not engaged with a socket-outlet or connector

3.5
clamping unit
part of a terminal necessary for the clamping and the electrical connection of the conductor

3.6

conditional short-circuit current

prospective current that an accessory, protected by a specified short-circuit protective device,
can withstand satisfactorily for the total operating time of that device under specified
conditions of use and behaviour

NOTE This definition differs from IEV 441-17-20 by broadening the concept of current-limiting device into a short-
circuit protective device, the function of which is not only to limit the current.
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3.7
connection
a single conductive path

3.8

cover

means providing the degree of protection of an accessory when it is not engaged with a
socket-outlet or vehicle connector. It can be used as the retaining means or a part of the
retaining means

NOTE Caps, lids, shutters and similar devices can perform the function of a cover.

3.9
domestic
intended for household and similar purposes, up to a maximum current rating of 30 — 32 A a.c.

3.10
double insulation
insulation comprising both basic insulation and supplementary insulation.

3.1

electric vehicle (EV)

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

3.12

in-cable control box

device which is incorporated in the cable assembly and which performs control functions. It is
located within the plug or within 0,3 m of the plug or the electric vehicle supply equipment

3.13

insulation voltage

the voltage assigned to the accessory by the manufacturer and to which dielectric tests,
clearances and creepage distances are referred

3.14
integral switching device
mechanical switching device constructed as a part of an accessory covered by this standard

3.15

interlock

device, either electrical or mechanical, which prevents the contacts of a socket-outlet from
becoming live before it is in proper engagement with a plug, and which either prevents the
plug from being withdrawn while its contacts are live or makes the contacts dead before
separation

3.16

intermateability

the ability of like accessories to join together with the mating accessories they are intended to
be used with
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3.17
lid
a means to ensure the degree of protection on a socket-outlet or a vehicle connector

3.18

mechanical switching device

switching device designed to close and open one or more electric circuits by means of
separable contacts

3.19

non-rewireable accessory

accessory so constructed that the cable or wiring cannot be separated from the accessory
without making it permanently useless

NOTE A plug which is integrally moulded to the cable is an example of a non-rewireable accessory.

3.20

plug and socket-outlet

a means enabling the connection at will of a flexible cable to fixed wiring. It consists of two
parts: a socket-outlet and a plug

3.201

plug

the part of a plug and a socket-outlet integral with or intended to be attached to one flexible
cable connected to the electric vehicle or to a vehicle connector. It may include mechanical,
electrical or electronic components and circuitry, which perform control functions

3.20.2

socket-outlet

the part of a plug and a socket-outlet intended to be installed with the fixed wiring or
incorporated in equipment

3.21
rated current(s)
current assigned to each pole of the accessory by the manufacturer

3.22
rated operating voltage
nominal voltage of the supply(ies) for which the pole of the accessory is intended to be used

3.23

reinforced insulation

an improved basic insulation with such mechanical and electrical qualities that it provides
the same degree of protection against electric shock as double insulation

3.24

retaining means

a mechanical arrangement which holds a plug or vehicle connector in position when it is in
proper engagement, and prevents its unintentional withdrawal

3.25

rewireable accessory

accessory so constructed that the cable or wiring can be replaced. It can be either a user-
serviceable accessory or a field-serviceable accessory
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3.26

user-serviceable accessory

accessory so constructed that it can be rewired, or parts can be replaced, using commonly
available tools and without having to replace individual parts of the accessory

NOTE An ordinary plug, which can be disassembled and wired using a common screwdriver, is an example of
user-serviceable accessory.

3.27

field-serviceable accessory

accessory so constructed that it shall only be rewired by the manufacturer’s authorised
personnel

3.28

switched socket-outlet

socket-outlet with an associated switching device to disconnect the supply from the socket-
outlet contacts

3.29

supplementary insulation (protective insulation)

independent insulation provided in addition to the basic insulation, in order to ensure
protection against electric shock in the event of a failure of the basic insulation

3.30
terminal
conductive part provided for the connection of a conductor to an accessory

3.30.1

pillar terminal

terminal in which the conductor is inserted into a hole or cavity, where it is clamped under the
shank of the screw or screws. The clamping pressure may be applied directly by the shank of
the screw or through an intermediate clamping member to which pressure is applied by the
shank of the screw

NOTE See Figure 13a.

3.30.2

screw terminal

a terminal in which the conductor is clamped under the head of the screw. The clamping
pressure may be applied directly by the head of the screw or through an intermediate part,
such as a washer, clamping plate or anti-spread device

NOTE See Figures 13b and 13c.

