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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PLUGS, SOCKET-OUTLETS, VEHICLE CONNECTORS AND VEHICLE
INLETS — CONDUCTIVE CHARGING OF ELECTRIC VEHICLES -

Part 1: General requirements

FOREWORD

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

rising

al| national electrotechnical committees (IEC National Committees). The object of IEC is to promate interndtional

cd-operation on all questions concerning standardization in the electrical and electronic fields! ;To this en
injaddition to other activities, IEC publishes International Standards, Technical Specificationsy.JTechnical Re]
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC ‘Publication(s)").
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dea
may participate in this preparatory work. International, governmental and non-governméntal organizations li
with the IEC also participate in this preparation. IEC collaborates closely with the nternational Organizati
Standardization (ISO) in accordance with conditions determined by agreement(etween the two organizati

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cdnsensus of opinion on the relevant subjects since each technical ,committee has representation frg
inferested IEC National Committees.

IE[C Publications have the form of recommendations for internatignal use and are accepted by IEC N3
Committees in that sense. While all reasonable efforts are made to ensure that the technical content g
Publications is accurate, IEC cannot be held responsible fonthe way in which they are used or fo
m|sinterpretation by any end user.

In[ order to promote international uniformity, IEC National Committees undertake to apply IEC Public
transparently to the maximum extent possible in their natienal and regional publications. Any divergence be
arly IEC Publication and the corresponding national @gFregional publication shall be clearly indicated in the

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

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

members of its technical committe€s*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
Pdiblications.

Aftention is drawn to the,'‘Normative references cited in this publication. Use of the referenced publicati
inflispensable for the correct application of this publication.

Aftention is drawn‘te 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.

commented version (CMV) of the official standard IEC 62196-1:2022 edition

N¢ liability shall attach to IEC or its;directors, employees, servants or agents including individual experﬂs and
)
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ports,
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the

€ most relevant changes.

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 62196-1 has been prepared by subcommittee 23H: Plugs, socket-outlets and couplers for
industrial and similar applications, and for electric vehicles, of IEC technical committee 23:
Electrical accessories. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2014. This edition
constitutes a technical revision.

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

a) deletion of references to universal AC and DC interfaces;

b) ddditional requirements for contact materials and plating;
c) changes to the temperature rise test to include additional points of measurement;

d) ddditional tests for accessories to address thermal stresses and stability, méchanical year
nd abuse, and exposure to contaminants;

e) relocation of information and requirements for DC charging to IEC 62196-3.

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

Draft Report on voting

23H/499/FDIS 23H/503/RVD

Full [nformation on the voting for its approval can besfound in the report on voting indicatgd in
the above table.

The Janguage used for the development of thi§’international Standard is English.

This|{document was drafted in accordapce with ISO/IEC Directives, Part 2, and develop¢d in
accdrdance 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 IE(Q are
desdribed in greater detail at www.iec.ch/standardsdev/publications.

A lis of all parts in the IEC 62196 series, published under the general title Plugs, socket-ouflets,
vehicle connectors and wehicle inlets — Conductive charging of electric vehicles, can be fpund
on the IEC website.

Subgequent partsiof IEC 62196 deal with the requirements of particular types of accessqdries.
The clauses ofdhose particular requirements supplement or modify the corresponding clauses
in th|s document.

In thjs.decument, the following print types are used:

— requirements proper: in roman type;
— test specifications: in italic type;

— notes: in smaller roman type.


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

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.

IMRBORTANT - The "colour inside" logo on the cover page of this document indicates thpat it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

IEC 61851-1 (all parts) specifies requirements for electric vehicle (EV) conductive charging

eguipment systems.

IEC 62196 (all parts) specifies the requirements for plugs, socket-outlets, vehicle connectors,
vehicle inlets and cable assemblies as described in the IEC 61851-% series.

Some charging can be achieved by direct connection from an electric vehicle to-ecemmon-mains
standard socket-outlets connected to a supply network (mains or electrical grid).

Somge modes of charging require a dedicated supply and charging equipment incorpor

Ating

contfol and communication circuits.

IEC 2196 (all parts) covers the mechanical, electrical and performance_feqgGirements for
dedigated plugs, socket-outlets, vehicle connectors and vehicle inlets for-irterfacing-betyeen
such-dedicated-charging the connection between the EV supply equipment and the elgctric
vehicle.

The |[EC 62196 series consists of the following parts:

— BRart 1: General requirements, comprising clauses of a genferal character.

— Rart 2: Dimensional compatibility and interchangeability requirements for AC pin|and

ontact-tube accessories.

hermal management system for DC charging.

F

contact-tube accessories for Classill or Class Il applications.
F

q

art 3*: Dimensional compatibility and interchangeability requirements for DC and A¢/DC

in and contact-tube vehicle couplers.
art 3-1: Vehicle connector, vehicle inlet @nd cable assembly intended to be used W

art 4°: Dimensional compatibility @nd interchangeability requirements for DC pin

art 6: Dimensional compatibility and interchangeability requirements for DC pin

ontact-tube couplers for apgptications using a system of protective electrical separatioh.

ith a

and

and

=)

11 .
2 Pending publication.
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PLUGS, SOCKET-OUTLETS, VEHICLE CONNECTORS AND VEHICLE
INLETS - CONDUCTIVE CHARGING OF ELECTRIC VEHICLES -

Part 1: General requirements

1 Scope

This|part of IEC 62196 is applicable to EV plugs, EV | 1 socket-outlets, vehicle connegtors,
vehigle inlets, herein referred to as "accessories", and to cable assemblies for electric-vehijicles
(EV)|intended for use in conductive charging systems which incorporate control means, with a
rateq operating voltage not exceeding:

— 690V AC 50 Hz to 60 Hz, at a rated current not exceeding 250 A;
— 1500 V DC at a rated current not exceeding-466 800 A 2.

Thedqe accessories and cable assemblies are intended to be installed by instructed persons
(IEV|195-04-02) or skilled persons (IEV 195-04-01) only.

Thege accessories and cable assemblies are intended to be used for circuits specifigd in
IEC 61851-1 (all parts), which operate at different voltagés' and frequencies, and which{may
can include extra-low voltage and communication signals.

Thedqe accessories and cable assemblies are intehded to be used at an ambient temperature
betwleen -30 °C and +56 40 °C [3.

NOTH 1 In some countries, other requirements-may can apply.
NOTH 2 In the following country, =35 °C applies:' SE.

NOTH 3 The manufacturer can enlarge thes-temperature range on the condition that the specified range infornpation
is propided.

Thege accessories are intehded to be connected only to cables with copper or copper-plloy
conductors.

The [accessories cavered by this document are-for-use-in-certainmodes—of charging-elgetric

vehi¢les intendedifoer use in electrlc vehlcle supply equment |n accordance W|th IE 61851

This[document does not apply to-thesestandardised-accessories—used-in—charging-sysfems

whetda Mheo 11co nf ciicrh arrcocenrice canctriictad tn the TDﬂllermQh+Q of athaor standardls is
standard plug and socket outlets used for mode 1 and

permitted-{e-g—in-mode—tand-mode—2)
mode 2 according to IEC 61851-1:2017, 6.2.-Such-standardized-accessories-may-be-used-for
those situations-(mode-and-case)-identified-in IlEC-61851-1-

NOTE 4 In the following countries, mode 1-willretbe is not allowed: UK, US, CA, SG.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.



In order to differentiate between the plug and socket-outlet in the wall and the plug and socket-outlet provided as an output connection on EV supply equipment, the terminology was changed to indicate that the infrastructure output devices are EV plugs and EV socket outlets. This was done throughout the document.

The current limit in the scope was increased to match North American standards. Part 3 will ultimately set the limit but this provides an overall maximum for the series.

The overall intended ambient temperature range was revised to have a maximum temperature of 40 °C since this aligns with the testing in the document, and aligns to the 50 °C rise associated with the 90 °C maximum contact temperature.

https://iecnorm.com/api/?name=749a888639d9799970da3db48dc0f12b
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For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of temperature

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

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 inclyding
450/750 V

IEC 60228:2004, Conductors of insulated cables

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

IEC 0269-1, Low-voltage fuses — Part 1: General requirements

IEC 0269-2, Low-voltage fuses — Part 2: Supplementaryswrequirements for fuses for ude by
authprized persons (fuses mainly for industrial application)'© Examples of standardized systems
of fuses A to K

IEC B0309-4:20062021, Plugs, fixed or portable socket-outlets and-couplers appliance iplets
for industrial purposes — Part 4: Switched socket-outlets-and-connectors with or without inteflock

IEC 50449 Vo E s . . oy  buildi

IEC 0529:1989, Degrees of protection provided by enclosures (IP code)
IEC 0529:1989/AMD1:1999
IEC $0529:1989/AMD2:2013

IEC |60664-1:20072020, Insulation coordination for equipment within low-voltage sypply
systems — Part 1: Principles, requirements and tests

IEC 60664-3, Ins@lation coordination for equipment within low-voltage systems — Part 3: Uge of
coatlng, potting)or moulding for protection against pollution

IEC 60695=2-11, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methofls —
Glow-wire“flammability test method for end-products (GWEPT)

IEC 60695-10-2, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test method

IEC 60947-3:2020, Low-voltage switchgear and controlgear — Part 3: Switches, disconnectors,
switch-disconnectors and fuse-combination units

IEC 60947-5-1, Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices and
switching elements — Electromechanical control circuit devices

IEC 61032:1997, Protection of persons and equipment by enclosures — Probes for verification

IEC 61058-1:2016, Switches for appliances — Part 1: General requirements
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IEC 61851-1:20402017, Electric vehicle conductive charging system - Part 1:

requirements

General

IEC 61851-23:2014—3, Electric vehicle conductive charging system — Part 23: DC electric
vehicle-eharging-station supply equipment

IEC 62196-2:2022, Plugs, socket-outlets, vehicle connectors and vehicle inlets — Conductive
charging of electric vehicles — Part 2: Dimensional compatibility requirements for AC pin and
contact-tube accessories

IEC 32196'32022, Pl’uyo, bUb;\C‘l‘-Uutl‘b‘l‘b, Vb';libl’c' bUIIIIUbtUID dllu‘ VC'I'Il'bl'C' I.Illlctb - CUIIU‘ tiVe
charpging of electric vehicles — Part 3: Dimensional compatibility requirements for €| and
AC/I)C pin and contact-tube vehicle couplers

ISO (1456, Metallic and other inorganic coatings — Electrodeposited coatings-0f nickel, rlickel
plus|chromium, copper plus nickel and of copper plus nickel plus chromium

ISO p081, Metallic and other inorganic coatings — Electroplated~goatings of zinc |with
supflementary treatments on iron or steel

ISO R093, Electroplated coatings of tin — Specification and test\methods

ISO #521:2008, Metallic and other inorganic coatings — Elegtrodeposited silver and silver jalloy
coatlngs for engineering purposes — Specification and-fe’st methods

3 Terms and definitions

For the purposes of this document,-the-termsand-definitions-given-intEC-61851-1:2010-ag-wel
as the following terms and definitions apply.

ISO pnd IEC maintain terminologjcal databases for use in standardization at the following
addrgsses:

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

¢ |BO Online browsing‘platform: available at http://www.iso.org/obp

NOTH 1 Where the terms "voltage" and "current" are used, they imply root mean square (RMS) values, ynless

other

NOTH

vise specified.

2 The application of accessories is shown in Figure 1.

3 Second edition under preparation. Stage at the time of publication: IEC PRVC 61851-23:2022.
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Socket-outlet

Plug

Supply
(Mains or EVSE)

-
Plug and
socket-outlet

In-cable control and protective device (IC-CPD)

Flexible cable

Vehicle

Vehicle coupler
/—/%

Vehicle connector
Vehicle inlet

IEC 1877/14
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®

1EC
Key
1 In-cable control and protective device (IC-CPD{
A Standard socket-outlet or EV socket-outlet
B Standard plug or EV plug
C Vehicle connector
D Vehicle inlet

Figure 1 — Diagram showing the use of the accessories

3.1
auxiliary power
elec{rical energy provision from an external source used for purposes other than charging of
the glectric vehicle propulsion battery

Note [l to entry: _n“Rrench, the resulting assembly when a plug is inserted into a socket-outlet is called "prise de
courapt".

cable assembly

assembly consisting of flexible cable or cord fitted with a standard plug or EV plug and/or a
vehicle connector, that is used to establish the connection between the EV and the supply
network or an EV charging station

Ble

Note 2 to entry: A cable assembly-may can include one or more cables, with or without a fixed jacket, which-may
can be in a flexible tube, conduit or wire way.

[SOURCE: IEC 61851-1:2017, 3.5.2, modified — "plug" has been replaced with "standard plug
or EV plug".]
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3.3

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

3.4
clamping unit
part of a terminal necessary for the clamping and the electrical connection of thergonducter

322
compined

3.5
compatibility
comgatible

abilify of accessories to join together and be functional

Note |l to entry: Non-compatible accessories-may can physicallyyoin together, but not be functional.

3.6
conditional short-circuit current
prospective current that an accessory, protected by a specified short-circuit protective deyice,
can yithstand satisfactorily for the total operating time of that device under specified condifions
of uge and behaviour

[SOURCE: IEC 60050-441:1984, 441-17-20, modified — The concept of current-limiting device
has peen broadened into a short=circuit protective device, the function of which is not orly to
limitfthe current.]

3.7

conductive part
part that can carry eléctric current

[SOURCE: IEG*%0050-195:2021, 195-01-06]

3.8
connection
single conductive path

3.9

cord extension set

assembly consisting of a flexible cable or cord fitted with an EV plug that is intended to mate
with a vehicle connector as covered by the IEC 62196 series

3.10

control circuit device

electrical device intended for the controlling, signalling, interlocking, etc. of switchgear and
controlgear

Note 1 to entry: See IEC 60947-1:20472020, 3.4.16.


All references to cable management are removed from the document. Cable management is not an integral part of accessories or cable assemblies as defined in this document. The use of cable management is under the purview of the charging station or charger and is addressed in IEC 61851-1 and/or IEC 61851-23.

https://iecnorm.com/api/?name=749a888639d9799970da3db48dc0f12b

IEC 62196-1:2022 CMV © IEC 2022 -17 -

[SOURCE: IEC 60309-4:20062021, 3.406]

3.1

cover

means providing the degree of protection of an accessory when it is not engaged with a standard
or EV socket-outlet or vehicle connector

Note 1 to entry: A cover can be used as the retaining means or as part of the retaining means.

Note 2 to entry: Caps, lids, shutters and similar devices can perform the function of a cover.

intedded for ausehold and similar nurnoses  un to a9 Mmaxvimum current ratinag o380 1A _to
HeRGea—1ooudSenoG—anG—SHimMhia—pPurpoSEeS,—up—toa—mMaxXximdm—CuHeRt—1at g R ouv 310

double insulation
insulation comprising both basic insulation and supplementary insulatiofi

[SOYRCE IEC 60050-195:2021, 195-06-08]

3.13
electric vehicle
EV
(elegtric road vehicle)

any Vehicle propelled by an electric motor drawing eUrrent from

accelssory conneetfed to the end of the cable assembly and intended to mate with the EV sogket-
outlgt at the pifput of equipment

Note [I to, éntry: An EV plug is not intended to connect directly to standard socket-outlets provided in the byilding
installation,

3.15
EV socket-outle

accessory located at the output of infrastructure equipment and intended to be mated with an
EV plug in order to connect a cable assembly

Note 1 to entry: An EV socket-outlet is not intended to be installed as a standard socket-outlet in building
installations and is not intended to connect to standard plugs.
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equipment or a combination of equipment, providing dedicated functions to supply electric
energy from a fixed electrical installation or supply network to an EV for the purpose of charging

[SOURTCETTEC 6185 T-T:Z0T17, 3.T.T, modified — The examples have been omiited.]

3.17

extra-low voltage

ELV

voltdge not exceeding the relevant voltage limit-ef-band-lspecified-intEC 60449 as specifipd in
IEC 1140

3.18

field-serviceable accessory

accelssory constructed so that it can only be rewired, repaired or replaced by the manufacturer’s
authprized personnel or a skilled person in accordancewith national regulations

3.19

hazgdrdous-live-part

live |

[SOU

3.20

IC-C

an 4

bart which, under certain conditions, can give a harmful electric shock

JRCE: I[EC 60050-195:2021, 195-06-05, modified — The Note to entry has been omittg

d.]

art—d

funet

Lleto

|t ontly:  The IC-CPD is described in IEC 627524,

Mode 2 cable assembly that complies with TEC 62752

[SOURCE: IEC 61851-1:2017, 3.5.6]

3.21
insu

lated end cap

part made of insulating material, located at the tip of a contact, ensuring a protection against

acce

ss to hazardous-live-parts-with-a-standard-test-finger ({PXXB)
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3.22
insu

lation

all the 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

[SOURCE: IEC 60050-151:2001, 151-15-41 and 151-15-42, modified — both definitions are
combined together into one definition and joined by "or a".]

insulati |

ae assianed-to-the acecessorv bv the manufacturer and towhich dieleectrie tests cleara
ge-gssighegto-tne gecessory py-ine-manyiactgrer ang to-which glelectriectesis _—ciegia

3.23
inter
devi

becg

prev
mak

3.24

lock
ce that prevents the power contacts of an EV socke&t<outlet/vehicle connector

from

ming live before it is in proper engagement with an EVAplug/vehicle inlet, and which dither

bnts the EV plug/ vehicle inlet from being withdrawn while its power contacts are li
bs the power contacts dead before separation

IM
elec
func

3.25

latching device

part
ave

EXAM
3.26
lid

mea

Note

isol]tion monitor

rical circuit to monitor the vehicle toselectric-vehiele EV supply equipment earth isol
ion

of the interlock mechanistprovided to hold an EV plug in the EV socket-outlet or to
nicle connector in the vehicle inlet and to prevent its intentional or unintentional withdn

PLE See Standard(Sheets 2-Il and 2-Illd in IEC 62196-2:20442022 and 3-llic in IEC 62196-3:2044202%.

s to ensure the degree of protection on an accessory

toentry: A lid is generally hinged.

e or

htion

hold
awal

3.27

live part
conductive part intended to be energized under normal operating conditions, including the
neutral conductor and mid-point conductor, but excluding the PEN conductor, PEM conductor
and PEL conductor

[SOURCE: IEC 60050-195:2021, 195-02-19]

3.28

locking mechanism
means intended to reduce the likelihood of tampering with, or an unauthorized removal, of the

acce

ssories

EXAMPLE A provision for padlocking.



https://iecnorm.com/api/?name=749a888639d9799970da3db48dc0f12b

- 20 - IEC 62196-1:2022 CMV © IEC 2022

3.29

lug terminal

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

SEE: Figure 2.

(T T

2

N\

// ——

Figure 2 — Lug terminals

m
o

3.30
mantle terminal
termjnal in which the conductor is clamped against the, base of a slot in a threaded stud by
means of a nut

Note [| to entry: The conductor is clamped against the base\of the slot by a suitably shaped washer under the nut,
by a dentral peg if the nut is a cap nut, or by equally effective'means for transmitting the pressure from the nut o the
condyctor within the slot.

SEE| Figure 3.
éul
“
7
%
!
N.\ ’\’_—
| IEC
Figure 3 — Mantle terminals
3.31

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

[SOURCE: IEC 60050-441:1984, 441-14-02, modified — The note has been removed.]

3.32

non-rewirable accessory

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

EXAMPLE An EV plug which is integrally moulded to the cable is an example of non-rewirable accessory.
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[SOURCE: IEC 60050-581:2008, 581-26-33, modified — "connector" has been replaced with
"accessory" and "wiring" has been added to the definition; an example has also been added.]

3.33
pillar terminal
terminal in which the conductor is inserted into a hole or cavity, where it is clamped under the

shankof the STrew or STrews

SEE| Figure 4.

Note || to entry: The clamping pressure-may can be applied directly by the shank of the screw”or through an
internjediate clamping member to which pressure is applied by the shank of the screw.

[SOURCE: IEC 60050-442:1998, 442-06-22, modified — In the definition."s¢rew-type ternfinal”
has pbeen replaced with "terminal" and "or screws" has been added; inclNete 1, "part" has peen
replgced with "clamping member" and Figure 4 has been added.]

7

IEC
Figure 4 — Pillar terminals

3.34
pilof{ contact
auxiliary electric contaet.for use in a control, signalling, monitoring or interlock function

Note [| to entry: Pilot contact is not considered to be a pole.

[SOURCE: -4 : Hi i i added: IEC 60309-1:4021,
3.25

3.35
protective conductor
conductor provided for purposes of safety, for example protection against electric shock

EXAMPLE Protective bonding conductor, protective earthing conductor, earthing conductor when used for
protection against electric shock.

[SOURCE: IEC 60050-826:2004, 826-13-22, modified — The examples have been added and
the note has been removed.]



https://iecnorm.com/api/?name=749a888639d9799970da3db48dc0f12b

3.36

- 22 - IEC 62196-1:2022 CMV © IEC 2022

protective earthing
protective grounding (US)
earthing for purposes of electrical safety

[SOURCE: IEC 60050-195:2021, 195-01-11]

3.37

protective earthing conductor
PE conductor

prot

ctive grounding conductor (US)

prote
[SOU

3.38
rateq
currd
acce

3.39
rateq
nom

3.40
reinf

imnr.

bctive conductor provided for protective earthing

JRCE: IEC 60050-195:2021, 195-02-11]

il current
ent assigned to the accessory by the manufacturer for a specified operating condition
ssory

l operating voltage

pf an

nal voltage of the supply(ies) for which the pole of the‘accessory is intended to be used

et

deg

insul
insul

Note
or suf

[SOL

3.41
reta
devi

EXAM

3.42

ation that provides a degree of protestion against electric shock equivalent to dg
ation

to entry: Reinforced insulation caplcomprise several layers that cannot be tested singly as basic insy
plementary insulation.

JRCE IEC 60050-195:2021, 195-06-09]

ning means

PLE .See standard sheets in IEC 62196-2:2022 and in IEC 62196-3:2022.

uble

lation

Ce (e.g. mechanical or electromechanical) which holds an EV plug or vehicle connecfor in
posifion when _itis'in proper engagement, and prevents its unintentional withdrawal

rewi

rable accessory

accessory so constructed that the supply flexible cable, cord or wiring can be replaced;-it-can

be-either-a-user-serviceable-accessory-or-afield-serviceable-accessory

[SOURCE: IEC 60050-442:1998, 442-01-17, modified — "wiring" has been added to the
definition.]

3.43

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

nuts

SEE: Figure 5.
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3.44

safety extra-low voltage system
SELY system

elec

[SOYRCE: IEC 60050-826:2004, 826-12-31, modified — The termn "safety extra-low vo
syst¢m" has been added an the note omitted.]

3.45

screw terminal

termjnal in which the conductor is clamped under the héad of the screw

SEE| Figure 6

Note [| to entry: The clamping pressure—may can becapplied directly by the head of the screw or throu

intern

[SOU
been

3.46

shutter
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o

N
.
\|

s

% 7 Y

IEC

Figure 5 — Saddle terminals

ric system in which the voltage cannot exceed the value of extra-low voltage:

under normal conditions and

under single fault conditions, including earth faults in other electric/circuits

ediate part, such as a washer, clamping plate or anti-spread device.

URCE: IEC 60050-442:1998, 442-06:-08, modified — The second half of the definition
included in Note 1 and Figure 6-has been added.]

Figure 6 — Screw-type terminals

tage

hh an

has

movable part incorporated into an accessory arranged to automatically shield at least the live
contacts when the accessory is withdrawn from the complementary accessory

3.47

stan

dard plug and socket-outlet

plug and socket-outlet which meets the requirements of any IEC and/or any national standard
that provides interchangeability by standard sheets, excluding the specific EV accessories as
defined in the IEC 62196 series
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outlets.

[SOURCE: IEC 61851-1:2017, 3.5.11]

IEC 60309-1, IEC 60309-2, IEC 60884-1 and IEC TR 60083 define standard plugs and socket-

3.48
stud terminal
terminal in which the conductor is clamped under a nut
SEE: Figure 7.
Note f—o—entrr—Fhe—clampirg—presst b } eHreety—by o y—shaped—rut—or—through an
intermediate part, such as a wa

@/

Figure 7 — Stud terminals

3.49
switphing device
devige designed to make or break the current in one orxhore electric circuits
[SOUYRCE: IEC 60050-441:1984, 441-14-01]
3.50
terminal
conductive part provided for the connegtion of a conductor to an accessory
3.51
termlination
part jof an accessory to whigh“a conductor is permanently attached
[SOYRCE: IEC 60050-442:1998, 442-06-06]
3.52
thermal cut-out
temperature(sensitive device which limits the temperature of an accessory, or of parts of it,
durinig operation by automatically opening the circuit or by reducing the current, and whigh is
so constructed that its settings cannot be altered by the user

3.53

thermal sensing device
means for providing temperature data of accessories, cable assemblies or parts thereof

[SOURCE: IEC TS 62196-3-1:2020, 3.101, modified — "method for obtaining" has been replaced

with

320

"means for providing".]
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3.54

user
party who will specify, purchase, use and/or operate the EV supply equipment, or someone

actin

g on their behalf

[SOURCE: IEC 61439-1:2020, 3.11, modified — "assembly" has been replaced by "EV supply
equipment".]

3.55

user-serviceable accessory

acce
avail

EXAM
exam

3.56
vehi
elec
part

33

vehi
elec]
mea

Note]

3.57
vehi
elec
part-

Note
coupl

4

4.1

The
equi
23:—

Accs

able tools and without having to replace individual parts of the accessory

PLE An ordinary, standard plug, which can be disassembled and wired using a common screwdriver,
ble of a user-serviceable accessory.

cle connector
tric vehicle connector
of-a-vehicle-coupler integral with, or intended to be attached to, one flexible cable

=lecotiples
- -
pric 'Ell'l'.ele coupler . 1 of g floxi . il

- to-entry:—lt consists-of two-parts:-a vehicle connector and a vehicle-inlet

cle inlet
tric vehicle inlet

bf-a-vehicle-coupler incorporated in;or fixed to, the electric vehicle

to entry: The resulting assembly when a vehicle connector is inserted into a vehicle inlet is called a "v
pr'.

Seneral

General requifements

accessories \covered by this document shall only be used with—vehicles EV sU

bment that’eomplies with the requirements of IEC 61851-1:20402017 and/or IEC 61
5

only

is an

Bhicle

pply
851-

Ce is

ssories shall be so designed and constructed that in normal use their performan

relia

Com

1 ol H H 4 | £l Py o
UTIC dliTU TITTmmTeCo UIT TISKN UT Uallygttl tu a1 UstTh UT SUTTOUUTIUTITYS.

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

Accessories shall be designed and constructed such that it is not possible for them to-make be
used as a cord extension set-{see lEC-61851-1). The EV plug and the vehicle connector shall
not be compatible.

Com

pliance is checked by a manual test.

5 Second edition under preparation. Stage at the time of publication: IEC PRVC 61851-23:2022.
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4.2 Components
4.21 Ratings

A component shall be used in accordance with its rating established for the intended conditions
of use.

Compliance is checked by inspection.

4.2.2 Mechanical assembly

Loodening of paris In an accessory as a result of vibration due to storage, handling| and
operption shall not result in a risk of fire, electric shock, injury to persons. @

Compliance is checked by inspection. (1/(1/
Q
4.2.3 Current-carrying parts of incorporated components ,\(1/

/
Any lcomponent uninsulated live part shall be so secured to the base&nounting surface, or

othefwise insulated that the part does not turn or shift in position ulting in a reducti¢n of
creepage distances, clearances and distances below the mipjmum required valugs in

Clause 28. O
&

Comppliance is checked by inspection.

®)
Q<<
4.2.4 Electrical connections [5 Q

4.2.4.1 The requirements described in 4.2.@0 4.2.4.4 apply to connections of intgrnal
wirinlg that are factory installed in the accessqpy.

)
Comppliance is checked by inspection. $
)
4\
4.2.4.2 A splice or connectio&@hall be mechanically secure and shall make elecjrical
contpct. N~
‘\\O

Comppliance is checked by,igebection.

.

4.2.4.3 A solder&ﬂ@ﬁnection is determined to be mechanically secure when the lead|is:

— Wrapped on@t turn around a terminal; or

— bent at ht angle after being passed through an eyelet or opening, except on pr|nted
wirin %9 rds where components are inserted or secured (as in a surface-moynted
co r%) nt) and wave- or lap-soldered; or

— twisted with other conductors, or

— an equivalent means shall be used.

Compliance is checked by inspection.

4.2.4.4 A splice shall be provided with insulation equivalent to that of the wires involved
unless permanent clearance and creepage distances are maintained between the splice and
other metal parts. Insulation over the splice is not prohibited from having:

— a splicing device such as a pressure wire connector, having suitable voltage and
temperature ratings,

— insulating tubing or sleeving used to cover a splice.

Compliance is checked by inspection.


The requirements in this clause are added to address spliced or soldered connections within the accessory. The gap associated with these connections is closed by the use of these requirements.
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General notes on tests

Tests according to this document 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.

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

Unless otherwise specified, the tests-are shall be carried out in the order of the clauses o
docyment.

f this

Threfe samples-are shall be subjected to all the tests except, if necessary, for the test of
threg¢ new additional samples-are shall be tested. For the test of Clause 31, one-new addit

sam

ble-is shall be tested. If, however, the tests of Clause 22, Clause 23 and Clause 24 ha

be carried out with both DC and AC, the tests with AC in Clause 22, Clause 23 and Claug

shal

For
sam
fails

prec

| be made on three additional samples.

pach of the tests of Clause 34, Clause 35, Clause 36, and Clause 37 a set of three
bles shall be used 6. Accessories are deemed to comply withi.this document if no sa
in the complete series of appropriate tests. If one samplefails in a test, that test and t

threg¢ samples, all of which shall then pass the repeated tests.

Ing
sam

éneral, it will only be necessary to repeat thec¢test which caused the failure, unlesg
ble fails in one of the tests of Clause 23 and<€lause 24, in which case the tests-are

be r¢peated from that of Clause 22 onwards. Thesapplicant may submit, together with the
set ¢f samples, an additional set which maycbe wanted should one sample fail. The te

stati

bn, without further request, will then test the additional samples and will only rejec

furthler failure occurs. If the additional sef of samples is not submitted at the same time|

failu

e of one sample will entail a rejection.

NOTH In the following country, the aboyve‘paragraph does not apply: CA.

Wheh the tests are carried qut'with conductors, they shall be copper or copper alloy and co

with

conductors: solid (class.1), stranded (class 2), flexible (classes 5 and 6)), and IEC 6024544.

5.1
The

1

IEC 60227 (all parts), 1EC 60228:2004, Clause 3 (which provides a classificatig

Ratings

Preferred rated operating voltage ranges

prefefred rated operating voltage ranges are:

p2.3,
onal
ve to
e 24

new
mple
hose

eding it, which may have influenced the test result-are shall be repeated on another get of

the
shall
first
s5ting
if a
, the

mply
n of

OV to 30 V (signal or control purposes only)
100 VAC to 130V AC
200VAC to 250V AC
380VAC to 480V AC
600 VAC to 690V AC
480 Vv DC
600 V DC
750V DC
000 vV DC


These four clauses add new tests that are intended to address abuse conditions and impairment due to use over time. The tests are not part of any sequence and are intended to be performed with new samples for each test.
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Preferred rated currents

5.2.1

General

The preferred rated currents are:

5A
13 A
16 A to 20A
30A to 32A
6DA to 63 A
70 A
8D A DC only
126 A
200 A DC only
250 A
400 A DC only
50p A DC only
600 A DC only
63D A DC only
800 A DC only
NOTH 1 In the following country, the branch circuit oyercurrent protection device is based upon 125 %
accegsory rating: US.
NOTH 2 Throughout this document, reference to~a*16 A to 20 A or 30 A to 32 A or 60 A to 63 A rating is m
accorflance with national requirements.
5.2.2 Rated current for signalior control purposes
Rateld current for signal or control purposes is 2 A.

bf the

de in

5.2.3

Accessories not suitable for making and breaking an electrical circuit under

load

An accessory rated 250 A AC or above shall be classified as not suitable for making and
breaking an electrical circuit under load.

An accessory rated above 30 V DC shall be classified as not suitable for making and breaking
an electrical circuit under load.

NOTE

"disconnect use only": CA.

In the following country, "not suitable for making and breaking an electric circuit under load" is considered
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5.2.4 Accessories suitable for, or not suitable for, making and breaking an electrical

An a
maki

circuit under load

ccessory, with a pilot circuit contact, may be classified as suitable for, or not suitable for,
ng and breaking an electrical circuit under load. See 7.4.

6 Connection between the power supply and the electric vehicle 7

., &, FRETEL

L al
GO o TCGy



This new edition removes all previous requirements as they are covered in the AC or DC related parts. The section is revised to simply point to those respective parts for the interface specific requirements. Further, the universal interface was removed as it is not used.
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NOTE 3

This-table shows-the actual status-of ar-r\necnr'u:‘@nf does notpreclude the development of otheracce
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— :
bocit (under consideration) Group-2
number ® cc DD EE EE Symbol Function
17 O SRR I T O N O 7 S I N I T U Y
v A v A v A v A
1 600 200 | 1000 200 DG+ d6—+
3 BUU = T Z00 I e— ev—‘s——A
4 _ - _b _b §
A I Voo
4 - - - - rl/ I
1 600° - |1000° - qu)('O:\ Protective o4

6-:8—1—Contactsequencing A‘\QJ
O
The proximityeontact or the connection-switch-contactif anyshall- make s
earth e-.\“.-z before-orsimultaneoushywith-the-contrel pilotconta
1O

break-after-orsimultaneously-with-line-contacts L Lranrd-L3-—See 103

6.1 Interfaces

This Clause 6 provides a description of the physical conductive electrical interface requirements
between the vehicle and the power supply, which allows different types at the vehicle interface:

a basic interface for mode 1, 2 and 3 charging only,
DC interface,

a combined interface.
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6.2 Basic interface

The description and requirements for basic interface are given in IEC 62196-2.

6.3 DC interface

The description and requirements for DC configuration are given in IEC 62196-3.

6.4 Combined interface

The description and requirements for combined interface are given in IEC 62196-3.

7 Classification of accessories

7.1 | According to purpose
V plugs;
V socket-outlets;

H
=
— vehicle connectors;
viehicle inlets;

d

able assemblies.

7.2 | According to the method of connecting the conductors
— rewirable accessories;

— non-rewirable accessories.

7.3 | According to serviceability
— field-serviceable accessories;
— User-serviceable accessories;

— nlon-serviceable accessories.

7.4 | According to electricalioperation
- jccessories suitable for'making and breaking an electrical circuit under load;

— dccessories not suitable for making and breaking an electrical circuit under load.
7.5 | According to interface

Interface is specified in Clause 6:

— basit;

- DC;

— combined.

7.6 A i it} bl
(Underf i .

77 A i the locki i lock £ " :
7.6  According to locking facilities

— non-lockable accessories;
— lockable accessories.
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7.7 According to interlock facilities
— accessories without an interlock;
— accessories with an interlock
e with latching device (mechanical interlock);

o without latching device (electrical interlock).

7.8 According to the presence of shutter(s)
— accessories without shutter(s);

— accessories with shutter(s)

8 arking

8.1 Accessories shall be marked with:

ated current(s) in amperes-for-power;

— rpted maximum operating voltage(s) in volts;

|
-

— the relevant symbol for degree of protection;
— ¢ither the name or trademark of the manufacturer or of the responsible vendor;
— type reference, which may be a catalogue number.

Comppliance is checked by inspection.

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

...................................... ampere

...................................... volt
Hz | hertz
@ ...................................... protective earth IEC 60417-5019 (2006-08)
Ao e e alternating current IEC 60417-5032 (2002-10)
e L S P direct current IEC 60417-5031 (2002-10)

Comppliance (is)checked by inspection.

8.3 | Eor'EV plugs and vehicle connectors the marking for either the name or trademark of
the | s alc d
de3|gnatlon shaII also be on the outS|de of the accessory, VISIble to the user.

8.4 Forall accessories, the marking for the maximum rated operating voltage range and rated
current shall be in a place which is visible before installation of the accessory. For EV 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 in a
place which is visible before installation of the accessory. It need not be visible after installation.

Compliance is checked by inspection.

8.5 For rewirable accessories, the contacts shall be indicated by the following symbols:
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— for three-pole, the symbols L1, L2, L3 and N for neutral, if any, and the symbol D
HEC-60417-5019(2006-08)) for protective earth;

— for two-pole, the symbols L1, L2 or N for neutral, if any, and the symbol @ ~(IEC 60417~
5019-(2006-08)) for protective earth;

— CP for control pilot;

— PP for proximity contact;

— CS for connection switch;
- L1,L2,L3 (or 1, 2, 3), for high power AC,;

|
)

-

Thes
scre

Comppliance is checked by inspection.

8.6

Compliance is checked by inspection.

]

C—, DC—Tfor DCifany;

OM1, COM2 for communication contact, if any;
DE for clean data earth, if any;

C for connection confirm.

e symbols shall be placed close to the relevant terminals; they shall not be place
vs, removable washers, or other removable parts.

For rewirable accessories, wiring instructions shall besptevided.

d on

Aftet the humiditv treatment of 20537 tha marking is rithbhed viaoroushvy by hand for 15 o with o
AReftRe—AudiHGiy/HHeatmMe o £ oo, e Markig1S oo e G VgorousSHy—oy—11ana1or—o-SWHHA-a
niece - ofcloth-soaked - in waterand -aagain-for-15 s with a niece-of-cloth-soaked -with netroleum
pHece—-o—-Cron-SoaKeaH—waerafaagan1or—o-SWHAad-pHe o0 Cro-SoaKe G WHn-petrofetdn
It ic Foarommended thafsthe netroleum snirit used consist of a2 solven avane with an aromatic
H—HS{ecommenaeanaiIncPeHoretdm-SPpHHHUHSe - CoORSISToasSovVeRtnexXxahe-Win—ah—arofpatc
contentof-maximum=-0-1 volume nercentage—a kauribhutanol valuye of annroximately 29 an itigl
COMHPAT-O-RAXIItH -G VOrde-perceiage,a KAt o tid o vVarde- 0 approXtHiatery—~=v;af-fHtias
hoiliha—noint—of-apbroximately 65 °C g drv nojint-of-appnroximatelv 69 ° an a2 densitv of
O g—POHH— O AR PIrOoXHAAtery—oo—o,—a G/ pPOot—orapproXthatery—o9—o,—anRa—a—aenASity—oi
H 3
appf X .
Compliancexys checked by inspection, using normal or corrected vision, without additjonal

mag

hification.

Marking shall be durable and indelible.

Compliance is checked by the following test to be performed after the humidity treatment of
20.3.

Laser marking directly on the product and marking made by moulding, pressing or engraving
are considered to be durable and indelible and they are not subjected to this test.

The test is made by rubbing the marking for 15 s with a piece of cotton cloth soaked with water
and again for 15 s with a piece of cotton cloth soaked with n-hexane 95 % (Chemical Abstracts

Serv

ice Registry Number, CAS RN, 110-54-3).

NOTE n-hexane 95 % (Chemical Abstracts Service Registry Number, CAS RN, 110-54-3) is available from a v
of chemical suppliers as a high-pressure liquid chromatography (HPLC) solvent.

ariety
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When using the liquid specified for the test, precautions as stated in the relative material safety
data sheet provided by the chemical supplier shall be taken to safeguard the laboratory
technicians.

The marking surface to be tested shall be dried after the test with water.

Rubbing shall commence immediately after soaking the piece of cotton, applying a compression
force of (5 £ 1) N at a rate of about one cycle per second (a cycle comprising forward and
backward movement along the length of the marking). For markings longer than 20 mm, rubbing
can be limited to a part of the marking, over a path at least 20 mm long.

The [compression force is applied by means of a test piston which is wrapped with~gptton
comprising cotton wool covered by a piece of cotton medical gauze.

The fest piston shall have the dimensions specified in Figure 8 and shall be made"of an elstic
matgrial which is inert against the test liquids and has a Shore-A hardnégss’ of 47 + § (for
example synthetic rubber).

The folerances to dimensions A, B and C as shown in Figure 8 apply!

Wheh it is not possible to carry out the test on the specimens due to the shape/size of the
product, a suitable piece having the same characteristics aslre product can be submitté¢d to
the tpst.

. ‘8\43

Dimension and tolerances
mm
A B C
20 % 20405 5 +3

Figure 8 — Test piston

8.8 | 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
instroctiorns:

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

Compliance is checked by inspection.