3.30.3

stud terminal

a terminal in which the conductor is clamped under a nut. The clamping pressure may be
applied directly by a suitably shaped nut or through an intermediate part, such as a washer,
clamping plate or anti-spread device

NOTE See Figure 13d.

3.30.4

saddle terminal

a terminal in which the conductor is clamped under a saddle by means of two or more screws
or nuts

NOTE See Figure 13e.
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3.30.5

lug terminal

a screw terminal or stud terminal designed for clamping a cable lug or bar by means of a
screw or nut

NOTE See Figure 13f.

3.30.6

mantle terminal

terminal in which the conductor is clamped against the base of a slot in a threaded stud by
means of a nut. The conductor is clamped against the base of the slot by a suitably shaped
washer under the nut, by a central peg if the nut is a cap nut, or by equally effective means
for transmitting the pressure from the nut to the conductor within the slot

NOTE See Figure 13g.

3.31

vehicle coupler (EV coupler)

a means enabling the connection at will of a flexible cable to an electric vehicle. It consists of
two parts: a vehicle connector and a vehicle inlet

3.31.1

vehicle connector (EV connector)

the part of a vehicle coupler integral with, or intended to be attached to, one flexible cable
connected to the supply

3.31.2
vehicle inlet (EV inlet)
the part of a vehicle coupler incorporated in, or fixed to, the electric vehicle

4 General

4.1 General requirements

Accessories shall be so designed and constructed that in normal use their performance is
reliable and minimises the risk of danger to the user or surroundings.

Compliance is checked by meeting all of the relevant requirements and tests specified.

4.2 General notes on tests

4.2.1 Tests according to this standard are type tests. If a part of an accessory has previously
passed tests for a given degree of severity, the relevant type tests shall not be repeated if the
severity is not greater.

4.2.2 Unless otherwise specified, the samples are tested as delivered and under normal
conditions of use, at an ambient temperature of (20 + 5) °C; the tests are made at rated
frequency.

4.2.3 Unless otherwise specified, the tests are carried out in the order of the clauses of this
standard.
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4.2.4 Three samples are subjected to all the tests, except if necessary for the test of Clause
30, one new additional sample is tested. If, however, the tests of Clauses 21, 22 and 23 have
to be made with both d.c. and a.c., the tests with a.c. in Clauses 21, 22 and 23 are made on
three additional samples. For the tests of Clauses 21.3 and 33, three new samples are to be
used.

4.2.5 Accessories are deemed to comply with this standard if no sample fails in the complete
series of appropriate tests. If one sample fails in a test, that test and those preceding which
may have influenced the test result are repeated on another set of three samples, all of which
shall then pass the repeated tests.

NOTE In general, it will only be necessary to repeat the test which caused the failure, unless the sample fails in
one of the tests of Clauses 22 and 23, in which case the tests are repeated from that of Clause 21 onwards.

The applicant may submit, together with the first set of samples, the additional set which may be wanted should
one sample fail. The testing station, without further request, will then test the additional samples and will reject
only if a further failure occurs. If the additional set of samples is not submitted at the same time, the failure of one
sample will entail a rejection.

4.2.6 When the tests are carried out with conductors, they shall be copper and comply with
IEC 60227, IEC 60228 [Clause 2, solid (class 1), stranded (class 2), flexible (class 5 and 6)],
and IEC 60245-4 as accessories according to this standard are intended to be connected to
cables with copper or copper-alloy conductors only.

5 Ratings

5.1 Preferred rated operating voltages:

0 to 30 V (signal or control purposes only);
230V a.c.
400 V a.c.
500 V a.c.
600 V d.c.

5.2 Rated currents:

30Aa.c.or32Aa.c.,250Aa.c.,400 Ad.c.

NOTE 1 In the following countries the branch circuit overcurrent protection device is based upon 125 % of the
accessory rating: USA.

NOTE 2 Throughout this standard, reference to a 30 A or 32 A rating is made in accordance with national
requirements.

5.3 Rated current for signal or control purposes: 2 A

5.4 An accessory rated 250 A a.c. or 400 A d.c. shall be rated for disconnecting use only,
not for current interruption.

5.5 An accessory, rated 32 A, with a pilot circuit contact may be rated as suitable for or not
suitable for making and breaking an electrical circuit. See 7.1.4.
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6 Connection between the power supply and the electric vehicle

6.1 This section provides a description of the physical conductive electrical interface
requirements between the vehicle and the power supply, which allows two designs at the
vehicle interface:
a) a universal interface for all modes of charging which provides for either:

1)  high power a.c. and 32 A a.c., or

2)  high power d.c. and 32 A a.c. power;
b) a basic interface for mode 1, 2 and 3 charging only, which provides for 32 A a.c.

6.2 There shall be three types of vehicle inlets, each identified by the marking specified

in 8.2:
universal, high power a.c. (Up)
universal, high power d.c. (Up)
basic (B)

6.3 There shall be four types of vehicle connectors, each identified by the marking specified
in Clause 8.2:

universal, high power a.c. (Up)
universal, high power d.c. (Up)
universal, 32 A a.c. (Uso)
basic (B)

NOTE The letters U,, Up, Uz, and B have been chosen to correlate with the terms “universal”, “a.c. high power”,
d.c. high power”, “low power” and “basic”, as used in IEC 61851-1.

6.4 The universal interface shall contain up to 12 power or signal contacts, with only one
physical configuration of contact positions. These positions may be used or not, according to
the mode of charging of the vehicle. The electrical ratings and their function are described in
Table 3.

The universal vehicle inlet shall be intermateable with either the high power a.c. vehicle
connector or the high power d.c. vehicle connector. This vehicle inlet shall be intermateable
with the 32 A a.c. vehicle connector, as shown in Table 2. A means shall be provided to
prevent the connection of d.c. power from the vehicle connector with the a.c. vehicle inlet and
vice versa.

Table 2 — Intermateability of mating devices at vehicle

Vehicle connector
Inlet Un U, Us, B
Ua Yes No Yes No
Up No Yes Yes No
B No No No Yes
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Table 3 — Overview of the universal vehicle interface

Position n° High power a.c./a.c. High power d.c./a.c. Functions @

1 500V 250 AP 600V 400Ab High power d.c. or a.c.
2 500V 250 A 600V 400 A High power d.c. or a.c.
3 500V 250 A - High power a.c.
4 400V 32 A 400V 32Ac¢ L1 (mains 1)
5 400V 32 A 400V 32A L2 (mains 2)
6 400V 32 A 400V 32A L3 (mains 3)
7 400V 32 A 400V 32A N (neutral)
8 Rated for fault Rated for fault PE (ground/earth)
9 30V 2A 30V 2A Control pilot
10 30V 2A 30V 2A Communication 1 (+)
11 30V 2A 30V 2A Communication 2 (=)
12 30V 2A 30V 2A Clean data earth

a For contacts 9 to 12, environmental conditions may demand larger conductor cross-sections.

b For high power contacts, a duty cycle is under consideration.

¢ In the following countries, the branch circuit overcurrent protection is based upon 125 % of the device rating: USA.

6.5 The basic interface shall contain up to 8 power or signal contacts, with unique physical
configurations of contact positions for single phase and for three phase. The electrical ratings
and their function are described in Table 4.

The basic vehicle inlet shall be intermateable with either the single phase or the three phase
vehicle connector. The basic vehicle connector shall not mate with a universal a.c. or d.c.
vehicle inlet.

This vehicle coupler is rated 230 V, 32 A single phase or 230/400 V, 32 A, three phase. It may
include additional contacts for control pilot and power indicator.
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Table 4 — Overview of the basic vehicle interface

Position n° a.c. Functions 2

1 - High power d.c./a.c.
2 - High power d.c./a.c.
3 - High power a.c.
4 400V 32AD L1 (mains 1)
5 400V 32A L2 (mains 2)
6 400V 32A L3 (mains 3)
7 400V 32A N (neutral)
8 Rated for fault PE (ground/earth)
9 30V 2A Control pilot
10 - Communication 1 (+)
11 - Communication 2 (=)
12 - Clean data earth
13 30V 2A Power indicator
14 30V 2A Power indicator

a For contacts 9 to 14, environmental conditions may demand larger conductor cross-sections.

b In the following countries, the branch circuit overcurrent protection is based upon 125 % of the device

rating: USA.

6.6 Contact sequencing

The contact sequence during the connection process shall be such that the earth connection
is made first and the pilot connection is made last. The order of connection of the other
contacts is not specified. During disconnection, the pilot connection shall be broken first and
the earth connection shall be broken last. The neutral contact N shall make before or
simultaneously with contacts L4, L, and L5 and break after or simultaneously with contacts L,

L, and L5. See 10.2.

7 Classification

71 Accessories are classified:

7.1.1 according to purpose: plugs, socket-outlets, vehicle connectors, vehicle inlets, and
cable assemblies;

7.1.2 according to the method of connecting the conductors:
— rewireable accessories;

— non-rewireable accessories;

7.1.3 according to serviceability:

— field serviceable;

— user serviceable;
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7.1.4 according to electrical operation:
— suitable for making and breaking an electrical circuit under load;
— not suitable for making and breaking an electrical circuit under load;

7.1.5 according to function as specified in Clause 6:
— basic;

universal high power a.c.;

universal high power d.c.;

universal 32;

7.1.6 according to use with cable management systems.