9 Dimensions

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.

Accessories shall be compatible only with other standardized accessories of the same type.
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It shall not be possible to make single-pole connections between EV plugs and EV socket-
outlets or vehicle connectors,-and or between vehicle inlets and vehicle connectors.

Compliance is checked by inspection and manual test.

It shall not be possible to engage EV plugs or vehicle connectors with EV 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, improper connections between different electric vehicle accessories shall not be

pOSSI‘b:u between:
s

gnal and control contacts and a live (power) contact;

— the protective earth and/or pilot contact of an EV plug and a live EV socket-putlet contact,
dr a live EV plug contact and the protective earth and/or pilot contact of an EV) socket-outlet;

— the phase contacts of an EV plug and the neutral contact, if any, of an EV|socket-outldt;

— dneutral contact of an EV plug and a phase contact of an EV socketzoutlet.

Compliance is checked by inspection and the following manual test

Inseftion of the appropriate accessory is tested for 1 min with’a-force of 150 N for accesspries
with |a rated current not exceeding 16 A, or 250 N for otheraccessories.

Whefe the use of elastomeric or thermoplastic materialis likely to influence the result of the
test,|it is carried out at an ambient temperature 6P (60 + 2) °C, both the accessories heing
conditioned at this temperature.

10 Protection against electric shock

10.1| General

Accgssories shall be so designed that live parts of EV socket-outlets and vehicle connedtors,
when they are wired as in normal' use, and live parts of EV plugs and vehicle inlets, when|they
are ip partial or complete engagement with the complementary accessories, are not accesgible.

NOTH 1 In the following ceuntries, IPXXD shutters are compulsory on live (phase and neutral) contact holes jof EV
socket-outlets when these EV socket-outlets are accessible to uninstructed persons (ordinary persons|BA1,
handigapped persons BA2'or children BA3): FR,-BR; PT, DK, IT.

NOTH 2 In the following countries, IPXXD shutters are compulsory on live (phase and neutral) contact hojes of
vehicle connectors'when these vehicle connectors are permanently wired to the fixed installation and are accepsible
to unipstructedypersons (ordinary persons BA1, handicapped persons BA2 or children BA3): FR, PT.

NOTH 3<{An"the following country, in locations where access is restricted to skilled persons, EV socket-outletls and
vehicle cohnectors without shutters may be accepted: PT.

NOTE 4 In the following country, for installations in dwellings and for 16 A applications, wiring rules—prescribe
require the use of EV socket-outlets with shutters: ES.

NOTE 5 In the following countries, for installations in dwellings, wiring rules require the use of EV socket-outlets
with shutters:-UK; FR, SG, IT.

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 6 Neutral contacts of socket-outlets and vehicle connectors are deemed to be live parts. Pilot contacts,
signal, data earth, protective earth contacts are not considered live parts.

This Subclause 10.1 does not apply to contacts and conductors used for signal, data,
communications, and control circuits.
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The standard test finger-shown-inFigure-3, probe B according to IEC 61032, is applied in every
possible position; with an electrical indicator at a voltage not less than 40 V, used to show
contact with the relevant part.

NOTE 7 In the following country, the standard test finger probe defined in UL 2251 is also used: US.

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

For accessories provided with shutters, the shutters shall be constructed such that live parts
are not accessible without a plug-in engagement, with the gauges shown in Figure 9 and in
Figure 10.

The gauges shall be applied to the entry holes corresponding to the live contacts and to any
other opening of the engagement surface. The gauges shall not touch any live part.



https://iecnorm.com/api/?name=749a888639d9799970da3db48dc0f12b

—-42 - IEC 62196-1:2022 CMV © IEC 2022

NOTE Neutral contacts of EV socket-outlets and vehicle connectors are deemed to be live parts. Pilot contacts,
signal, data earth, and protective earth contacts are not considered live parts.

To ensure this degree of protection, accessories shall be so constructed that live contacts are
automatically screened when complementary accessories are withdrawn.

The means for achieving this shall be such that they cannot easily be operated by anything
other than complementary accessories and shall not depend upon parts which are liable to be

lost.

An electrical indicator with a voltage between 40 V and 50 V included is used to show contact

with theTetevantpart.

Co
with

The
and

The
dired

Duri
that
forcd

A std
for g
aften

For

liance is checked by inspection and for EV socket-outlets with an EV plug(compl
rawn by applying the gauges shown in Figure 9 and in Figure 10 as follows:

gauge according to Figure 9 is applied to the entry holes corresponding tothe live con
fo any other opening of the engagement surface with a force of 20 N.

gauge is applied to the shutters in the most unfavourable position, successively in
tions, to the same place for approximately 5 s in each of the three directions.

ng each application the gauge shall not be rotated, and“it’shall be applied in such a

is applied but the gauge shall not be withdrawn.

el gauge, according to Figure 10, is then applied with a force of 1 N and in three direct
lpproximately 5 s in each direction, with independent movements, withdrawing the g
each movement.

E\V/ socket-outlets and vehicle inlets;with enclosures or bodies of thermoplastic mat

the lest is made at an ambient temperature of (35 + 2) °C, both the-secket-outlets acce

and

This

the gauge being at this temperature.

test shall be repeated after the tests of Clause 23.

etely

facts

hree

way

the 20 N force is maintained. When moving the gaugeé from one direction to the next, no

fons,
huge

prial,
sory
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Dimensions in millimetres
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Key
A Rigid steel wire

To cdlibrate the gauge, a push force of 20 N is applied on the steel rigid wire in the direction of its axig: the
charafteristics of the gauge internal spring shall be such that the surface A-A' is brought practically to the samd level
as thg surface B-B' when this‘force is applied.

Figure 9 — Gauge "A" for checking shutters
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Dimensions in millimetres
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A Rijgid steel wire

To cdlibrate the gauge, a push force of 1 N is applied on the steel rigid wire in the direction of its axi$: the
charafteristics of the gauge infernal spring shall be such that the surface A-A' is brought practically to the samd level
as thg surface B-B' when this force is applied.

Figure 10 — Gauge "B" for checking shutters

10.3| Contact sequencing and order of contact insertion and withdrawal

The paptact sequence during the connection process shall be:

1) protective earth contact,

2) neutral contact N,

3) line contact L4, (and L, and Lg, if any),
4) control pilot contact.

The proximity contact or the connection switch contact, if any, shall make after the protective
earth contact and before or simultaneously with the control pilot contact.

During disconnection, the order shall be reversed.

The neutral contact N shall make before or simultaneously with line contacts L4, L, and L3 and
break after or simultaneously with line contacts L4, L, and L.
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Accessories shall be so designed that:

a) when inserting the EV plug or the vehicle connector,

1

2)

) the protective earth connection is made before the phase connections and neutral, if

any, are made;

made;

3) the proximity contact or connection switch contact, if any, is made after the prote

earth contact and before or simultaneously as the control pilot is made.

hen withdrawing the EV plug or the vehicle connector

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

ctive

connection is broken;

are broken;

3) the proximity contact or connection switch contact, if any, is broken befere the prote

earth contact and after or simultaneously as the control pilot is opened.

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

10.4

It sh
inlet
or th

Misassembly

pll not be possible to inadvertently assemble either the part carrying EV plug or ve
contacts into the enclosure of an EV socket-outlet ¢r the enclosure of a vehicle conne
e part carrying the EV socket-outlet or vehicle connector contacts into the enclosure

EV plug or the enclosure of a vehicle inlet.

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

11 Pize and colour of protective -earthing and neutral conductors

The
com

conductor connected to the protective earthing terminal shall be identified by the ¢
bination green-and-yellow.cThe nominal cross-sectional area of the protective ear

conductor and of the neutral conductor, if any, shall be at least equal to that of the p
conductors, or as specified in—Fable-7 Table 2.

NOTH In the following,eountries, the colour green may be used to identify the protective earthing conductor:

us, dA, KR, BR.

) the phase connections and neutral, if any, are broken before the protective (Larth

2) the control pilot connection, if any, is broken before the phase connections and ngutral

ctive

hicle
ctor,
pf an

blour
hing
hase
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Table 1 — Size for conductors '8

- | | -
rating
cu?raetsfof Flexible cablescic:‘rnliztz::gs and vehicle Solid or stranded cables for EV
contact Solid or stranded cables for vehicle inlets® socket-outlets *
Earthd Earthd

A mm? AWG/MCM P mm? mm? AWG/MCM P mm?

2 0,5 18 -- 0,5 18 --

5 1,0 16 1 1,0 16 1
10{to 13 1,0to 1,5 16 2,5 1,0to 1,5 16 2,5
16 @nd 20 1,0 to 2,5 16 to 14 2,5 1,5t0 4 16 to 12 4
30 and 32 25t06 14 to 10 6 2,5t0 10 14 to 8 10
60(to 70 6 to 16 10to 6 16 6 to 25 10 to, 4 25

80 10 to 25 8to4 25 16 to 35 6(te"2 25

25 2510 70 4 to 00 25 35to 95 2 t0 000 50

200-gnd-250 70 to 150 00 to 0000 25¢ 70 to 185 00 to 350 95 ¢

P50 70 to 150 00 to 0000 25 70 to 185 00 to 350 95

00 240 500 120 ¢ 300 600 150 ©

500 300 600 185 ¢ 400 800 240 ¢

600 and 630 400 800 240 ° 500 1000 300°¢

00 500 1000 300°¢ 630 1250 400 ¢

NOTE Table 1 is not intended to specify the protectivesearthing conductor size but rather minimum/maximurp

of conductor sizes for terminal tests and other tests.

lassification of conductors: according to IEC.60228.

ominal cross-sectional areas of conduestots are given in square millimetres (mm?2). AWG/MCM value
bnsidered as equivalent to mm? for the purpose of this document.

eferences: IEC 60999-1:1999 (Annex A), IEC 60999-2:2003 (Annex C).

g

N

c

R

AWG: American Wire Gauge(isya system of identifying wires in which the diameters are found in geon
progression between size 36 and size 0000.

M

F

p

F

CM: Mille Circular Milsidenotes circle surface unit. 1 MCM = 0,506 7 mm?2.

or isolated DC EV supply equipment — E conductor size based on AC mains (branch) circuit overcy
Fotective size.

or systems_Without earthing, this requirement does not apply.

are

etric

rrent

12

12,

N icions . hi

1 Accessories shall be provided with a protective earthing contact and a protective earthing
terminal or termination.

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

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 protective earthing terminal(s) by construction.


The table is updated to include all intermediate and expanded ratings based on the scope and the classification section within this document.
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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 a
protective earthing terminal or protective earthing contact, or if they are separated from live
parts by double insulation or reinforced insulation, they are not, for the purpose of

requ

irement, regarded as likely to become live in the event of an insulation fault.

Compliance is checked by inspection and by the following test:

£ 2L A

this

Vis

A cu
pass

The
mea

In nd

Car¢
the 1

12.3
12.3

a)

(e}
-
oo tunw 4 o =T

ol ol £ V. Wal L L ol LE N H 4
IUIII. Ul v 7V UCTTIivou 1TTUriTm dimtr v v ouvuirove uavuly A 1"TUTIivdyu vuu.ayc IlUl. U/\UUUU”Iy L4

ed between the protective earthing terminal and each of the accessible metal parts-ih

sured, and the resistance calculated from the current and this voltage drop.

case shall the resistance exceed 0,05 Q.

netal part under test does not influence the test results.

Protective earthing contacts shall comply with the test\requirements in either 12.3
b) to 12.3 d), as specified by the manufacturer.

br the phase contacts without overheating.

ompliance is checked by the test of Clausé 24.

he assembly of mating accessories with(protective earthing contacts shall carry the cu
e minimum size equipment protective earthing conductor for the—ampere—rating

urrent of the accessory. The components in the protective earthing path shall not c
reak, or melt.

turn.

voltage drop between the protective earthing terminal and the accessiblesmetal part is

should be taken that the contact resistance between the tip of the measuring probg and

n) or

rotective earthing contacts shall be capable of-garrying a current equal to that spegified

Frent

pecified in Table 2 for the time specified in that table. The current-is-te shall be basgd on

ated
ack,
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Table 2 — Short-time test currents

RS s current | Minimum sixe for protectve eSS | Time | Testcurrent
A mm? AWG s A
10 to 15 2,5 14 4 300
16 and 20 4 12 4 470
21 to 60 6 10 4 750
61 to 70 10 8 4 1180
80 to 100 10 8 4 1180
125 16 6 6 1530
200 16 6 6 1,630
250 25 4 6 2 450
400 35 2 6 3100
500 35 2 6 3900
600 50 1 9 4900
630 50 1 9 5050
800 50 0 9 6 400
NOTE For accessories' ratings less than 10 A in Table 2, _teSt current is based on the smallest sizg
gquipment protective earthing conductor permitted or can bé. determined by linear approximation of rategl
durrent (or 120 A per 1 mm2), whichever is greater.

c) The mating accessories-are-te shall be mounted and assembled as intended. A proteftive

garthing conductor of the minimum intended size, not less than 0,6 m long,-is-te shdll be
connected to the protective earthing terminal of each accessory, with the termjnals

mployed to hold the conductor tightened using a torque as specified by the manufacturer.
V socket-outlets and vehicleinlets-are-to shall be wired with the minimum allowable|size
pper conductor. EV plugsland vehicle connectors—are—to shall be wired with flexible,
stranded conductors or.-cable sized based on the—ampere—rating rated current of the
ccessory. The test current shall be passed through the mating accessories and protegtive
arthing wires in series.

d) After having carried the current specified in 12.3 b), continuity shall exist on the| test
ssembly when.measured between the protective earthing conductors. Any indicating
evice such@as*an ohmmeter, battery-and-buzzer combination, or the like, may be us¢d to

etermine-whether continuity exists.

ompliance is checked by inspection and test.

12.4| “Protective earthing contacts shall be so shrouded or guarded that they are protgcted

against mechanical damage.

This requirement precludes the use of side protective earthing contacts.

Compliance is checked by inspection.

12.5 Clean data (signal) earth contacts shall be capable of carrying a current of 2 A without

overheating.

Compliance is checked by the test of Clause 24.
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13 Terminals

13.1 Common requirements

13.1.1 Rewirable accessories shall be provided with terminals.

Rewirable EV plugs and vehicle connectors shall be provided with terminals that accept flexible
conductors.

Non-rewirable accessories shall be provided with soldered, welded, crimped or equally effective

Bant "na. fioa (daoroaiaooti o o)
per‘l"r Ao oUT o U UTTS (T T TAatroTTS T

13.1]2 Connections made by crimping a pre-soldered flexible conductor are not-perm
unle$s the soldered area is outside the crimping area.

Compliance is checked by inspection.

13.1|3 Terminals shall allow the conductor to be connected without special preparation.

NOTH The term "special preparation” covers soldering of the wires of the condu¢tor, use of terminal ends, et
not thle reshaping of the conductor before its introduction into the terminal or the twisting of a flexible condud
consdlidate the end.

This|requirement is not applicable to lug terminals.
Comppliance is checked by inspection.

13.1{4 Parts of terminals shall be of a metal having, under conditions occurring ir
equipment, mechanical strength, electrical conductivity and resistance to corrosion adeq
to infended use.

Exarn

copper;

n alloy containing at ‘least 58 % copper for parts that are worked cold or at least
pper for other parts;

stainless steel containing at least 13 % chromium and not more than 0,09 % carbon;

steel providedywith an electroplated coating of zinc according to ISO 2081, the co
aving a thiCkness of at least:

o 8 um(ISO service condition n° 2) for IP < X4 accessories;

o .12 um (ISO service condition n° 3) for IP = X5 accessories;

tted,

., but
tor to

the
uate

nples of suitable metals, when used within a permissible temperature range and under
normal conditions of chemical pollttion, are:

b0 %

hting

steel provided with an electroplated coating of nickel and chromium according to ISO 1
the coating having a thickness of at least:

e 20 um (ISO service condition n° 2) for IP < X4 accessories;

e 30 um (ISO service condition n° 3) for IP = X5 accessories;

456,

steel provided with an electroplated coating of tin according to ISO 2093, the coating having

a thickness equal to at least that specified for:
e 20 um (ISO service condition n° 2) for IP < X4 accessories;

e 30 um (ISO service condition n° 3) for IP = X5 accessories.

Current-carrying parts that-may-be are subjected to mechanical wear shall not be made of steel
provided with an electroplated coating.
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pliance is checked by inspection and by chemical analysis.

13.1.5 If the body of a protective earthing terminal is not part of the metal frame or housing
of the accessory, the body shall be of material as-presecribed specified in 13.1.4 for parts of
terminals. If the body is part of the metal frame or housing, the clamping means shall be of such
material.

If the body of a protective earthing terminal is part of a frame or housing made of aluminium or
aluminium alloy, precautions shall be taken to avoid the risk of corrosion resulting from contact
between copper and aluminium or its alloys.

The
aded

Com|

13.1
conr

requirement regarding the avoidance of the risk of corrosion does not preclude the.u
uately coated metal screws or nuts.

pliance is checked by inspection and by chemical analysis.

6 Terminals shall be properly fixed to the accessory and shall\ hot loosen
ecting and disconnecting the conductors.

Clamping means shall not serve to fix any other component.

The
plug

Com|

Thed
rotat
that

acce

clamping means for the conductor may be used to stop rotation or displacement of th
or EV socket-outlet contacts.

e requirements do not preclude terminals that are floating, or terminals so designed

Terminals may be prevented fromxworking loose by fixing with two screws, by fixing with

scre

Covq
Self
in ng

13.1
prote

Com|

v in a recess such that thefe-is no appreciable play, or by other suitable means.

bring with sealing compound without other means of locking is not deemed to be suffiqg
hardening resins may, however, be used to lock terminals which are not subject to to
rmal use.

7 Each terminal shall be in proximity to the other terminals, as well as to the int
bctive earthing terminal, if any, unless there is a sound technical reason to the contra

bliance is checked by inspection.

pliance is checked by inspection and, if necessary, by the tests of-29-1 29.2 and 29.3.

e of

vhen

v

e EV

that
ided

on or displacement of the terminal is prévented by the clamping screw or nut, pro
their movement is appropriately limited~and does not impair the correct operation of the
ssory.

one

ient.
rsion

prnal
y.

13.1.8 Terminals shall be so located or shielded that:

— screws or other parts becoming loose from the terminals, cannot establish any electrical
connection between live parts and metal parts connected to the protective earthing terminal;

— conductors becoming detached from live terminals cannot touch metal parts connected to
the protective earthing terminal;

— conductors becoming detached from the protective earthing terminal cannot touch live parts.

This

Com

requirement applies also to terminals for pilot conductors.

pliance is checked by inspection and by manual test.
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13.1.9 When the conductors have been correctly fitted, there shall be no risk of accidental
contact between live parts of different polarity or between such parts and accessible metal
parts, and should a wire of a stranded conductor escape from a terminal, there shall be no risk
that such a wire emerges from the enclosure.

The requirement with regard to the risk of accidental contact between live parts and accessible
metal parts does not apply to accessories having rated voltages not exceeding 50 V.

Compliance is checked by inspection and, where the risk of accidental contact between live
parts and other metal parts is concerned, by the following test:

An 8
sect
condg
free
mak

The
is ng
proté

If ne

13.2

13.2
cond

For 1
testq

Gau
max
aper|

Scre
testq

gaug

free wire of a conductor connected to a live terminal shall neither touch any metal par

bctive earthing terminal shall not touch any live part.

cessary, the test is repeated with the free wire in another pgsition.

mm length of insulation is removed from the end of a flexible conductor having a-¢A
onal area in the middle of the range specified in Table 1. One wire of the\stra
uctor is left free and the other wires are fully inserted and clamped into the terminal,
wire is bent back, without tearing the insulation, in every possible directionybut wi
ng sharp bends around barriers.

t a live part nor emerge from the enclosure. The free wire of a conductor connected t

Screw type terminals

1 Screw type terminals shall allow the proper” connection of copper or copper-
uctors having nominal cross-sectional areas.as shown in Table 1.

erminals other than lug terminals, compliance is checked by the following test and b
of 13.3.

jes as specified in Figure 11, having a measuring section for testing the insertability g
mum specified cross-sectionalarea of Table 1, shall be able to penetrate into the terr
fure, down to the designated-depth of the terminal, under their own weight.

w type terminals that'cannot be checked with the gauges specified in Figure 11 sha
d by suitably shaped' gauges, having the same cross-section as those of the approp
es given in Figure/11.

0SS—
nded

The
hout

that
D the

alloy

the

fthe
ninal

Il be
riate
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Dimensions in millimetres

£ IEC
Conductor cross-sectionalarea Gauge
Flexible (solid gigsit?anded) Diameter a Telerances for a
mm? mm? mm mm
1,5 1,5 2,4 205
2,5 4 2,8 Ro05
4 6 3,6 206
6 10 43 206
10 - 5,3 206
16 25 6,9 R07
50 70 12,0 208
70 - 14,0 208
- 150 18,0 Ro0s
150 185 20,0 08
185 240 25 208
240 300 28 Q08
300 400 28,5 Q08
400 500 33 08
500 630 37 08
630 800 41 Q08
Maximum cross-section of conductors and corresponding gauges.
Material: steel.

Figure 11 — Gauges for testing insertability of round unprepared conductors
having the maximum specified cross-section

For pillar terminals in which the end of a conductor is not visible, the hole to accommodate the
conductor shall have a depth such that the distance between the bottom of the hole and the last
screw will be equal to at least half the diameter of the screw, and in any case not less than
1,5 mm.

Compliance is checked by inspection.
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For terminals complying with Figure 6, the lug shall accept conductors having nominal cross-

secti

onal areas within the appropriate range specified in Table 1.

Compliance is checked by inspection.

13.2.2 Screw type terminals shall have an appropriate mechanical strength.

Screws and nuts for clamping shall have an ISO thread or a thread comparable in pitch and
mechanical strength.

NOTH

Com|
addi
chan

13.2
meta

Com|

13.2
syl
locki

Com|
13.2

agai
tool.

Com|

13.3

13.3
secti

Frovisionally, SI, BA and UN threads are considered as being comparable In pitch and mechanical sirg

pliance is checked by inspection, measurement and the tests of-29-1 29.2 ant-29.
jon to the requirements of-29-1 29.2 and 29.3, the terminals shall not have\under
ges after the test that would adversely affect their future use.

3 Screw-type terminals shall be so designed that they clamp the~ceonductor bet
| surfaces with sufficient contact pressure and without damaging the<conductor.

pliance is checked by inspection and by the type tests of 13.3;

ch—terminals—areprovided,—they shall be fitted with spring washers or equally effe

ng means.
bliance is checked by inspection.

5 Clamping screws or nuts of protective earthing terminals shall be adequately lo
nst accidental loosening, and it shall ot be possible to loosen them without the aid

pliance is checked by inspectian, by manual test and by the relevant test of Clause 1

Mechanical tests on,terminals

1 New terminals are fitted with new conductors of the minimum and the maximum c
onal areas and aretested with the apparatus shown in Figure 12.

ngth.

3. In
jone

veen

4  Lug terminals-shal-be-used-onhyforaccessories-having-arated-currentofatleast$o-A-

ctive

cked
of a

0Ss-
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Clamping unit

Dimensions in millimetres

Clamping unit
Platen
Bushing hole

Mass

I i \i\\\ NN
75 zlz N e
! \\\\\o
‘ Platen
Bushing hf i |
L
Massm ‘
-
! IEC 2285/11
\’7, A
o=
I \!
|\\\\
W\
SN
e \ \\
375 B \ N\
> - N\ Q
NN,
AN
\i B .
C |
L)Lp |
::> IEC

Figure 12 — Equipment test arrangement
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The test shall be carried out on six samples: three with the smallest conductor cross-sectional

area

and three with the largest conductor cross-sectional area.

The length of the test conductor shall be 75 mm longer than the height H specified in Table 3.

Clamping screws, if any, are tightened with the torque according to Table 17. Otherwise, the
terminals are connected according to the manufacturer’s instructions.

Each conductor is subjected to the following test.

The
ata
plan
of th

The

be w
twist]
from

Duri
clam

Ter
for fi

Pnd of the conductor IS passed through an appropriate-sized bushing in a platen, posiii
height H below the accessory, as given in Table 3. The bushing is positioned in a horiz
b, such that its centre line describes a circle of 76 mm diameter, concentric with"the c
e clamping unit in the horizontal plane. The platen is then rotated at a rate of (10°% 2) r,

Histance between the mouth of the clamping unit and the upper surface oflthe bushing
ithin 15 mm of the height in Table 3. The bushing may be lubricatedto prevent bin
ing or rotation of the insulated conductor. A mass, as specified in,Table 3, is suspe
the end of the conductor. The duration of the test is 15 min.

ng the test, the conductor shall neither slip out of the clamping unit nor break nea
ping unit.

inals shall not, during this test, damage the conddctor in such a way as to render it
rther use.

bned
bntal
bntre
'min.

shall
Hing,
nded

I the

unfit
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Table 3 — Values for flexing under mechanical load test

Nominal cross- Diameter of Height 2 Mass
sectional area bushing
mm?2 mm mm kg
1,0 6,5 260 0,4
1,5 6,5 260 0,4
2,5 9,5 280 0,7
4,0 9,5 280 0,9
10,0 9,5 280 2,0
16,0 13,0 300 2,9
25,0 13,0 300 4,5
35,0 14,5 300 6,8
50,0 15,9 343 9,5
70,0 19,1 368 1034
95,0 19,1 368 14,0
120,0 22,2 406 14,0
150,0 22,2 406 15,0
185,0 25,4 432 16,8
240,0 28,6 464 20,0
300,0 28,6 464 22,7
400,0 31,8 495 50
500,0 38,1 572 50
630,0 44,5 660 70,3
NOTFE—If a bushing with thelgiven hole diameter is not adequate to
accommodate the conductar without binding, a bushing having the next
largest hole may be used
@ Tolerance for height H: £+15 mm.

13.3]2 Verification isscarried out successively with conductors of the largest and smallest
crosg-sectional areas.specified in Table 1, using class 1 or class 2 conductors for termingls of
EV gocket-outlets or-apphance vehicle inlets, and class 5 conductors for terminals of plugs or
vehitle connectors:

The |condugctors shall be connected to the clamping unit, and the clamping screws or|nuts
tightened_to two-thirds of the torque indicated in Table 17, unless the torque is specified by the
manlifaeturer on the product or in an instruction sheet.

Each conductor is subjected to a pull according to the value in Table 4, exerted in the opposite
direction to that in which the conductor was inserted. The pull is applied without jerks for 1 min.
The maximum length of the test conductor shall be 1 m.

During the test, the conductor shall not slip out of the terminal nor shall it break at, or in, the
clamping unit.
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Table 4 — Value for terminal pull test

Nominal cross- Pulling force
sectional area
mm? N
1 35
1,5 40
2,5 50
4 60
B 80
10 90
16 100
25 135
35 190
50 236
70 285
95 351
120 427
150 427
185 503
240 578
300 578
400 690
500 778
630 965

14 Interlocks

14.1| Accessories with interlock

14.1|1 Accessories elassified in accordance with 7.4 "not suitable for making and breakirjg an
electrical circuit under{oad" shall be provided with an interlock.

NOTH Switching; related interlocks and control systems, other than the control pilot contact, are part of the electric
vehicle supply équipment or part of the electric vehicle.

14.1{2 , Plugs—and EV socket-outlets with interlocks shall be so constructed that an EV|plug
cannof\be completely withdrawn from the EV socket-outlet while the contacts of that EV sogket-

outletaretive,and-thecontacts of the EV-socket-outtet canmot bemade tiveuntitam EVptug is

in proper engagement.

Vehicle-couplers connectors with interlocks shall be so constructed that a vehicle connector
cannot be completely withdrawn from the vehicle inlet while the contacts of that vehicle
connector are live, and the contacts of the vehicle connector cannot be made live until the
vehicle connector is in proper engagement.

The power contacts shall not make or break under load.

Accessories shall be so designed that, after engagement with a complementary accessory, the
interlock operates correctly.
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The operation of an interlock shall not be impaired by normal wear of the portion of the
accessory used for interlocking.

Compliance is checked by carrying out the tests of 14.1.5 0or 14.1.6 or 14.1.7 as applicable after
the test of Clause 23.

14.1.3 Accessories with interlock but without latching function (electrical interlock) shall be
so constructed that:

a) the time interval between the opening of the contacts of the control switching device and
the opening of the line contacts and neutral contact, if any, of the accessory shall be
slufficient to ensure that the mechanical switching device interrupts the current befor¢ the

ntacts of the EV plug are disconnected from the contacts of the EV socket-outlet;

b) during the closing operation, the contacts of the control switching device shall clese after or
simultaneously with the contacts of the main poles.

Comppliance is checked by the following test:

For products provided with an actuator, an attempt shall be made, withoutthe EV plug inselrted,
to clpse the switching device by applying a force according to IEC_60309-4:20062021, 24]101.
The [switching device contacts shall not close.

This|is checked by a continuity test made between the¢supply terminals and the coptact
assembly of the EV socket-outlet.

The {time interval is checked by measuring the time&Jnterval between the instant of opening of
the ¢ontacts of the control switching device and.the instant of opening of the contact of the
mechanical switching device, under no-load conditions. Where the control switching de¢vice
depands on pilot contacts, the time interval.shall not be greater than 35 ms, at the separption
spedd given in 22.2.

14.1]4 Switched EV socket=outlets with interlock and latching device holding the EV plud into
the EV socket-outlet (mechanical interlock) shall be so constructed that the interlock is linked
with [the operation of a«switch so that the EV plug can neither be inserted nor withdrawn [from
the BV socket-outlet While the contacts of the EV socket-outlet are live, and the contacts df the
EV slocket-outlet cannot be made live until an EV plug is almost completely in engagement.

Switghed vehicle connectors with interlock and latching device holding the vehicle conngctor
onto|the vehicle inlet (mechanical interlock) shall be so constructed that the interlock is linked
with |the( operation of a switch so that the vehicle connector can neither be inserted nor

withdrawn from the vehicle inlet while the contacts of the vehicle connector are live an:f the
cont i : L y in

engagement with a vehicle inlet.

Compliance is checked by inspection, by a manual test and by the following test:

Without the EV plug inserted an attempt shall be made to close the switching device by applying
a force according to IEC 60309-4:20062021, 24.101. The switching device contacts shall not
close.

This is checked by a continuity test made between the supply terminals and the contact
assembly of the EV socket-outlet.

Accessories with interlock and latching device which hold the EV plug into the EV socket-outlet
or the vehicle inlet into the vehicle connector are subjected to the test of 14.1.5 and 14.1.6.
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14.1.5 The switched EV socket-outlet or switched vehicle connector with interlock is fixed to
the support of an apparatus as shown in Figure 13 so that the axis of separation is vertical, and
the movement of the-plug mating accessory is downwards. With the latching devices holding
the EV plug into the EV socket-outlet, or vehicle connector into the vehicle inlet, in the engaged
position, an axial pull is applied to an appropriate EV plug inserted in the switched EV socket-
outlet, or vehicle connector inserted into the vehicle inlet, with interlock. The test EV plug; or
vehicle inlet, in accordance with the relevant standard sheets, shall have finely ground contacts
of hardened steel, having a surface roughness not exceeding 0,8 ym over their active length
and spaced at the nominal distances, with a tolerance of £0,05 mm.

The dimension of the g brfs vie
EV nlug contacts shall be in accordance with the minimum dimension(s) given in the relgvant

stanflard sheets, with a tolerance of *8’01

mm.

The EV plug contacts are wiped free from grease before the test.

The test EV plug, or vehicle connector, is inserted into and withdrawn from the EV socket-olitlet,
or-egnnector vehicle inlet, ten times. It is then inserted again with a mass being attached to it
by means of a suitable clamp. The total mass of the-plug mating~accessory, the clamp| the
carrier, the principal and the supplementary weight shall exert a-p&#, force according to Table 5
uporn the connection point. The supplementary weight shall be, Such that it exerts a force gqual
to one-tenth of the withdrawal force. The retaining means, if<any, shall be opened.

The |principal weight is hung without jolting on the {test—pltg mating accessory, and the
supfdlementary weight is allowed to fall from a heightjef)5 cm onto the principal weight.

Aften this test, the total weight shall be maintairied for 60 s.
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Dimensions in millimetres
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Figure 13 — Apparatus for checking the withdrawal force

6 The switched EV socket-outlet or switched vehicle connector with interlock is fix

the qupport of'an apparatus as shown in Figure 14 a) so that the axis of separation is horizg

With
toge

plug

the latehing devices holding the—plug-inte—the socket-outlet-orconnector access
herlin'the engaged position, an axial pull is applied to the cable attached-atan-approp
te@’mating accessory inserted in the switched EV socket-outlet or vehicle connector

pd to
ntal.
bries
riate
with

inter

ock. I'hetestphdtg mating accessory, according to the relevant standard sheets, shall

nave

finely ground contacts of hardened steel, having a surface roughness not exceeding 0,8 um
over their active length and spaced at the nominal distances, with a tolerance of +0,05 mm.

The dimensions of the-plug contacts-erthe-distance-between-contact-surfacesfor-other-types
of-plug—econtacts shall be in accordance with the minimum dimension(s) given in the relevant

standard sheets, with a tolerance of +8’01 mm.

The-plug contacts are wiped free from grease before the test.
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The-test-plug mating accessory is inserted into and withdrawn from the EV socket-outlet or
vehicle connector ten times. It is then inserted again with a mass being attached to it by means
of a suitable clamp. The total mass of the-plug mating accessory, the clamp, the carrier, the
principal and the supplementary weight shall exert a-pui force in accordance with Table 5. The
supplementary weight shall be such that it exerts a force equal to one-tenth of the withdrawal
force. The retaining means, if any, shall be opened.

The principal weight is hung without jolting on the—test—plug mating accessory, and the
supplementary weight is allowed to fall from a height of 5 cm onto the principal weight.

After this test, the total weight shall be maintained for 60 s

The test of 14.1.6 is repeated three times, rotating the-secket-cutlet-of mating accessory 90°
on the vertical plane each time (see Figure 14 b).
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b) Second test at 90°

a) First test

Figure 14 — Verification of the latching device
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Table 5 — Withdrawal force with respect to ratings

Duri
SocK
Or—\4
latch

Duri

Afte
shoW

Com|

141
of th

Com|

The
instr

(200[+

Afte
imp4g

14.2

Integ

- f

AC rated current Withdrawal force
A N
From 6 up to and including 40 165
From 41 up to and including 80 300
From 81 up to and including 150 440
From 151 up to and including 250 660
DC rated current
Any 750

ng the tests of 14.1.5 and 14.1.6, the-plug mating accessory shall not come, out of th
et-outlet or vehicle connector and the latching devices holding-the-pluginthe socket-g
bhicle—connector-shall-remain-intocked-position the accessories together shall rema

ed position.
g the test the electrical continuity shall be maintained.

the test, the switched EV socket-outlet or switched vehi¢le“connector with interlock
no damage or deformation which may impair the function” of the product.

pliance is checked by inspection and test.

7 Accessories equipped with a manually driven latching system, intended for interlog
e accessories, shall be sufficiently robust.

bliance is checked by the following test:

latch of the vehicle connectaryshall be locked in accordance with the manufactd
Lictions. Activate the push, button of the latching device ten times with a pressu
10) N for 3 s each.

the test, the complete latching device shall show no damage or deformation which
ir the function ofARe€*product. |9

Accessories'with integral switching device
ral switching devices shall comply with IEC 60947-3 as far as it is applicable and,

br A€ application, shall have a rated current, at a utilization category of at least ACH

n

D
rn
<

in in

shall

king

rer’s
e of

may

P2A,

ot.less that the rated current of the associated EV socket-outlet or vehicle connector;

— for DC application, shall have a rated current, at a utilization category of at least DC-21A,
ot less than the rated current of the associated EV socket-outlet or vehicle connector.

n

14.3

Control circuit devices and switching elements

Control circuit devices and switching elements, if any, used in the control circuit of an electrically

inter

locked EV socket-outlet or vehicle connector shall comply with IEC 60947-5-

IEC 61058-1 and they shall have ratings suitable for the load to be controlled.

Cont

rol switching devices according to IEC 61058-1 shall be classified with at

10 000 cycles.

Com

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

1 or

least


A new test was added to address manually driven latching systems and their ability to withstand an actuation force without negating the functionality of the latch. In short, pressing the push button should not render the latch ineffective over time. This is a new test for the standard.
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14.4

Pilot contacts and auxiliary circuits

Pilot contacts and auxiliary circuits used for interlocks shall make after the neutral and phase(s)
are made.

Pilot contacts and auxiliary circuits used for interlocks shall break before the phase(s) and
neutral are broken.

Compliance is checked by inspection and by the test of 14.1.5.

15

Accs
as s

esistance to ageing of rubber and thermoplastic material

ssories with enclosures of rubber or thermoplastic material, and parts of elastomeric
baling rings and gaskets, shall be sufficiently resistant to ageing.

Comppliance is checked by an accelerated ageing test carried out in an atmosphere havin

com

The
temg

position and pressure of the ambient air.

samples are suspended freely in a heating cabinet, ventilated by natural circulation.
erature in the cabinet and the duration of the ageing test are:

/0 + 2) °C and 10 days (240 h), for rubber;
BO + 2) °C and 7 days (168 h), for thermoplastic material.

such

y the

The

After
temg
withd

the samples have been remowed from the heating cabinet and returned to
erature, they are examined ang-shall show no crack visible with normal or corrected vi
ut additional magnification,

No tkace-of. a cloth-shall remain-op-the -sample-and-the -material of-the-samnpnle-shall notlstic

NOHRACEe-ORNICCrotA-Shan+rema-oAtRe-Sampre anaine-MAHe A O0r1Ae-SampPre-—SAHHOHSHEK

The on nf an nlnectricallhvy hoantnd nahinat ic rnoammaondnad Nafiral ciropilntiny pmny hn nran Ided
Se-OiaR-ereciearry/Aeate - eanthretSFecomehRaea—rattla— e eHattoiAa)y/oe-p+o

16 General construction

16.1

Com

Accessible surfaces of accessories shall be free from burrs, flashes and similar sharp
edges.

pliance is checked by inspection.

16.2 Screws or other means for fixing the part carrying the EV socket-outlet contacts or the
part carrying the-plug vehicle inlet contacts to its mounting surface, in a box or in an enclosure,

shall

be easily accessible.
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These fixings and those which fix the enclosure shall not serve any other purpose except in the
case whereby an internal protective earthing connection is established automatically and in a
reliable way by such a fixing.

Compliance is checked by inspection.

16.3 It shall not be possible for the user to alter the position of the protective earthing contact,

or of the neutral contact, |f anyqa%elahen%e%h&means@#nm%ehaﬂgeabwg#meseeket-

Compliance is checked by manual test to ensure that only one mounting position is possifjle.

16.4| EV socket-outlets and vehicle connectors when mounted as in normal use and without
an HV plug and vehicle inlet respectively in position shall ensure the degree ,of proteftion
spedified on its marking.

In addition, when an EV plug or vehicle inlet is fully engaged with the E\\.sOcket-outlet or vehicle
connector, the lower degree of protection of the two accessories shalkbe ensured.

Comppliance is checked by inspection and by the tests of Clausé 20 and Clause 21.

16.5| The maximum permissible temperature of those parts of the EV plug and the vehicle
connector that can be grasped during normal operation, when tested with the accegsory
carrying the maximum rated current, shall not exceed:

o/ 50 °C for metal parts,

¢/ 60 °C for non-metal parts.
For parts which may be touched but cannot be grasped the permissible temperature are:

o 60 °C for metal parts,
o/ 85 °C for non-metal parts.

Comppliance is checked by the test of 24.2 performed at an ambient temperature of (25 = $) °C
and fhe results obtained.corrected to an ambient of 40 °C.

16.6| Contacts shall be so designed as to ensure adequate contact pressure when completely
engdged with the ‘corresponding accessory.

A1

Compliance.is.checked by inspection, and by the+temperature-rise test of Clause 23, Claus
Clauise 34,0and Clause 36. 10

24,

16.7 —The contact surface shattbe provided witha prating made from sitver or a sitver_alloy
according to 1SO 4521:2008 with minimum thickness of 5 ym.

Compliance is checked by measurement of the thickness of plating in accordance with
ISO 4521:2008.

Other platings are allowed providing they comply with the following.