(Under future consideration)

8 Marking

8.1 Accessories shall be marked with:

— symbol according to the intermateability of the accessories;

— rated current(s) in amperes for power;

— rated maximum operating voltage(s) in volts;

— either the name or trade mark of the manufacturer or of the responsible vendor;
— type reference, which may be a catalogue number.

Compliance is checked by inspection.

8.2 When symbols are used, they shall be as follows:

A amperes
Vo volts

HZ o hertz

@ ............................................... protective earth
e alternating current

S e direct current

e universal, high power a.c. (Ua)
O universal, high power d.c. (Up)
PSPPI universal, low power a.c. (U32)
X e, basic (B)

Compliance is checked by inspection.
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8.3 For all accessories, the marking for the intermateability symbol shall be on the outside of
main part, visible to the user during use. For plugs and vehicle connectors, the marking for
either the name or trade mark of the manufacturer or the responsible vendor and the type
reference, catalogue number or designation shall also be on the outside of the accessory,
visible to the user.

8.4 The intermateability symbol shall be at least 10 mm in height and prominent, may be in
contrasting colour, and may be provided on a pressure sensitive label or similar means which
can be attached to the vehicle inlet cover and connector.

Compliance is checked by inspection.

8.5 For all accessories, the marking for the maximum rated operating voltage and rated
current shall be on a place which is visible before installation of the accessory. For socket-
outlets and vehicle inlets, the marking for either the name or trademark of the manufacturer or
the responsible vendor and the type reference, catalogue number or designation shall be on a
place which is visible before installation of the accessory. It need not be visible after
installation.

Compliance is checked by inspection.

8.6 For rewireable accessories, the contacts shall be indicated by the position numbers 1 to
12 as indicated in Table 3, or position numbers 4 to 14 as indicated in Table 4.

These position numbers shall be placed close to the relevant terminals; they shall not be
placed on screws, removable washers or other removable parts.

Compliance is checked by inspection.

8.7 For rewireable accessories, wiring instructions shall be provided.

Compliance is checked by inspection.

8.8 For non-rewireable accessories, the markings in Clauses 8.6 and 8.7 are not required.
8.9 Marking shall be indelible and easily legible.

Compliance is checked by inspection and by the following test.

After the humidity treatment of 20.3, the marking is rubbed vigorously by hand for 15 s with a
piece of cloth soaked in water and again for 15 s with a piece of cloth soaked with petroleum
spirit.

NOTE It is recommended that the petroleum spirit used consist of a solvent hexane with an aromatic content of

maximum 0,1 volume percentage, a kauributanol value of approximately 29, an initial boiling point of approximately
65 °C, a dry point of approximately 69 °C, and a density of approximately 0,68 g/cmg.

8.10 Cable assemblies comprised of the cable and one accessory, shall be provided with
information to identify the wire terminations, terminals, etc, to provide wiring and installation
instructions.

The unwired end of a cable assembly intended for connection to a rewireable accessory shall
be marked to identify the conductors.
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9 Dimensions

9.1 EV accessories shall comply with the appropriate standard sheets, if any. If no standard
sheet is available, the accessories shall comply with the specifications provided by the
manufacturer.

9.2 EV accessories may be compatible only with other standardised EV accessories. It shall
not be possible to engage plugs or vehicle connectors with socket-outlets or vehicle inlets
having different ratings, or having different contact combinations unless safe operation is
ensured or other means are provided to ensure safe operation.

In addition, the design shall be such that improper connections shall not be possible between:

— signal and control contacts and a live (power) contact;

— the earth and/or pilot plug-contact and a live socket-contact, or a live plug-contact and the
earth and/or pilot socket-contact;

— the phase plug-contacts and the neutral socket-contact, if any;
— a neutral plug-contact and a phase socket-contact.

Compliance is checked by inspection and manual test.

9.3 It shall not be possible to make single-pole connections between plugs and socket-
outlets or vehicle connectors, or between vehicle inlets and vehicle connectors or socket-
outlets within a single family of accessories.

Compliance is checked by inspection and manual test.

10 Protection against electric shock

10.1 Accessories shall be so designed that live parts of socket-outlets and vehicle
connectors, when they are wired as in normal use, and live parts of plugs and vehicle inlets,
when they are in partial or complete engagement with the complementary accessories, are
not accessible.