For accessories not provided with contact surface with a plating made from silver or a silver
alloy, compliance is checked by inspection, and by the test of Clause 35 and Clause 37. A1

16.8 A retaining means shall be provided.


This is a reference to the thermal cycling test and the misalignment test. Both tests are used to judge the compliance for contact pressure as loosening of the contact pressure over time or due to external forces would cause issues that would be highlighted by these tests. All products are intended to comply with these tests as compliance with this clause. Comments on the test are contained in the specific clauses.

The standard begins with requiring all contacts to be silver plated with a minimum thickness as indicated and a compliance test to verify thickness is indicated. If the contacts comply with this requirement, the only verification needed is that the thickness of plating is met. If silver plating is not used, and the plating is of another metal, such as nickel, then two additional tests are needed. These are the humidity exposure test and the contact endurance test. Comments on the test are contained in the specific clauses.
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A mechanical interlock may provide the function of the retaining means.

Compliance is checked by inspection and the test of 16.9.

16.9 With the retaining means in place, the mating accessory shall be pulled with a force equal
to the weight of the accessory and a length of the maximum size cable or cable assembly used

with

the accessory, as specified in Table 6. The retaining means shall not release.

Table 6 — Cable length used to determine pull force on retaining means

Com|

16.1
of an
or cd

Com|

(e}
~
—

c) t
G

Com|
cros

16.1
serv
throu

.11 Rewirable accessories shall be so constructed as to allow:

distances and clearances‘below the values in 28.1;

ATTESSOTY Cabietength
m
Basic 4
DC 1,5
Combined 1,5

pliance is checked by inspection and test.

D The-vehiclecouplerand/orthe plug accessory may include a means to allow engage

optional locking mechanism to reduce the likelihood of tampering or unauthorized ren
nnection.

pliance is checked by inspection.

ne conductors to be easily introduced into the terminals and secured therein;

ne correct positioning of the eénductors, without their insulation coming into contact
ve parts of a polarity different-from that of the conductor; or without reducing the cree

ne covers or enclosures to be easily removable for inspection and easily fixed
onnection of the cenductors.

pliance is checked by inspection and by an installation test with conductors of the la
5-sectional aréa specified in Table 1.

P Field serviceable accessories shall be so designed and constructed to discourage
cingd, newiring or accessing live parts by non-qualified personnel. This can be accompli

ment
oval

with
bage

after

rgest

user
shed

ghl{ene or more of the following means:

a) necessity of the use of specialty tools (i.e. crimping tool, soldering equipment);

b) necessity of replacing individual parts of the accessory (i.e. replacement of terminals,
contacts);

c) necessity to break seals to disassemble the accessory.

Com

pliance is checked by inspection.

16.13 Enclosures and parts of accessories providing protection against electric shock shall
have adequate mechanical strength; they shall be securely fixed in such a way that they will
not work loose in normal use. It shall not be possible to remove these parts without the aid of
a tool.

Com

pliance is checked by inspection and test.
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16.14 Cable entries shall allow the introduction of the conduit or the protective covering of the
cable to afford complete mechanical protection.

Compliance is checked by inspection and by an installation test with conductors of the largest
cross-sectional area specified in Table 1.

16.15 Insulating linings, barriers and the like shall have adequate mechanical strength. They
shall be secured to the enclosure or body in such a way that they cannot be removed without
being seriously damaged or be so designed that they cannot be replaced in an incorrect
position.

The pse of adhesives is allowed for fixing insulating linings.
Compliance is checked by inspection and by the tests of 20.2 and 26.3.

16.1p 12 The insertion force to-insert-and-withdraw of an EV plug or a vehi¢leconnector ghall
be lgss than 100 N. This can be achieved with the help of a means to facilitate the insertior-and
withdirawal of the EV plug-frem into the EV socket-outlet or the vehicle-connector-frem intp the
vehigle inlet.

The movement of either of these accessories need not necessarily be a single linear movement.
The |insertion—and—withdrawal force shall be applied as required by each stage (inclyding
operling of shutters) of the insertion-and-withdrawal movement. The manufacturer shall state
the gosition and direction at which this force(s) shall be‘applied.

Compliance may be checked by a spring scale or.thée following test:

The [fixed accessory (the EV socket-outlet of?vehicle inlet) is mounted such that the mating
accessory moves vertically downward into it\during the first stage of insertion. A principal weight
of 9,2 kg is suitably-suspended-from pladed on the-matehing mating accessory. If the mqgving
accelssory does not enter the fixed accessory to the position required, a supplementary weight
of 0,B kg is allowed to fall from a height of 5 cm onto the principal weight. The moving accegsory
shall then enter the fixed accessoryto the position required to engage the contacts propefly.

If nepessary, the operation s then repeated for any subsequent movements.

The
achigq
sock

The movement of either of these accessories need not necessarily be a single linear movement.
The withdrawal force shall be applied as required by each stage of the withdrawal movement.
The manufacturer shall state the position and the direction at which this force(s) shall be
applied.

Compliance is checked by the following test:

The fixed accessory (the EV socket-outlet or the vehicle inlet) is fixed to the support of an
apparatus as shown in Figure 13 so that the axis of separation is vertical and the movement of
the EV plug or the vehicle connector is downwards. The mating accessory, according to the
relevant standard sheets, shall have finely ground contacts of hardened steel, having a surface


The clause was revised for clarification. There was some confusion as to how the test was to be performed. The revision clarifies the test method by splitting it into two distinct steps. No technical change to the test was made.
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roughness not exceeding 0,8 um over their active length and spaced at the nominal distances,
with a tolerance of £0,5 mm.

The dimension of the accessory contacts or the distance between contact surfaces for other
types of EV plug contacts shall be in accordance with the minimum dimensions given in the

relevant standard sheets, with a tolerance of *8’01 mm.

The accessory contacts are wiped free from grease before the test.

The mnfing =Falal=Y I aYaVi is inserted into and withdrawn from the EV socket-gutlet or vehicle
connector ten times. It is then again inserted, a mass being attached to it by means of a.stifable
clamp. The total mass of the mating accessory, the clamp, the carrier, the principaland the
supfdlementary weight, shall exert a pull force of 100 N. The supplementary weight shall be [such
that |it exerts a force equal to one-tenth of the withdrawal force. The retaining~Angans, iflany,
shall be opened.

The |principle weight is hung without jolting on the mating accessory, and the supplemehntary
weight is allowed to fall from a height of 5 cm onto the principal weight:

The moving accessory shall be disconnected from the fixed acgessory to the position reqliired
to disengage the contacts properly.

If necessary, the operation is then repeated for any subsegtient movements.

The ftest is repeated using a fixed weight of 1,0 kg &nd no supplementary weight. The maving
accessory shall not become disengaged from thesfixed accessory.

16.1f A gripping surface shall be provided' and so designed that the accessory cap be
withdrawn without having to pull the flexible cable.

Compliance is checked by inspection.

17 Construction of EV socket-outlets — General

17— General

Wheh an EV plug.is-not engaged, EV socket-outlets shall be totally enclosed when fitted|with
screwed conduifs; or sheathed cables. Polyvinyl chloride sheathed cables are not exclyded.
The means forachieving total enclosure and that for ensuring the marked degree of protegtion,
if any, shall’be’securely fixed to the EV socket-outlet. In addition, when an EV plug is completely
engdged, the EV socket-outlet shall incorporate means for ensuring the marked degrge of
protection.

Lid springs, if any, shall be of corrosion-resistant material, such as bronze, stainless steel, or
other suitable material adequately protected against corrosion.

IP44 rated EV socket-outlets, designed for only one mounting position, may have provision for
opening a drain-hole of at least 5 mm in diameter or of 20 mm?2 in area with a width of at least
3 mm which is effective when the EV socket-outlet is in the mounting position.

The total enclosure and the marked degree of protection may be achieved by means of a lid.

NOTE—A drain-hole in the back of the enclosure of-a-socket-outlet an accessory, up to IP44,
intended to be mounted on a vertical wall, is deemed to be-effective acceptable only if the
design of the enclosure ensures a clearance of at least 5 mm from the wall,—erprovides—a

drainage-channel-of-at-least the size-specified.
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— 72 —
Compliance is checked by inspection, by measurement and by the tests of Clause 20,

Clause 21, and Clause 23.
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18

18.1
and

The
can

Construction/of-EV plugs and vehicle connectors

The enclosure of EV plugs and vehicle connectors shall completely enclose the term
he ends.of the flexible cable.

construction of rewirable EV plugs and vehicle connectors shall be such that the condu

inals

Ctors

L L (] L L - 1 L L - - L L
e propertyconnected,and-the—coreskept-mptace—sothattheresnoriskof co

between them from the point of separation of the cores to the terminals.

tact

Accessories shall be so designed that they can only be reassembled so as to ensure the correct
relationship between the components as originally assembled.

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

18.2 The various parts of an EV plug or vehicle connector shall be reliably fixed to one another
in such a way that they will not work loose in normal use. It shall not be possible to-dismantle
disassemble EV plugs or vehicle connectors without the aid of a tool.

Compliance is checked by manual test and by the test of 25.3.
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18.3 EV plugs shall incorporate means for ensuring the marked degree of protection when in
complete engagement with the complementary accessory.

Where there is an attached cap, which cannot be removed without the aid of a tool, then the EV
plug shall also meet this requirement when that cap is correctly fitted.

It shall not be possible to-dismantle disassemble these means without the aid of a tool.

Compliance is checked by inspection and by the tests of Clause 20 and Clause 21.

use a4nd when not in engagement with the vehicle inlet. In addition, they shall incorporate mpans
for gnsuring the marked degree of protection when in complete engagement with the've
inlet

18.43a Vehicle connectors shall be tofally enclosed when fitted with a flexible cable as In ncEmaI
icle
The marked degree of protection when not in engagement with the vehicle inletmay be achipved

by means of a cap, lid or cover.

The means for ensuring the marked degree of protection shall be securely fixed to the vehicle
connector.

Lid gprings shall be of corrosion-resistant material, such as.bronze, stainless steel or ¢ther
suitgble materials adequately protected against corrosion.

17

Compliance is checked by inspection and by the tests'of Clause 20, Clause 21 and Claus¢ 23.

19 Construction of vehicle inlets

19.1| Vehicle inlets shall incorporate meats for ensuring the marked degree of protection when
an appropriate vehicle connector is completely engaged.

The |IP degree of protection of the vehicle inlet-must shall be considered, assuming tha{ any
accelssible parts that may be:live when a vehicle connector is connected are not live when the
vehitle connector is removed/and that these parts may be touched by the test finger.

Where there is an attached cap that cannot be removed without the aid of a tool, then the
vehigle inlets shall also meet this requirement as regards the IP degree of protection when that
cap [s correctly fifted.

It shgll not*be’ possible to-dismantie disassemble these means of ensuring the IP degrg¢e of
protgctionh without the aid of a tool.

When a vehicle connector is not mated, the TP degree shall be achieved by the vehicle inlet or
by a combination of the vehicle and the vehicle inlet.

Compliance is checked by inspection and by the tests of-Clauses19 Clause 20 and Clause 21.

19.2 Vehicle inlets having rated operating voltage exceeding 50 V shall be provided with
protective earthing contacts.

Compliance is checked by inspection.

19.3 Vehicle inlets may have provision for a suitably located drain-hole of at least 5 mm in

diameter or 20 mm? in area with a width of at least 3 mm, which is effective when the vehicle
inlet is in the mounting position.
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Compliance is checked by inspection and measurement.

20 Degrees of protection

20.1

Accessories shall have the minimum degrees of protection as required in IEC 61851-1.

Compliance is checked by the appropriate tests mentioned in 20.2 and 20.3.

The tests are made on accessories fitted with the cables or conduits for which they are

designed—screwed glands-and fixing-screws-of enclosures—and-covers-being-tightened w
3 7 4 T I A

ith a

torqd
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lowe
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20.2
char

For |
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20.3
norn

Com|

$ocket-outlets and vehicle connectors are tested{with and without the compleme

e equal to two-thirds of that applied in the tests of 26.5 or 27.1, as appropriate.
wed caps or lids, if any, are tightened as in normal use.

ocket-outlets are mounted on a vertical surface so that the open drain-héle; if any, is i
st position and remains open.

cle inlets are mounted in position as intended in the vehicle. Tests.shall be conducted|
oors, access panels, covers, etc., provided by the vehicle both,in the unmated, open
bd (in the road position) positions. Vehicle connectors are placed in the most unfavou
ion and the drain-hole, if any, remains open.

ssory in engagement, the means for ensuring the) required degree of protection ag
ture being positioned as in normal use.

lugs and vehicle inlets are tested as described in 18.3 or 19.1.

Accessories shall be tested in accordance with 20.1 and with IEC 60529. When the
pcteristic numeral is 5, category 2'shall apply.

PX4, the oscillating tube according to 14.2.4 a) of IEC 60529:1989 shall be used.

bdiately after the tests, the samples while still mounted in the test position, shall withg
Hielectric strength test specified in 21.3, and inspection shall show that water hag
fed the samples to)yany appreciable extent and has not reached live parts.

All accessories shall be-proof-against resistant to humid conditions which may ocg
al use.

pliance is checked by the humidity treatment described in this Subclause 20.3, follq

h the

with
and
rfable

ntary

ninst

first

tand

not

ur in

wed

imm

poliately by the measurement of the insulation resistance and by the dielectric strength

test

specified in Clause Z71. Cable entries, if any, are left open; if knockouts are provided, one of
them is opened.

Covers that can be removed without the aid of a tool, are removed and subjected to the humidity
treatment at the same time as and along with the main part; spring lids are open during this

treat

ment.

The humidity treatment is carried out in a humidity cabinet containing air with a relative humidity
maintained between 91 % and 95 %. The temperature of the air, at all places where samples
can be located, is maintained within 1 °C of any convenient value T between 20 °C and 30 °C.

Before being placed in the humidity cabinet, the samples are brought to a temperature between
Tand T +4 °C.
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The samples are kept in the cabinet for seven days (168 h).

In most cases, the samples may be brought to the temperature specified by keeping them at
this temperature for at least 4 h before the humidity treatment.

A relative humidity between 91 % and 95 % can be obtained by placing in the humidity cabinet
a saturated solution of sodium sulphate (Na,SO,) or potassium nitrate (KNO3) in water, having

a sufficiently large contact surface with the air.

In order to achieve the specified conditions within the cabinet, it is necessary to ensure constant

circy

Afte

21
211

Com|
the

pres;

Acceg
of 21

NOTH
other
"basig¢"

21.2
the n
grea

The

a) R
a

lation or the alr within It and, In general, 1o use a cabinet that Is thermally insulated:

this treatment, the samples shall show no damage within the meaning of this docum

nsulation resistance and dielectric strength
The insulation resistance and the dielectric strength of accessories) shall be adequg

pliance is checked by the tests of 21.2 and 21.3, which are earried out immediately
est of 20.3 in the humidity cabinet or in the room in which, the) samples were brought t
cribed specified temperature, after reassembly of covers.that may have been remove

ssories with enclosures of thermoplastic material’ are subjected to the additional
4.

For the purpose of these tests, the neutral contact;'the pilot contact, the communications contacts, an|

contacts for signal or control purposes (pesitions=9—to—14—for"universal"acecessories; positions 9 to

accessories) if any, are each considered as a‘pole.

The insulation resistance is measyred with a DC voltage of approximately 500 V apqg
neasurement being made 1 min affer application of the voltage. Where the rated volta
ter than 500 V, the test voltageshall be approximately 1 000 V.

insulation resistance shall:be not less than 5 MQ.
or EV socket-outléts ‘and vehicle connectors, the insulation resistance is meas
onsecutively:

between all poles connected together and the body, the measurement being made
and also‘without an EV plug or vehicle inlet engaged;

between each pole in turn and all others, these being connected to the body, with a
plug-or vehicle inlet engaged;

between any metal enclosure and metal foil in contact with the inner surface ¢

after
D the
.

test

d any
2 for

lied,
e is

ured
with
h EV

f its

I foil

insulating lining Iif anv g aan of annroximatelvy 4 mm being left between the metd
7 J7 J7 P~ Al o rr 7J J

and the edge of the lining.

NOTE The term "body" includes all the following: all accessible metal parts, the metal foil in contact with the
outer surface of external parts of insulating material other than the engagement face of vehicle connectors and
EV plugs, fixing screws of bases, enclosures and covers, external assembly screws and protective earthing
terminals, if any.

b) For EV plugs and vehicle inlets, the insulation resistance is measured consecutively:

— between all poles connected together and the body;

— between each pole in turn and all others, these being connected to the body;

between any metal enclosure and metal foil in contact with the inner surface of its
insulating lining, if any, a gap of approximately 4 mm being left between the metal foil

and the edge of the lining.
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21.3 For the dielectric test, a test voltage-of-substantialy-sine-waveform; having a frequency

of 50 Hz/60 Hz and the value shown in Table 7 is applied for 1 min between the parts indicated
in 21.2 a) and 21.2 b).

For the parts indicated in 21.2 a) (first dashed point) and 21.2 b) (first dashed point), which are
used in-nen-pewer-cireuits—{ control pilot circuits, communications circuits, including clean data
earth, or other signal or control circuits-{pesitions-9-to-13-for universal“acecessories,—positions

6-7for"basic"acecessories)), each circuit may be tested separately, using a test voltage based
on the highest voltage in the circuit.

For the parts indicated in 21.2 a) (second dashed point) and 21.2 b) (second dashed point),
which are used /n—nen—pewe#emeu#s—[ control pilot circuits, communications circuits, inclyding
clean data earth, or other signal or control circuits-(pesitions-9-to-13-for"universal"aceessdries;

positions-6-to7for"basic"acecessories)], the test voltage between these circuits and the ppwer
circyits shall be based on the voltage of the power circuit.

Table 7 — Test voltage for dielectric strength test

Insulation Rated operated voltage (U) of
a Test voltage
the accessory
\ \
Up to and including 50 500
Over 50 up to and including 500 2000°
Over 500 2-U+1000

2 The insulation voltage is at least equal to thelhighest rated operating voltage.

b This value is increased by 500V fotsmeétal enclosures lined with insulating

material.

Initiglly, no more than half the-preseribed-tequired voltage is applied, and then it is raised rapidly
to the full value.

No flashover or breakdown shalloccur during the test.

NOTH Glow discharges without drop in voltage are neglected.

21.4] Immediately after the test of 21.3, it shall be verified that for accessories with enclogures
of thermoplastic material, the means of providing-nen-interchangeability non-compatibility have
not heen impaired:

Compliance-is checked by inspection and by manual test.

22 Breaking capacity

22.1 Accessories intended for current interruption (making and breaking under load) shall
have adequate breaking capacity.

Compliance is checked by testing mating complementary accessories in accordance with 22.2.
22.2 The test position shall be horizontal or, if not possible, as in normal use.

The EV plug or vehicle connector is inserted into and withdrawn from the EV socket-outlet or
vehicle inlet at a rate of 7,5 strokes per minute—or—at—therate—recommended—by—the
mantfacturer-whicheverisiess. The speed of insertion and separation of the EV plug or vehicle
connector shall be (0,8 £ 0,1) m/s.
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The speed of insertion may—differ be reduced in accordance with the manufacturer’s
recommendation.

The measurement of speed is made by recording the interval of time between insertion or
separation of the main contacts and the insertion or separation of the protective earthing
contact, relative to the distance.

Electrical contacts shall be maintained for no more than 4 s and no less than 2 s.

The movement(s) of an EV plug or vehicle connector during insertion into the mating accessory

may
may
may

The humber of cycles is specified in Table 8. A stroke is an insertion or a withdrawal of a

L. L YN H L L £ At £l £ £ 2 i £l
PCTTTTUrcC CUITIDICTA Il d oIy rc 1 dr TTTOVCTTICTIt. Al T Tridriuracturcr o UUJUUTT, Uil

be limited to provide adequate separation of the mating contacts.

test

be made with the insertion and withdrawal made manually or by machine. The movement

n EV

plug|or vehicle connector with its mating accessory. A cycle is composed of\two strokes| one
for insertion and one for withdrawal.

Accgssories are tested as defined in Table 8.

For accessories rated for AC and DC operation, a new set of (@ccessories shall be tested on
each circuit.

The |test is made using the connections shown in Figure 15. For two-pole accessorie§ the
selegtor switch C, connecting the metal support and,the accessible metal parts to one of the
poles of the supply, is operated after half the number of strokes; for three-pole and threetpole

plus
Stroh

es and again after two-thirds of the number of strokes, so as to connect each pole in

neutral accessories, the selector switch C.is operated after one-third of the numbgr of

turn.
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Key
A Metal sypport
C Selector switch

Figure:15 — Circuit diagrams for breaking capacity and normal operation tests

Resistors and inductors are not connected in parallel, except that, if an air-core inducfor is
used, a resistor taking approximately 1 % of the current through the inductor is connected in
parallel with it. Iron-core inductors may be used, provided the current has substantially sine-
wave form. For the tests on three-pole accessories, three-core inductors are used.

After the test, the samples shall show no damage impairing their further use and no part shall
become detached.
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Table 8 — Breaking capacity

Rated Test cos @ Number of
current current Test voltage 0,05 cycles
on load
A A
13 17 1,1 x maximum rated 0,8 50
16 and 20 20 1,1 x maximum rated 0,8 50
30 and 32 40 1,1 x maximum rated 0,8 50
60 to 70 70 1,1 x maximum rated 0,8 20
125 up to and including Rated .
250 current 1,1 x maximum rated 0,8 20
250 250 4+ —maximumrated 0;8 -2
80 (d-c) —a _a - _a
125 (d.c.) —a _a \( _a
200(d-c-) _a _a - _a
400 (d.c.) —a _a _ _a

22.3| An accessory classified "not suitable for making and breaking an electrical circuit under
load] shall have sufficient breaking capacity~to interrupt the circuit in case of a fault, without
any-indication-of causing a fire or shock hazard. The accessory need not remain functional jafter
the gompletion of the test. It shall not berused for any further tests.

Compliance is checked by testing.the mating accessories in accordance with 22.2 for yp to
thre¢ making and breaking operations, if the accessory permits, under the indicated load.

Follgwing the test, the accessories shall comply with a dielectric test in accordance with|21.3
with |voltage applied between the parts as indicated in 21.2 a) or 21.2 b), as applicable.

23 Normal operation

23.1] Mechdnical, electrical, and thermal stresses and contaminants

Accgssories shall withstand, without excessive wear or other harmful effect, the mechanical,

| + l ol _$l l 4 <l 4 H 4 + H l
elecC o ar, armuureTTiTadr S ToSTS airmu LuTTianmmralmts Ul Lurt Ty T TmulTiTar UStT

Compliance is checked by testing any accessory with a new complementary accessory as
follows:

— For accessories classified as suitable for making and breaking under load, in accordance
with 23.2 and 23.4. Additionally, a new set of samples shall be tested in accordance with
23.3 followed by the test of Clause 24.

— Foraccessories classified as not suitable for making and breaking under load, in accordance
with 23.3 and 23.4.
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Load endurance test

This test is carried out by the same means as in Clause 22 used in the manner indicated and
in-the-test-position in the manner indicated and according to the arrangement as specified in

Clau

se 22.

The test is made using the connections indicated in Clause 22, the selector switch C being
operated as-preseribed specified in Clause 22.

The samples are tested at maximum rated operating voltage and rated current.

Accd
whet

Accd

For accessories rated for AC and DC operation, a separate set of accessories shall be te

on e

Duri

Afte

o> S S TS S S S

The
test

NOTH

ssories are tested for the number of cycles of operation specified and as defined in Tab
e a cycle is composed of two strokes, one for insertion and one for withdrawal.

ssories are tested with AC in a circuit with cos ¢ as specified in Table 9.

Ach circuit.
ng the test, no sustained arcing shall occur.

the test, the samples shall show

o0 wear impairing the further use of the accessory ar. of its interlock, if any;
o detached part;
o deterioration of enclosures or barriers;

o damage to the entry holes for the EV plug or vehicle connector contacts that might in
roper working;

o loosening of electrical or mechanical connections;
0 seepage of sealing compound;
hat the continuity between mating signal and pilot contacts are maintained.

samples shall then withstand a dielectric strength test made in accordance with 21.3
yoltage, however, being decreased by 500 V.

The humidity treatment is not repeated before the dielectric strength test of this Subclause 23.2.

le 9,

sted

hpair

, the
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Table 9 — Normal operation

Rated current

cos ¢ + 0,052

Cycles of operation

A on-load no-load

2 0,8 6 000 4 000

13, 16 and 20 0,6 5 000-2 5000

30 and 32 0,6 5 000- 5000

60 to 70 0,6 5 000-# 5000

125 up to and including 250 0,6 5 000-% 5000

pa

cos ¢ denotes lagging power factor.

250 - _a 16-006 =\

80-(d-c-) - - w@
125-4d-c - - 3000
200(d-c-) - - q/Q(]@o@g
400-(d-6-) - - N -7 10000

P or-ah-accessoryprovided erlo e pilotcirec oF¢ ified ;5-.0 itable—fo 3 g

ahd-brea -e.-‘. cal-cire derload ber-of cycles-of operation-underload 50 d

23.3
23.3
indic

Accd
one

and

NOTH

23.3
for 4
com

EV d
5%p

No-load endurance test 13

1 This test is carried out by the same
ated and in the test position as specified i

&

s as in Clause 22, used in the mdnner
use 22.

ssories are tested for 10 000 cycles of@eration where a cycle is composed of two strd
for insertion and one for withdrawal

@

For accessories provided with a mgr@wmcal or electrical interlock, the interlock shall be lat

Linlatched after each compl nsertion of the device.

For ease of testing, the Lngock can be tested separately.

.

2 During thist
s with a tole@mce of +(1) s after each 1 000 cycles of operation and allowed tq

e devices under test shall be subjected to exposure to contamin

bletely bef ésuming the cycling test.

lugs vehicle connectors shall be dipped into a solution of 5 % by volume of sall

yvelime

kes,

ched

Ants,

dry

and
hded

of sand (ISO 12103-A4 — Coarse Grade Test Dust, or the equivalent) suspe

in dig

d water, for a maximum of 5s and removed. A tank or vessel shall be filled with the

solution to a depth of 25 mm £ 5 mm (1 inch £ 0,2 inch). The devices shall be dipped in a
manner representing any natural position the device would come to rest if it fell to the ground.
The vessel or tank shall be large enough to allow the device to come to rest on the bottom
surface.

EV socket-outlets and vehicle inlets shall be dipped into the contaminant solution in a manner
exposing any face of the device that is capable of being exposed to the elements during use.

23.3.3 Following the exposure to contaminants, the samples shall be wiped dry externally and
allowed to dry. Small parts or other mechanisms that are capable of being serviced without the
use of special tools can be serviced periodically in accordance with the manufacturer’s
recommended maintenance practices. Contacts are not to be adjusted, cleaned, lubricated, or
otherwise conditioned before or during the test.



The no load endurance test was revised to clarify that 10 000 cycles of make and break without load is required for all products. In addition, the application of contaminants, in the form of dipping the accessory in a solution of distilled water with salt and test dust, occurs after every 1 000 cycles.
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.4 After the test, the samples shall show:

— no wear impairing the further use of the accessory or of its interlock, if any;

— no detached part;

— no deterioration of enclosures or barriers;

— no damage to the entry holes for the EV plug or vehicle connector contacts that might impair
proper working;

- n
- n
-t

23.4( Lid springs

Lid gprings or other devices which are not automatically operated during the nérnval oper
test,|if any, are tested separately by completely opening and closing the partthe numb
times the part is opened being the same as the maximum number of insertions of the-
spedgified accessory specified in Table 9. The rate of operation shall be (A5 strokes per m
or higher as agreed by all parties concerned.

NOTH

24 Temperature rise

24.1| Accessories shall be so constructed that the\temperature rise in normal use ig
excessive.

Compliance is checked by testing any accessory with a new complementary accessory.

Acce

The

Unle
are f
orn

Supf

For
term

Non-

o loosening of electrical or mechanical connections;

0 seepage of sealing compound,;

hat the continuity between mating signal and pilot contacts are maintained.

ssories-are-to shall be mounted as-intended in normal use.

fest current is-an-alternating-etrent-of the—value shown in Table 10.

Ss a dedicated cable is-provided as specified by the manufacturer, rewirable access
ftted with conductors of a’cross-sectional area as specified in Table 10, the terminal sc
its being tightened \with a torque specified on the product or in the instruction sh
lied by the manufacturer or equal to two-thirds of that specified in Table 17.

inals.

rewirable accessories are tested as delivered.

htion
er of

plig

nute

not

Dries
rews
eets

he purposevof this test, a length of at least 2 m of the cable shall be connected t¢ the

For accessories having three or more poles per circuit, for multiphase circuits, the test current
during the test shall be passed through the phase contacts. If there is a neutral contact, a
separate test shall be carried out passing the test current through the neutral contact and the
nearest phase contact.

A further separate test shall be carried out passing the test current through the earthing contact
and the nearest phase contact.

A current of 2 A shall be passed through the pilot contact and clean data (signal) earth, if any,
at the same time as any of these tests.
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Table 10 — Test current and nominal cross-sectional areas
of copper conductors for temperature rise test

Rated Cross-sectional area(s) of the conductors
current Test current EV plugs, EV plugs,
vehicle inlets, E‘gjﬁ:r:t' vehicle inlets, E\:)jgzrset-
vehicle connectors vehicle connectors
A A mm?2 mm?2 AWG/MCM AWG/MCM
2 0,5 0,5 18 18
5 6,5 1 1.5 16 16
3 17 1,5 2,5 16 14
16 apd 20 22 2,5 4 14 12
30 ahd 32 42 6 10 10 8
60 {o 70 Rated current 16 25 6 4
0 Rated current @ 25 35 4 2
125 Rated current 50 70 0 00
200 Rated current & 150 150 0000 0000
250 Rated current @ 150 185 0000 350
40 Rated current & 240 300 500 600
500 Rated current 300 400 600 800
600 ahd 630 Rated current 400 500 800 1000
8po Rated current 500 630 1000 1250

a BEtE A . ..

The ftest shall be continued until thermal stabilization is reached.

NoTHThermal stabilization is considered to have occurred when three successive read
takep at intervals of not less than 10 min, indicate no increase greater than 2 K.

The temperature is determined by means such as melting particles, colour-changing indicg
or thermocouples, which.are so chosen and positioned that they have negligible effect o
temperature being determined.

Temperature rise\is measured at measurement points T1, T2 and T3 that are locate

term|nals or tefmihations, terminal screw, crimp barrel and conductor as shown in Figure 16

For mon-féwirable accessories, the surrounding components (e.g. housing) may be modifi

ngs,

tors,
0 the

0 on
14

bd to
vely,

accessdhe measurement positions on the contact parts to place thermocouples. Alternati
sampiesmay-bepreassembledwith-thermocouplesby-themanufacturer—before betrgsubr
for testing.
T3 T2 T1
X\ N 1 %
"; _____ - > Lh/»‘—%%
L_— [ —
o 1503 P

Figure 16 — Points of measurement

itted



The concept of test points were introduced in the document. Figure 16 shows a graphical representation of these points and where the measurements are to be taken on the sample.
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The temperature rise of terminals or terminations (measuring points T1 and T2) shall not exceed
50 K 15.

The temperature rise of the conductor (measuring point T3) shall not exceed the insulation
rating of the insulated conductor.

24.2 Accessories shall be so constructed that the surface temperatures in normal use-are-not
excessive, as indicated in 16.5, are not exceeded.

Compliance is checked by repeating the test in 24.1, except for the test on the neutral contact.

Th - foal 4 toal 4
e CLOCOoOUINy 7o tTOITU Al 7dlCu LUITcIIt.

At thie discretion of-the-manufacturer all concerned parties, surface temperature meastirenents
may|be made during the temperature rise tests in 24.1.

25 Flexible cables and their connection

25.1 Strain relief
EV plugs and vehicle connectors shall be so designed that the. cohductors are relieved [from

straifp, including twisting, where they are connected to the terminals or terminations, and that
their[covering is protected from abrasion.

The |construction shall ensure that the cable cannoteuch accessible metal parts or intgrnal
metgl parts, for example cable anchorage screws), Vif these are electrically connectdd to
accessible metal parts, unless the accessible :metal parts are connected to the intgrnal
prot¢ctive earth terminal.

Compliance is checked by inspection and by the following tests in Clause 25.

25.2 Requirements for EV plugs and vehicle connectors
25.2{1 Non-rewirable EV plugs-and vehicle connectors
Non{rewirable EV plugs and.wehicle connectors shall be provided with a suitable flexible gable

apprppriate for the rating -of the EV plug and vehicle connector and as specified by the
manyfacturer.

Non{rewirable E\/\plugs and vehicle connectors shall be tested as a cable assembly.

Comppliance.is’checked by inspection and by the test of 25.3.

25.2{2. "/ Rewirable EV plugs and vehicle connectors

Rewirable accessories shall be provided with a strain relief means designed to prevent the
twisting of the cable that may occur. If any one of the components is not in position in the
accessory as provided, an instruction sheet shall be provided to identify the necessary parts,
the method of assembly and the maximum and minimum size cable for which it is suitable.

The design of the cable anchorage shall be such that the anchorage or components are properly
positioned relative to the accessory when assembled.

Cable anchorages shall present no sharp edges to the cable and shall be so designed that the
anchorages or their components are not likely to be lost when the enclosure of the accessory
and not the cable anchorage is being opened.


The test is performed at an ambient temperature of 20 ±5 °C as indicated in 4.3. The intent is to normalize, or adjust, these temperature measurements to the maximum ambient temperature of 40 °C by adding a value equal to the difference between 40 and the actual test ambient. For example, if the test is performed at 25 °C, then 15 will be added to each measured temperature value to normalize to 40 °C. The maximum rise cannot exceed 50 K, and this would equate to the maximum temperature of 90 °C.
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Makeshift methods, such as tying the cable into a knot or tying the ends with string, shall not
be used.

Cable anchorages and cable inlets shall be suitable for the different types of flexible cable that

may

be connected.

If a cable entrance is provided with a sleeve to prevent damage to the cable, this sleeve shall
be of insulating material and shall be smooth and free from burrs.

If a bell-mouthed opening is provided, the diameter at the end shall be at least 1,5 times the

dia

Heliq
slee

Com|

25.3

EV g
usin

+ £ 4+l bl e tlo l % i | + | +taoal
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al metal springs, whether bare or covered with insulating material, are not allowed-as d
es.

bliance is checked by inspection and by the test of 25.3.

EV plugs and vehicle connectors provided with a flexible cable

lugs and vehicle connectors provided with a flexible cable afe 'subjected to a pull tg
) an apparatus similar to that shown in Figure 17, followed(by a torque test.

able

st-in
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Dimensions in millimetres

Excentric
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IEC 1328/11
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A Sample
B Eccentric
C Crank

D Weight

Figure 17 — Apparatusfor testing the cable anchorage
Non{rewirable accessories are tested as delivered.

Rewjrable accessories are tested with the maximum and minimum size cables—recommehded
spedified by the manufacturer’s wiring instructions.

Condluctors of the cable of rewirable accessories are introduced into the terminals, the terminal
screws being tighténed just sufficiently to prevent the conductors from easily changing |their
position.

The rable anchorage is used in the normal way, clamping screws being tightened with a tdrque
equagl to two-thirds of that specified in 27.1. After reassembly of the sample, with cable glgnds,
if any,4n position, the component parts shall fit snugly, and it shall not be possible to push the

Cabl into tho camnlg o anv annraciabla aviant
HHO-te-SaHpro-—to—afHapp

T O oTrario T o— oA tTOt-

The sample is fixed in the test apparatus so that the axis of the cable is vertical where it enters
the sample.

The cable is then subjected 100 times to a pull of the value shown in Table 11. Each pull is
applied without jerks and has a duration of 1 s.

Immediately afterwards, the cable is subjected to a torque, of the value specified in Table 11,
for 1 min.
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Table 11 — Pull force and torque test values for cable anchorage

Duri

Afte
Tabl
notid
elec

For
distd
start|
addi

Afte
anch

26 Mechanical strength

26.1

Accd
durir

Rated current Pulling force Torque Maximum
displacement
A N Nm mm
43 5to 20 160 0,6 2
30 to 32 200 0,7 2
60 to 70 240 1,2 2
125 240 1,5 2
266 260 23 2
250 500 11,0 5
400 500 11,0 5
500 500 11,0 5
600 and 630 600 11,0 5
800 600 11,0 5

ng the tests, the cable shall not be damaged.

the tests, the cable shall not have been displaced by niere than the values indicat
219 Table 14. For rewirable accessories, the ends of the conductors shall not have m
eably in the terminals; for non-rewirable accessories, there shall be no break in
rical connections.

fhe measurement of the longitudinal displacement, a mark is made on the cable
nce of approximately 2 cm from the end@;of the sample or the cable anchorage b
ing the tests. If, for non-rewirable accéssories, there is no definite end to the sampl
ional mark is made on the body of the sample.

the tests, the displacement ofthe mark on the cable in relation to the sample or the
orage is measured.

General

ssories shall:have adequate mechanical strength so as to withstand the stresses imp
g installation and use.

bd in
bved
the

at a
bfore
P, an

able

bsed

Com

pliance is checked by the appropriate tests indicated in Table 12.
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Table 12 — Summary of mechanical tests 16

Befo,
matd
(—-30
subj

26.2

Acce
prote

a)

S S Mo ~NsSm

EV plug and vehicle connector EV socket-outlet and
vehicle inlet

Rewireable Non-rewireable

26.2 Ball impact - - X

26.3 Drop test X X

26.4 Flexing test - X

26.5 Cable gland (if any) X X

26.6 Shutters (if any) X X X

26.7 Insulated end caps (if any) X X X

re starting the test of 26.2 or 26.3, accessories with enclosures of resilient or'thermop
rial are placed, with their bases or flexible cables, in a chamber at a~temperatu
+ 2) °C for at least 16 h; they are then removed from the chamber land immedi
pcted to the test of 26.2 or 26.3, as appropriate.

Begreeofprotection Ball impact

ssories shall have adequate strength to maintain the intégrity of the marked degre
bction after being subjected to impact blows occurring inknGrmal use.

lows are applied to the samples by swinging or dropping a 60,8 mm diameter steel sp
eighing 0,535 kg, from a height (H), which will prediice an impact as indicated in Tabl
he sample being tested shall be rigidly supported“and the impact made normal to sa
y means of the ball impact test apparatus. ~The ball impact test apparatus is shov
igure 18.

is intended that blows applied to samples’in these tests will not strike mounting flang
nale contacts of vehicle inlets. The ball impact test apparatus is adjusted to apply blow
hey might occur in actual use and-aeccording to 26.2 b).

astic
‘e of
ately

e of

nere,
b 13.
mple
n in

U

2S Or
S as



The requirement was revised to be shown in table format so that it is clear which tests are applied to which accessory. No technical change was made.
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Figure 18 — Ball impact test

b) Five blows are applied to each test sample by means of a ball impact test apparatus.

The first four blows are applied when the accessory is mounted as in normal use on a vertical
board. The ball pendulum shall be mounted so that it swings parallel to that board. The
impact face of the ball pendulum shall be arranged such that when the ball pendulum hangs
freely, the impact face just touches the side of the accessory. The point of contact shall be
substantially at the geometric centre of the side face of the accessory, or the appropriate
projections of that face. The ball pendulum is then raised, released and the blow applied.
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The accessory is then revolved 90° about an axis perpendicular to the mounting face and
its relationship to the impact face corrected, if necessary. A second blow is then applied.

The same procedure is repeated for two successive rotations of 90°, with a total of
four blows being applied.

The fifth blow is applied with the plane of the ball pendulum perpendicular to the plane of
the mounting board such that the ball pendulum strikes the sample at its furthermost
projection from the mounting board.

Each blow shall provide an impact energy according to Table 13.

Table 13 — Impact energy for ball impact test

Energy
Rating J
A
Vehicle inlets E\gjﬁgr:t'

Up to and including 32 1 1
Above 32 and up to and including 100 2 2
Above 100 and up to and including 150 3 3
Above 150 and up to and including-406

800 4 4

V socket-outlet and vehicle inlet samples shall each be fixed to a rigid mounting boafd as
h normal use, cable entries are left open and fixing*screws of covers and enclosure$ are
ghtened with a torque equal to two-thirds of that specified in Table 17. Lids on EV sofket-
utlets are left normally closed. Caps supplied:with vehicle inlets will be installed.

»N O =M

fter the test, the samples shall show that;

no part has become detached;

no part has moved, loosened or.@eformed to the extent that the part no longer funcfions
or operates as intended;

=~

he samples shall show no damage that:

- makes uninsulated live parts accessible to contact, by-the-prebe—illustrated-inFigire-3
the standard test fingef, probe B, according to IEC 61032:1997;

- defeats the integrtity of the enclosure so that acceptable mechanical protection i$ not
afforded to the_internal parts of the accessory;

-{ causes a cordition that results in the accessory not complying with the strain felief
requirements, if applicable;

- results’in a reduction of creepage and clearance distances between uninsulated live
parts of opposite polarity, uninsulated live parts and accessible dead or grounded metal
betow the minimum acceptable values;

— TEsSults im any other evidence of damage that could increase the FiSK of fire or electric
shock.

Accessories with a degree of protection IP44 and higher shall withstand the relevant test
specified in Clause 20.

Accessories with enclosures of thermoplastic material shall withstand the test of 21.4.

NOTE Small chips, cracks and dents, which do not adversely affect the protection against electrical shock or
moisture, are neglected. In case of doubt, the appropriate test of-Clauses—49 Clause 20 and Clause 21 are carried
out.
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Fevdrableplucs ape—rehicle copnecters Drop fest

Rewirable EV plugs and vehicle connectors are fitted with a small section—{approximately
200-mm) of the lightest type of flexible cable of the smallest cross-sectional area recommended

by the manufacturer.

Non-rewirable EV plugs and vehicle connectors are tested with a small section-(approximately
200-mm) of the flexible cable as delivered.

The

flexil
the fi

The

floor

Afte
parti
partd

Acceg
spedified in Clause 20.

Accqgssories with enclosures of thermoplastic material shall withstand the test of 21.4.

NOTH Small chips and dents, which do not adversely, affect the protection against electric shock or moisturg,

free end of the cable and an additional rope or other flexible means, etc., attached tp

oor, as shown in Figure 19.

This is done eight times; the cable being rotated through 45° at its fixing each time.

likely to become live. The samples shall maintain their IP rating.

ssories with a degree of protection IP44 and higher shall withstand the relevant

the

ble cable, both having a total length of 2,25 m, is fixed to a wall at a height of. 2 m apove

sample is held so that the cable is horizontal and then it is allowed tonfall onto a congrete

the test, the samples shall show no damage within the meaning of this document; in
cular, no part shall have become detached or loosened. ;Fhe” samples shall not expose

test

are

neglefted.
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Figure 19 — Arrangement for mechanical strength test
for EV plugs and vehicle connectors
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26.4 Non-rewirable accessories Flexing test

Non-rewirable accessories are subjected to a flexing test in an apparatus similar to that shown
in Figure 20.

The sample is fixed to the oscillating member of the apparatus so that-when-thisis at the middle
of-its travel, the axis of the flexible cable, where it enters the sample, is vertical and passes
through the axis of oscillation.

The oscillating member is so positioned that the flexible cable makes the minimum lateral
movement when the oscillating member of the test apparatus is moved over its full travel.

The able is loaded with a weight such that the force applied is as shown in Table 14

Table 14 — Mechanical load flexing test

Rated current Force
A N
Up to and including 20 20
from 21 up to and including 32 25
from 33 up to and including 70 50
from 71 up to and including 250 75
from 251 up to and including 400 100
from 401 up to and including 500 120
from 501 up to and including 600 140
from 601 up to and including 800 180

A current equal to the rated current of the“accessory is passed through the conductors| the
voltdge between them being the rated_ volftage.

The |oscillating member is movedibackwards and forwards through an angle of 90° (4§° on
eithgr side of the vertical), the nuamber of flexings being 20 000 and the rate of flexing 60 per
mindte.

After the test, the samplés shall show no damage within the meaning of this document.

NOoTH A flexing is,one movement, either backwards or forwards.
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Linear dimension in millimetres

Device for fixing
the sample

Axis of oscillation

P50

72

Weight

m IEC 2284/11
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Device for fixing the sample
Axis of oscillation
Weight to apply the force

Figure 20 — Apparatus for flexing test

Cable gland test

ed-ghands are fitted-with—a cyfimdricat metat Tod raving a diameter, i mithimetres,

qual

to the nearest whole number below the internal diameter of the packing, in millimetres. The
glands are then tightened by means of a suitable spanner, the force shown in Table 15 being
applied to the spanner for 1 min, at a point 25 cm from the axis of the gland.
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Table 15 — Torque test values for glands

Diameter of test rod Force
mm N
Metal glands Glands of
moulded material
Up to and including 20 30 20
Over 20 up to and including 30 40 30
Over 30 50 40

Aftenf the test, the glands and the enclosures of the samples shall show no damage.withi
meahing of this document.

26.6| Shutters

Shutters shall be so designed that they withstand the mechanical force which may be expe

in ng

of an EV socket-outlet entry hole.

Compliance is checked by the following test, which is carried out on specimens which
been submitted to the test according to Clause 23.

Onel|EV plug contact, or vehicle connector contact, of¢he same system is applied for 1 min|
a fofce of 75 N against the shutter of an entry hofe in a direction perpendicular to the
surfgce of the EV socket-outlet or vehicle inlet.

The plug contact shall not come into contact(with live parts.

An efectrical indicator with a voltage notdess than 40 V and not more than 50 V is used to ¢
contact with the relevant part.

Aften the test, the specimens.shall show no damage within the meaning of this document.

NOTH Small dents on the surface which do not adversely affect further use of the socket-outlet are ignored.

26.7| Insulated end'caps

26.7|11 General

Insulated end._caps, if any, shall be fixed sufficiently to the contact pins so that they withs
the mechanical force and abuse to which the accessories may be exposed in normal use.

Theystrattbesubjectedtothetestso

0 the

cted

rmal use, for example when an EV plug contact is inadvertently forced against the shjutter

have

with
front

how

tand

f26-72amd26-7-3:

After each of the following tests, the samples shall show no damage as follows:

no part shall become detached;

no part shall have moved, loosened or deformed to the extent that the samples no longer

function or operate as intended.

no uninsulated live part shall become accessible with-the-probe-ittustrated-in—igure-3 the

standard test finger, probe B, according to IEC 61032:1997;

no reduction shall occur of creepage and clearance distances between uninsulated live parts
of opposite polarity, uninsulated live parts and accessible dead or grounded metal parts,

below the minimum acceptable values;

no other evidence of damage shall result that could increase the risk of fire or electric shock.
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26.7.2 Insulated end caps — Change of temperature test

Accessories with insulated end caps on the contacts shall not be adversely affected by the
temperature stress conditions which may occur in normal use.

Compliance is checked by conditioning the accessories while mated with their complementary
accessory—as—specitied—n—this—subelause—26-8. The specimens are mated with their
complementary accessory and subjected to the change of temperature test of IEC 60068-2-14
with the following parameters:

— Test procedure Nb

— Ulower temperature Ty, -30°C
— Higher temperature Tg +100 °C
- Slew rate 3 K/min
— Bxposure time tq 1h

—  Number of cycles 5

26.7{3 Insulated end caps — Pull test

A sef of six contact assemblies with insulated end caps shall be(Subjected to a pull test. A force
defined in Table 16 is applied for 1 min and it shall be applied’in a direction opposite from the
contact, along the contact axis. The pulling force shall be applied in a way where it causgs no
effeqt on the fixing area of the part.

NOTH The force can be applied by a drilling in the insulated edd cap, rectangular to the contact axis, close fo the
end.

Table 16 — Pulling force on insulated end caps

Contact diameter Pulling force
mm N
Up t0'3 20
Above 3 40

27 $crews, current-carrying parts and connections

27.1| Connections, electrical or otherwise, shall withstand the mechanical stresses occurring
in ndgrmal use:

Screws’ transmitting contact pressure and screws that are operated when connecting the
accelssory and have a nominal diameter less than 3,5 mm shall screw into a metal nut or metal
insert.

Compliance is checked by inspection and by the following test for screws and nuts which
transmit contact pressure, or which are operated when connecting the accessory.

The screws or nuts are tightened and loosened:

— ten times for screws in engagement with a thread of insulating material;
— five times for nuts and other screws.

Screws in engagement with a thread of insulating material are completely removed and
reinserted each time.
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This removal and insertion of the screws or nuts shall be carried out at such a rate that the
thread in the insulating material suffers no appreciable temperature rise owing to friction.

When testing terminal screws and nuts, a copper conductor having the largest cross-sectional
area in Table 1, rigid (solid or stranded) for EV socket-outlets and vehicle inlets and flexible for
EV plugs and vehicle connectors, is placed in the terminal.

The test is made by means of a suitable screwdriver or spanner. The maximum torque applied
when tightening is equal to that shown in Table 17 except that the torque is increased by 20 %
for screws in engagement with a thread in a hole which is obtained by plunging, if the length of

the extrusion exceeds 80 % of the original thickness of the metal
Whepn the manufacturer specifies, for terminal screws, a torque greater than valueS-given in
Table 17, this specified torque shall be applied for the test.
Table 17 — Tightening torque for verification
of mechanical strength of screw-type terminals
T
Nominal diameter orque
Metric standard of thread N
values
mm 2 H® nie
2,5 <28 0,2 0,4 0,4
3,0 >28=<3,0 0,25 0,5 0,5
- >3,0<3,2 0,3 0,6 0,6
3,5 >3,2<3,6 0,4 0,8 0,8
4,0 > 3,6 <4,1 0,7 1,2 1,2
4,5 >4,1<4,7 0,8 1,8 1,8
5,0 > 4,7 <55,3 0,8 2,0 2,0
6,0 > 53<6,0 1,2 2,5 3,0
8,0 >6,0<8,0 2,5 3,5 6,0
10,0 >8,0<10,0 4,0 10,0
12,0 >10,0<12,0 14,0
14,0 >12,0< 15,0 19,0
16,0 > 15,0 < 20,0 25,0
20,0 > 20,0 < 24,0 36,0
24,0 > 24,0 50,0
8,7 I: applies to screws without heads which when tightened do not protrude from the
hole, and to screws which cannot be tightened by means of a screwdriver having a
blade wider than the diameter of the screw.
° 1I: applies to other screws and nuts which are tightened by means of a screwdriver.
¢ 1ll: applies to screws and nuts which can be tightened by means other than a
screwdriver.

Each time the clamping screw(s) or nut(s) is (are) loosened, a new conductor shall be used for
a further connection.

When a screw has a hexagonal head with means for tightening with a screwdriver and the
values in columns Il and Ill are different, the test is made twice, first applying the torque
specified in column Il to the hexagonal head and then, on another set of samples, applying the
torque specified in column Il by means of a screwdriver. If the values in columns Il and Il are
the same, only the test with the screwdriver is made.


https://iecnorm.com/api/?name=749a888639d9799970da3db48dc0f12b

IEC 62196-1:2022 CMV © IEC 2022 - 101 -

After the test for clamping screws or nuts, the clamping unit shall not have undergone changes
that adversely affect its further use.

NOTE 1 For mantle terminals, the specified nominal diameter is that of the slotted stud.

For mantle terminals in which the nut is tightened by means other than a screwdriver and for which the nominal screw
diameter is over 10 mm, the value of the torque is under consideration.

Screws or nuts which are operated when connecting up the accessory include terminal screws or nuts, assembly
screws, screws for fixing covers, etc., but not connections for screwed conduits and screws for fixing EV socket-
outlets or vehicle inlets to the mounting surface.

The

:hapn of the blade of the test screwdriver shall suit the head of the screw to be tested.

The

NOTH
of Clg

27.2
conn
the 1

Corr

Com|

The

slaniing manner is prevented, for example by guiding the screw by the pan to be fixed,

rece

27.3
throy
no le
shrir

Com|

NOTH

27.4

Com|

screws and nuts shall not be tightened in jerks.

2 Damage to covers is neglected. Connections made by screws will have been partially checked by th
use 23 and Clause 26.

Screws in engagement with a thread of insulating material and which ‘are operated v
ecting the accessory shall have a length of engagement of at least»3’mm plus one-th
ominal screw diameter, or 8 mm, whichever is shorter.

bct introduction of the screw into the threaded hole shall be.ensured.
pliance is checked by inspection, by measurement and by manual test.

requirement with regard to the correct introduction is met if introduction of the screw

5s in the threaded hole or by the use of a screw with the leading thread removed.

Electrical connections shall be so designed that the contact pressure is not transm
gh insulating material other than.ceramic, pure mica or other material with character
ss suitable, unless there is sufficient resiliency in the metallic parts to compensate fo
kage or yielding of the insulating material.

pliance is checked by inspection.

The suitability of thesmaterial is considered with respect to its dimensional stability.

pliancenis’checked by inspection and by manual test.

Spring\washers may provide satisfactory locking.

e test

vhen
rd of

in a
by a

itted
stics
any

Screws and rivets that serve as electrical as well as mechanical connections shdll be
lockg¢d against leoséning.

For rivets, a non-circular shank or an appropriate notch may be sufficient.

Sealing compound, which softens on heating, provides satisfactory locking only for screw
connections not subject to torsion in normal use.

27.5

- C

— a

Current-carrying parts, other than terminals, shall be either of:

opper;
n alloy containing at least 50 % copper;

— or other metal no less resistant to corrosion than copper and having mechanical properties

n

o less suitable.
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Compliance is checked by inspection and, if necessary, by chemical analysis.
The requirements for terminals are included in Clause 13.

27.6 Contacts that are subjected to a sliding action in normal use shall be of a metal resistant
to corrosion. Springs ensuring the resiliency of contact tubes shall be of metal resistant to
corrosion or be adequately protected against corrosion.

Compliance is checked by inspection and, if necessary, by chemical analysis.

NOTH— ATtestfor determining the resistance 1o corrosion or the adequacy to the protection against corrosion |s pnder
consi@leration.

28 Creepage distances, clearances and distances through sealing compound

28.1| Creepage distances, clearances and distances through sealing compound:

— between live parts of different polarity;

— Dbetween live parts and:

o] accessible metal parts;

o| protective earthing contacts, fixing screws and similardevices;

o/ external assembly screws, other than screws which@re on the engagement face of plugs
and are isolated from the protective earthing contacts;

o metal enclosures, if not lined with insulating{ material, including fittings for condyit or
armoured cable;

o/ the surface on which the base of an E\(>’socket-outlet is mounted;
o/ the bottom of any conductor recess, in'the base of an EV socket-outlet;
— through sealing compound (as solid‘insulation):

¢/ between live parts covered with at least 2,5 mm of sealing compound and the sufface
on which the base of an &Y socket-outlet is mounted;

o] between live parts covered with at least 2 mm of sealing compound and the bottgm of
any conductor recess-in the base of an EV socket-outlet,

shall be evaluated infaccordance with IEC 60664-1 and IEC 60664-3,—according-to-28-1] The
control pilot and signal circuits shall be treated as "accessible metal parts” for the purpoge of
this Bubclause 281

For fewirable-accessories, compliance is checked using samples fitted with conductors df the
larggst crass-sectional area specified in Table 1, and also without conductors. For |non-
rewifable accessories, compliance is checked using samples as delivered.

EV socket-outlets and vehicle connectors are checked when in engagement with-a—plug and
without an EV plug.

NOTE—Any air gap less than 1 mm wide is ignored in computing the total clearance.

The surface on which the base of an EV socket-outlet is mounted includes any surface with
which the base is in contact when the EV socket-outlet is installed. If the base is provided with
a metal plate at the back, this plate is not regarded as the mounting surface.

28.2 Sealing compound shall not protrude above the edge of the cavity in which it is contained.

Compliance is checked by inspection.
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28.3 Accessories shall be designed for pollution degree 3 according to IEC 60664-1.

28.4 For the interior of the accessory a lower pollution degree can be considered if protection
is afforded by a suitable enclosure. If other pollution degrees are needed, creepage and
clearance distances-have-te shall be in accordance with IEC 60664-1. The comparative tracking
index (CTI) value shall be evaluated in accordance with IEC 60112.

28.5 In conducting evaluations in accordance with IEC 60664-1 and IEC 60664-3,
guidelines noted in 28.5 a) to 28.5 h) shall be used:

a)
b)

29

29.1| Accessories shall be sufficiently resistant to heat.
Comppliancenis’checked by the tests of 29.2 and 29.3.

29.2 “\['He samples are kept for 1 h in a heating cabinet at a temperature of (110]

All accessories shall be considered overvoltage Category Il.

the

ollution degree 2 may be considered to exist on a printed wiring board between adjzs

nductive material which is covered by any coating, which provides an unifterrdu
vering over at least one side, and the complete distance up to the other side of\condu
aterial.

Hollution degree 1 may be achieved at a specific printed wiring board location by applic
of at least a 0,8 mm thick layer of suitable silicone rubber or for a group of printed W
Khoards through potting, without air bubbles, in epoxy or a suitable potting material.

valuation of clearances only may be conducted in accordance with"\EC 60664-1:20072
lause 6, Tests and measurements.

valuation of clearances and creepage distances shall be‘eonducted in accordance

learances, and 5.3, Dimensioning of creepage distances.

valuation of permanent protective coatings applied,to rigid printed board assemblies
b improve the insulation properties shall be conducted in accordance with IEC 60664

he phase-to-ground rated system voltage uséd'in the determination of clearances sha
ne equipment rated supply voltage rounded to the next higher value (in [IEC 60664-1:7
able F.2 for determining clearances forlequipment) for all points on the supply side
solating transformer or the entire product if no isolating transformer is provided. The sy
voltage used in the evaluation -of,;secondary circuitry may be interpolated with
imterpolation continued across |E€ 60664-1:2020, Table F.1 for rated impulse withs
oltage peak and clearance.

—H= - M O =M QMm

Vi
Determination of the dimensSions of clearance and creepage distances shall be condU
im accordance with IEC 60664-1:20072020, 6.2, Verification of clearances.

Resistance to heat; and to fire-and-to-tracking

cent
pted
ctive

ption
iring

020,

with

FC 60664-1:20072020, Clause 5,Design for insulationcceordination, 5.2, Dimensionifg of

ised
3.

Il be
020,
pf an
5tem

the
tand

cted

-+ 5

100 £ 5) °C.

They shall not undergo any change impairing their further use and sealing compound shall not
flow to such an extent that live parts are exposed.

Marking shall still be easily legible.

NOTE A slight displacement of the sealing compound is neglected.

29.3 Parts of insulating material are subjected to a ball-pressure test according to
IEC 60695-10-2. The test is carried out in a heating cabinet at a temperature of:

o (125t 5) °C for parts supporting live parts of rewirable accessories;
e (80 % 3) °C for other parts.
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For materials which show deformation, this diameter shall not exceed 2 mm.

NOTE For elastomeric materials a test is under consideration.

The test is not made on parts of ceramic material.

29.4 External parts of insulating material and insulating parts supporting live parts of

acce

29.5

ssories shall be resistant to abnormal heat and to fire.

External conductors cannot be considered as retaining the current-carrying parts.

In c4
carry
withd

Com|
speg

The

The

— im the middle of one external part for each material, with the exception of glands and se

Q

— im the middle of an insulating contact-carrying part for each material.

The
edge

The
repe

The

se of doubt, to determine whether an insulating material is necessary to retain eur
ing parts and parts of the protective earthing circuit in position, the accessory is‘exan

pliance is checked by the glow-wire test given in IEC 60695-2-11 with the follg
ifications.

femperature of the tip of the glow-wire is:

(650 = 10) °C for parts of insulating material not necessary to retain current-car,
parts and parts of the protective earthing circuits in gosition, even though they a
contact with them;

OTE Tests are not made on glands and sealing compounds.

(850 + 15) °C for parts of insulating materiak necessary to retain current-carrying
and parts of the protective earthing circuits.in position.

{ip of the glow-wire is applied to the following places:

ompounds;

tip is applied to flat surfa¢es and not to grooves, knock-outs, narrow recesses or S
s and if possible, not léss'than 9 mm from the edges of the accessories.

fest is made on one-specimen. In case of doubt regarding the results of the test, the t4
ated with two farther specimens.

pccessories-are considered to have withstood the glow-wire test if:

here-iso visible flame and no sustained glowing, or
ame or glowing of the specimen or of the surroundings extinguish within 30 s afte

ut conductors while held in positions with the insulating material in question_removed.
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There shall be no permanent ignition of the tissue paper.

tely.
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30 Corrosion and resistance to rusting
Ferrous parts, including enclosures, shall be adequately protected against rusting.
Where corrosion can be a problem on electrical parts, IP67 accessories are recommended.

For specific conditions and the provisions for these conditions, special consideration should be
given to the product by the manufacturer with regard to resistance to corrosion.

Compliance is checked by the following test.

All grease is removed from the parts to be tested, by immersion in ethyl acetones.acetone,
methyl ethyl ketone or an equivalent degreasing agent for 10 min. The parts are theln immdrsed
for 10 min in a 10 % solution of ammonium chloride in water at a temperature of{(20 + 5) iC.

Withput drying, but after shaking off any drops, the parts are placed for, 10 min in a| box
containing air saturated with moisture at a temperature of (20 + 5) °C.

Aften the parts have been dried for 10 min in a heating cabinet at a,temperature of (100 £ §) °C,
theirisurfaces shall show no signs of rust.

Tracgs of rust on sharp edges and any yellowish film remoWable by rubbing are ignored.

For $mall helical springs and the like, and for inacceS§sjble parts exposed to abrasion, a layer
of gnease may provide sufficient protection against rusting. Such parts are subjected to thq test
onlylif there is doubt about the effectiveness of the.grease film and the test is then made without
prevjous removal of the grease.

31 Conditional short-circuit current-withstand-test

31.1

Seock

EV socket-outlets and their'mating EV plugs as well as vehicle connectors and mating vehicle
inlets shall adequately withstand a conditional short-circuit current.

Compliance is checked by the following test.

31.2| Ratings and test conditions

The test s applied to a new-secket-outlet-and-mating-ptug accessory mounted as in normaf use

and conmected according to tire inmaications of 31-3:

Different numbers of poles for the same rated current and the same construction are considered

as representative of the type. Compliance is checked by testing each-socket-outlet-and-mating
plug accessory with a new-coemplementary—socket-outlet-and-mating—plug mating accessory

complying with this document.

The short-circuit protective device shall be a "gG" type fuse for general application complying
with the requirements of IEC 60269-1 and IEC 60269-2 and having rating identical to those of

the-socket-outlets-and -mating plugs accessory.
In the event that a fuse with a rated current equal to that of the-socket-outiets-and-mating-plugs

accessories being tested does not exist, a fuse having the next higher rated value shall be
used.
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Fuse technical data as well as its cut-off value shall be stated in the test report.

The fuse (F1) shall be installed between the supply source and the-secket-outlets-and-mating
plugs accessory being tested.

The minimum prospective short-circuit current withstand of 10 kA or of a higher value specified

by the manufacturer shall be applied to-a—secket-outlet-and-mating-plug an accessory and a

complementary accessory in the connected position.

NOTE Higher short-circuit test currents are under consideration for accessories rated 250 A or higher.

The test voltage shall be identical to the rated operating voltage of the-secket-outlets-and-m
plugs accessory tested.

No power-factor value or time constant is specified for this test.

The following tolerances shall be applied during the test:

qurrent: from 90 % to 110 %;
oltage: from 100 % to 105 %;
frequency:  from 95 % to 105 %.

=

.3| Test circuit

The fest circuits and test conditions are as follows:

c)

o
-

- two-pole accessories on single-phase AC-or DC (Figure 21);

three-pole accessories on three-phase AC (Figure 22);

four-pole accessories on three-phase four-wire AC (Figure 23).

he supply S feeds a circuit including resistors R4, reactors X and the accessories D
P St.

n all cases, the supply~shall have sufficient power to permit the verification o
haracteristics given by the manufacturer.

~ O =~ ~

1 each test circuite(Figure 21, Figure 22 and Figure 23), the resistors and reactor
imserted between (the supply source S and the equipment D under test. The position 0
osing device A.and the current sensing devices (14, I,, I3) may be different.

~

here shall be one and only one point of the test circuit which is earthed; this may bé
hort-cir€uit link of the test circuit of the neutral point of the supply or any other conve
oint,

N T O - O

llSparts of the accessories normally earthed in service, including the protective ¢

Rigure 21, Figure 22 and Figure 23 give the diagrams of the circuit to be used for the test:

nder

the

are
f the

b the
nient

parth

ot 4 ol nilat ot 4 4 aal oy il % n hall h iaailatad Froma ot
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connected to a point as indicated in Figure 21, Figure 22 and Figure 23.

and

This connection shall comprise a fuse element F2 consisting of a copper wire 0,8 mm in

diameter and at least 50 mm long, or a fuse element of 30/35 A for the detection of the
current.

fault

The connection of the accessories under test shall be made with copper wires having cross-
sectional areas as indicated in Table 1, and lengths as short as possible, not exceeding 1 m on
either side.
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S

ON
S supply
Uu1,U2 U3 voltage sensors
Vv voltage measuring device
A closing device

17 R adjustable resistor

F2
(4()3) N neutral of supply
Ll (or artificial neutral)
o F2 fusible element
R, X adjustable reactar,

T R, fault current limiting resistor

D accessory under test
] (ineluding connecting cables)
- - F1 fuses
F1 F1 B temporary connections
for calibration
J\ J\P ’w I1, l2 current sensors
U2 uz3 !
r I r I ‘ T earth — one earthing point onl
! D (load side or supply side)
r shunt resistor
®--B o—-B
P pilot contact
= ) = )

— T IEC 2286/11
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S
1
@) O N
Key
S supply
R
1 u1,Uz2 U3 voltage sensors
\% voltage measuring device
ﬁ' A closing device
u R, adjustable resistor
r X2
F2 N neutral of supply
(or artificial neutral)
F2 fusible element
] adjustable reactor
U 10 R, I .
r L fault(Gufrent limiting resistqr
D aceessory under test
X} A% (including connecting cablg¢s)
F1 fuses
] 3 B temporary connections
: : for calibration
F1 | F1 |
| | I 1y current sensors
| |
r-——-:—-——-—-——-}—- P-—f— r shunt resistor
' | | '
| V) ! /) ! ’ P pilot contact
U 2 H ] U 3 | '
r | | r | |
1 I I 1 D
I |
Loy L]
|
1B B
> — - y — 4
L :> I, :>
= IEC
a) Adjustable loads-X and R, may be located either on the high-voltage side or on the low-voltage side of the qupply
cifcuit, the.&losing device A being located on the low-voltage side.
b) U, U2 ahd U3, may, alternatively, be connected between phase and neutral.

current withstand of two-pole equipment on a single-phase AC or DC
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S
S suppl
N pply
Urt, Ui2, U3, voltage sensors
U4, U5, Ub
\% voltage measuring
Ry (1) R, (1) Ry (1) device
A closing device
R4 adjustable resistor
P P P
r r r neutrar Or supply
X X X (or artificial neutral)
) (1) ™) 2
| 4) i
b \ L F2 fusible element
. X adjustabléreactors
U1 uz2 Us3 J R, R, fault €urrent limiting
(2) (2) (2) | | resistar
accessory under test
\ & &A (1) b (including
Q connecting cables)
® ® ®- F1 fuses
F1 F1 F1 B temporary connections
for calibration
[ current sensors
[ P20 13
=) ) ) J\
ud I us I us I T earth — one earthing
point only
D (load side or supply s|de)
®—-B ®—-B ®—-B r shunt resistor
P pilot contact
IROREE OB
IEC 2287/11
T —

NOTH 2 U1 U2 aa@y, : ively,
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TmT ON
N

i
i
i

supply

voltage sensors

IEC 62196-1:2022 CMV © IEC 2022

Xa) r Xa) r Xa) ]
F2
U1 U2 u 3 J R
r r r
> — ¥ — 1 F—
| | |
I | :
| |
F1 | F1 ! F1 !
: : |
’_"_':_'"'_'"':_'_"_'_"T}INP_*—
| g\ ! N O\ ! |
i | us 'l ue . |
| I I r | |
: I I I !
S I N s O ISR S S
I | |
,_.B \_.B L =3B
|1 :> |2 :> I3 :>
= IEC

voltage measuing
device

closingdevice

adiustable resistor

neutral of supply
(or artificial neutral

fusible element
adjustable reactors

fault current limitin
resistor

accessory under te
(including
connecting cables)

fuses

temporary connecti
for calibration

current sensors
shunt resistor

pilot contact

justable loags X and R, may be located either on the high-voltage side or on the low-voltage side of the s

ifcuit, the_closing device A being located on the low-voltage side.

1,4727and U 3, may, alternatively, be connected between phase and neutral.

pbns

upply

Figure 22 — Diagram of the test circuit for the verification of short-circuit

current withstand of three-pole equipment
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S
S supply
ON
Urt, Ui2, U3, voltage sensors
U4, U5, U6
\% voltage measuring
device
R, (1 R, (1 R, (1
1 () 1 1 () R adjustable resistor
N neutral of supply
. . (or artificial neutral)
P P P
r X T X T % F2 fusible element
- (1) L (1) LU) F2 X adjustable reactorp
. g T R fault current limitirlg
J R resiston
Ul U2 s R accessory under tpst
@ (2 &) ] - Db (including
connecting cables])
A1)
F1 fuses
- g pa B temporary connections
for calibration
F1 [J F1 [J F{J [ 50 1y current sensors
J\ T earth — one earthipg
P point only
ua I us I use I I (load side or supply
side)
D
r shunt resistor
o-- [ ¢
B B B P pilot contact
1] < ) 1, = > I3 < >
T — IEC 2288/11
NOTH 2 U1, U, 2and U, .
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S
1
o 0 o oN Key
/‘\ S supply
Q/ U.1,U2, U3, voltage sensors
u4,U5,U6b
R R R A closing device
Vv voltage measuring
| I | device
( yi ( yi [ C/ R, adjustable resistor
a) X2 a)
r XET ' X F2 N neutral ofssupply
| (or artificial neutral)
- [ —[ F2 fusible“elemgnt
J R X adjustable repctors
b) b) b)
Ut U2 us - R, fault current limiting
T resistor
A2 D accessory under test
(including
connecting cables)
$— » — F—
! ! | F1 fuses
| | |
F1 ! F1 ! F1 ! B temporary cohnections
I I I for calibratio
s e R S R I (N
' 1 [ PO | current sensqrs
! Y oy /\zl "2
U4 I| L] uUs I L] us I : l r shunt resisto
I I | X
I_:____-_._{__ — _L________ __}D P pilot contact
I
:B : B 'B
b — y — - y —
I ) I, ) I >
— IEC

a) Adjustable loads X ang'Ryvmay be located either on the high-voltage side or on the low-voltage side of the qupply
cifcuit, the closing device A being located on the low-voltage side.

b) U1, U2 and U 3yatay, alternatively, be connected between phase and neutral.

Figure 23 — Diagram of the test circuit for the verification of
short-circuit current withstand of four-pole equipment

31.4—Catibration

The calibration of the test circuit is carried out by placing temporary connections B of negligible
impedance as close as reasonably possible to the terminals provided for connecting the
accessories under test.

31.5 Test procedure

Temporary connections B are replaced by the accessories under test. The circuit is closed on
a value of the prospective current at least equal to the conditional short-circuit withstand current
of the accessories under test.
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31.6 Behaviour of the equipment under test

During the test, the accessories shall not endanger the operator nor damage the adjacent
equipment.

There shall be neither arcing nor flashover between poles, and no melting of the fault detection
circuit fuse of the exposed conductive parts (F2).

31.7 Acceptance conditions

Acceptance conditions are as follows:

- the accessories shall remain mechanically operable;

- contact welding, such as to prevent an opening operation using normal operating mgans,
is not permitted;

-{ immediately after the test, the accessories shall comply with acdielectric tegt in
accordance with 21.3 with voltage applied between the parts as indicdted in 21.2 g) or
21.2 b), as applicable.

32 Electromagnetic compatibility

32.1| Immunity

The pperation of accessories within the scope of this document in normal use is not affectgd by
elecfromagnetic disturbances.

32.2| Emission
Accgssories within the scope of this document-are intended for continuous use. In normal|use,

they[do not generate electromagnetic disturbances.

33 Vehicle drive over

33.1| An EV plug or vehicle-eannector shall have adequate resistance to damage from Qeing
drivgn over by a vehicle;unpless—it i . whi events

the gccessory from beingleft on the ground.

Compliance is checked by the test mentioned in 33.2 and 33.3.

33.2| Accessofies wired with the minimum size cable of a type recommended byl the
manyfacturer-shall be placed on a concrete floor in any normal position of rest, with the means
for ensufing the required degree of protection against moisture, if any, being positioned gs in
normalduse. A crushing force shall be applied with a wheel load of (5000 + 250) N py a
convemtiomatautomotive tyre;, P225/75R 5 oramequivatenttyre suitabte for thetoad; mounted
on a steel rim and inflated to a pressure of (2,2 £ 0,1) bar. The wheel-iste shall be rolled over
the-vehicle-connector-orplug accessory under test at a speed of (8 + 2) km/h. The accessory
is—te shall be oriented in a natural resting position before applying the force in a different
direction for each sample. The accessory under test shall be held or blocked in a fixed position
so that it does not move substantially during the application of the applied force. In no case is
the force to be applied to the projecting pins.

There shall be no severe cracking, breakage, or deformation to the extent that:

— live parts, other than exposed wiring terminals, or internal wiring are made accessible to
contact by the standard test finger-shown-in-Figure-3, probe B, according to [EC 61032:1997.
See 10.1;
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the integrity of the enclosure is defeated so that acceptable mechanical or environmental
(degrees of) protection is not afforded to the internal parts of the accessory, or polarization
of the accessory is defeated;

there is interference with the operation, function or installation of the accessory;
the accessory does not provide adequate strain relief for the flexible cable;

the creepage distances and clearances between live parts of opposite polarity, live parts
and accessible dead or earthed metal are reduced below the values in 28.1;

other evidence of damage that could increase the risk of fire or electric shock occurs;
the accessory does not comply with a repeated dielectric test in accordance with 21.3.

33.3| The procedure described in 33.2-is-te shall be repeated on additional samples; wilh an
applied crushing force of (11 000 + 550) N using a conventional automotive tyre suitable far the

load|and inflated to its rated pressure.

33.4| As a result of the test in 33.3, the accessories shall either comply) with 33.1 gr be
dampaged or broken to the extent that the accessory is rendered unusable and will fhave tp} be

remaved from service.

34

34.1] General

Thermal cycling 17

Accgssories shall be so constructed that the mechahical characteristics of relaxatign of
elecfrical contacts and terminations prevent excessivVévincrease of overheating as indicatgd in

24 .1
Compliance is checked by the test sequence~8f 34.2, 34.3 and 34.4.

34.2] Initial temperature rise test

Three samples are tested for temferature rise according to 24.1. Their temperature rige is

recolded.
The femperature rise shall.be’in accordance with 24.1.

34.3| Thermal cycling test

The |samples inJhated condition are then submitted to the following test according to

IEC B0068-2-14(Test Na) with the following parameters:

High gemperature +125 °C
Low{temperature -40 °C
Temperature exposure duration 30 min
Transfer time 3 min max.
Number of cycles 10 cycles

For the purpose of the test, appropriate cable or conductors shall be used.

34.4 Final temperature rise test

The mated samples are allowed to return to ambient temperature, then tested for temperature
rise according to 24.1. Their temperature rise is recorded.

Samples are considered to comply with this test if the values of their temperature rise do not
differ by more than +5 K from the initial values measured in 34.2 and do not exceed 50 K.


This is a new test applied to all accessories, with a new set of samples being used for the test. The test utilizes a temperature test on pre- and post-conditioned samples and compares the observed temperature values. This test is intended to show that thermal cycling will not loosen conductors at terminations, nor adversely affect contact pressure, to the extent that overheating or a more severe thermal hazard occurs or is developing due to the expansion and contraction of materials undergoing thermal heating and cooling.
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35 Humidity exposure 18

35.1 General

Accessories shall be so constructed that the oxidation for pin and sleeve surfaces do not
produce excessive increase of overheating as indicated in 16.6 and 16.7.

The mating accessory for testing shall be made with the same plating material as the submitted
accessory.

H idad HEA2Y Ll EX2N
FOI’ FeeeSSortes pru‘vl:uuu WHA-SoH ||uy tHE-€6 1taCt

endyrance test is not performed. &
Threle samples shall be subjected to the test sequence of 35.2, 35.3, and 35.4. (1/0
Comppliance is checked by the following test. (],

a
35.2| Initial temperature rise test '\q

The [samples are tested for temperature rise according to 24.1. (Oq/

35.3| Humidity test s\\Q/
Humijidity exposure shall be in accordance with IEC 6@6@-2-30, Variant 2 with the following

parameters: QQ

- 1=85°C &\
—  Humidity: 95 % Qj\
O
For the cool down cycle, variant 2 shall [@}éed.
¥

The fest sequence is as follows:
a)
b)
c)
d)

Follgwing thélé%&e’xposure, the samples shall be returned to room ambient (25 + 5) °(J and

xO
500 cycles mechanical m@lrrg/unmating without load,

> N

umidity exposure for thiteg humidity cycles of 24 h each unmated,
500 cycles mecha@qa‘l mating/unmating without load,
umidity expos@r three humidity cycles of 24 h each unmated.

> N

40 % to 75 % tive humidity for 24 h.

35.4 Fiﬁgﬁemperature rise test

F /I Ll o4 L H L il H il 'y 'y L L s i H H
O VVIIIy urc o==ri1 IUbUVUI_y [JUIIUU, aure av LS odUINICS arc uicri tcotcuyu 1U7T lUIIl[JUIdluIU ot II‘I
accordance with 24.1.

Samples are considered to comply with this test if the values of their temperature rise do not
differ by more than 10 K from their initial values measured in 35.2 and do not exceed 50 K.

36 Misalignment 19

36.1 General

Accessories shall be so constructed that the mechanical integrity of the electrical contacts,
terminals, and terminations are maintained to prevent excessive increase of overheating as
indicated in 24.1 when subjected to external mechanical loads.



This is a new test applied to all accessories that are not provided with silver plating or sufficiently thick silver plating (see 16.7), with a new set of samples being used for the test. The test utilizes a temperature test on pre- and post-conditioned samples and compares the observed temperature values. This test is intended to show that humidity exposure, after mating and unmating the accessories, will not adversely affect contact pressure or plated surfaces, to the extent that overheating or a more severe thermal hazard occurs or is developing due to the exposure of materials to high humidity.

This is a new test applied to all accessories, with a new set of samples being used for the test. The test simulates misalignment by exerting external mechanical forces on the accessory once mated. The forces are applied while the accessories are energized and temperatures are monitored. After the force is applied, products with silver plated contacts (see 16.7) are subjected to a repeated temperature test, and products with other plating materials or insufficient silver plating thickness, are subjected to Clause 37 testing.
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For accessories provided with contacts where plating is made of silver or silver alloy according
to 16.7, the mated samples are then tested for temperature rise according to 24.1.

Their temperature rise is recorded. Samples are considered to comply with this test if the value
of their temperature rise does not exceed 50 K.

For accessories provided with contacts where plating is not made of silver or silver alloy

acco

rding to 16.7, the samples shall be subjected to test of Clause 37.

Compliance is checked by the test sequence of 36.2 and 36.3.

36.2

For accessories having three or more poles per circuit, for multiphase circuits, tlm t current
g the test shall be passed through the phase contacts. If there is a n&ﬁu contakt, a

durin
sepg
near

Confacts including contact-tubes or pins, if any, and their correspon@ng clamping units

cong
and
the

At th

36.3

Accd

Imm
mec

The

Usin

in egqch direction. Th d should be applied for a minimum of 1 min. Following this

appl
dired
(=X,

Samples &

rate test shall be carried out passing the test current through the neutrahgontact an

pst phase contact. N-
%/

idered as being of the same design if they have the same r@ﬂarial and the same s
Himensions. They may differ in length, with other dimensiccj eing the same as tho

hase contact.
&

e discretion of the manufacturer, the same sampleg<091 be used for both tests.

Misalignment test \\Q

ssories are subjected to a temperature ri%a est according to 24.1.

O

X
bdiately following temperature stabifization, the accessories are subjected to ext
hanical loads as illustrated in Figi§® 4 and described below in this Subclause 36.3.

femperature rise shall be n@g@?red in intervals of 10 s or less.
‘\\O
+10

g a force gauge, apply a-load of 100 N with a tolerance of "'y N as illustrated in Figuf

cation, the loa uld be removed for a time of 10 s and the load re-applied in the
tion within 1Q $~This process is continued until the load is applied in the four direc
+X, =Y, + illustrated in Figure 25.

proc&@% repeated a total of three (3) times.

the

are
hape
be of

prnal

e 20

load
next
ions
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o

30

IEC

Figure 24 — Overview of the mechanical load test

IEC IEC

a) Sidewview b) Back view

Figure 25 — Application of external mechanical load (mounted according to Figure

During the—iest the accessory temperature rise shall not exceed 50 K with the maxi
temperatupe variance between tests of less than 10 K as illustrated in Figure 26.