In addition, it shall not be possible to make contact between a live part of a plug or vehicle
inlet and a live part of a socket-outlet or vehicle connector while any live part is accessible.

NOTE Neutral contacts and pilot contacts of socket-outlets and vehicle connectors are deemed to be live parts.
Signal, data earth and earth contacts are not considered live parts.

This clause does not apply to contacts and conductors used for signal, data, communications
and control circuits.

Compliance is checked by inspection and, if necessary, by a test on the sample wired as in
normal use.

The standard test finger shown in Figure 2 is applied in every possible position, an electrical
indicator, with a voltage not less than 40 V, being used to show contact with the relevant part.
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10.2 Accessories shall be so designed that:

a) when inserting the plug or vehicle connector,

1) the earth connection is made before the phase connections and neutral, if any, are
made;

2) the control pilot connection, if any, is made after the phase connections and neutral
are made;

b) when withdrawing the plug or vehicle connector,

1) the phase connections and neutral, if any, are broken before the earth connection is
broken;

2) the control pilot connection, if any, is broken before the phase connections and neutral
are broken.

Compliance is checked by inspection and manual test, if required.

10.3 It shall not be possible to inadvertently assemble either the part carrying plug or inlet
contacts into the enclosure of a socket-outlet or vehicle connector or the part carrying the
socket-outlet or vehicle connector contacts into the enclosure of a plug or inlet.

Compliance is checked by inspection and manual test, if required.

11 Size and colour of earthing conductors

The core connected to the earthing terminal shall be identified by the colour combination
green/yellow. The nominal cross-sectional area of the earthing conductor and of the neutral
conductor, if any, shall be at least equal to that of the phase conductors, or as specified
in Table 6.

NOTE In the following countries, the colour green may be used to identify the earthing conductor: JP, USA, CA.
12 Provision for earthing
12.1 Accessories shall be provided with a protective earthing contact and earthing terminal.

Protective earthing contacts shall be directly and reliably connected to the protective earthing
terminals.

Compliance is checked by inspection.
12.2 Accessible metal parts of accessories, which may become live in the event of an

insulation fault, shall be reliably connected to the internal earthing terminal(s) by construction.

NOTE 1 For the purpose of this requirement, screws for fixing bases, covers and the like are not deemed to be
accessible parts which may become live in the event of an insulation fault.

If accessible metal parts are screened from live parts by metal parts which are connected to an earthing terminal or
earthing contact, or if they are separated from live parts by double insulation or reinforced insulation, they are not,
for the purpose of this requirement, regarded as likely to become live in the event of an insulation fault.
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Compliance is checked by inspection and by the following test:

A current of 25 A derived from an a.c. source having a no-load voltage not exceeding 12 V is
passed between the earthing terminal and each of the accessible metal parts in turn.

The voltage drop between the earthing terminal and the accessible metal part is measured,
and the resistance calculated from the current and this voltage drop.

In no case shall the resistance exceed 0,05 Q.

NOTE 2 Care should be taken that the contact resistance between the tip of the measuring probe and the metal
part under test does not influence the test results.

12.3 Earthing contacts shall comply with the test requirement in either 12.3.1 or 12.3.2—
12.3.4, as specified by the manufacturer.

12.3.1 Earthing contacts shall be capable of carrying a current equal to that specified for the
phase contacts without overheating.

Compliance is checked by the test of Clause 24.

12.3.2 The assembly of mating accessories with protective earthing contacts shall carry the
current specified in Table 5 for the time specified in that table. The current is to be based on
the minimum size equipment earthing conductor for the ampere rating of the device. The
components in the earthing path shall not crack, break, or melt.

12.3.3 The mating accessories are to be mounted and assembled as intended. An earthing
conductor of the minimum intended size, not less than 0,6 m long, is to be connected to the
protective earthing terminal of each device, with the terminals employed to hold the conductor
tightened using a torque as specified by the manufacturer. Socket-outlets and vehicle inlets
are to be wired with the minimum allowable size copper conductor. Plugs and vehicle
connectors are to be wired with flexible, stranded conductors or cable sized based on the
ampere rating of the device. The test current shall be passed through the mating accessories
and earthing wires in series.

Table 5 — Short-time test currents

Device rating Time Test current
A s A
30 - 32 4 750
250 6 2450
400 6 3100

12.3.4 After having carried the current specified in 12.3.2, continuity shall exist on the test
assembly when measured between the earthing conductors. Any indicating device such as an
ohmmeter, battery-and-buzzer combination, or the like, may be used to determine whether

continuity exists.

Compliance is checked by inspection and test.
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