R4)

mum



https://iecnorm.com/api/?name=749a888639d9799970da3db48dc0f12b

- 118 - IEC 62196-1:2022 CMV © IEC 2022

Not acceptable Acceptable

Prying operation (19

-

IEC

/
Figure 26 — Temperature rise criteria under external mquQnical load
SV
&
®)

For this test, an EV socket-outlet and EV plug, or vehi <{nlet and vehicle connector, are tepted.
The EV socket-outlet or vehicle inlet shall be mounted vertically on a supporting panel as shown

in Fipure 27 and placed in an oven. A mating c\s‘)&ssory shall be connected to the EV sofket-
outlgt or vehicle inlet. o

The mating accessory for testing shall be@é’de with the same plating material as the subnitted
accelssory. &
4\

37 Contact endurance test 20

37.11 Equipment

For accessories provided with C%\Lfégs where plating is made of silver or silver alloy, the coptact
endyrance test is not performe\Q'J
N

@)

: @ N
| (\-I‘O /
Key
A Forced-air circulating oven
c D B Panel with EV socket-outlet or vehicle inlet
/C © EV socket-outlet or vehicle inlet with 2 m of cgble
V D EN nlua arvaohicla connactor with 2 m of ~ohl
Py
A

IEC

Figure 27 - Forced-air circulating oven


This is a new test applied to all accessories that are not provided with silver plating or sufficiently thick silver plating (see 16.7), with the same set of samples from clause 36 being used for the test. The test utilizes thermal heating and cooling cycles to represent actual use and monitors temperature after every 24th cycle until the total of 240 cycles is reached. Samples are unmated and mated during this test as indicated in Figure 28. This test is intended to show that thermal heating and cooling of the contacts will not adversely affect contact pressure or plated surfaces, to the extent that overheating or a more severe thermal hazard occurs or is developing due to the temperature variations.
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37.2 Test sequence

The whole test arrangement including the conductors shall be placed in a forced-air circulating
oven that provides a continuous and homogenous temperature around the test samples at the
beginning of the test cycle. The oven temperature shall be set at a temperature of (70 + 2) °C.

The samples shall be subjected to 240 thermal cycles of heating and cooling. The thermal cycle
shall consist of a minimum of 3 h heating, and the following (see Figure 28):

1) With the test sample in the circulating oven, a test current equal to the rated current of the
accessories (x1 A) is passed through the sample for a minimum of 2 h or until thermal
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urrent and the oven are then turned off. (1/(1/

t the end of each 24th heating period (i.e. 24th, 48th, 72nd etc.) and bqi% the oven
pst current are shut off, the temperature rise of the contact terminapor. ermination

gain be measured and recorded, before the test current is switchec(B‘ff.

Pnce the test current circuit has been switched off, each set of ac &%ories shall be unm
nd allowed to cool until they return to an ambient temperggie of (20 £ 5) °C, thg
ompleting one thermal cycle. Forced cooling may be provided at the discretion o
panufacturer for faster cooling. \Q/

OTE The test samples can be removed from the heating chamb@%or cooling, then returned at the beg
f the next cycle.

Dbnce the samples have cooled at ambient a%@mperature for at least 1 h, the)
bconnected (mated), and placed back in the c{(e if they were removed during the co
eriod. The oven is turned back on and the perature reset to (70 = 2) °C with step§
repeated after thermal stabilization has ligen reached, for a total of 240 cycles.

reak points in the test cycle are per%@dur/ng any of the resting periods at room am
PO + 5) °C. D

N
emperature rise measuremen{@a*te recorded during the end of the 24th heating cycle,
gain, every 24 heating cx@ , up to and including the 240th cycle. A total o
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he average value of thgsb ten recorded temperature-rises of each terminal or termin
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Figure 28 — Th@al cycling
%

37.3| Compliance \\S\

Samples are considered to comply W@@he test if:

|
NS S

4.1 is maintained within +15 % of T, as indicated in Figure 29.

An example is ShOV@Q Figure 29.

O s
D
\<</C)

n inspection with normal or c’&gected vision, and without additional magnification, spows
o0 changes obviously impai; further use, such as cracks, deformations, and the likq;

’

N\
e deviation of each in@dua/ recorded value of the temperature rise in accordance|with
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Figure 29 — Pass/fail based on temperature rise criteria
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List of comments

In order to differentiate between the plug and socket-outlet in the wall and the plug and
socket-outlet provided as an output connection on EV supply equipment, the terminology
was changed to indicate that the infrastructure output devices are EV plugs and EV socket
outlets. This was done throughout the document.

The current limit in the scope was increased to match North American standards. Part 3
will ultimately set the limit but this provides an overall maximum for the series.

The overall intended ambient temperature range was revised to have a maximum

temperature of 40 °C since this aligns with the testing in the document, and aligns, tp the
50 °C rise associated with the 90 °C maximum contact temperature.

All references to cable management are removed from the document. Cable-management
is not an integral part of accessories or cable assemblies as defined in(this document.
The use of cable management is under the purview of the charging station’or charger and
is addressed in IEC 61851-1 and/or IEC 61851-23.

The requirements in this clause are added to address spliced ohsoldered connections
within the accessory. The gap associated with these connections is closed by the uge of
these requirements.

These four clauses add new tests that are intended {gaddress abuse conditions| and
impairment due to use over time. The tests are not part.of any sequence and are intepded
to be performed with new samples for each test.

This new edition removes all previous requirements as they are covered in the AC or DC
related parts. The section is revised to simply point to those respective parts fof the
interface specific requirements. Further, the’ universal interface was removed as it is not
used.

The table is updated to include all intermediate and expanded ratings based on the sgope
and the classification section within this document.

A new test was added to _address manually driven latching systems and their ability to
withstand an actuation.force without negating the functionality of the latch. In short,
pressing the push button'should not render the latch ineffective over time. This is alnew
test for the standard:

This is a reference to the thermal cycling test and the misalignment test. Both test§ are
used to judge.the compliance for contact pressure as loosening of the contact pregdsure
over time_er\due to external forces would cause issues that would be highlighted by these
tests. All\products are intended to comply with these tests as compliance with this clguse.
Comments on the test are contained in the specific clauses.

The“standard begins with requiring all contacts to be silver plated with a minimum
thickness as indicated and a compliance test to verify thickness is indicated If the

contacts comply with this requirement, the only verification needed is that the thickness
of plating is met. If silver plating is not used, and the plating is of another metal, such as
nickel, then two additional tests are needed. These are the humidity exposure test and
the contact endurance test. Comments on the test are contained in the specific clauses.

The clause was revised for clarification. There was some confusion as to how the test
was to be performed. The revision clarifies the test method by splitting it into two distinct
steps. No technical change to the test was made.

The no load endurance test was revised to clarify that 10 000 cycles of make and break
without load is required for all products. In addition, the application of contaminants, in
the form of dipping the accessory in a solution of distilled water with salt and test dust,
occurs after every 1 000 cycles.
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14

15

16

17

18

19

20

The concept of test points were introduced in the document. Figure 16 shows a graphical
representation of these points and where the measurements are to be taken on the
sample.

The test is performed at an ambient temperature of 20 +5 °C as indicated in 4.3. The
intent is to normalize, or adjust, these temperature measurements to the maximum
ambient temperature of 40 °C by adding a value equal to the difference between 40 and
the actual test ambient. For example, if the test is performed at 25 °C, then 15 will be
added to each measured temperature value to normalize to 40 °C. The maximum rise
cannot exceed 50 K, and this would equate to the maximum temperature of 90 °C.

The raqnirnmonf was-revised-to be shown in-table format-so that it is clear which-tests

are applied to which accessory. No technical change was made.

This is a new test applied to all accessories, with a new set of samples being used fdgr the
test. The test utilizes a temperature test on pre- and post-conditioned‘samples| and
compares the observed temperature values. This test is intended to shew that thgrmal
cycling will not loosen conductors at terminations, nor adversely affect contact pressgure,
to the extent that overheating or a more severe thermal hazard occurs or is develgping
due to the expansion and contraction of materials undergoing{thermal heating|and
cooling.

This is a new test applied to all accessories that are notprovided with silver plating or
sufficiently thick silver plating (see 16.7), with a new sét of samples being used fof the
test. The test utilizes a temperature test on pre- and post-conditioned samples|and
compares the observed temperature values. This,test is intended to show that humidity
exposure, after mating and unmating the accessories, will not adversely affect coptact
pressure or plated surfaces, to the extent that“overheating or a more severe thgrmal
hazard occurs or is developing due to the exposure of materials to high humidity.

This is a new test applied to all accessories, with a new set of samples being used fgr the
test. The test simulates misalignment by exerting external mechanical forces on the
accessory once mated. The forcesare applied while the accessories are energized and
temperatures are monitored. Afterthe force is applied, products with silver plated confacts
(see 16.7) are subjected to arepeated temperature test, and products with other plating
materials or insufficient silverplating thickness, are subjected to Clause 37 testing.

This is a new test applied to all accessories that are not provided with silver pIatiJg or
sufficiently thick silver-plating (see 16.7), with the same set of samples from clauge 36
being used for the test. The test utilizes thermal heating and cooling cycles to reprgsent
actual use and monitors temperature after every 24th cycle until the total of 240 cycles is
reached. Samples are unmated and mated during this test as indicated in Figure 28.|This
test is intended to show that thermal heating and cooling of the contacts will not advefsely
affect contact pressure or plated surfaces, to the extent that overheating or a more sgvere
thermal_hazard occurs or is developing due to the temperature variations.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PLUGS, SOCKET-OUTLETS, VEHICLE CONNECTORS AND VEHICLE
INLETS — CONDUCTIVE CHARGING OF ELECTRIC VEHICLES -

Part 1: General requirements
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FOREWORD

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

-operation on all questions concerning standardization in the electrical and electronic fields| ;To this en
addition to other activities, IEC publishes International Standards, Technical Specificationsy. Technical Re|
blicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC ‘Publication(s)").
pparation is entrusted to technical committees; any IEC National Committee interested in the subject dea
by participate in this preparatory work. International, governmental and non-governméntal organizations li
th the IEC also participate in this preparation. IEC collaborates closely with the International Organizati
landardization (ISO) in accordance with conditions determined by agreement(between the two organizati

nsensus of opinion on the relevant subjects since each technical ,committee has representation frg
erested IEC National Committees.

mmittees in that sense. While all reasonable efforts are made to ensure that the technical content g
blications is accurate, IEC cannot be held responsible for‘the way in which they are used or fo
sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possible in their national and regional publications. Any divergence be
y IEC Publication and the corresponding national @Fregional publication shall be clearly indicated in the

C itself does not provide any attestation of conformity. Independent certification bodies provide conf
sessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fg
rvices carried out by independent certification bodies.

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

embers of its technical committe€stand IEC National Committees for any personal injury, property dama
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any othe
blications.

tention is drawn to the‘Normative references cited in this publication. Use of the referenced publicati
Hispensable for the correct application of this publication.

tention is drawn'tethe possibility that some of the elements of this IEC Publication may be the subject of |
hts. IEC shall.not be held responsible for identifying any or all such patent rights.

b2196-1 has been prepared by subcommittee 23H: Plugs, socket-outlets and coupler
strial_and similar applications, and for electric vehicles, of IEC technical committee
rical accessories. It is an International Standard.

rising

national electrotechnical committees (IEC National Committees). The object of IEC is to promate international

d and
ports,
Their
t with
hising
bn for
ns.

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interngtional

m all

C Publications have the form of recommendations for international use and are accepted by IEC Ngtional

f IEC
I any

htions
ween
atter.

rmity
r any

liability shall attach to IEC or its;directors, employees, servants or agents including individual experts and

ge or
) and
I IEC

ns is

atent

s for
23:

This fourth edition cancels and replaces the third edition published in 2014. This edition
constitutes a technical revision.

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

a)
b)
c)
d)

d

eletion of references to universal AC and DC interfaces;

additional requirements for contact materials and plating;

c

hanges to the temperature rise test to include additional points of measurement;

additional tests for accessories to address thermal stresses and stability, mechanical wear
and abuse, and exposure to contaminants;
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e) relocation of information and requirements for DC charging to IEC 62196-3.

The

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

Draft Report on voting

23H/499/FDIS 23H/503/RVD

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

the

The

This

des

A lis{ of all parts in the IEC 62196 series, published under the general titfle Plugs, socket-ou

veh

on the IEC website.

Subgequent parts of IEC 62196 deal with the requirements‘of particular types of accessa
The plauses of those particular requirements supplement or modify the corresponding cla
in th|s document.

In thjs document, the following print types are uséd:

The rommittee has decided that the contents of this document will remain unchanged unt
stabllity date indicated on the(IEC website under webstore.iec.ch in the data related tq

spe

above table.

anguage used for the development of this International Standard is English.

gribed in greater detail at www.iec.ch/standardsdev/publications.

i¢le connectors and vehicle inlets — Conductive charging of electric vehicles, can be f

—

bquirements proper: in roman type;

~

bst specifications: in italic type;

nptes: in smaller roman type.

dific document. At this date, the document will be

reconfirmed,

withdrawn,

-

bplaced by-arevised edition, or

dmended.

document was drafted in accordance with ISO/IEC Directives, Part 2, and-developgd in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avai
at www.iec.ch/members_experts/refdocs. The main document types developed by IEQ

able
are

lets,
bund

ries.
Lses

| the
the

IMPORTANT - The "colour inside” logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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http://www.iec.ch/standardsdev/publications
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INTRODUCTION

IEC 61851 (all parts) specifies requirements for electric vehicle (EV) conductive charging
systems.

IEC 62196 (all parts) specifies the requirements for plugs, socket-outlets, vehicle connectors,
vehicle inlets and cable assemblies as described in the IEC 61851 series.

Some charging can be achieved by direct connection from an electric vehicle to standard
socket-outlets connected to a supply network (mains or electrical grid).

SomL modes of charging require a dedicated supply and charging equipment incorporating
contfol and communication circuits.

IEC 2196 (all parts) covers the mechanical, electrical and performance requiréménts for p
socket-outlets, vehicle connectors and vehicle inlets for the connection between the EV sy
equipment and the electric vehicle.

The JEC 62196 series consists of the following parts:

1

art 1: General requirements, comprising clauses of a general character.

art 2: Dimensional compatibility and interchangeability."requirements for AC pin
ontact-tube accessories.

in and contact-tube vehicle couplers.

art 3-1: Vehicle connector, vehicle inlet and)cable assembly intended to be used w
hermal management system for DC charging.

art 4" Dimensional compatibility and “interchangeability requirements for DC pin
ontact-tube accessories for Class Ii>or Class Ill applications.

art 6: Dimensional compatibility“and interchangeability requirements for DC pin
ontact-tube couplers for applications using a system of protective electrical separatio

F

F

c

Rart 3: Dimensional compatibility and interchangé€ability requirements for DC and A¢/DC
P

F

t

ugs,
pply

and

ith a

and

and
n.

Pending publication.
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PLUGS, SOCKET-OUTLETS, VEHICLE CONNECTORS AND VEHICLE
INLETS — CONDUCTIVE CHARGING OF ELECTRIC VEHICLES -

Part 1: General requirements

1 Scope

This|part of IEC 62196 is applicable to EV plugs, EV socket-outlets, vehicle connectors;vehicle
inlets, herein referred to as "accessories", and to cable assemblies for electric vehiglées |[(EV)
intenided for use in conductive charging systems which incorporate control means, with a fated
operpting voltage not exceeding:

— @90 V AC 50 Hz to 60 Hz, at a rated current not exceeding 250 A;
— 1500 V DC at a rated current not exceeding 800 A.

Thege accessories and cable assemblies are intended to be installed by instructed pergons
(IEV][195-04-02) or skilled persons (IEV 195-04-01) only.

Thede accessories and cable assemblies are intended to be used for circuits specifigd in
IEC B1851 (all parts), which operate at different voltages and frequencies, and which| can
include extra-low voltage and communication signals.

Thege accessories and cable assemblies are intended to be used at an ambient temperature
betwjeen -30 °C and +40 °C.

NOTH 1 In some countries, other requirements can apply.
NOTH 2 In the following country, -35 °C applies: SE.

NOTH 3 The manufacturer can enlarge the-temperature range on the condition that the specified range infornpation
is proyided.

Thede accessories are intehded to be connected only to cables with copper or copper-plloy
conductors.

The |accessories covered by this document are intended for use in electric vehicle sypply
equipment in accordance with IEC 61851 (all parts).

This|[document does not apply to standard plug and socket-outlets used for mode 1 and mqde 2
according te IEC 61851-1:2017, 6.2.

NOTE—+4 Lol o £oll H e a4 4 all T IR TN W« Va)
S e 1onmowmg cotumireST 1ot 1 1S ot anoweat.— o1\, UJ, Cr, OoO.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of temperature

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic
(12 h + 12 h cycle)
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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 60228:2004, Conductors of insulated cables

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

IEC

IEC
auth
of fu

IEC
purp

IEC
IEC
IEC

IEC
Part

IEC
coat

IEC
Glow

IEC

IEC
switd

IEC
switd

IEC

50269-1, Low-voltage fuses — Part 1: General requirements

50269-2, Low-voltage fuses — Part 2: Supplementary requirements for fuses, for us
brized persons (fuses mainly for industrial application) — Examples of standardized sys
ses A to K

60309-4:2021, Plugs, fixed or portable socket-outlets and appliance inlets for indu
pses — Part 4: Switched socket-outlets with or without interlock

50529:1989, Degrees of protection provided by enclosures\(IP code)
50529:1989/AMD1:1999
50529:1989/AMD2:2013

60664-1:2020, Insulation coordination for equigment within low-voltage supply syste
1: Principles, requirements and tests

50664-3, Insulation coordination for equipment within low-voltage systems — Part 3: U
ng, potting or moulding for protection.against pollution

50695-2-11, Fire hazard testings— Part 2-11: Glowing/hot-wire based test metho
-wire flammability test method\for end-products (GWEPT)

50695-10-2, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test meth

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

50947-5-1))Low-voltage switchgear and controlgear — Part 5-1: Control circuit device§
hing elements — Electromechanical control circuit devices

51032:1997, Protection of persons and equipment by enclosures — Probes for verificg

e by
fems

Strial

ns —

se of

tors,

and

tion

IEC 61058-1:2016, Switches for appliances — Part 1: General requirements

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

IEC 61851-23:—2, Electric vehicle conductive charging system — Part 23: DC electric vehicle
supply equipment

2 second edition under preparation. Stage at the time of publication: IEC PRVC 61851-23:2022.
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IEC 62196-2:2022, Plugs, socket-outlets, vehicle connectors and vehicle inlets — Conductive
charging of electric vehicles — Part 2: Dimensional compatibility requirements for AC pin and
contact-tube accessories

IEC 62196-3:2022, Plugs, socket-outlets, vehicle connectors and vehicle inlets — Conductive
charging of electric vehicles — Part 3: Dimensional compatibility requirements for DC and
AC/DC pin and contact-tube vehicle couplers

ISO 1456, Metallic and other inorganic coatings — Electrodeposited coatings of nickel, nickel

plus

chromium, copper plus nickel and of copper plus nickel plus chromium

ISO
Supp

ISO

ISO
coat

3

For the purposes of this document, the following terms and*definitions apply.

ISO
addr]

NOTE
other

NOTH

Terms and definitions

P081, Metallic and other inorganic coatings — Electroplated coatings of zinc
lementary treatments on iron or steel

P093, Electroplated coatings of tin — Specification and test methods

1521:2008, Metallic and other inorganic coatings — Electrodeposited silver and silver
ngs for engineering purposes — Specification and test methods

and IEC maintain terminological databases forfuse in standardization at the follo
Bsses:

EC Electropedia: available at http://www.eleetropedia.org/
50 Online browsing platform: available‘at http://www.iso.org/obp

1 Where the terms "voltage" and "curren't are used, they imply root mean square (RMS) values, U
vise specified.

2 The application of accessories.is shown in Figure 1.

with

alloy

wing

nless
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1EC
Key

1 In-cable control and protective device (IC-CPD)

A Standard socket-outlet or EV socket-outlet

B Standard plug or EV plug

C Vehicle connector

D Vehicle inlet

Figure 1 — Diagram showing the use of the accessories

3.1
auxiliary power
elecfrical energy provision from an external source used for purposes other than charging of
the glectric vehicle propulsion battery

Note || to entry: _n“Erench, the resulting assembly when a plug is inserted into a socket-outlet is called "prise de
courapt".

3.2
cablep assembly
assemb afala i na o --:_'!:- a) ith ng allla ‘alal allifa AQYOor a

vehicle connector, that is used to establish the connection between the EV and the supply
network or an EV charging station

Note 1 to entry: A cable assembly can be detachable or be a part of the EV or of the EV charging station.

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.

[SOURCE: IEC 61851-1:2017, 3.5.2, modified — "plug" has been replaced with "standard plug
or EV plug".]

3.3

cap

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


https://iecnorm.com/api/?name=749a888639d9799970da3db48dc0f12b

IEC 62196-1:2022 © |EC 2022 -13 -

3.4
clamping unit
part of a terminal necessary for the clamping and the electrical connection of the conductor

3.5

compatibility

compatible

ability of accessories to join together and be functional

Note 1 to entry: Non-compatible accessories can physically join together, but not be functional.

3.6

conditional short-circuit current
prospective current that an accessory, protected by a specified short-circuit protective 'deyice,
can yithstand satisfactorily for the total operating time of that device under specified Condifions
of ude and behaviour

[SOURCE: IEC 60050-441:1984, 441-17-20, modified — The concept of current-limiting device
has peen broadened into a short-circuit protective device, the function,6f which is not only to
limitfthe current.]

3.7
conductive part
part that can carry electric current

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

3.8
conLection
single conductive path

3.9
cord extension set
assembly consisting of a flexibleLcable or cord fitted with an EV plug that is intended to mate
with [a vehicle connector as covered by the IEC 62196 series

3.10
conﬂrol circuit device
elecfrical device intended for the controlling, signalling, interlocking, etc. of switchgear| and
controlgear

Note [l to entry’\_See IEC 60947-1:2020, 3.4.16.

[SOYURCE-IEC 60309-4:2021, 3.406]

3.1

cover

means providing the degree of protection of an accessory when it is not engaged with a
standard or EV socket-outlet or vehicle connector

Note 1 to entry: A cover can be used as the retaining means or as part of the retaining means.

Note 2 to entry: Caps, lids, shutters and similar devices can perform the function of a cover.

3.12
double insulation
insulation comprising both basic insulation and supplementary insulation

[SOURCE IEC 60050-195:2021, 195-06-08]
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electric vehicle

EV

(electric road vehicle)
any vehicle propelled by an electric motor drawing current from an RESS intended primarily for
use on public roads

[SOURCE: IEC 61851-1:2017, 3.4.1, modified — The note has been omitted.]

3.14
EV |

lug

accel
outlg

Note
instal

3.15

ssary connected to the end of the cable assembly and intended to mate with the EV.so
t at the output of equipment

to entry: An EV plug is not intended to connect directly to standard socket-outlets provided,in the by
ation.

EV socket-outlet

acce
EV p

Note
instal

3.16

lug in order to connect a cable assembly

to entry: An EV socket-outlet is not intended to be installed as’ a standard socket-outlet in by
ations and is not intended to connect to standard plugs.

EV dupply equipment

equi
ener

[SOL

3.17

bment or a combination of equipment, providing dedicated functions to supply elq
gy from a fixed electrical installation or supplyynetwork to an EV for the purpose of cha

JRCE: IEC 61851-1:2017, 3.1.1, modified — The examples have been omitted.]

extra-low voltage

ELV
voltd

3.18
field
acce
auth

3.19

ge not exceeding the relevant voltage limit as specified in IEC 61140

-serviceable accessory
ssory constructed so that it can only be rewired, repaired or replaced by the manufacty
brized persannel or a skilled person in accordance with national regulations

hazgdrdous-live-part

live

patt’ which, under certain conditions, can give a harmful electric shock

cket-

ilding

ssory located at the output of infrastructure equipment and intended to be mated with an

ilding

ctric
ging

rer’'s

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

3.20
IC-C

PD

Mode 2 cable assembly that complies with IEC 62752

[SOURCE: IEC 61851-1:2017, 3.5.6]

3.21
insu

lated end cap

part made of insulating material, located at the tip of a contact, ensuring a protection against

acce

ss to hazardous-live-parts
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3.22

insulation

all the 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

[SOURCE: IEC 60050-151:2001, 151-15-41 and 151-15-42, modified — both definitions are
combined together into one definition and joined by "or a".]

3.23

interlock
devic
becdming live before it is in proper engagement with an EV plug/vehicle inlet, and which
prevents the EV plug/vehicle inlet from being withdrawn while its power contacts are\liye or
makes the power contacts dead before separation

3.24
isoITion monitor

elecfrical circuit to monitor the vehicle to EV supply equipment earth jsolation function

3.25
latching device
part jof the interlock mechanism provided to hold an EV plug in“the EV socket-outlet or to|hold
a vehicle connector in the vehicle inlet and to prevent its intentional or unintentional withdrawal

EXAMPLE See Standard Sheets 2-11 and 2-1lld in IEC 62196-272022 and 3-lllc in IEC 62196-3:2022.

3.26
lid
means to ensure the degree of protection on.an accessory

Note [ to entry: A lid is generally hinged.

3.27
live part
conductive part intended to-be energized under normal operating conditions, including the
neutfral conductor and mid-peint conductor, but excluding the PEN conductor, PEM condtictor
and PEL conductor

[SOURCE: IEC 60060-195:2021, 195-02-19]

3.28
lockjng mechanism
meaps intended to reduce the likelihood of tampering with, or an unauthorized removal of|, the
accelssories

EXAMPLE A provision for padlocking.

3.29

lug terminal

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

SEE: Figure 2.
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Figure 2 — Lug terminals

mantle terminal

term

mea

Note

hs of a nut

by a dentral peg if the nut is a cap nut, or by equally effective means for transmitting the pressure from the nut
conddctor within the slot.

SEE} Figure 3.
éul
7 1
L
!
g‘\ __—L_—
| IEC
Figure 3 — Mantle terminals
3.31
mechanical switching device
switg¢hing devicesdesigned to close and open one or more electric circuits by means of sepa
contgcts

[SOURCE)IEC 60050-441:1984, 441-14-02, modified — The note has been removed.]

3.32

nal in which the conductor is clamped against the base of a slot in, a threaded stuld by

to entry: The conductor is clamped against the base of the slot by a suitably shaped washer under the nut,

to the

able

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

EXAMPLE An EV plug which is integrally moulded to the cable is an example of non-rewirable accessory.

[SOURCE: IEC 60050-581:2008, 581-26-33, modified — "connector" has been replaced with
"accessory" and "wiring" has been added to the definition; an example has also been added.]
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3.33
pilla

r 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

SEE

. Figure 4.

Note 1 to entry: The clamping pressure can 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.

[SOURCE: IEC 60050-442:1998, 442-06-22, modified — In the definition "screw-type terminal”

has

heen rpplarpd with "terminal" and "or screws" has been added: in Note 1 "parf" has

peen

reple

3.34
pilof
auxil

Note

[SOL

3.35

ced with "clamping member" and Figure 4 has been added.]

0

i
e

///
\\\
A\

Z

Figure 4 — Pillar terminals

IEC

contact
iary electric contact for use in a control, signalling, monitoring or interlock function

to entry: Pilot contact is not considered\to be a pole.

JRCE: IEC 60309-1:2021, 3.25]

protective conductor

cond

EXAM
prote

[SOL
the 1

uctor provided forjpurposes of safety, for example protection against electric shock

tion against,eléctric shock.

JRCE:EC 60050-826:2004, 826-13-22, modified — The examples have been added
ote‘has been removed.]

PLE Protective, bonding conductor, protective earthing conductor, earthing conductor when usgd for

and

3.36

protective earthing
protective grounding (US)
earthing for purposes of electrical safety

[SOURCE: IEC 60050-195:2021, 195-01-11]

3.37

protective earthing conductor

PE conductor

protective grounding conductor (US)

protective conductor provided for protective earthing

[SOURCE: IEC 60050-195:2021, 195-02-11]
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rated current
current assigned to the accessory by the manufacturer for a specified operating condition of an

acce

3.39

ssory

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

3.40

reinE.u;ed insulation
insulation that provides a degree of protection against electric shock equivalent to_dg
insulation

Note
or suf

[SOL

3.41

to entry: Reinforced insulation can comprise several layers that cannot be tested singly as basic insu
plementary insulation.

JRCE IEC 60050-195:2021, 195-06-09]

devi
posi

EXAM

3.42
rewi
accel

reta}ning means

ion when it is in proper engagement, and prevents its unigtentional withdrawal

PLE See standard sheets in IEC 62196-2:2022 and in IEC 62196-3:2022.

rable accessory
ssory so constructed that the supply flexiblé'cable, cord or wiring can be replaced

uble

lation

e (e.g. mechanical or electromechanical) which holds an, EV. plug or vehicle connectfor in

[SOURCE: IEC 60050-442:1998, 442-01-17, modified — "wiring" has been added tq the
defirfition.]
3.43
saddle terminal
termjnal in which the condugtoris clamped under a saddle by means of two or more screys or
nuts
SEE} Figure 5.
mm am £
/// \\\ /// \\\
\\ // \\ //
) % %)\
— S~
IEC

Figure 5 — Saddle terminals
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3.44

safety extra-low voltage system

SELV system

electric system in which the voltage cannot exceed the value of extra-low voltage:

— under normal conditions and

— under single fault conditions, including earth faults in other electric circuits

[SOURCE: IEC 60050-826:2004, 826-12-31, modified — The term "safety extra-low voltage
system" has been added an the note omitted.]

3.45Lv
screw terminal
termjnal in which the conductor is clamped under the head of the screw

SEE| Figure 6

Note |l to entry: The clamping pressure can be applied directly by the head of the screw or through an interm¢diate
part, $uch as a washer, clamping plate or anti-spread device.

[SOURCE: IEC 60050-442:1998, 442-06-08, modified — The second ,half of the definitionl has
beer] included in Note 1 and Figure 6 has been added.]

.....

Figure 6 —'Screw-type terminals

3.46
shutter
movable part incorporated into‘an accessory arranged to automatically shield at least thg live
contacts when the accessory js withdrawn from the complementary accessory

3.47
standard plug and'socket-outlet
plugland socket-outlet which meets the requirements of any IEC and/or any national stanldard
that provides interchangeability by standard sheets, excluding the specific EV accessorigs as
defined in the IEC 62196 series

Note || t6,entry: IEC 60309-1, IEC 60309-2, IEC 60884-1 and IEC TR 60083 define standard plugs and s¢cket-
outletp.

[SOURCE: IEC 61851-1:2017, 3.5.11]

3.48
stud terminal
terminal in which the conductor is clamped under a nut

SEE: Figure 7.

Note 1 to entry: The clamping pressure can be applied directly by a suitably shaped nut or through an intermediate
part, such as a washer, clamping plate or anti-spread device.
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Figure 7 — Stud terminals

te designed to make or break the current in one or more electric circuits

IRCE: IEC 60050-441:1984, 441-14-01]

ternJinaI
conductive part provided for the connection of a conductor to an accessany

3.51

termination

part
[SOU

3.52
ther
temq
durin
socC

3.53
ther
mea

[SOL
with

3.54
usern
party
actin

pf an accessory to which a conductor is permanently attached

JRCE: IEC 60050-442:1998, 442-06-06]

mal cut-out

erature sensitive device which limits the’temperature of an accessory, or of parts
g operation by automatically opening ‘the circuit or by reducing the current, and whi
bnstructed that its settings cannot betaltered by the user

mal sensing device
ns for providing temperature data of accessories, cable assemblies or parts thereof

JRCE: IEC TS 62196-3<1:2020, 3.101, modified — "method for obtaining" has been repl
'means for providing".]

who will/specify, purchase, use and/or operate the EV supply equipment, or som
g on“their behalf

pf it,
Ch is

hced

eone

[SOURCEEC61439-12020, 31, modifled—"assembty" trasbeenm teptacedby “EVsupply

equipment".]

3.55

user-serviceable accessory
accessory so constructed that it can be rewired, or parts can be replaced, using commonly

avail

able tools and without having to replace individual parts of the accessory

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

3.56

vehicle connector
electric vehicle connector

part

integral with, or intended to be attached to, one flexible cable
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3.57

vehicle inlet

electric vehicle inlet

part incorporated in, or fixed to, the electric vehicle

Note 1 to entry: The resulting assembly when a vehicle connector is inserted into a vehicle inlet is called a "vehicle
coupler"”.

4 General

4.1 _General requirements

The fpccessories covered by this document shall only be used with EV supply equipmen{ that
complies with the requirements of IEC 61851-1:2017 and/or IEC 61851-23:—3.

Accgssories shall be so designed and constructed that in normal use theif pérformange is
reliaple and minimises the risk of danger to the user or surroundings.

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

Accqgssories shall be designed and constructed such that it is not possible for them to be psed
as alcord extension set. The EV plug and the vehicle connector,shall not be compatible.

Comppliance is checked by a manual test.

4.2 | Components
4.2.1 Ratings

A component shall be used in accordance with its rating established for the intended condifions
of ude.

Comppliance is checked by inspection.

4.2.2 Mechanical assembly

Loogening of parts in<an accessory as a result of vibration due to storage, handling| and
operption shall not result in a risk of fire, electric shock, injury to persons.

Comppliance is ehecked by inspection.

4.2.3 Current-carrying parts of incorporated components

Any cemponent uninsulated live part shall be so secured to the base or mounting surfacg, or
otherwise insulated that the part does not turn or shiff in position resulting in a reduction of
creepage distances, clearances and distances below the minimum required values in
Clause 28.

Compliance is checked by inspection.

4.2.4 Electrical connections

4.2.41 The requirements described in 4.2.4.2 to 4.2.4.4 apply to connections of internal
wiring that are factory installed in the accessory.

3 second edition under preparation. Stage at the time of publication: IEC PRVC 61851-23:2022.
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Compliance is checked by inspection.

4.2.4.2 A splice or connection shall be mechanically secure and shall make electrical
contact.

Compliance is checked by inspection.

4.2.4.3 A soldered connection is determined to be mechanically secure when the lead is:

wrapped one full turn around a terminal; or

ent at a right angle after being passed through an eyelef or opening, except on printed
iring boards where components are inserted or secured (as in a surface-mioynted
mponent) and wave- or lap-soldered; or

tyisted with other conductors, or
— dan equivalent means shall be used.

Compliance is checked by inspection.

4.2.4.4 A splice shall be provided with insulation equivalent to that of the wires invqlved
unle$s permanent clearance and creepage distances are maintained between the splicel and
othel metal parts. Insulation over the splice is not prohibited from having:

|
Q

splicing device such as a pressure wire connector, having suitable voltage|and
emperature ratings,

—

msulating tubing or sleeving used to cover a splice:

Comppliance is checked by inspection.

4.3 General notes on tests

Testg according to this document are type tests. If a part of an accessory has previously papsed
testq for a given degree of severitycthe relevant type tests shall not be repeated if the severity
is ngt greater.

Unless otherwise specifiedythe samples shall be tested as delivered and under ngrmal
conditions of use, at antambient temperature of (20 £ 5) °C; the tests shall be made at fated
freqyency.

Unless otherwise specified, the tests shall be carried out in the order of the clauses of| this
docuyment.

Thre samples shall be subjected to all the tests except, if necessary, for the test of 22.3, three
new [additional samples shall be tested. For the test of Clause 31, one new additional sample
shall-betested: If, huvvcvcl, thetestsof Ctause 22, €tause23and-Ctause 24 havetobe—carried
out with both DC and AC, the tests with AC in Clause 22, Clause 23 and Clause 24 shall be
made on three additional samples.

For each of the tests of Clause 34, Clause 35, Clause 36, and Clause 37 a set of three new
samples shall be used. Accessories are deemed to comply with this document if no sample fails
in the complete series of appropriate tests. If one sample fails in a test, that test and those
preceding it, which may have influenced the test result, shall be repeated on another set of
three samples, all of which shall then pass the repeated tests.
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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 Clause 23 and Clause 24, in which case the tests shall be
repeated from that of Clause 22 onwards. The applicant may submit, together with the first set
of samples, an additional set which may be wanted should one sample fail. The testing station,
without further request, will then test the additional samples and will only reject 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.

NOTE In the following country, the above paragraph does not apply: CA.

When the tests are carried out with conductors, they shall be copper or copper alloy and comply

A h [T el e S aYaVaVate 2N | PAY [N a¥aVaVaYeWWaYaValW | ool el ) =l 1 L . f
Wlt TV OULZZT7T (dil Pdils ), TEUL OUZLZZ£0.2UU5, UIdUST o (WITICTT PIUVIUTS ada UldooiTivall n o

conductors: solid (class 1), stranded (class 2), flexible (classes 5 and 6)), and IEC 602454.

5 Ratings

5.1 Preferred rated operating voltage ranges
The preferred rated operating voltage ranges are:

OV to 30 V (signal or control purposes only)
100 VAC to 130V AC

POOV AC to 250V AC

B8OV AC to 480V AC

500 VAC to 690V AC

180 V DC

500 V DC

(50 V DC

1900V DC

5.2 Preferred rated currents
5.2.1 General
The preferred rated, currents are:

b A
1B A
1bAcCto 20A
3pA/to 32A
60A to 63A

70 A

80 A DC only
125 A
200 A DC only
250 A
400 A DC only
500 A DC only
600 A DC only

630 A DC only
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800 A DC only

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

NOTE 2 Throughout this document, reference to a 16 A to 20 A or 30 A to 32 A or 60 A to 63 A rating is made in
accordance with national requirements.

5.2.2 Rated current for signal or control purposes

Rated current for signal or control purposes is 2 A.

5.2.3 Accessories not suitable for making and breaking an electrical circuit unde
load

An gccessory rated 250 A AC or above shall be classified as not suitablecfor making| and
breaking an electrical circuit under load.

An accessory rated above 30 V DC shall be classified as not suitable for-making and bregking
an electrical circuit under load.

NOTH In the following country, "not suitable for making and breaking an eléctric circuit under load" is considered
"discqnnect use only": CA.

5.2.4 Accessories suitable for, or not suitable fory making and breaking an electrical
circuit under load

An glccessory, with a pilot circuit contact, may besclassified as suitable for, or not suitablg for,
making and breaking an electrical circuit under f0ad. See 7.4.

6 Connection between the power.supply and the electric vehicle

6.1 Interfaces

This|Clause 6 provides a description of the physical conductive electrical interface requirenents
between the vehicle and the'power supply, which allows different types at the vehicle interface:

g basic interface for.mode 1, 2 and 3 charging only,
— DC interface,
3

combined interface.
6.2 Basiclinterface

The description and requirements for basic interface are given in IEC 62196-2.

6.3 DC interface

The description and requirements for DC configuration are given in IEC 62196-3.

6.4 Combined interface

The description and requirements for combined interface are given in IEC 62196-3.
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7

7.1

Classification of accessories

According to purpose
EV plugs;
EV socket-outlets;
vehicle connectors;
vehicle inlets;

cable assemblies.

According to the method of connecting the conductors
rewirable accessories;

non-rewirable accessories.

According to serviceability
field-serviceable accessories;
User-serviceable accessories;

non-serviceable accessories.

According to electrical operation
dccessories suitable for making and breaking an electrical circuit under load;

accessories not suitable for making and breaking af<lectrical circuit under load.

According to interface

Interface is specified in Clause 6:

7.8

8

8.1

blasic;
0cC;
combined.

According to locking facilities
non-lockable accessories;

dckable accessories.

According to_interlock facilities
dccessoriesywithout an interlock;

accessories with an interlock

with latching device (mechanical interlock);

without latching device (electrical interlock)

According to the presence of shutter(s)
accessories without shutter(s);
accessories with shutter(s).

Marking

Accessories shall be marked with:

rated current(s) in amperes;
rated maximum operating voltage(s) in volts;
the relevant symbol for degree of protection;


https://iecnorm.com/api/?name=749a888639d9799970da3db48dc0f12b

- 26 — IEC 62196-1:2022 © |EC 2022

either the name or trademark 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 ampere
...................................... volt
HZ | hertz
@ ...................................... protective earth IEC 60417-5019 (2006-08)
A~ alternating current IEC 60417-5032 (2002-10)
B direct current IEC 60417-503% (2002-10)

Comppliance is checked by inspection.

8.3
the

For EV plugs and vehicle connectors, the marking for either the name or tradema
manufacturer or the responsible vendor and the/type reference, catalogue numb

designation shall also be on the outside of the accessomy, visible to the user.

8.4

For all accessories, the marking for the maximum rated operating voltage range and 1

currgnt shall be in a place which is visible befere installation of the accessory. For EV so
outldts and vehicle inlets, the marking for either the name or trademark of the manufactur

the

nesponsible vendor and the type reference, catalogue number or designation shall be]

place which is visible before installation @f the accessory. It need not be visible after installa

Comppliance is checked by inspection.

8.5

These symbols shall be placed close to the relevan

For rewirable accessaries, the contacts shall be indicated by the following symbols

f
protective earth;
f

pr two-pole,Sthe symbols L1, L2 or N for neutral, if any, and the symbol D for prote
darth;

GP forwcontrol pilot;
AP<{or proximity contact;

k of
r or

ated
cket-
er or
in a
tion.

br three-pole, the~symbols L1, L2, L3 and N for neutral, if any, and the symbol @ for

ctive

CSTor connection swiich;

L1, L2, L3 (or 1, 2, 3), for high power AC;

DC +, DC - for DC, if any;

COM1, COM2 for communication contact, if any;
CDE for clean data earth, if any;

CC for connection confirm.

screws, removable washers, or other removable parts.

Compliance is checked by inspection.

t terminals; they shall not be placed on
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8.6

For rewirable accessories, wiring instructions shall be provided.

Compliance is checked by inspection.

8.7

Markings shall be easily legible.

Compliance is checked by inspection, using normal or corrected vision, without additional
magnification.

Marking shall be durable and indelible.

Com)
20.3

Lase
are (

The
and
Serv

NOTH
of cheg

Whe
data
tech

The

bliance is checked by the following test to be performed after the humidity treatme

r marking directly on the product and marking made by moulding, pressing or engreé
onsidered to be durable and indelible and they are not subjected to this test.

fest is made by rubbing the marking for 15 s with a piece of cotton-cloth soaked with |
bgain for 15 s with a piece of cotton cloth soaked with n-hexané)95 % (Chemical Abst
ice Registry Number, CAS RN, 110-54-3).

n-hexane 95 % (Chemical Abstracts Service Registry Number, CAS'"RN, 110-54-3) is available from a
mical suppliers as a high-pressure liquid chromatography (HPLC) solvent.

h using the liquid specified for the test, precautions)as stated in the relative material s

nicians.

marking surface to be tested shall be dried after the test with water.

Rubbing shall commence immediately after soaking the piece of cotton, applying a compres

force
back
can

The
com

The
mate
exan

The

of (5 £ 1) N at a rate of about one cycle per second (a cycle comprising forward
ward movement along the length of the marking). For markings longer than 20 mm, ruf
be limited to a part of the marking, over a path at least 20 mm long.

compression force «s applied by means of a test piston which is wrapped with ¢
brising cotton wopl.covered by a piece of cotton medical gauze.

rial which /is' inert against the test liquids and has a Shore-A hardness of 47 £ 5
ple synthetic rubber).

fofetances to dimensions A, B and C as shown in Figure 8 apply.

nt of

ving

ater
racts

ariety

hfety

sheet provided by the chemical supplier shall be taken to safeguard the laboratory

sion
and
bing

btton

est piston shall have the dimensions specified in Figure 8 and shall be made of an elpstic

(for

When it is not possible to carry out the test on the specimens due to the shape/size of the
product, a suitable piece having the same characteristics as the product can be submitted to
the test.
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. ‘8\43

Dimension and tolerances
mm
B o
20" 20+0,5 2%

8.8

Figure 8 — Test piston

Cable assemblies comprised of the cable and one accessory.shall be provided

information to identify the wire terminations, terminals, etc., to provide“wiring and install
instructions.

The

marKed to identify the conductors.

Comppliance is checked by inspection.

9

Acce
avail

Acce

Dimensions

It shiall not be possible to make single-pole connections between EV plugs and EV so
outldts or vehicle connectors, or between vehicle inlets and vehicle connectors.

Comppliance is checked by inspection and manual test.

It shill not be\possible to engage EV plugs or vehicle connectors with EV socket-outle
vehigle inlets—having different ratings or having different contact combinations unless
operptionis ensured, or other means are provided to ensure safe operation.

ssories shall be compatible only with other standardized accessories of the same typg.

with
ation

Linwired end of a cable assembly intended for connectionto-a rewirable accessory shgll be

ssories shall comply with the approptiate standard sheets, if any. If no standard shdet is
able, the accessories shall complyWith the specifications provided by the manufacturer.

[©]

Cket-

Is or
safe

In additiom, Tmproper conmections between differentetectric veticte accessories shattm
possible between:

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

t be

the protective earth and/or pilot contact of an EV plug and a live EV socket-outlet contact,

or a live EV plug contact and the protective earth and/or pilot contact of an EV socket-o

utlet;

the phase contacts of an EV plug and the neutral contact, if any, of an EV socket-outlet;

a neutral contact of an EV plug and a phase contact of an EV socket-outlet.

Compliance is checked by inspection and the following manual test:

Insertion of the appropriate accessory is tested for 1 min with a force of 150 N for accessories
with a rated current not exceeding 16 A, or 250 N for other accessories.
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Where the use of elastomeric or thermoplastic material is likely to influence the result of the
test, it is carried out at an ambient temperature of (50 £ 2) °C, both the accessories being
conditioned at this temperature.

10 Protection against electric shock

10.1

General

Accessories shall be so designed that live parts of EV socket-outlets and vehicle connectors,
when they are wired as in normal use, and live parts of EV plugs and vehicle inlets, when they

are i

NOTH
socke
handi

NOTH
vehic
to uni

NOTE
vehic

NOTH
of EV|

NOTH

rpartiatorcompteteengagement withthe complementary accessories, are Mot atTeSS

1 In the following countries, IPXXD shutters are compulsory on live (phase and neutral) contact holes
t-outlets when these EV socket-outlets are accessible to uninstructed persons (ordinary, pefsons
Capped persons BA2 or children BA3): FR, PT, DK, IT.

2 In the following countries, IPXXD shutters are compulsory on live (phase and neutral) contact ho|
e connectors when these vehicle connectors are permanently wired to the fixed installation and are acce
hstructed persons (ordinary persons BA1, handicapped persons BA2 or children BA3): FR, PT.

e connectors without shutters may be accepted: PT.

4 In the following country, for installations in dwellings and for 16 A applications, wiring rules require th
socket-outlets with shutters: ES.

5 In the following countries, for installations in dwellings, wiring’rules require the use of EV socket-d

with dhutters: FR, SG, IT.

In ag
and

NOTH
signa

This

dition, it shall not be possible to make contact.between a live part of a plug or vehicle
h live part of a socket-outlet or vehicle connegtor while any live part is accessible.

6 Neutral contacts of socket-outlets and vehicle connectors are deemed to be live parts. Pilot con
, data earth, protective earth contacts are not-considered live parts.

Subclause 10.1 does not apply to contacts and conductors used for signal,

communications, and control circuits’

The
with
part.

NOTH

Com)
norm

standard test finger, proabe'B according to IEC 61032, is applied in every possible pos
An electrical indicator at'a voltage not less than 40 V, used to show contact with the rele

7 In the following-Country, the standard test finger probe defined in UL 2251 is also used: US.

bliance is\Checked by inspection and, if necessary, by a test on the sample wired
al use:

ible.

of EV
BA1,

es of
5sible

3 In the following country, in locations where access is restricted to skilled\persons, EV socket-outlefs and

e use

utlets

inlet

tacts,

jata,

tion,
vant

hS in

10.2

Accessories with shutters

For accessories provided with shutters, the shutters shall be constructed such that live parts
are not accessible without a plug-in engagement, with the gauges shown in Figure 9 and in
Figure 10.

The gauges shall be applied to the entry holes corresponding to the live contacts and to any
other opening of the engagement surface. The gauges shall not touch any live part.

NOTE Neutral contacts of EV socket-outlets and vehicle connectors are deemed to be live parts. Pilot contacts,
signal, data earth, and protective earth contacts are not considered live parts.

To ensure this degree of protection, accessories shall be so constructed that live contacts are
automatically screened when complementary accessories are withdrawn.
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The means for achieving this shall be such that they cannot easily be operated by anything
other than complementary accessories and shall not depend upon parts which are liable to be

lost.

An electrical indicator with a voltage between 40 V and 50 V included is used to show contact

with

the relevant part.

Compliance is checked by inspection and for EV socket-outlets with an EV plug completely
withdrawn by applying the gauges shown in Figure 9 and in Figure 10 as follows.

The

acts

and

The
dired

Duri
that
force

A st

NH £ i fa T Liocl t £+l £ ol PNH £ FN L
jauyc davLuU7r u”ly o7 IHUIU v o dUPIcu tu lrne Ulll.ly LEAY4AYES] UUIIUO,JUIIUI’Iy o uare mnmve vurit

fo any other opening of the engagement surface with a force of 20 N.

gauge is applied to the shutters in the most unfavourable position, successively in i
tions, to the same place for approximately 5 s in each of the three directiohs.

g each application the gauge shall not be rotated, and it shall be applied in such a
the 20 N force is maintained. When moving the gauge from one diféction to the nex
is applied but the gauge shall not be withdrawn.

el gauge, according to Figure 10, is then applied with a force of 1 N and in three direct

for approximately 5 s in each direction, with independent movements, withdrawing the g

aften

For
the
bein

This

each movement.

-V socket-outlets and vehicle inlets with enclostires or bodies of thermoplastic mat
est is made at an ambient temperature of (35 £.2) °C, both the accessory and the g
h at this temperature.

test shall be repeated after the tests of.€lause 23.

hree

way
t, no

fons,
huge

prial,
huge
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Dimensions in millimetres

Key
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Y \ ‘
| r=0,220,05

gid steel wire

surface B-B' when-this force is applied.

IEC

Figure 9 — Gauge "A" for checking shutters

librate the gauge, @ push force of 20 N is applied on the steel rigid wire in the direction of its axif: the
Cteristics of the gatige-internal spring shall be such that the surface A-A' is brought practically to the samdg level
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Dimensions in millimetres
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IEC

Key
A Rigid steel wire

To cdlibrate the gauge, a push force of 1 N is applied on the steel rigid wire in the direction of its axi$: the
charagteristics of the gauge internal spring shall be such that the surface A-A'is brought practically to the samqg level
as theg surface B-B' when this force is applied.

Figure 10 — Gauge "B" for checking shutters

10.3| Contact sequencing and order of contact insertion and withdrawal

The contact sequence during the connection process shall be:

1) protective earth contact,
2) neutral contact N,

3) line contact L, (and L, and L, if any),

4) control pilot contact.

The proximity contact or the connection switch contact, if any, shall make after the protective
earth contact and before or simultaneously with the control pilot contact.

During disconnection, the order shall be reversed.
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The neutral contact N shall make before or simultaneously with line contacts L4, L, and L5 and
break after or simultaneously with line contacts L4, L, and L.

Accessories shall be so designed that:

a) when inserting the EV plug or the vehicle connector,

1

2

) the protective earth connection is made before the phase connections and neutral, if

any, are made;

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

made;

b) W

Com)

10.4

) the proximity contact or connection switch contact, if any, is made after the prete
earth contact and before or simultaneously as the control pilot is made.

hen withdrawing the EV plug or the vehicle connector,
connection is broken;
are broken;

) the proximity contact or connection switch contact, if any, is(broken before the prote
earth contact and after or simultaneously as the control pilot is opened.

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

Misassembly

It shpll not be possible to inadvertently assemblé either the part carrying EV plug or ve

inlet

or the part carrying the EV socket-outlet or vehicle connector contacts into the enclosure

EV p

Com

11 3

The
com
cond
cond

NOTEH
us, @

lug or the enclosure of a vehicle inlet,

pliance is checked by inspection-and manual test, if required.

Bize and colour of protective earthing and neutral conductors

conductor connected. to the protective earthing terminal shall be identified by the ¢
pbination green-and-yellow. The nominal cross-sectional area of the protective ear
uctor and of the neutral conductor, if any, shall be at least equal to that of the p
uctors, or as'specified in Table 2.

A, KR; BR.

ctive

) the phase connections and neutral, if any, are broken before the (protective ¢arth

) the control pilot connection, if any, is broken before the phase connections and nejutral

ctive

hicle

contacts into the enclosure of an EV socket=outlet or the enclosure of a vehicle conn€ctor,

bf an

blour
hing
hase

In thenfellowing countries, the colour green may be used to identify the protective earthing conductgr: JP,
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cu?raetr??of Flexible cablescic:‘rnlz\étg::gs and vehicle Solid or stranded cableas for EV socket-outlets
contact Solid or stranded cables for vehicle inlets
Earth¢ Earth¢
A mm? AWG/MCM ® mm? mm? AWG/MCM b mm?
2 0,5 18 -- 0,5 18 --
5 1,0 16 1 1,0 16 1
10 to 13 1.0to 1.5 16 2.5 1.0t0 1.5 16 2.5
16 4nd 20 1,0to0 2,5 16 to 14 2,5 1,5t0 4 16 to 12 4
30 §nd 32 25t06 14 to 10 6 2,5t0 10 14 to 8 10
60|to 70 6 to 16 10 to 6 16 6 to 25 10 to 4 25
80 10 to 25 8to4 25 16 to 35 6 to 2 25
25 2510 70 4 to 00 25 35to0 95 2 to 000 50
P00 70 to 150 00 to 0000 25¢ 70 to 185 00,t0)350 95 ¢
P50 70 to 150 00 to 0000 25 70 to 185 00 to 350 95
100 240 500 120 ¢ 300 600 150 ©
600 300 600 185°¢ 400 800 240 °
600 and 630 400 800 240 ¢ 500 1000 300°¢
B00 500 1000 300 ¢ 630 1250 400 ©
NOTE Table 1 is not intended to specify the protective earthing conductor size but rather minimum/maximum
rangé¢ of conductor sizes for terminal tests and other tests.

.o T = T > 0 o Z

lassification of conductors: according to IEC 60228;

ominal cross-sectional areas of conductors are-‘given in square millimetres (mm?). AWG/MCM value
bnsidered as equivalent to mm? for the purpese of this document.

eferences: IEC 60999-1:1999 (Annex A)MEC 60999-2:2003 (Annex C).

WG: American Wire Gauge is a system of identifying wires in which the diameters are found in geon
rogression between size 36 and size 0000.

CM: Mille Circular Mils denafesscircle surface unit. 1 MCM = 0,506 7 mm?2.

or isolated DC EV supply equipment — E conductor size based on AC mains (branch) circuit overcy
Fotective size.

or systems without earthing, this requirement does not apply.

are

etric

rrent

12

Provisions for earthing

12.1
term

Accessaories shall he prn\/idnd with a prnfprfi\/p parfhing contactanda prntnr‘ti\/n ear

inal or termination.

hing

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

term

inals or termination.

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 protective earthing terminal(s) by construction.

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.
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If accessible metal parts are screened from live parts by metal parts which are connected to a
protective earthing terminal or protective 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.

Compliance is checked by inspection and by the following test:

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

The VUIltayU dlu,.l bctVVGUll l‘hU IJIUtUUtI’VU GaltlL;lllly tUIllII'IICIII Cllld tl";c CIUUUOOI':;I’U IIIUI.‘CIII N rt is
meagured, and the resistance calculated from the current and this voltage drop.
In nq case shall the resistance exceed 0,05 Q.
Carg 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| Protective earthing contacts shall comply with the test requirements in either 12.3 p) or
12.3|b) to 12.3 d), as specified by the manufacturer.
a) Hrotective earthing contacts shall be capable of carrying®d, current equal to that spegified
for the phase contacts without overheating.
Gompliance is checked by the test of Clause 24.
b) The assembly of mating accessories with protectivevearthing contacts shall carry the cufrent
pecified in Table 2 for the time specified in that table. The current shall be based onf the
avinimum size equipment protective earthing conductor for the rated current ofl the
ccessory. The components in the protective earthing path shall not crack, break, or melt.
Table 2 — Short-time test currents
Rated current of the Minimum size for protective earthing Ti Test t
accessory (grounding) copper conductor ime estcurren
A thim? AWG s A
10 to 15 2,5 14 4 300
16 and 20 4 12 4 470
21 to 60 6 10 4 750
61 to 0 10 8 4 1180
80\{e-100 10 8 4 1180
125 16 6 6 1530
200 16 6 6 1530
250 25 4 6 2 450
400 35 2 6 3100
500 35 2 6 3900
600 50 1 9 4 900
630 50 1 9 5 050
800 50 0 9 6 400

NOTE For accessories' ratings less than 10 A in Table 2, test current is based on the smallest size
equipment protective earthing conductor permitted or can be determined by linear approximation of rated
current (or 120 A per 1 mm?2), whichever is greater.
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c) The mating accessories shall be mounted and assembled as intended. A protective earthing
conductor of the minimum intended size, not less than 0,6 m long, shall be connected to the
protective earthing terminal of each accessory, with the terminals employed to hold the
conductor tightened using a torque as specified by the manufacturer. EV socket-outlets and
vehicle inlets shall be wired with the minimum allowable size copper conductor. EV plugs
and vehicle connectors shall be wired with flexible, stranded conductors or cable sized
based on the rated current of the accessory. The test current shall be passed through the
mating accessories and protective earthing wires in series.

d) After having carried the current specified in 12.3 b), continuity shall exist on the test
assembly when measured between the protective earthing conductors. Any indicating
device such as an ohmmeter, battery-and-buzzer combination, or the like, may be used to

d
¢

12.4
agai

This
Comj

12.5
over

Com)

13

13.1
13.1

Rew
cond

Non-
perm

13.1
unle

Comj

Terminals
Common requirements
1 Rewirable accessories shall-be provided with terminals.
rable EV plugs and vehicle-connectors shall be provided with terminals that accept fle
uctors.
rewirable accessaries shall be provided with soldered, welded, crimped or equally effe

etermine whether continuity exists.

ompliance is checked by inspection and test.

Protective earthing contacts shall be so shrouded or guarded that they are prots
nst mechanical damage.

requirement precludes the use of side protective earthing contacts;
bliance is checked by inspection.

Clean data (signal) earth contacts shall be capable of‘¢arrying a current of 2 A wif
neating.

pliance is checked by the test of Clause 24.

anent connectjons’(terminations).

5s the soldered area is outside the crimping area.

bliance is checked by inspection.

cted

hout

Kible

ctive

2 Conngctions made by crimping a pre-soldered flexible conductor are not permitted,

13.1.3 Terminals shall allow the conductor to be connected without special preparation.

NOTE The term "special preparation” covers soldering of the wires of the conductor, use of terminal ends, etc., but
not the reshaping of the conductor before its introduction into the terminal or the twisting of a flexible conductor to
consolidate the end.

This

Com

requirement is not applicable to lug terminals.

pliance is checked by inspection.

13.1.4 Parts of terminals shall be of a metal having, under conditions occurring in the
equipment, mechanical strength, electrical conductivity and resistance to corrosion adequate
to intended use.
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Examples of suitable metals, when used within a permissible temperature range and under
normal conditions of chemical pollution, are:

Currgnt-carrying parts that are subjected to mechanical wear shall not be made of steel proy
with [an electroplated coating.

Compliance is checked by inspection and by chemical analysis.

13.1{5 If the body of a protective earthing.terminal is not part of the metal frame or hoy

copper;

an alloy containing at least 58 % copper for parts that are worked cold or at least 50 %

copper for other parts;
stainless steel containing at least 13 % chromium and not more than 0,09 % carbon;

steel provided with an electroplated coating of zinc according to 1ISO 2081, the coating

having a thickness of at least:

o 8 pm (IC‘.O service candition n° ?) for |IP < X4 accessaries:

12 uym (ISO service condition n°® 3) for IP = X5 accessories;

steel provided with an electroplated coating of nickel and chromium according t¢ ISO 1
the coating having a thickness of at least:

20 um (ISO service condition n° 2) for IP < X4 accessories;

30 um (ISO service condition n° 3) for IP = X5 accessories;

steel provided with an electroplated coating of tin according to 1ISQO 2093, the coating hd
g thickness equal to at least that specified for:

20 um (ISO service condition n° 2) for IP < X4 accessori€s;

30 um (ISO service condition n°® 3) for IP = X5 accessari€s.

456,

ving

ided

sing

of the accessory, the body shall be of material as specified in 13.1.4 for parts of terminjls. If

the Qody is part of the metal frame or housing, the clamping means shall be of such mate

If thg body of a protective earthing terminal is part of a frame or housing made of aluminiu
aluminium alloy, precautions_shall be taken to avoid the risk of corrosion resulting from co
between copper and aluminium or its alloys.

The fequirement regarding the avoidance of the risk of corrosion does not preclude the u
adeduately coated metal screws or nuts.

Comppliance js.checked by inspection and by chemical analysis.

13.1{6 , Terminals shall be properly fixed to the accessory and shall not loosen \
connlecting and disconnecting the conductors.

ial.
m or

htact

e of

vhen

Clamping means shall not serve to fix any other component.

The clamping means for the conductor may be used to stop rotation or displacement of the EV
plug or EV socket-outlet contacts.

Compliance is checked by inspection and, if necessary, by the tests of 29.2 and 29.3.

These requirements do not preclude terminals that are floating, or terminals so designed that
rotation or displacement of the terminal is prevented by the clamping screw or nut, provided
that their movement is appropriately limited and does not impair the correct operation of the
accessory.
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Terminals may be prevented from working loose by fixing with two screws, by fixing with one
screw in a recess such that there is no appreciable play, or by other suitable means.

Covering with sealing compound without other means of locking is not deemed to be sufficient.
Self-hardening resins may, however, be used to lock terminals which are not subject to torsion
in normal use.

13.1.7 Each terminal shall be in proximity to the other terminals, as well as to the internal
protective earthing terminal, if any, unless there is a sound technical reason to the contrary.

C L H L. L ol H FH
O rarivcc 1o CITCTURNTU Uy 1TTTo[JTULIUTT.

13.118 Terminals shall be so located or shielded that:
crews or other parts becoming loose from the terminals, cannot establish)any electrical
onnection between live parts and metal parts connected to the protective-earthing ternjinal;

onductors becoming detached from live terminals cannot touch metal“parts connect¢d to
ne protective earthing terminal;

_—= 0 O O

|
Q

onductors becoming detached from the protective earthing terminal cannot touch live parts.

This|requirement applies also to terminals for pilot conductors,
Comppliance is checked by inspection and by manual test.

13.1]9 When the conductors have been correctlyfitted, there shall be no risk of accidg¢ntal
contact between live parts of different polarity ot\between such parts and accessible metal
partg, and should a wire of a stranded conductorescape from a terminal, there shall be nq risk
that puch a wire emerges from the enclosure.

The requirement with regard to the risk gf*accidental contact between live parts and accesgible
metgl parts does not apply to accessories having rated voltages not exceeding 50 V.

Compliance is checked by inspestion and, where the risk of accidental contact between live
partg and other metal parts js\concerned, by the following test:

An § mm length of insulation is removed from the end of a flexible conductor having a crpss—
sectional area in thé_ middle of the range specified in Table 1. One wire of the strahded
conductor is left free and the other wires are fully inserted and clamped into the terminal| The
free |wire is bent-back, without tearing the insulation, in every possible direction, but without
making sharp.bends around barriers.

The freelwire of a conductor connected to a live terminal shall neither touch any metal parg that
is ngt-adlive part nor emerge from the enclosure. The free wire of a conductor connected tp the
protective earttiing terminal shatt ot touch any 1ive part:

If necessary, the test is repeated with the free wire in another position.

13.2 Screw type terminals

13.2.1 Screw type terminals shall allow the proper connection of copper or copper-alloy
conductors having nominal cross-sectional areas as shown in Table 1.

For terminals other than lug terminals, compliance is checked by the following test and by the
tests of 13.3.


https://iecnorm.com/api/?name=749a888639d9799970da3db48dc0f12b

IEC 62196-1:2022 © |EC 2022 -39 -

Gauges as specified in Figure 11, having a measuring section for testing the insertability of the
maximum specified cross-sectional area of Table 1, shall be able to penetrate into the terminal
aperture, down to the designated depth of the terminal, under their own weight.

Screw type terminals that cannot be checked with the gauges specified in Figure 11 shall be
tested by suitably shaped gauges, having the same cross-section as those of the appropriate
gauges given in Figure 11.

Dimensions in millimetres

IEC

Flexible (solid frigitt:anded) Diameter a Tolerances for a
mm? mm? mm mm
1,5 1,5 2,4 D05
2,5 4 2,8 205
4 6 3,6 306
6 70 43 306
10 - 5,3 306
16 25 6,9 307
50 70 12,0 D08
70 - 14,0 D08
> 150 18,0 D08
150 185 20,0 D08
185 240 25 o8
240 300 28 D08
300 400 28,5 2o
400 500 33 D08
500 630 37 o8
630 800 41 D08
Maximum cross-section of conductors and corresponding gauges.
Material: steel.

Figure 11 — Gauges for testing insertability of round unprepared conductors
having the maximum specified cross-section
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For pillar terminals in which the end of a conductor is not visible, the hole to accommodate the
conductor shall have a depth such that the distance between the bottom of the hole and the last
screw will be equal to at least half the diameter of the screw, and in any case not less than
1,5 mm.

Compliance is checked by inspection.

For terminals complying with Figure 6, the lug shall accept conductors having nominal cross-

secti

Co

onal areas within the appropriate range specified in Table 1.

13.2

Scre
mec

NOTEH

Com)
to th
test

13.2
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Com)
13.2
Com)
13.2
agai
tool.

Comj

13.3

13.3
secti

L H L. L N H FH
nmarnoveoc 1o CITCUATU U_y IIIO'JUL:UUII.
2 Screw type terminals shall have an appropriate mechanical strength.

ws and nuts for clamping shall have an ISO thread or a thread comparable in pitch
hanical strength.

Provisionally, SI, BA and UN threads are considered as being comparable in pitch’and mechanical strg

bliance is checked by inspection, measurement and the testscof.29.2 and 29.3. In adq
e requirements of 29.2 and 29.3, the terminals shall not have undergone changes afte
hat would adversely affect their future use.

3 Screw-type terminals shall be so designed that ‘they clamp the conductor bety
| surfaces with sufficient contact pressure and without damaging the conductor.

bliance is checked by inspection and by the.type tests of 13.3.
4 Lug terminals shall be fitted with spring washers or equally effective locking mea
bliance is checked by inspection.

5 Clamping screws or nuts-of protective earthing terminals shall be adequately lo
nst accidental loosening,~and it shall not be possible to loosen them without the aid

bliance is checkéd)by inspection, by manual test and by the relevant test of Clause 1

Mechanical tests on terminals

1 New-terminals are fitted with new conductors of the minimum and the maximum c
onal areas and are tested with the apparatus shown in Figure 12.

and
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Dimensions in millimetres

@ A
2=
I \
|\\\\
\\\\\
N\
= | \\Q\\\
315 I 1o \\~‘\\\\
NN,
S
\i B s
C |
D

Key

A Clamping unit
B Platen

C Bushing hole
D Mass

Figure 12— Equipment test arrangement

The fest shall be carried out on-§ix samples: three with the smallest conductor cross-sectfonal
arealand three with the largest conductor cross-sectional area.

The [ength of the test’conductor shall be 75 mm longer than the height H specified in Table 3.

Clamping screws;\if any, are tightened with the torque according to Table 17. Otherwise| the
termfnals are-connected according to the manufacturer’s instructions.

Each conductor is subjected to the following test.

The end of the conductor is passed through an appropriate-sized bushing in a platen, positioned
at a height H below the accessory, as given in Table 3. The bushing is positioned in a horizontal
plane, such that its centre line describes a circle of 765 mm diameter, concentric with the centre
of the clamping unit in the horizontal plane. The platen is then rotated at a rate of (10 = 2) r/min.

The distance between the mouth of the clamping unit and the upper surface of the bushing shall
be within 15 mm of the height in Table 3. The bushing may be lubricated to prevent binding,
twisting or rotation of the insulated conductor. A mass, as specified in Table 3, is suspended
from the end of the conductor. The duration of the test is 15 min.

During the test, the conductor shall neither slip out of the clamping unit nor break near the
clamping unit.
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Terminals shall not, during this test, damage the conductor in such a way as to render it unfit
for further use.

Table 3 — Values for flexing under mechanical load test

Nominal cross- Diameter of Height 2 Mass
sectional area bushing
mm?2 mm mm kg
1,0 6,5 260 0,4
1,5 6,5 260 0,4
2,5 9,5 280 0,7
4,0 9,5 280 0,9
6,0 9,5 280 1,4
10,0 9,5 280 2,0
16,0 13,0 300 2,9
25,0 13,0 300 465
35,0 14,5 300 6,8
50,0 15,9 343 9,5
70,0 19,1 368 10,4
95,0 19,1 368 14,0
120,0 22,2 406 14,0
150,0 22,2 406 15,0
185,0 25,4 432 16,8
240,0 28,6 464 20,0
300,0 28,6 464 22,7
400,0 31,8 495 50
500,0 38,1 572 50
630,0 44,5 660 70,3
If a bushing with.the,given hole diameter is not adequate to accommodate
the conductor without binding, a bushing having the next largest hole may
be used.
a8 Tolerance for height H: £+15 mm.
13.3]2 Verification is carried out successively with conductors of the largest and smallest
crosg-sectionaltareas specified in Table 1, using class 1 or class 2 conductors for termindls of
EV qocket=outlets or vehicle inlets, and class 5 conductors for terminals of plugs or vehicle
connectors.

The conductors shall be connected to the clamping unit, and the clamping screws or nuts
tightened to two-thirds of the torque indicated in Table 17, unless the torque is specified by the
manufacturer on the product or in an instruction sheet.

Each conductor is subjected to a pull according to the value in Table 4, exerted in the opposite
direction to that in which the conductor was inserted. The pull is applied without jerks for 1 min.
The maximum length of the test conductor shall be 1 m.

During the test, the conductor shall not slip out of the terminal nor shall it break at, or in, the
clamping unit.
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Table 4 — Value for terminal pull test

— 43—

Nominal cross-
sectional area

Pulling force

14

141
14.1

NOTH

enga

mm? N
1 35
1,5 40
2,5 50
4 60
8 86
10 90
16 100
25 135
35 190
50 236
70 285
95 351
120 427
150 427
185 503
240 578
300 578
400 690
500 778
630 965

nterlocks

Accessories with interlock

1 Accessories elassified in accordance with 7.4 "not suitable for making and breakir|g an
elecfrical circuit under-#foad" shall be provided with an interlock.

Switching] telated interlocks and control systems, other than the control pilot contact, are part of the electric
vehicle supply équipment or part of the electric vehicle.

gement.

14.1|12 , (EV socket-outlets with interlocks shall be so constructed that an EV plug cann¢t be
completely withdrawn from the EV socket-outlet while the contacts of that EV socket-outleft are
live, m—mmmmmwmﬁw ; ; - oper

Vehicle connectors with interlocks shall be so constructed that a vehicle connector cannot be
completely withdrawn from the vehicle inlet while the contacts of that vehicle connector are live,
and the contacts of the vehicle connector cannot be made live until the vehicle connector is in
proper engagement.

The power contacts shall not make or break under load.

Accessories shall be so designed that, after engagement with a complementary accessory, the
interlock operates correctly.
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The operation of an interlock shall not be impaired by normal wear of the portion of the
accessory used for interlocking.

Compliance is checked by carrying out the tests of 14.1.5 or 14.1.6 or 14.1.7 as applicable after
the test of Clause 23.

14.1.3 Accessories with interlock but without latching function (electrical interlock) shall be
so constructed that:

a) the time interval between the opening of the contacts of the control switching device and
the opening of the line contacts and neutral contact, if any, of the accessory shall be
ufficient to ensure that the mechanical switching device interrupts the current befor¢ the
ntacts of the EV plug are disconnected from the contacts of the EV socket-outlet;

b) during the closing operation, the contacts of the control switching device shall clese after or
imultaneously with the contacts of the main poles.

Comppliance is checked by the following test:

For products provided with an actuator, an attempt shall be made, without'the EV plug insefted,
to clpse the switching device by applying a force according to IEC 60309-4:2021, 24.101| The
swit¢hing device contacts shall not close.

This|is checked by a continuity test made between the«supply terminals and the cohtact
assembly of the EV socket-outlet.

The fime interval is checked by measuring the time\interval between the instant of openipg of
the ¢ontacts of the control switching device and.the instant of opening of the contact of the
mechanical switching device, under no-load conditions. Where the control switching dgvice
depgnds on pilot contacts, the time interval. shall not be greater than 35 ms, at the separgtion
spedd given in 22.2.

14.1]4 Switched EV socket-outlets with interlock and latching device holding the EV plud into
the EV socket-outlet (mechanical interlock) shall be so constructed that the interlock is linked
with [the operation of a switch soithat the EV plug can neither be inserted nor withdrawn [from
the BV socket-outlet while the.gontacts of the EV socket-outlet are live, and the contacts df the
EV socket-outlet cannot be made live until an EV plug is almost completely in engagementt.

Switched vehicle conhéctors with interlock and latching device holding the vehicle conngctor
onto|the vehicle inlet(mechanical interlock) shall be so constructed that the interlock is linked
with [the operation:‘of a switch so that the vehicle connector can neither be inserted nor
withdrawn from’ the vehicle inlet while the contacts of the vehicle connector are live and the
contacts of\\the vehicle connector cannot be made live until it is almost completely in
engggement with a vehicle inlet.

Compliarnceis thecked by inmspection, by a marnual test ad by the fofftowing test:

Without the EV plug inserted an attempt shall be made to close the switching device by applying
a force according to IEC 60309-4:2021, 24.101. The switching device contacts shall not close.

This is checked by a continuity test made between the supply terminals and the contact
assembly of the EV socket-outlet.

Accessories with interlock and latching device which hold the EV plug into the EV socket-outlet
or the vehicle inlet into the vehicle connector are subjected to the test of 14.1.5 and 14.1.6.
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14.1.5 The switched EV socket-outlet or switched vehicle connector with interlock is fixed to
the support of an apparatus as shown in Figure 13 so that the axis of separation is vertical, and
the movement of the mating accessory is downwards. With the latching devices holding the EV
plug into the EV socket-outlet, or vehicle connector into the vehicle inlet, in the engaged
position, an axial pull is applied to an appropriate EV plug inserted in the switched EV socket-
outlet, or vehicle connector inserted into the vehicle inlet, with interlock. The test EV plug or
vehicle inlet, in accordance with the relevant standard sheets, shall have finely ground contacts
of hardened steel, having a surface roughness not exceeding 0,8 um over their active length
and spaced at the nominal distances, with a tolerance of £0,05 mm.

The dimension of the EV plug contacts shall be in accordance with the minimum dimension(s)

giveh in the relevant standard sheets, with a tolerance of +8’01 mm.

The EV plug contacts are wiped free from grease before the test.

The test EV plug, or vehicle connector, is inserted into and withdrawn from the [EV socket-olitlet,
or vehicle inlet, ten times. It is then inserted again with a mass being attached to it by mpans
of a suitable clamp. The total mass of the mating accessory, the clamp,the carrier, the principal
and [the supplementary weight shall exert a force according to Table-'5 upon the connettion
point. The supplementary weight shall be such that it exerts a force”’equal to one-tenth of the
withdrawal force. The retaining means, if any, shall be opened.

The principal weight is hung without jolting on the test matingaccessory, and the supplemehtary
weight is allowed to fall from a height of 5 cm onto the principal weight.

Aftef this test, the total weight shall be maintained for 60 s.



https://iecnorm.com/api/?name=749a888639d9799970da3db48dc0f12b

14.1
the s
With
pull |

— 46 - IEC 62196-1:2022 © |EC 2022

Dimensions in millimetres

550

IEC

Key

A Support

B Sample

C Mating accessory.

D Supplementary‘sliding weight
E Principal weight

Figure 13 — Apparatus for checking the withdrawal force

6 The'switched EV socket-outlet or switched vehicle connector with interlock is fix¢

outlet or veh|cle connector W|th mterlock The mating accessory, accordlng to the relevant

standard sheets, shall have finely ground contacts of hardened steel, having a surface

roughness not exceeding 0,8 um over their active length and spaced at the nominal distances,

with

a tolerance of 0,05 mm.

The dimensions of the contacts shall be in accordance with the minimum dimension(s) given in

0,01

the relevant standard sheets, with a tolerance of +0’ mm.

The

contacts are wiped free from grease before the test.
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The mating accessory is inserted into and withdrawn from the EV socket-outlet or vehicle
connector ten times. It is then inserted again with a mass being attached to it by means of a
suitable clamp. The total mass of the mating accessory, the clamp, the carrier, the principal and
the supplementary weight shall exert a force in accordance with Table 5. The supplementary
weight shall be such that it exerts a force equal to one-tenth of the withdrawal force. The
retaining means, if any, shall be opened.

The principal weight is hung without jolting on the mating accessory, and the supplementary
weight is allowed to fall from a height of 5 cm onto the principal weight.

After this test, the total weight shall be maintained for 60 s

The ftest of 14.1.6 is repeated three times, rotating the mating accessory 90° on thesvertical
plang each time (see Figure 14 b).

@ &

|
@
N
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IEC IEC

a)“-First test b) Second test at 90°

Figure 14 — Verification of the latching device

Table 5 — Withdrawal force with respect to ratings

AC rated current Withdrawal force
A N
From 6 up to and including 40 165
From 41 up to and including 80 300
From 81 up to and including 150 440
From 151 up to and including 250 660
DC rated current
Any 750

During the tests of 14.1.5 and 14.1.6, the mating accessory shall not come out of the EV socket-
outlet or vehicle connector and the latching devices holding the accessories together shall
remain in latched position.
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During the test the electrical continuity shall be maintained.

After the test, the switched EV socket-outlet or switched vehicle connector with interlock shall
show no damage or deformation which may impair the function of the product.

Compliance is checked by inspection and test.

14.1.7 Accessories equipped with a manually driven latching system, intended for interlocking
of the accessories, shall be sufficiently robust.

Comipliance is checked by the following test:

The |latch of the vehicle connector shall be locked in accordance with the mahufactdrer’s
instrlictions. Activate the push button of the latching device ten times with_a)pressufe of
(2001 10) N for 3 s each.

Aftenf the test, the complete latching device shall show no damage or deformation which|may
impdir the function of the product.

14.2] Accessories with integral switching device

Integral switching devices shall comply with IEC 60947-3 as ‘faras it is applicable and,

br AC application, shall have a rated current, at a dtilization category of at least AC22A,
ot less that the rated current of the associated EV socket-outlet or vehicle connector;

br DC application, shall have a rated current;sat*a utilization category of at least DC-R1A,
ot less than the rated current of the associated EV socket-outlet or vehicle connector

|
o = o =h

14.3| Control circuit devices and switching elements

Control circuit devices and switching elements, if any, used in the control circuit of an electrically
interlocked EV socket-outlet or vehicle connector shall comply with IEC 60947-5- or
IEC p1058-1 and they shall have ratings suitable for the load to be controlled.

Confrol switching devicesaccording to IEC 61058-1 shall be classified with at [|east
10 0PO cycles.

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

14.4| Pilot contacts and auxiliary circuits

Pilot|contaets and auxiliary circuits used for interlocks shall make after the neutral and phase(s)
are made.

Pilot contacts and auxiliary circuits used for interlocks shall break before the phase(s) and
neutral are broken.

Compliance is checked by inspection and by the test of 14.1.5.

15 Resistance to ageing of rubber and thermoplastic material

Accessories with enclosures of rubber or thermoplastic material, and parts of elastomeric such
as sealing rings and gaskets, shall be sufficiently resistant to ageing.

Compliance is checked by an accelerated ageing test carried out in an atmosphere having the
composition and pressure of the ambient air.
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The samples are suspended freely in a heating cabinet, ventilated by natural circulation. The
temperature in the cabinet and the duration of the ageing test are:

e (70%2) °C and 10 days (240 h), for rubber;

e (80 2) °Cand7days (168 h), for thermoplastic material.

After the samples have been removed from the heating cabinet and returned to room

temperature, they are examined and shall show no crack visible with normal or corrected vision,
without additional magnification.

After the test, the samples shall show no damage which would lead to non-compliance with this
docyment.

The use of an electrically heated cabinet is recommended. Natural circulation may be provided
by hples in the walls of the cabinet.

16 General construction

16.1| Accessible surfaces of accessories shall be free from burrs{)flashes and similar sharp
edgqgs.

Comppliance is checked by inspection.

16.2| Screws or other means for fixing the part carrying the EV socket-outlet contacts of the
part carrying the vehicle inlet contacts to its mounting’sUrface, in a box or in an enclosure, ghall
be epsily accessible.

Thede fixings and those which fix the enclosure shall not serve any other purpose except ip the
case whereby an internal protective earthing connection is established automatically and|in a
reliaple way by such a fixing.

Comppliance is checked by inspection.

16.3| It shall not be possiblé for the user to alter the position of the protective earthing cortact,
or off the neutral contact, if any.

Compliance is checked by manual test to ensure that only one mounting position is possifjle.

16.4| EV socKet-outlets and vehicle connectors when mounted as in normal use and without
an BV plug'and vehicle inlet respectively in position shall ensure the degree of proteftion
spedified-on its marking.

I PN H [ E\L 1 hial ialaet to fill A | b =\ L 1 $ ot H I
n a UTLivTT, Wil ail L=V PIUH Ul VOTITUIC TTIIC U TO Iully UIIHGUUU Wittt tiC vV SOUUATITTUULITT UT VT IC e

connector, the lower degree of protection of the two accessories shall be ensured.

Compliance is checked by inspection and by the tests of Clause 20 and Clause 21.

16.5 The maximum permissible temperature of those parts of the EV plug and the vehicle
connector that can be grasped during normal operation, when tested with the accessory
carrying the maximum rated current, shall not exceed:

e 50 °C for metal parts,

e 60 °C for non-metal parts.
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For parts which may be touched but cannot be grasped the permissible temperature are:

60 °C for metal parts,
85 °C for non-metal parts.

Compliance is checked by the test of 24.2 performed at an ambient temperature of (25 £ 5) °C
and the results obtained corrected to an ambient of 40 °C.

16.6 Contacts shall be so designed as to ensure adequate contact pressure when completely

enga

ged with the corresponding accessory.

Co
Cla

16.7| The contact surface shall be provided with a plating made from silver_ 6t & silver
according to 1ISO 4521:2008 with minimum thickness of 5 uym.

Co

ISO H521:2008.

Oth

For accessories not provided with contact surface with acplating made from silver or a s

alloy
16.8
A me
Com

16.9
to th
with

liance is checked by inspection, and by the test of Clause 23, Clause 24, Clause-34
e 36.

liance is checked by measurement of the thickness of plating) in accordance

r platings are allowed providing they comply with the following.

compliance is checked by inspection, and by the test of Clause 35 and Clause 37.
A retaining means shall be provided.

chanical interlock may provide the function of the retaining means.

bliance is checked by inspection and the test of 16.9.

With the retaining means in place, the mating accessory shall be pulled with a force ¢
e weight of the accessory. and a length of the maximum size cable or cable assembly
the accessory, as specified in Table 6. The retaining means shall not release.

Table 6 — Cable'length used to determine pull force on retaining means

Accessory Cable length
m
Basic 4
DC 1,5
Combined 1,5

and

alloy

with

ilver

qual
Ised

Com

pliance is checked by inspection and test.

16.10 The accessory may include a means to allow engagement of an optional locking
mechanism to reduce the likelihood of tampering or unauthorized removal or connection.

Com

pliance is checked by inspection.
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16.11 Rewirable accessories shall be so constructed as to allow:

a)
b)

c)

the conductors to be easily introduced into the terminals and secured therein;

the correct positioning of the conductors, without their insulation coming into contact with
live parts of a polarity different from that of the conductor; or without reducing the creepage
distances and clearances below the values in 28.1;

the covers or enclosures to be easily removable for inspection and easily fixed after
connection of the conductors.

Compliance is checked by inspection and by an installation test with conductors of the largest

cross-sectional area specified in Table 1

16.1

Field serviceable accessories shall be so designed and constructed to discourage |user

servicing, rewiring or accessing live parts by non-qualified personnel. This can be aceemplished

through one or more of the following means:

16.1

ecessity of the use of specialty tools (i.e. crimping tool, soldering equipment);

ecessity of replacing individual parts of the accessory (i.e. replacement of termipals,
ntacts);

ecessity to break seals to disassemble the accessory.

liance is checked by inspection.

Enclosures and parts of accessories providing grotection against electric shock ghall

havg adequate mechanical strength; they shall be securely fixed in such a way that they will

not
a toql.

Co

16.1
cabl¢ to afford complete mechanical.protection.

ork loose in normal use. It shall not be possijble to remove these parts without the gid of

liance is checked by inspection and test:

Cable entries shall allow the introduction of the conduit or the protective covering of the

Comppliance is checked by inspection and by an installation test with conductors of the lafgest

crosg-sectional area specified in Table 1.

16.1p Insulating linings,~barriers and the like shall have adequate mechanical strength. They
shall be secured to(the enclosure or body in such a way that they cannot be removed without
being seriously . damaged or be so designed that they cannot be replaced in an incofrect

posifion.
The use of;adhesives is allowed for fixing insulating linings.

Co

pliance IS cneckKed Dy INnspection anag by tne (esSts or ZU.Z anda £0o.o.

16.16 The insertion force of an EV plug or a vehicle connector shall be less than 100 N. This
can be achieved with the help of a means to facilitate the insertion of the EV plug into the EV
socket-outlet or the vehicle connector into the vehicle inlet.

The movement of either of these accessories need not necessarily be a single linear movement.
The insertion force shall be applied as required by each stage (including opening of shutters)
of the insertion movement. The manufacturer shall state the position and direction at which this
force(s) shall be applied.

Compliance may be checked by a spring scale or the following test:
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The fixed accessory (the EV socket-outlet or vehicle inlet) is mounted such that the mating
accessory moves vertically downward into it during the first stage of insertion. A principal weight
of 9,2 kg is suitably placed on the mating accessory. If the moving accessory does not enter
the fixed accessory to the position required, a supplementary weight of 0,8 kg is allowed to fall
from a height of 5 cm onto the principal weight. The moving accessory shall then enter the fixed
accessory to the position required to engage the contacts properly.

If necessary, the operation is then repeated for any subsequent movements.

The force to withdraw an EV plug or a vehicle connector shall be less than 100 N. This can be
achieved with the help of a means to facilitate the withdrawal of the EV plug from the EV
socket-outlet or the vehicle connector from the vehicle inlet.

The movement of either of these accessories need not necessarily be a single linear'movement.
The withdrawal force shall be applied as required by each stage of the withdrawalmovement.
The [manufacturer shall state the position and the direction at which this-force(s) shajl be
applied.

Comppliance is checked by the following test:

The [fixed accessory (the EV socket-outlet or the vehicle inlet) js fixed to the support ¢f an
appgratus as shown in Figure 13 so that the axis of separatiofvis vertical and the movemeant of
the EV plug or the vehicle connector is downwards. The mating accessory, according t¢ the
releant standard sheets, shall have finely ground contacts-of hardened steel, having a suftface
roughness not exceeding 0,8 um over their active length.and spaced at the nominal distances,
with la tolerance of £0,5 mm.

The [dimension of the accessory contacts or the-distance between contact surfaces for ¢ther
types of EV plug contacts shall be in accordance with the minimum dimensions given if the

releant standard sheets, with a tolerance\of +8'01 mm.

The pccessory contacts are wiped«free from grease before the test.

The |mating accessory is inserted into and withdrawn from the EV socket-outlet or vehicle
conrlector ten times. It is themragain inserted, a mass being attached to it by means of a suitable
clamp. The total mass«ofithe mating accessory, the clamp, the carrier, the principal and the
supdlementary weight, shall exert a pull force of 100 N. The supplementary weight shall be such
that |it exerts a force Jequal to one-tenth of the withdrawal force. The retaining means, if|any,
shall be opened:

The |principle-weight is hung without jolting on the mating accessory, and the supplemehntary
weight is_allowed to fall from a height of 5 cm onto the principal weight.

The moving accessory shall be disconnected from the fixed accessory to the position required
to disengage the contacts properly.

If necessary, the operation is then repeated for any subsequent movements.

The test is repeated using a fixed weight of 1,0 kg and no supplementary weight. The moving
accessory shall not become disengaged from the fixed accessory.

16.17 A gripping surface shall be provided and so designed that the accessory can be
withdrawn without having to pull the flexible cable.

Compliance is checked by inspection.
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17 Construction of EV socket-outlets — General

When an EV plug is not engaged, EV socket-outlets shall be totally enclosed when fitted with
screwed conduits, or sheathed cables. Polyvinyl chloride sheathed cables are not excluded.
The means for achieving total enclosure and that for ensuring the marked degree of protection,
if any, shall be securely fixed to the EV socket-outlet. In addition, when an EV plug is completely
engaged, the EV socket-outlet shall incorporate means for ensuring the marked degree of
protection.

Lid springs, if any, shall be of corrosion-resistant material, such as bronze, stainless steel, or

othersuitable material adnqnafnly prnfnr‘fnd ngainef corrosion

IP44|rated EV socket-outlets, designed for only one mounting position, may have provision for
operjing a drain-hole of at least 5 mm in diameter or of 20 mm?2 in area with a width-of at |east
3 mm which is effective when the EV socket-outlet is in the mounting position.

The fotal enclosure and the marked degree of protection may be achieved'by means of a |id.

A drain-hole in the back of the enclosure of an accessory, up to IP44\intended to be moynted
on a| vertical wall, is deemed to be acceptable only if the designef'the enclosure ensures a
clearance of at least 5 mm from the wall.

Compliance is checked by inspection, by measurement>and by the tests of Clausg¢ 20,
Clause 21, and Clause 23.

18 Construction of EV plugs and vehicle connectors

18.1| The enclosure of EV plugs and vehicle.connectors shall completely enclose the termjnals
and the ends of the flexible cable.

The tonstruction of rewirable EV plugs and vehicle connectors shall be such that the condugtors
can pe properly connected, and the cores kept in place so that there is no risk of coptact
between them from the point of(separation of the cores to the terminals.

Accqgssories shall be so designed that they can only be reassembled so as to ensure the cofrect
relatjonship between the components as originally assembled.

Comppliance is checked by inspection and, if necessary, by manual test.

18.2] The various parts of an EV plug or vehicle connector shall be reliably fixed to one angther
in such away that they will not work loose in normal use. It shall not be possible to disassemble
EV glugs.or vehicle connectors without the aid of a tool.

Compliance is checked by manual test and by the test of 25.3.

18.3 EV plugs shall incorporate means for ensuring the marked degree of protection when in
complete engagement with the complementary accessory.

Where there is an attached cap, which cannot be removed without the aid of a tool, then the EV
plug shall also meet this requirement when that cap is correctly fitted.

It shall not be possible to disassemble these means without the aid of a tool.

Compliance is checked by inspection and by the tests of Clause 20 and Clause 21.
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18.4 Vehicle connectors shall be totally enclosed when fitted with a flexible cable as in normal
use and when not in engagement with the vehicle inlet. In addition, they shall incorporate means
for ensuring the marked degree of protection when in complete engagement with the vehicle

inlet.

The marked degree of protection when not in engagement with the vehicle inlet may be achieved

by m

eans of a cap, lid or cover.

The means for ensuring the marked degree of protection shall be securely fixed to the vehicle

conn

ector.

Lidj
suitgble materials adequately protected against corrosion.

Comj
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It shfll not be possible to disassemble<these means of ensuring the IP degree of prote

prings shall be of corrosion-resistant material, such as bronze, stainless steel .or (Lther

bliance is checked by inspection and by the tests of Clause 20, Clause 21./and Claus

Construction of vehicle inlets

Vehicle inlets shall incorporate means for ensuring the marked/degree of protection
ppropriate vehicle connector is completely engaged.

IP degree of protection of the vehicle inlet shall be ‘considered, assuming that
ssible parts that may be live when a vehicle connector’is connected are not live whe
tle connector is removed and that these parts may be touched by the test finger.

e there is an attached cap that cannot be ‘temoved without the aid of a tool, ther
tle inlets shall also meet this requirement as‘regards the IP degree of protection when
s correctly fitted.

ut the aid of a tool.

h a vehicle connector is nof)mated, the IP degree shall be achieved by the vehicle inl
combination of the vehiclg and the vehicle inlet.

pliance is checked.\by inspection and by the tests of Clause 20 and Clause 21.

Vehicle inlets having rated operating voltage exceeding 50 V shall be provided
ctive earthing contacts.

bliance is checked by inspection.

p 23.
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with

19.3

inlet

Com

Vehicle inlefs may have provision for a suitably Tocated drain-hole of at Teast 5 mm in
diameter or 20 mm?2 in area with a width of at least 3 mm, which is effective when the vehicle

is in the mounting position.

pliance is checked by inspection and measurement.

20 Degrees of protection

20.1

Com

Accessories shall have the minimum degrees of protection as required in IEC 6185

pliance is checked by the appropriate tests mentioned in 20.2 and 20.3.

1-1.
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The tests are made on accessories fitted with the cables or conduits for which they are
designed, screwed glands and fixing screws of enclosures and covers being tightened with a
torque equal to two-thirds of that applied in the tests of 26.5 or 27.1, as appropriate.

Screwed caps or lids, if any, are tightened as in normal use.

EV socket-outlets are mounted on a vertical surface so that the open drain-hole, if any, is in the
lowest position and remains open.

Vehicle inlets are mounted in position as intended in the vehicle. Tests shall be conducted with
any HUUT O, dUUU OO 'Jal"?llo, CUVUT O, Utb-, M7 UVI’dUd by thU VUIL;I.UIIU buth l.ll thG uuluatcd, Voo and
clos¢d (in the road position) positions. Vehicle connectors are placed in the most unfayeuyfable
position and the drain-hole, if any, remains open.

EV s$ocket-outlets and vehicle connectors are tested with and without the ‘complemehtary
accgssory in engagement, the means for ensuring the required degree of protection agpinst
moisture being positioned as in normal use.

EV glugs and vehicle inlets are tested as described in 18.3 or 19.1.

20.2| Accessories shall be tested in accordance with 20.1 and(with IEC 60529. When the first
charpcteristic numeral is 5, category 2 shall apply.

For I[PX4, the oscillating tube according to 14.2.4 a) of fEC 60529:1989 shall be used.

Immediately after the tests, the samples while stilkmounted in the test position, shall withgtand
the dielectric strength test specified in 21.3, and inspection shall show that water hag not
entefed the samples to any appreciable extenf’and has not reached live parts.

20.3| All accessories shall be resistantto humid conditions which may occur in normal uge.

Comppliance is checked by the humidity treatment described in this Subclause 20.3, follpwed
immediately by the measuremenpt-of the insulation resistance and by the dielectric strength test
spedified in Clause 21. Cablé entries, if any, are left open, if knockouts are provided, ofie of
them is opened.

Covers that can be removed without the aid of a tool, are removed and subjected to the humidity
treatinent at the same time as and along with the main part; spring lids are open during this
treatment.

The humidityctreatment is carried out in a humidity cabinet containing air with a relative hunjidity
mairitained ‘between 91 % and 95 %. The temperature of the air, at all places where sanjples
can beMocated, is maintained within 1 °C of any convenient value T between 20 °C and 3Q °C.

Before being placed in the humidity cabinet, the samples are brought to a temperature between
Tand T+ 4 °C.

The samples are kept in the cabinet for seven days (168 h).

In most cases, the samples may be brought to the temperature specified by keeping them at
this temperature for at least 4 h before the humidity treatment.

A relative humidity between 91 % and 95 % can be obtained by placing in the humidity cabinet
a saturated solution of sodium sulphate (Na,SO,) or potassium nitrate (KNO3) in water, having

a sufficiently large contact surface with the air.
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In order to achieve the specified conditions within the cabinet, it is necessary to ensure constant
circulation of the air within it and, in general, to use a cabinet that is thermally insulated.

After this treatment, the samples shall show no damage within the meaning of this document.

21 Insulation resistance and dielectric strength

21.1

Co

The insulation resistance and the dielectric strength of accessories shall be adequate.

liance is checked. h-\’/ the tests of 21 2 and 21 ’2’ which are carried out immndinfnly

fter

the
sped

Acce
of 21

NOTH
other
as a [

21.2
the n
grea

The

a) R
g

b) A

est of 20.3 in the humidity cabinet or in the room in which the samples were broughft\t
ified temperature, after reassembly of covers that may have been removed.

ssories with enclosures of thermoplastic material are subjected to thecadditional
4.

For the purpose of these tests, the neutral contact, the pilot contact, the communications contacts, an
contacts for signal or control purposes (positions 9 to 12 for "basic" accessorigs)jf any, are each consi
ole.

The insulation resistance is measured with a DC voltage ¢f approximately 500 V apyg
neasurement being made 1 min after application of the voltage. Where the rated volta
ter than 500 V, the test voltage shall be approximately*qd 000 V.

fnsulation resistance shall be not less than 5§ M

or EV socket-outlets and vehicle connectors, the insulation resistance is meas
onsecutively:

between all poles connected together.and the body, the measurement being made
and also without an EV plug or vehicle inlet engaged;

between each pole in turn and.alf others, these being connected to the body, with a
plug or vehicle inlet engaged;

between any metal enclosure and metal foil in contact with the inner surface (
insulating lining, if any;>a gap of approximately 4 mm being left between the mets
and the edge of the lining.

OTE The term "body%‘includes all the following: all accessible metal parts, the metal foil in contact wi
uter surface of external parts of insulating material other than the engagement face of vehicle connecto
V plugs, fixing screws of bases, enclosures and covers, external assembly screws and protective ea
rminals, if anys

or EV plugs and vehicle inlets, the insulation resistance is measured consecutively:
between all poles connected together and the body;

D the

test

d any
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between each pole in turn and all others, these being connected to the body;

between any metal enclosure and metal foil in contact with the inner surface of its

insulating lining, if any, a gap of approximately 4 mm being left between the metal foil

and the edge of the lining.

21.3 For the dielectric test, a test voltage having a frequency of 50 Hz/60 Hz and the value
shown in Table 7 is applied for 1 min between the parts indicated in 21.2 a) and 21.2 b).

For the parts indicated in 21.2 a) (first dashed point) and 21.2 b) (first dashed point), which are
used in control pilot circuits, communications circuits, including clean data earth, or other signal
or control circuits, each circuit may be tested separately, using a test voltage based on the
highest voltage in the circuit.
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For the parts indicated in 21.2 a) (second dashed point) and 21.2 b) (second dashed point),
which are used in control pilot circuits, communications circuits, including clean data earth, or
other signal or control circuits, the test voltage between these circuits and the power circuits

shall

be based on the voltage of the power circuit.

Table 7 — Test voltage for dielectric strength test

Initig

valug.

No f

NOTEH

21.4
of th

Comj

22

22.1
havd

Com

22.2

The
vehi

Rated operated voltagae (U) of the Test voltage
accessory
\Y \Y
Ypto—ard-mctudimg 56 560
Over 50 up to and including 500 2000°
Over 500 2-U+ 1000

a8 The insulation voltage is at least equal to the highest rated operating voltage.

This value is increased by 500 V for metal enclosures lined with insulating
material.

Illy, no more than half the required voltage is applied, and thefit'is raised rapidly to th

s

ashover or breakdown shall occur during the test.

Glow discharges without drop in voltage are neglected.

ermoplastic material, the means of providing non-compatibility have not been impaire

pliance is checked by inspection andiby manual test.

Breaking capacity

Accessories intended for current interruption (making and breaking under load)
adequate breaking capacity.

pliance is checked' by testing mating complementary accessories in accordance with
The test position shall be horizontal or, if not possible, as in normal use.

EV plyg or vehicle connector is inserted into and withdrawn from the EV socket-out

e full

Immediately after the test of 21.3, it shallbg,verified that for accessories with encloqures

d.

shall

et or
f the

clednlet at a rate of 7,5 strokes per minute. The speed of insertion and separation o

EV pt

nllbr\ (0 O 4 N 4) /o

ey ar vnhinla nanmnAaninye oh
oy O veTCre—CoUTTCCToT—o1TarT CH U0 =07 /1175

The speed of insertion may be reduced in accordance with the manufacturer’s recommendation.

The measurement of speed is made by recording the interval of time between insertion or
separation of the main contacts and the insertion or separation of the protective earthing
contact, relative to the distance.

Electrical contacts shall be maintained for no more than 4 s and no less than 2 s.

The movement(s) of an EV plug or vehicle connector during insertion into the mating accessory
may be more complex than a single linear movement. At the manufacturer’s option, the test
may be made with the insertion and withdrawal made manually or by machine. The movement

may

be limited to provide adequate separation of the mating contacts.
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The number of cycles is specified in Table 8. A stroke is an insertion or a withdrawal of an EV
plug or vehicle connector with its mating accessory. A cycle is composed of two strokes, one
for insertion and one for withdrawal.

Accessories are tested as defined in Table 8.

For accessories rated for AC and DC operation, a new set of accessories shall be tested on
each circuit.

The test is made using the connections shown in Figure 15. For two-pole accessories the
Se/e tUl OVVI'I.‘UIL; C, UUIHIUVI‘I’I!y thU HIUtall ouppu:t aud tlL;U GUUUOO;bIIG IllUtall NGItO tU vIrre f the
poleg of the supply, is operated after half the number of strokes; for three-pole and threeipole
plus|neutral accessories, the selector switch C is operated after one-third of the -Aumbpr of
stroles and again after two-thirds of the number of strokes, so as to connect each pole in fturn.
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A Metal support
C Selector switch

Figure.15 — Circuit diagrams for breaking capacity and normal operation tests

Resistors and inductors are not connected in parallel, except that, if an air-core inducfor is
used, a resistor taking approximately 1 % of the current through the inductor is connected in
parallel with it. Iron-core inductors may be used, provided the current has substantially sine-
wave form. For the tests on three-pole accessories, three-core inductors are used.

After the test, the samples shall show no damage impairing their further use and no part shall
become detached.
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Table 8 — Breaking capacity

22.3
load

Rated Test cos ¢ Number of
current current Test voltage +0,05 cycles
on load
A A
13 17 1,1 x maximum rated 0,8 50
16 and 20 20 1,1 x maximum rated 0,8 50
30 and 32 40 1,1 x maximum rated 0,8 50
60 to 70 70 1,1 x maximum rated 0,8 20
125 up to and including 250 Rated 1,1 x maximum rated 0,8 20
current

shall have sufficient breaking capacity to interrupt the circuit in-case of a fault, wi

caugling a fire or shock hazard. The accessory need not remain functional after the compl

of th

Com)
thredq

Folld
with

23

23.1

Acce

e test. It shall not be used for any further tests.

bliance is checked by testing the mating accessoriesiin-accordance with 22.2 for
b making and breaking operations, if the accessory permits, under the indicated load.

wing the test, the accessories shall comply with a dielectric test in accordance with
voltage applied between the parts as indicated-in 21.2 a) or 21.2 b), as applicable.

Normal operation

Mechanical, electrical, and thermal stresses and contaminants

ssories shall withstand, without excessive wear or other harmful effect, the mechar

elecfrical, and thermal stresses-and contaminants occurring in normal use.

Com)
follo

i o B S T u |

bliance is checked by testing any accessory with a new complementary accessol]
ws:

or accessories-classified as suitable for making and breaking under load, in accord
ith 23.2 and-23.4. Additionally, a new set of samples shall be tested in accordance
3.3 follawed by the test of Clause 24.

or accessories classified as not suitable for making and breaking under load, in accord
ith723.3 and 23.4.

An accessory classified "not suitable for making and breaking ancelectrical circuit under

hout
Btion

p to

21.3

ical,

y as

ance
with

ance

23.2

Load endurance test

This test is carried out in the manner indicated and according to the arrangement as specified

in Cl

ause 22.

The test is made using the connections indicated in Clause 22, the selector switch C being
operated as specified in Clause 22.

The samples are tested at maximum rated operating voltage and rated current.

Accessories are tested for the number of cycles of operation specified and as defined in Table 9,
where a cycle is composed of two strokes, one for insertion and one for withdrawal.
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Accessories are tested with AC in a circuit with cos ¢ as specified in Table 9.

For accessories rated for AC and DC operation, a separate set of accessories shall be tested
on each circuit.

During the test, no sustained arcing shall occur.

After the test, the samples shall show

— no wear impairing the further use of the accessory or of its interlock, if any;

0 detached part;
o deterioration of enclosures or barriers;

n

n

rlo damage to the entry holes for the EV plug or vehicle connector contacts that,might impair
proper working;
n
n
t

o loosening of electrical or mechanical connections;
0 seepage of sealing compound;

hat the continuity between mating signal and pilot contacts are maintained.

The samples shall then withstand a dielectric strength test made in’ accordance with 21.3, the
test yoltage, however, being decreased by 500 V.

NOTH The humidity treatment is not repeated before the dielectric strength test of this Subclause 23.2.

Table 9 — Normal operation

Rated current cos ¢ + 0,053 Cycles of operation
A on-load no-load
2 0,8 6 000 4 000
13, 16 and 20 0,6 5000 5000
30 and 32 0,6 5000 5000
60 to 70 0,6 5 000 5000
125 up to and including 250 0,6 5000 5000
F cos @ denotes lagging, power factor.

23.3| No-load endurance test

23.3{1 This_test is carried out by the same means as in Clause 22, used in the mgnner
indigated-and in the test position as specified in Clause 22.

A H % tad £ 40 00N 1 £ 1 b ] H A £ 4 ES k
CC OOUINTCO Al ITOICTU TUT TU UUU LyULICTO UT UPTTAtiuIT wiiCTT a LyUIT 1o LUTTTPUSTU UT WU ollv eS,

one for insertion and one for withdrawal.

For accessories provided with a mechanical or electrical interlock, the interlock shall be latched
and unlatched after each complete insertion of the device.

NOTE For ease of testing, the interlock can be tested separately.

23.3.2 During this test, the devices under test shall be subjected to exposure to contaminants,
for 4 s with a tolerance of *E, s after each 1 000 cycles of operation and allowed to dry

completely before resuming the cycling test.

EV plugs and vehicle connectors shall be dipped into a solution of 5 % by volume of salt and
5 % by volume of sand (ISO 12103-A4 — Coarse Grade Test Dust, or the equivalent) suspended
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in distilled water, for a maximum of 5 s and removed. A tank or vessel shall be filled with the
solution to a depth of 25 mm £ 5 mm (1 inch + 0,2 inch). The devices shall be dipped in a
manner representing any natural position the device would come to rest if it fell to the ground.
The vessel or tank shall be large enough to allow the device to come to rest on the bottom
surface.

EV socket-outlets and vehicle inlets shall be dipped into the contaminant solution in a manner
exposing any face of the device that is capable of being exposed to the elements during use.

23.3.3 Following the exposure to contaminants, the samples shall be wiped dry externally and
allowed to dry. Small parts or other mechanisms that are capable of being serviced without the
use |of special tools can be serviced periodically in accordance with the manufactdrer’s
recommended maintenance practices. Contacts are not to be adjusted, cleaned, lubricated, or
othefwise conditioned before or during the test.

23.3{4 After the test, the samples shall show:

no wear impairing the further use of the accessory or of its interlock,-if,any;
no detached part;

no deterioration of enclosures or barriers;

no damage to the entry holes for the EV plug or vehicle connector contacts that might impair
proper working;

no loosening of electrical or mechanical connections;

no seepage of sealing compound;

that the continuity between mating signal and pilot contacts are maintained.

23.4( Lid springs

Lid gprings or other devices which are nof\automatically operated during the normal opertion
test,|if any, are tested separately by completely opening and closing the part, the numbgr of
times$ the part is opened being the same as the maximum number of insertions of the accegsory
spedfified in Table 9. The rate of operation shall be 7,5 strokes per minute or higher as agfreed
by all parties concerned.

24 Temperature rise

24.1| Accessories ‘shall be so constructed that the temperature rise in normal use i§ not
excelssive.

Comppliancenis’checked by testing any accessory with a new complementary accessory.

Accqgssofries shall be mounted as intended in normal use.

The test current is shown in Table 10.

Unless a dedicated cable is provided as specified by the manufacturer, rewirable accessories
are fitted with conductors of a cross-sectional area as specified in Table 10, the terminal screws
or nuts being tightened with a torque specified on the product or in the instruction sheets
supplied by the manufacturer or equal to two-thirds of that specified in Table 17.

For the purpose of this test, a length of at least 2 m of the cable shall be connected to the
terminals.

Non-rewirable accessories are tested as delivered.
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For accessories having three or more poles per circuit, for multiphase circuits, the test current
during the test shall be passed through the phase contacts. If there is a neutral contact, a
separate test shall be carried out passing the test current through the neutral contact and the
nearest phase contact.

A further separate test shall be carried out passing the test current through the earthing contact
and the nearest phase contact.

A current of 2 A shall be passed through the pilot contact and clean data (signal) earth, if any,
at the same time as any of these tests.

Table 10 — Test current and nominal cross-sectional areas
of copper conductors for temperature rise test

Rdted Cross-sectional area(s) of the conductors
cutrent Test current EV plugs EV plugs
vehicle inle,ts, EV socket- vehicle inIe’ts, EV sochet-
vehicle connectors outlets vehicle connectors outlets
A A mm? mm?2 AWG/MCM AWG/MEM
D 0,5 0,5 18 18
5 6,5 1 1.5 16 16
3 17 1,5 2,5 16 14
16 ajpd 20 22 2,5 4 14 12
30 aEd 32 42 6 10 10 8
60 fo 70 Rated current 16 25 6 4
0 Rated current 25 35 4
15 Rated current 50 70 0 00
200 Rated current 150 150 0000 0000
250 Rated current 150 185 0000 350
400 Rated current 240 300 500 600
500 Rated current 300 400 600 800
600 ajpd 630 Rated current 400 500 800 1000
800 Rated current 500 630 1000 1250

The fest shall be-continued until thermal stabilization is reached.

Thermal stabilization is considered to have occurred when three successive readings, tak¢n at
interyals(of'not less than 10 min, indicate no increase greater than 2 K.

The temperature is determined by means such as melting particles, colour-changing indicators,
or thermocouples, which are so chosen and positioned that they have negligible effect on the
temperature being determined.

Temperature rise is measured at measurement points T1, T2 and T3 that are located on
terminals or terminations, terminal screw, crimp barrel and conductor as shown in Figure 16.

For non-rewirable accessories, the surrounding components (e.g. housing) may be modified to
access the measurement positions on the contact parts to place thermocouples. Alternatively,
samples may be preassembled with thermocouples by the manufacturer, before being submitted
for testing.
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Figure 16 — Points of measurement
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emperature rise or terminals or terminations (measuring points 11T and ['Z) shall not ex

temperature rise of the conductor (measuring point T3) shall not exceed the insul
hj of the insulated conductor.

ated in 16.5, are not exceeded.

pliance is checked by repeating the test in 24.1, except for the-test on the neutral corj
nccessory is tested at rated current.

e discretion of all concerned parties, surface temperature measurements may be n
g the temperature rise tests in 24.1.

Flexible cables and their connection

Strain relief

lugs and vehicle connectors shalkbe so designed that the conductors are relieved
n, including twisting, where they are connected to the terminals or terminations, and
covering is protected from abrasion.

construction shall ensure ‘that the cable cannot touch accessible metal parts or int
| parts, for example cable anchorage screws, if these are electrically connecteg
ssible metal partS;>unless the accessible metal parts are connected to the int
ctive earth terminal.

bliance ischecked by inspection and by the following tests in Clause 25.

Requirements for EV plugs and vehicle connectors

Ceed

htion

Accessories shall be so constructed that the surface temperatures*in normal us¢, as

tact.

nade

from
that

brnal
d to
brnal

25.2

“Aon-rewirable EV pl | vehicl

Non-rewirable EV plugs and vehicle connectors shall be provided with a suitable flexible cable
appropriate for the rating of the EV plug and vehicle connector and as specified by the
manufacturer.

Non-

Com

rewirable EV plugs and vehicle connectors shall be tested as a cable assembly.

pliance is checked by inspection and by the test of 25.3.

25.2.2 Rewirable EV plugs and vehicle connectors

Rewirable accessories shall be provided with a strain relief means designed to prevent the
twisting of the cable that may occur. If any one of the components is not in position in the
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accessory as provided, an instruction sheet shall be provided to identify the necessary parts,
the method of assembly and the maximum and minimum size cable for which it is suitable.

The design of the cable anchorage shall be such that the anchorage or components are properly
positioned relative to the accessory when assembled.

Cable anchorages shall present no sharp edges to the cable and shall be so designed that the
anchorages or their components are not likely to be lost when the enclosure of the accessory
and not the cable anchorage is being opened.

Mak JOh;ft IIIUthUdO, ouuh a0 ty;llu thU UGb:U ;IItU d :\IIUt Ul ty;lly thU Ulldo vv;th Otl;lly, Ohcl: nOt
be uged.

Cable anchorages and cable inlets shall be suitable for the different types of flexibleCablg that
may [be connected.

If a ¢able entrance is provided with a sleeve to prevent damage to the cable; this sleeve ghall
be of insulating material and shall be smooth and free from burrs.

If a bell-mouthed opening is provided, the diameter at the end shall’'be at least 1,5 time$ the
diameter of the cable with the largest cross-sectional area to bé connected.

Heligal metal springs, whether bare or covered with insulating material, are not allowed as dable
sleeyes.

Comppliance is checked by inspection and by the tést of 25.3.

25.3| EV plugs and vehicle connectors provided with a flexible cable

EV plugs and vehicle connectors providediwith a flexible cable are subjected to a pull test ysing

an a

pparatus similar to that shown in_Kigure 17, followed by a torque test.
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Dimensions in millimetres

160 200

95 30

IEC

Kgy

A Sample
B Eccentric
C Crank

D Weight

Figure 17 — Apparatus for testing the cable anchorage
Non{rewirable accessories are tested as delivered.

Rewf[rable accessories are tested with the maximum and minimum size cables specified by the
manlfacturer’s wiring instructions.

Condluctors of the.cable of rewirable accessories are introduced into the terminals, the terminal
screws being tightened just sufficiently to prevent the conductors from easily changing [their
position.

The pable-anchorage is used in the normal way, clamping screws being tightened with a tarque
equdl to’two-thirds of that specified in 27.1. After reassembly of the sample, with cable glgnds,
if any, in position, the component parts shall fit snugly, and it shall not be possible to push the
cable into the sample to any appreciable extent.

The sample is fixed in the test apparatus so that the axis of the cable is vertical where it enters
the sample.

The cable is then subjected 100 times to a pull of the value shown in Table 11. Each pull is
applied without jerks and has a duration of 1 s.

Immediately afterwards, the cable is subjected to a torque, of the value specified in Table 11,
for 1 min.
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Table 11 — Pull force and torque test values for cable anchorage

Duri
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26 Mechanical strength

26.1

Acce
durin

Comj

Rated current Pulling force Torque Maximum
displacement
A N Nm mm

5 to 20 160 0,6 2
30 to 32 200 0,7 2
60 to 70 240 1,2 2
125 240 1,5 2

266 260 23 2
250 500 11,0 5
400 500 11,0 5
500 500 11,0 5

600 and 630 600 11,0 5
800 600 11,0 5

g the tests, the cable shall not be damaged.

the tests, the cable shall not have been displaced by more than the values indicat
e 14. For rewirable accessories, the ends of the cconductors shall not have m
eably in the terminals; for non-rewirable accessories, there shall be no break in
rical connections.

the measurement of the longitudinal displacement, a mark is made on the cable
nce of approximately 2 cm from the en@;of the sample or the cable anchorage b¢
ing the tests. If, for non-rewirable accessories, there is no definite end to the sample
ional mark is made on the body of the sample.

the tests, the displacement ofithe mark on the cable in relation to the sample or the g
orage is measured.

General

ssories shallhave adequate mechanical strength so as to withstand the stresses imp
g installation and use.

bliance is checked by the appropriate tests indicated in Table 12.
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Table 12 — Summary of mechanical tests

EV plug and vehicle connector EV socket-outlet and
vehicle inlet

Rewireable Non-rewireable

26.2 Ball impact - - X

26.3 Drop test X X -

26.4 Flexing test - X -

26.5 Cable gland (if any) X X -

26.6 Shutters (if any) X X X

26.7 Insulated end caps (if any) X X X
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Before starting the test of 26.2 or 26.3, accessories with enclosures of resilient or thermoplastic
material are placed, with their bases or flexible cables, in a chamber at a temperature of
(=30 + 2) °C for at least 16 h; they are then removed from the chamber and immediately
subjected to the test of 26.2 or 26.3, as appropriate.

26.2 Ball impact

Accessories shall have adequate strength to maintain the integrity of the marked degree of
protection after being subjected to impact blows occurring in normal use.

a) Blows are applied to the samples by swinging or dropping a 50,8 mm diameter steel sphere,
eighing 0,535 kg, fronma trergit (&), whichrwitt proauce am impact as imdicated i abtg 13.

The sample being tested shall be rigidly supported and the impact made normal ta sample
by means of the ball impact test apparatus. The ball impact test apparatus s shown in
Rigure 18.
It is intended that blows applied to samples in these tests will not strike mounting flanggs or
male contacts of vehicle inlets. The ball impact test apparatus is adjusted toapply blows as
they might occur in actual use and according to 26.2 b).
A Q\
|
b
|
|
|
|
= |
|
L
|
J/
\ )
A A
IE:
Key
1 Sphere stact position
2 Sphere impact position
A Test'sample
B Rigid supporting surfaces
C Rigid backing support

Figure 18 — Ball impact test

b) Five blows are applied to each test sample by means of a ball impact test apparatus.

The first four blows are applied when the accessory is mounted as in normal use on a vertical
board. The ball pendulum shall be mounted so that it swings parallel to that board. The
impact face of the ball pendulum shall be arranged such that when the ball pendulum hangs
freely, the impact face just touches the side of the accessory. The point of contact shall be
substantially at the geometric centre of the side face of the accessory, or the appropriate
projections of that face. The ball pendulum is then raised, released and the blow applied.
The accessory is then revolved 90° about an axis perpendicular to the mounting face and
its relationship to the impact face corrected, if necessary. A second blow is then applied.

The same procedure is repeated for two successive rotations of 90°, with a total of
four blows being applied.
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The fifth blow is applied with the plane of the ball pendulum perpendicular to the plane of
the mounting board such that the ball pendulum strikes the sample at its furthermost
projection from the mounting board.

Each blow shall provide an impact energy according to Table 13.

Table 13 — Impact energy for ball impact test

Energy
Rating J

A
Vehicle inlets EV socket-

N O =M

Acce
speg

ilad
outrets

1

=N

Up to and including 32

Above 32 and up to and including 100
Above 100 and up to and including 150
Above 150 and up to and including 800

A 0N

2
3
4

V socket-outlet and vehicle inlet samples shall each be fixed to a‘rigid mounting boa
0 normal use, cable entries are left open and fixing screws of(¢overs and enclosure;
ghtened with a torque equal to two-thirds of that specified in Table 17. Lids on EV so
utlets are left normally closed. Caps supplied with vehicle inlets will be installed.

fter the test, the samples shall show that:
no part has become detached;

no part has moved, loosened or deformed todhe’extent that the part no longer func
or operates as intended;

he samples shall show no damage that:

according to IEC 61032:1997;

defeats the integrity of the englosure so that acceptable mechanical protection is
afforded to the internal parts-of the accessory;

causes a condition that-results in the accessory not complying with the strain
requirements, if applicable;

results in a reduction of creepage and clearance distances between uninsulated
parts of oppositéspolarity, uninsulated live parts and accessible dead or grounded 1
below the minimum acceptable values;

results in_any other evidence of damage that could increase the risk of fire or ele
shock.

ssories>with a degree of protection 1P44 and higher shall withstand the relevant
ified.in Clause 20.

d as
are
Cket-

fions

makes uninsulated live parts accessible to contact, by the standard test finger, prole B,

not

elief

live
netal

ctric

test

Accessories with enclosures of thermoplastic material shall withstand the test of 21.4.

NOTE Small chips, cracks and dents, which do not adversely affect the protection against electrical shock or
moisture, are neglected. In case of doubt, the appropriate test of Clause 20 and Clause 21 are carried out.

26.3

Drop test

Rewirable EV plugs and vehicle connectors are fitted with a small section of the lightest type of
flexible cable of the smallest cross-sectional area recommended by the manufacturer.

Non-rewirable EV plugs and vehicle connectors are tested with a small section of the flexible
cable as delivered.
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The free end of the cable and an additional rope or other flexible means, etc., attached to the
flexible cable, both having a total length of 2,25 m, is fixed to a wall at a height of 1 m above

the floor, as shown in Figure 19.

The sample is held so that the cable is horizontal and then it is allowed to fall onto a concrete
floor. This is done eight times; the cable being rotated through 45° at its fixing each time.

After the test, the samples shall show no damage within the meaning of this document; in
particular, no part shall have become detached or loosened. The samples shall not expose
parts likely to become live. The samples shall maintain their IP rating.

Accgssories with a degree of protection IP44 and higher shall withstand the relevant| test
spedified in Clause 20.

Accgssories with enclosures of thermoplastic material shall withstand the test of|21.4.

NOTH Small chips and dents, which do not adversely affect the protection against electric\shock or moisturg, are
neglefted.

Dimensions in millinpetres
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Figure 19 — Arrangement for mechanical strength test
for EV plugs and vehicle connectors

26.4| Flexing test

Non-rewirable accessories are subjected to a flexing test in an apparatus similar to that shown
in Figure 20.

The sample is fixed to the oscillating member of the apparatus so that at the middle of travel,
the axis of the flexible cable, where it enters the sample, is vertical and passes through the axis

of oscillation.

The oscillating member is so positioned that the flexible cable makes the minimum lateral
movement when the oscillating member of the test apparatus is moved over its full travel.

The cable is loaded with a weight such that the force applied is as shown in Table 14.
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Table 14 — Mechanical load flexing test

Rated current Force
A N
Up to and including 20 20
from 21 up to and including 32 25
from 33 up to and including 70 50
from 71 up to and including 250 75
from 251 up to and including 400 100
from 401 up to and including 500 120
from 501 up to and including 600 140
from 601 up to and including 800 180

A current equal to the rated current of the accessory is passed through'the conductors| the
voltdge between them being the rated voltage.

The |oscillating member is moved backwards and forwards through”an angle of 90° (48° on
eithgr side of the vertical), the number of flexings being 20 000 and the rate of flexing 60 per
mindyte.

Aftenf the test, the samples shall show no damage withinthe meaning of this document.

A fleking is one movement, either backwards or farwards.
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Linear dimension in millimetres

250

IEC

Key
Device for fixing.the.sample
B Axis of oscillation
Weight totapply the force
Figure 20 — Apparatus for flexing test
26.5—Cable-gtand-test

Screwed glands are fitted with a cylindrical metal rod having a diameter, in millimetres, equal
to the nearest whole number below the internal diameter of the packing, in millimetres. The
glands are then tightened by means of a suitable spanner, the force shown in Table 15 being
applied to the spanner for 1 min, at a point 25 cm from the axis of the gland.
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Aftenf the test, the glands and the enclosures of the samples shall show no damage.withi
meahing of this document.

26.6| Shutters

Shutters shall be so designed that they withstand the mechanical force which may be expe

Table 15 — Torque test values for glands

Diameter of test rod Force
mm N
Metal glands Glands of
moulded material
Up to and including 20 30 20
Over 20 up to and including 30 40 30
Over 30 50 40

D the

cted

in ngrmal use, for example when an EV plug contact is inadvertently forced against the shjutter

of an EV socket-outlet entry hole.

Compliance is checked by the following test, which is carried out on specimens which
been submitted to the test according to Clause 23.

Onel|EV plug contact, or vehicle connector contact, of¢the same system is applied for 1 min|
a fonce of 75 N against the shutter of an entry hole' in a direction perpendicular to the
surfgce of the EV socket-outlet or vehicle inlet.

The plug contact shall not come into contact(with live parts.

An efectrical indicator with a voltage notdess than 40 V and not more than 50 V is used to ¢
contact with the relevant part.

Aftef the test, the specimens shall show no damage within the meaning of this document.
NOTH Small dents on the surface which do not adversely affect further use of the socket-outlet are ignored.
26.7| Insulated end'caps

26.7|11 General

Insulated end_caps, if any, shall be fixed sufficiently to the contact pins so that they withs
the mechanical force and abuse to which the accessories may be exposed in normal use.

Theystrattbesubjectedtothetestso

have

with
front
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After each of the following tests, the samples shall show no damage as follows:

no part shall become detached;

no part shall have moved, loosened or deformed to the extent that the samples no longer

function or operate as intended.

no uninsulated live part shall become accessible with the standard test finger, probe B,

according to IEC 61032:1997;

no reduction shall occur of creepage and clearance distances between uninsulated live parts
of opposite polarity, uninsulated live parts and accessible dead or grounded metal parts,

below the minimum acceptable values;

no other evidence of damage shall result that could increase the risk of fire or electric shock.
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26.7.2 Insulated end caps — Change of temperature test

Accessories with insulated end caps on the contacts shall not be adversely affected by the
temperature stress conditions which may occur in normal use.

Compliance is checked by conditioning the accessories while mated with their complementary
accessory. The specimens are mated with their complementary accessory and subjected to the
change of temperature test of IEC 60068-2-14 with the following parameters:

— Test procedure Nb

— Lower temperature T, -30°C
— Higher temperature Tg +100 °C
-  §lew rate 3 K/min
— Bxposure time t4 1h

—  Number of cycles 5

26.7|3 Insulated end caps - Pull test

A sef of six contact assemblies with insulated end caps shall be subjetted to a pull test. A force
defined in Table 16 is applied for 1 min and it shall be applied in.a direction opposite from the
contact, along the contact axis. The pulling force shall be applied in a way where it causgs no
effeqt on the fixing area of the part.

NOTH The force can be applied by a drilling in the insulated end cap, rectangular to the contact axis, close o the
end.

Table 16 — Pulling forcé<on insulated end caps

Contact diameter Pulling force
mm N
Upto 3 20
Above 3 40

27 $crews, current-carrying parts and connections

27.1| Connections, €electrical or otherwise, shall withstand the mechanical stresses occufrring
in ngrmal use.

Screws transmitting contact pressure and screws that are operated when connectind the
accessory and have a nominal diameter less than 3,5 mm shall screw into a metal nut or metal
insefnt.

Compliance is checked by inspection and by the following test for screws and nuts which
transmit contact pressure, or which are operated when connecting the accessory.

The screws or nuts are tightened and loosened:

— ten times for screws in engagement with a thread of insulating material;

— five times for nuts and other screws.

Screws in engagement with a thread of insulating material are completely removed and
reinserted each time.

This removal and insertion of the screws or nuts shall be carried out at such a rate that the
thread in the insulating material suffers no appreciable temperature rise owing to friction.
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When testing terminal screws and nuts, a copper conductor having the largest cross-sectional
area in Table 1, rigid (solid or stranded) for EV socket-outlets and vehicle inlets and flexible for
EV plugs and vehicle connectors, is placed in the terminal.

The test is made by means of a suitable screwdriver or spanner. The maximum torque applied
when tightening is equal to that shown in Table 17 except that the torque is increased by 20 %
for screws in engagement with a thread in a hole which is obtained by plunging, if the length of
the extrusion exceeds 80 % of the original thickness of the metal.

When the manufacturer specifies, for terminal screws, a torque greater than values given in

Table 17, this specified torque shall be applied for the test
Table 17 — Tightening torque for verification
of mechanical strength of screw-type terminals
Nominal diameter Torque
Metric standard of thread Nm
values
mm 2 nb e
2,5 <2,8 0,2 04 0,4
3,0 >2,8<3,0 0,25 035 0,5
- >3,0<3,2 0,3 0,6 0,6
3,5 >3,2<3,6 0,4 0,8 0,8
4,0 >3,6<4,1 057 1,2 1,2
4,5 >41<4,7 0,8 1,8 1,8
5,0 >4,7<5,3 0,8 2,0 2,0
6,0 >5,3<6,0 1,2 2,5 3,0
8,0 >6,0 <80 2,5 3,5 6,0
10,0 > 8,0:s410,0 4,0 10,0
12,0 >109,0<12,0 14,0
14,0 > 12,0 < 15,0 19,0
16,0 > 15,0 <20,0 25,0
20,0 > 20,0 <24,0 36,0
240 > 24,0 50,0
2 |. applies to screws without heads which when tightened do not protrude from the
hele,vand to screws which cannot be tightened by means of a screwdriver having a
blade wider than the diameter of the screw.
b II: applies to other screws and nuts which are tightened by means of a screwdriver.
¢ 1ll: applies to screws and nuts which can be tightened by means other than a
screwdriver.

Each time the clamping screw(s) or nut(s) is (are) loosened, a new conductor shall be used for
a further connection.

When a screw has a hexagonal head with means for tightening with a screwdriver and the
values in columns Il and Ill are different, the test is made twice, first applying the torque
specified in column lll to the hexagonal head and then, on another set of samples, applying the
torque specified in column Il by means of a screwdriver. If the values in columns Il and Il are
the same, only the test with the screwdriver is made.

After the test for clamping screws or nuts, the clamping unit shall not have undergone changes
that adversely affect its further use.
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NOTE 1 For mantle terminals, the specified nominal diameter is that of the slotted stud.

For mantle terminals in which the nut is tightened by means other than a screwdriver and for which the nominal screw
diameter is over 10 mm, the value of the torque is under consideration.

Screws or nuts which are operated when connecting up the accessory include terminal screws or nuts, assembly
screws, screws for fixing covers, etc., but not connections for screwed conduits and screws for fixing EV socket-

outlet

s or vehicle inlets to the mounting surface.

The shape of the blade of the test screwdriver shall suit the head of the screw to be tested.

The

screws and nuts shall not be tightened in jerks.

NOTH
of CI3

27.2
conn
the 1

Corr

Com)

The

slan{ing manner is prevented, for example by guiding the.screw by the pan to be fixed,

rece

27.3
throy
no lg
shrir

Com)

NOTEH

27.4

Com)

Spring washers.may provide satisfactory locking.

2 Damage to covers is neglected. Connections made by screws will have been partially checked by.th
use 23 and Clause 26.

Screws in engagement with a thread of insulating material and which are operated v
ecting the accessory shall have a length of engagement of at least 3 mmplus one-thi
ominal screw diameter, or 8 mm, whichever is shorter.

pct introduction of the screw into the threaded hole shall be ensured:
bliance is checked by inspection, by measurement and by manual test.

requirement with regard to the correct introduction is met'if introduction of the screw

5s in the threaded hole or by the use of a screw with the leading thread removed.

Electrical connections shall be so designed.that the contact pressure is not transn
gh insulating material other than ceramic, pure mica or other material with characteri
ss suitable, unless there is sufficient resiliency in the metallic parts to compensate fo
kage or yielding of the insulating material.

bliance is checked by inspection:

The suitability of the material js'Considered with respect to its dimensional stability.

pliance is checked by inspection and by manual test.

For ||ivets, a non-circular shank or an appropriate notch may be sufficient.

e test

vhen
rd of

in a
by a

itted
stics
any

Screws and rivets that/serve as electrical as well as mechanical connections shdll be
locke¢d against loosening:

Sealing compound, which softens on heating, provides satisfactory locking only for screw

conn

27.5

- C

- a

ections not subject to torsion in normal use.

Current-carrying parts, other than terminals, shall be either of:

opper;

n alloy containing at least 50 % copper;

— or other metal no less resistant to corrosion than copper and having mechanical properties

n

Com

o less suitable.

pliance is checked by inspection and, if necessary, by chemical analysis.

The requirements for terminals are included in Clause 13.
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27.6 Contacts that are subjected to a sliding action in normal use shall be of a metal resistant
to corrosion. Springs ensuring the resiliency of contact tubes shall be of metal resistant to
corrosion or be adequately protected against corrosion.

Compliance is checked by inspection and, if necessary, by chemical analysis.

NOTE A testfor determining the resistance to corrosion or the adequacy to the protection against corrosion is under
consideration.

28 Creepage distances, clearances and distances through sealing compound

28.1
- b

|
—_

shall

signal circuits shall be treated as "accessible metal parts" for the purpose of

Subg

For
large
rewi

EV 3
an E

etween live parts of different polarity;
etween live parts and:

rough sealing compound (as solid insulation):

Creepage distances, clearances and distances through sealing compound:

accessible metal parts;
protective earthing contacts, fixing screws and similar devices;

external assembly screws, other than screws which are on the,engagement face of
and are isolated from the protective earthing contacts;

metal enclosures, if not lined with insulating materialy,including fittings for condd
armoured cable;

the surface on which the base of an EV socket-outlet is mounted;

the bottom of any conductor recess in the base.of an EV socket-outlet;

between live parts covered with at least 2,5 mm of sealing compound and the su
on which the base of an EV socket-outlet is mounted;

between live parts covered with at'least 2 mm of sealing compound and the botto
any conductor recess in the base“of an EV socket-outlet,

be evaluated in accordance ‘with IEC 60664-1 and IEC 60664-3. The control pilot

lause 28.1.

ewirable accessories, compliance is checked using samples fitted with conductors o
st cross-sectional area specified in Table 1, and also without conductors. For
able accessaries, compliance is checked using samples as delivered.

ocket-outlets and vehicle connectors are checked when in engagement with and wi
V plug.

lugs

it or

face

m of

and
this

f the
non-

hout

Any

The surface on which the base of an EV socket-outlet is mounted includes any surface with
which the base is in contact when the EV socket-outlet is installed. If the base is provided with
a metal plate at the back, this plate is not regarded as the mounting surface.

28.2 Sealing compound shall not protrude above the edge of the cavity in which it is contained.

Compliance is checked by inspection.

28.3

Accessories shall be designed for pollution degree 3 according to IEC 60664-1.
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28.4 For the interior of the accessory a lower pollution degree can be considered if protection
is afforded by a suitable enclosure. If other pollution degrees are needed, creepage and
clearance distances shall be in accordance with IEC 60664-1. The comparative tracking index
(CTI) value shall be evaluated in accordance with IEC 60112.

28.5 In conducting evaluations in accordance with |EC 60664-1 and IEC 60664-3,
guidelines noted in 28.5 a) to 28.5 h) shall be used:

a)

All accessories shall be considered overvoltage Category II.

the

b) Pollution degree 2 may be considered to exist on a printed wiring board between adjacent

29

canductive material which is covered by any coating, which provides an uninterri

pted

vering over at least one side, and the complete distance up to the other side of condu
aterial.

ollution degree 1 may be achieved at a specific printed wiring board location by applic
f at least a 0,8 mm thick layer of suitable silicone rubber or for a group of)printed w
oards through potting, without air bubbles, in epoxy or a suitable pottingmaterial.

valuation of clearances only may be conducted in accordance withNEC 60664-1:2
lause 6, Tests and measurements.

valuation of clearances and creepage distances shall be conducted in accordance
IEC 60664-1:2020, Clause 5, Design for insulation coordination, 5.2, Dimensionin
learances, and 5.3, Dimensioning of creepage distances.

valuation of permanent protective coatings applied to rigid printed board assemblies
improve the insulation properties shall be conducted.in accordance with IEC 60664

he phase-to-ground rated system voltage used in the determination of clearances sha

ltage used in the evaluation of seedrdary circuitry may be interpolated with
imterpolation continued across |IEC 60664-1:2020, Table F.1 for rated impulse withs
vppltage peak and clearance.

Determination of the dimensions_of clearance and creepage distances shall be condd
im accordance with IEC 60664-1:;2020, 6.2, Verification of clearances.

Resistance to heat and to fire

29.1| Accessories shallkbe sufficiently resistant to heat.

Compliance is checked by the tests of 29.2 and 29.3.

29.2| The samples are kept for 1 h in a heating cabinet at a temperature of (100 = 5) °C.

ctive

btion
iring

020,

with
g of

ised
3.

Il be
020,

5tem
the
tand

cted

They shadll not undergo any change impairing their further use and sealing compound sha
flow to such an extent that live parts are exposed.

| not

Marking shall still be easily legible.

NOTE A slight displacement of the sealing compound is neglected.

29.3 Parts of insulating material are subjected to a ball-pressure test according to
IEC 60695-10-2. The test is carried out in a heating cabinet at a temperature of:

o (125 5) °C for parts supporting live parts of rewirable accessories;
e (80t 3) °C for other parts.

For materials which show deformation, this diameter shall not exceed 2 mm.
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NOTE For elastomeric materials a test is under consideration.

The test is not made on parts of ceramic material.

29.4 External parts of insulating material and insulating parts supporting live parts of

acce

29.5

ssories shall be resistant to abnormal heat and to fire.

External conductors cannot be considered as retaining the current-carrying parts.

In case of doubt, to determine whether an insulating material is necessary to retain current-

Comj

speg

The

The

|
o =

The
edge

The
repe

bliance is checked by the glow-wire test given in IEC 60695-2-11 with the’/follo
ifications.

femperature of the tip of the glow-wire is:

(650 £ 10) °C for parts of insulating material not necessary to/retain current-car
parts and parts of the protective earthing circuits in position) ,even though they a
contact with them;

OTE Tests are not made on glands and sealing compounds.
(850 + 15) °C for parts of insulating material necessary to retain current-carrying
and parts of the protective earthing circuits in pasition.
{ip of the glow-wire is applied to the following-places:
0 the middle of one external part for each material, with the exception of glands and se
ompounds;
0 the middle of an insulating contact-tarrying part for each material.

tip is applied to flat surfaces and not to grooves, knock-outs, narrow recesses or S
s and if possible, not less than-9 mm from the edges of the accessories.

fest is made on one spécimen. In case of doubt regarding the results of the test, the tq
ated with two further specimens.

pccessories aré considered to have withstood the glow-wire test if:

here is noyvisible flame and no sustained glowing, or

ame or'glowing of the specimen or of the surroundings extinguish within 30 s afte
emoyal. of the glow-wire, and the surrounding parts have not burned away complg
here-shall be no permanent ignition of the tissue paper.

ut conductors while held in positions with the insulating material in question remoyved.

ined

wing

ying
e in

barts

aling

harp

stis

 the
tely.

30 Corrosion and resistance to rusting

Ferrous parts, including enclosures, shall be adequately protected against rusting.

Where corrosion can be a problem on electrical parts, IP67 accessories are recommended.

For specific conditions and the provisions for these conditions, special consideration should be
given to the product by the manufacturer with regard to resistance to corrosion.

Com

pliance is checked by the following test.
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All grease is removed from the parts to be tested, by immersion in ethyl acetone, acetone,
methyl ethyl ketone or an equivalent degreasing agent for 10 min. The parts are then immersed
for 10 min in a 10 % solution of ammonium chloride in water at a temperature of (20 £ 5) °C.

Without drying, but after shaking off any drops, the parts are placed for 10 min in a box
containing air saturated with moisture at a temperature of (20 £ 5) °C.

After the parts have been dried for 10 min in a heating cabinet at a temperature of (100 = 5) °C,
their surfaces shall show no signs of rust.
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31.1

EV ¢
inlet

Com)

31.2

The
the i
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small helical springs and the like, and for inaccessible parts exposed to abrasion,’ a

if there is doubt about the effectiveness of the grease film and the test is then made wi
ous removal of the grease.

Conditional short-circuit current

General

b shall adequately withstand a conditional short-circuit'eurrent.
pliance is checked by the following test.

Ratings and test conditions

fest is applied to a new accessory maunted as in normal use and connected accordi
ndications of 31.3.

as representative of the type. Compliance is checked by testing each accessory with a

mati

The
with
the 4

In th
not 6

ng accessory complying-with this document.

the requirements of IEC 60269-1 and IEC 60269-2 and having rating identical to tho
ccessory.

e event that a fuse with a rated current equal to that of the accessories being tested
xist, a_fuse having the next higher rated value shall be used.

Fuse

technical data as well as its cut-off value shall be stated in the test report.

ayer

case may provide sufficient protection against rusting. Such parts are subjectedto thq test

hout

ocket-outlets and their mating EV plugs as well as vehicle’connectors and mating vehicle

g to

rent numbers of poles for the same rated current and the same construction are considered

new

short-circuit protective device shall be a "gG" type fuse for general application compfying

e of

Hoes

The fuse (F1) shall be installed between the supply source and the accessory being tested.

The minimum prospective short-circuit current withstand of 10 kA or of a higher value specified
by the manufacturer shall be applied to an accessory and a complementary accessory in the
connected position.

NOTE Higher short-circuit test currents are under consideration for accessories rated 250 A or higher.

The test voltage shall be identical to the rated operating voltage of the accessory tested.

No p

ower-factor value or time constant is specified for this test.
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The

following tolerances shall be applied during the test:

— current: from 90 % to 110 %;
— voltage: from 100 % to 105 %;
— frequency:  from 95 % to 105 %.

31.3

Test circuit

The test circuits and test conditions are as follows:

a) Figure 21, Figure 22 and Figure 23 give the diagrams of the circuit to be used for the test:

b)

d)

The
sect
eithe

two-pole accessories on single-phase AC or DC (Figure 21);
three-pole accessories on three-phase AC (Figure 22);
four-pole accessories on three-phase four-wire AC (Figure 23).

he supply S feeds a circuit including resistors R4, reactors X and the accessories D u
pSt.

h all cases, the supply shall have sufficient power to permitCthé verification o
haracteristics given by the manufacturer.

0 each test circuit (Figure 21, Figure 22 and Figure 23), the resistors and reactor
nserted between the supply source S and the equipment D-under test. The position g
osing device A and the current sensing devices (4, I, I3)“may be different.

here shall be one and only one point of the test cifcuit which is earthed; this may be
hort-circuit link of the test circuit of the neutral peint of the supply or any other conve
oint.

Il parts of the accessories normally earthed in service, including the protective ¢
ontact and pilot contact, the enclosure orthe screens, shall be insulated from earth
onnected to a point as indicated in Figure 21, Figure 22 and Figure 23.

his connection shall comprise a fuse element F2 consisting of a copper wire 0,8 m
iameter and at least 50 mm long, 0r a fuse element of 30/35 A for the detection of the
urrent.

connection of the accessories under test shall be made with copper wires having ¢
onal areas as indicated in*Table 1, and lengths as short as possible, not exceeding 1
r side.

nder

the

are
f the

b the
hient

parth
and

m in
fault

0SS-
m on
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S
1
o O N
Key
S supply
R, U1, U2 U3 |
1 1. U2, U voltage sensors
\% voltage measuring device
ﬁ' A closing device
u R, adjustable resistor
r X2
F2 N neutral of supply
(or artificial neutral)
F2 fusible element
] X adjustable reactor
u 1o R, I .
r R, fault(eufrent limiting resistgr
D aceéessory under test
X} A% (including connecting cablgs)
F1 fuses
] 3 B temporary connections
: : for calibration
F1 | F1 |
| | I 1y current sensors
| I
r-ﬂ—-:—-——-—-——-:—/-E-—r— r shunt resistor
' | | '
| 2\ ! ) ! ’ P pilot contact
U 2 H ] U 3 | '
r | | r | |
1 I I 1 D
I |
Loy L]
| |
1B I B
> — - y — 4
L :> I, :>
—J IEC
a) Adjustable loads-X and R, may be located either on the high-voltage side or on the low-voltage side of the qupply
cifcuit, the.closing device A being located on the low-voltage side.
b) U1, U2 and U3, may, alternatively, be connected between phase and neutral.
Ei 21 Di
gure

current withstand of two-pole equipment on a single-phase AC or DC
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S
1
T T ON
@
R1a) R1a) R1a) Key
S supply
s —+ — U1,U2 U3, voltage sensors
I I ! U4,U5 U6
r X2 r X2 r X F2 Y voltage measutihg
I device
L——" r B closing\device
J m R, adjustable resistor
Ur1b) Urzb) Ur3b) R, N neutral of supply
- (or artificial neutral
A2) F2 fusible element
adjustable reactors
b — - b — - b — - R, fault current limitin
| | | resistor
| | |
F1 ' F1 [ F1 ! accessory under te
| | | D X R
I I I (including
l_.__.:_-__-_-__-:_.__-_-_--+. 5 connecting cables)
! | | | '
| ) N K\;/:\ | F1 fuses
us | | us 1| us i - _
| | r | r | | B temporary connecti
, ! ! } ‘ for calibration
R S N ANUN NOE S S )
| | | I1, I2, I3 current sensors
,_.B ,_.B }o B
r shunt resistor
P pilot contact
L :) I, :> [ :)
- IEC
a) Agjustable loads X and R, may be located either on the high-voltage side or on the low-voltage side of the s
cifcuit, the closing device A being located on the low-voltage side.
b) U, Ur2 and Ur3, may, alternatively, be connected between phase and neutral.

pbns

upply

Figure 22 — Diagram of the test circuit for the verification of short-circuit
current withstand of three-pole equipment
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S
1
0 0 0 oN Key
/‘\ S supply
\V/ U1,U2, U3, voltage sensors
U4, U5, U6
R R R A closing device
\% voltage measuring
| I | device
C 4 C 4 l C 4 R, adjustable resistor
a) a) a)
r XEr X=r X F2 N neutral of-su
| (or artificial neutral)
' [ —[ F2 fusible“elemgnt
J R X adjustable repctors
b) b) b)
Ut U2 U3 - R, fault current
T resistor
A2 D accessory under test
(including
connecting cé@bles)
$— 1 » — $—
! ! | F1 fuses
F1l || | SI F1{ || 1 B
| | : for calibratio
Ml == T P ‘ o0 | t
. ' y o, current sensgrs
! Y N\ /\;;‘ vz
U4 I| |l us | us I ! l ! i r shunt resisto
I I I .
I_:______._{__ - _{.._._-__- __)D P pilot contact
|
:B : B 'B
> — - y — - > — -
l > L, ) I >

a) A

IEC

cifcuit, the closing device A being located on the low-voltage side.

b) U1, U2 and U 3;.may, alternatively, be connected between phase and neutral.

Figure 23 — Diagram of the test circuit for the verification of
short-circuit current withstand of four-pole equipment

ply

imiting

temporary copnections

justable loads X and"R,vmay be located either on the high-voltage side or on the low-voltage side of the qupply

31.4—Calibration

The calibration of the test circuit is carried out by placing temporary connections B of negligible
impedance as close as reasonably possible to the terminals provided for connecting the

accessories under test.

31.5 Test procedure

Temporary connections B are replaced by the accessories under test. The circuit is closed on
a value of the prospective current at least equal to the conditional short-circuit withstand current

of the accessories under test.
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31.6 Behaviour of the equipment under test

During the test, the accessories shall not endanger the operator nor damage the adjacent
equipment.

There shall be neither arcing nor flashover between poles, and no melting of the fault detection
circuit fuse of the exposed conductive parts (F2).

31.7 Acceptance conditions

Acceptance conditions are as follows:

- the accessories shall remain mechanically operable;

- contact welding, such as to prevent an opening operation using normal operating mgans,
is not permitted;

- immediately after the test, the accessories shall comply with acdielectric test in
accordance with 21.3 with voltage applied between the parts as indicated in 21.2 p) or
21.2 b), as applicable.

32 Electromagnetic compatibility

32.1] Immunity

The pperation of accessories within the scope of this doecument in normal use is not affectgd by
elecfromagnetic disturbances.

32.2] Emission

Accqgssories within the scope of this document-are intended for continuous use. In normaljuse,
they|do not generate electromagnetic disturbances.

33 Vehicle drive over

33.1] An EV plug or vehicle-eannector shall have adequate resistance to damage from Heing
drivgn over by a vehicle.

Compliance is checkéd)by the test mentioned in 33.2 and 33.3.

33.2| Accessories wired with the minimum size cable of a type recommended by| the
manyfacturer-shall be placed on a concrete floor in any normal position of rest, with the mgans
for gnsuring.thie required degree of protection against moisture, if any, being positioned as in
normal ,use. A crushing force shall be applied with a wheel load of (5 000 £ 250) N py a

convientional automotive tyre, P225/75R15 or an equivalent tyre suitable for the load, moynted
on am—md—mmw*ﬁmﬁ?m-mﬁw i * the

accessory under test at a speed of (8 £ 2) km/h. The accessory shall be oriented in a natural
resting position before applying the force in a different direction for each sample. The accessory
under test shall be held or blocked in a fixed position so that it does not move substantially
during the application of the applied force. In no case is the force to be applied to the projecting
pins.

There shall be no severe cracking, breakage, or deformation to the extent that:

— live parts, other than exposed wiring terminals, or internal wiring are made accessible to
contact by the standard test finger, probe B, according to IEC 61032:1997. See 10.1;

— the integrity of the enclosure is defeated so that acceptable mechanical or environmental
(degrees of) protection is not afforded to the internal parts of the accessory, or polarization
of the accessory is defeated;
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there is interference with the operation, function or installation of the accessory;
the accessory does not provide adequate strain relief for the flexible cable;

the creepage distances and clearances between live parts of opposite polarity, live parts

and accessible dead or earthed metal are reduced below the values in 28.1;
other evidence of damage that could increase the risk of fire or electric shock occurs;

the accessory does not comply with a repeated dielectric test in accordance with 21.3.

33.3 The procedure described in 33.2 shall be repeated on additional samples, with an applied
crushing force of (11 000 £ 550) N using a conventional automotive tyre suitable for the load

and

nflated to its rated pressure

33.4| As a result of the test in 33.3, the accessories shall either comply with 38:1" g

dam

remqved from service.

34

Thermal cycling

34.1] General

Accgssories shall be so constructed that the mechanical ,characteristics of relaxatio
electrical contacts and terminations prevent excessive increase’ of overheating as indicat

24 .1

Comppliance is checked by the test sequence of 34.2;)34.3 and 34.4.

34.2| Initial temperature rise test

Three samples are tested for temperaturesrise according to 24.1. Their temperature ri
recofded.

The femperature rise shall be in accordance with 24.1.

34.3| Thermal cycling test

The |samples in matedy condition are then submitted to the following test accordin
IEC p0068-2-14 (Test-Na) with the following parameters:

r be

bged or broken to the extent that the accessory is rendered unusable and will‘\have fo be

n of
pd in

be IS

g to

High temperature +125 °C
Low tempgrature -40 °C
Tlemperature exposure duration 30 min
Transfer time 3 min max.
N N £ L 4.0 L
INUTTTOTT 0T CyrlIiTo rv-vyuiCo

For the purpose of the test, appropriate cable or conductors shall be used.

34.4 Final temperature rise test

The mated samples are allowed to return to ambient temperature, then tested for temperature
rise according to 24.1. Their temperature rise is recorded.

Samples are considered to comply with this test if the values of their temperature rise do not
differ by more than 5 K from the initial values measured in 34.2 and do not exceed 50 K.
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35 Humidity exposure

35.1 General

Accessories shall be so constructed that the oxidation for pin and sleeve surfaces do not
produce excessive increase of overheating as indicated in 16.6 and 16.7.

The mating accessory for testing shall be made with the same plating material as the submitted
accessory.

oy-the-eeptact

F ~ aokaa—mranvidadarath aiaaot wawrbar B
VUL OOVUTTUO TUVIULUU VWILIT LUTTIAULlo WIiTuT U
or P P

endyrance test is not performed.
Three samples shall be subjected to the test sequence of 35.2, 35.3, and 35.4.
Comppliance is checked by the following test.

35.2| Initial temperature rise test

The samples are tested for temperature rise according to 24.1.

35.3] Humidity test

Humlidity exposure shall be in accordance with IEC 6Q068-2-30, Variant 2 with the following
parafmneters:

- II=85°C
umidity: 95 %

~

For the cool down cycle, variant 2 shall be \used.

The test sequence is as follows:

a) 4500 cycles mechanical mating/unmating without load,
b) Humidity exposure for thiree humidity cycles of 24 h each unmated,
c) 4500 cycles mecharnical mating/unmating without load,

d) Rumidity exposure for three humidity cycles of 24 h each unmated.

Follgwing the lastiexposure, the samples shall be returned to room ambient (25 + 5) °C| and
40 % to 75 %-relative humidity for 24 h.

35.4 Einal temperature rise test

. Ll D4 L . L Ll - Ll e L L L e L - H
FOIIO VVIlly urec Z<=Iri Ib'L,UVb'ly [JUIIUU, re acCtcosvuUrics arc trcirr (cstcu 1U71 lUlllpb‘ldLuIb‘ TIS© n
accordance with 24.1.

Samples are considered to comply with this test if the values of their temperature rise do not
differ by more than +10 K from their initial values measured in 35.2 and do not exceed 50 K.

36 Misalignment

36.1 General

Accessories shall be so constructed that the mechanical integrity of the electrical contacts,
terminals, and terminations are maintained to prevent excessive increase of overheating as
indicated in 24.1 when subjected to external mechanical loads.
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For accessories provided with contacts where plating is made of silver or silver alloy according

to 16

.7, the mated samples are then tested for temperature rise according to 24.1.

Their temperature rise is recorded. Samples are considered to comply with this test if the value
of their temperature rise does not exceed 50 K.

For accessories provided with contacts where plating is not made of silver or silver alloy
according to 16.7, the samples shall be subjected to test of Clause 37.

Compliance is checked by the test sequence of 36.2 and 36.3.

36.2] Samples

For accessories having three or more poles per circuit, for multiphase circuits, the test cufrent
during the test shall be passed through the phase contacts. If there is a nedatral contact, a
sepdrate test shall be carried out passing the test current through the neutralhcontact and the
neargest phase contact.

Conjacts including contact-tubes or pins, if any, and their corresponding clamping unitg are
conslidered as being of the same design if they have the same material and the same shape
and dimensions. They may differ in length, with other dimensions being the same as thoge of
the gphase contact.

At thle discretion of the manufacturer, the same samples can be used for both tests.

36.3| Misalignment test

Accqgssories are subjected to a temperature rise'test according to 24.1.

Immediately following temperature stabilization, the accessories are subjected to extgrnal
mechanical loads as illustrated in Figure’24 and described below in this Subclause 36.3.

The femperature rise shall be megasured in intervals of 10 s or less.

Using a force gauge, apply a-foad of 100 N with a tolerance of “8 N as illustrated in Figute 20
in each direction. Theslaad should be applied for a minimum of 1 min. Following this [load
application, the load-'should be removed for a time of 10 s and the load re-applied in the|next
diredqtion within 10 s-“This process is continued until the load is applied in the four direcfions
(=X, [+X, =Y, +¥)xas illustrated in Figure 25.

The process»is repeated a total of three (3) times.
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Figure 24 — Overview of the mechanical load test

IEC IEC

a) Sidewview b) Back view

Figure 25 — Application of external mechanical load (mounted according to Figure R4)

During the-test the accessory temperature rise shall not exceed 50 K with the maximum
tempgerature variance between tests of less than 10 K as illustrated in Figure 26.
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Not acceptable Acceptable

Prying operation £c

Figure 26 — Temperature rise criteria under external mechanical load

Contact endurance test

Equipment

his test, an EV socket-outlet and EV plug, or vehigelgjinlet and vehicle connector, are tegted.
EV socket-outlet or vehicle inlet shall be mounted vertically on a supporting panel as shown
gure 27 and placed in an oven. A mating accessory shall be connected to the EV sogket-
t or vehicle inlet.

mating accessory for testing shall be made with the same plating material as the subniitted

accelssory.
For accessories provided with contacts where plating is made of silver or silver alloy, the coptact
endyrance test is not performed.
B Key
A Forced-air circulating oven
c D B Panel with EV socket-outlet or vehicle inlet
c EV socket-outlet or vehicle inlet with 2 m of cgble
D E\ nlua orvahicle-connectorwith-2 m of cohl
EV plug-orvehicle-connectorwith2-m-ofcabl
\h 3
g

IEC

Figure 27 — Forced-air circulating oven
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37.2

Test sequence

The whole test arrangement including the conductors shall be placed in a forced-air circulating
oven that provides a continuous and homogenous temperature around the test samples at the
beginning of the test cycle. The oven temperature shall be set at a temperature of (70 £ 2) °C.

The samples shall be subjected to 240 thermal cycles of heating and cooling. The thermal cycle

shall

consist of a minimum of 3 h heating, and the following (see Figure 28):

1) With the test sample in the circulating oven, a test current equal to the rated current of the
accessories (1 A) is passed through the sample for a minimum of 2 h or until thermal

2)

f
T
g
3) A
t

a

4) ¢
a
g
n

5)

6)

7)

=l SO~ N~ AT S 0 =

tabitizatiomaccording to 24,175 reactied, Whictheveris forger. A AC Turrent sthattbe
br AC rated accessories. A DC current shall be used for DC rated accessories.

he time required to reach thermal stabilization, if longer than 2 h, is recorded.,"The
urrent and the oven are then turned off.

t the end of each 24th heating period (i.e. 24th, 48th 72nd etc.) and before the overn
pst current are shut off, the temperature rise of the contact terminalyor.'termination
gain be measured and recorded, before the test current is switched;off.

nce the test current circuit has been switched off, each set of accéssories shall be unm
nd allowed to cool until they return to an ambient temperature of (20 = 5) °C, the
ompleting one thermal cycle. Forced cooling may be provided at the discretion o
panufacturer for faster cooling.

OTE The test samples can be removed from the heating chambeér)for cooling, then returned at the beg
f the next cycle.

Dnce the samples have cooled at ambient air)‘temperature for at least 1 h, the)
bconnected (mated), and placed back in the oven if they were removed during the co
eriod. The oven is turned back on and the temperature reset to (70 = 2) °C with stepS
repeated after thermal stabilization has been reached, for a total of 240 cycles.

reak points in the test cycle are permitted during any of the resting periods at room am
PO + 5) °C.

emperature rise measurements.are recorded during the end of the 24th heating cycle,
gain, every 24 heating cycles, up to and including the 240t cycle. A total o
neasurements are taken.

he average value of these ten recorded temperature-rises of each terminal or termin

b calculated as the T, value.

sed
test

and
shall

ated
reby
f the

nning

are
Dling
1 to

bient

then
ten

htion
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720

O® 08 ®& .

Ke
a) First T measurement is taken after first cycle, second T measurement'is)taken after 24! cycle, and
then T measurements are taken every 24 cycles for the remainder of the test.
(—)_g Mate accessories under test
@ Unmate accessories under test

Figure 28 — Thermal cycling

37.3| Compliance
Samples are considered to comply withithe test if:

n inspection with normal or corrected vision, and without additional magnification, shows
0 changes obviously impairifig further use, such as cracks, deformations, and the likg;

;

ne deviation of each individual recorded value of the temperature rise in accordance|with

4.1 is maintained within 15 % of T, as indicated in Figure 29.

N S S5 Q

An example is shownin Figure 29.
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Temperature rise "PASS" CRITERIA

K
Mo o N mm Mem mmm Mem o M mm e = e e w6 mm =X

Average value 28,6 /\
Average value -15 % 24,3 \
Average value +15 % 32,8 ’ /\ /
- - - l-—l-—kl;/—l——l-
Cycle N°  Measured 7° rise ? /
A \_~
24 28 4 v

T

Temperature rise

48 24,8
72 26,0 Number of cycles ) IEd
96 26,6
120 30,0
144 30,8
168 29,0
192 28,0
216 32,0
240 30,0
Temperature rise "FAIL" CRITERIA
K
Average value 30,7

Average value -15 % 26,1

Average value +15 % 35,2 2
0
Cycle N°  Measured T° rise 2
14
Q.
‘ -
24 28,4 =
48 26,0
72 27,2
96 29.0
Number of cycles IEC
120 30,0 ’
144 32,0 Key
168 30,4 —§—— Measured T°rise
192 36,0 = =f}= = Mean value
246 34,0 Compliance minimum
240 33,5 = e = Compliance-maximutm

Figure 29 — Pass/fail based on temperature rise criteria
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AVANT-PROPOS

Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normatisation com
I’ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’lEC/a pour ob
voriser la coopération internationale pour toutes les questions de normalisation dans”les domain
lectricité et de I’électronique. A cet effet, 'IEC — entre autres activités — publie desMNormes internatio
s Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) 4
hides (ci-aprés dénommés "Publication(s) de I'IEC"). Leur élaboration est confiéé a*des comités d’étude
vaux desquels tout Comité national intéressé par le sujet traité peut'participer. Les organis
ernationales, gouvernementales et non gouvernementales, en liaison avec.l|lEC, participent égalemer
vaux. L'IEC collabore étroitement avec I'Organisation Internationale~de~Normalisation (ISO), selo
nditions fixées par accord entre les deux organisations.

s décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mesy
ssible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC intér
nt représentés dans chaque comité d’études.

s Publications de I'lEC se présentent sous la forme de~recommandations internationales et sont ag
mme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que

‘assure de I'exactitude du contenu technique de ses publieations; I'lEC ne peut pas étre tenue responsa

ventuelle mauvaise utilisation ou interprétation qui en’est faite par un quelconque utilisateur final.

hns le but d’encourager 'uniformité internationale,“les Comités nationaux de I'lEC s’engagent, dans to
psure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications natid
régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
gionales correspondantes doivent étre indiquéees en termes clairs dans ces derniéres.

EC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépen
Lrnissent des services d’évaluationide conformité et, dans certains secteurs, accédent aux marqu
nformité de I'lEC. L’IEC n’est respensable d’aucun des services effectués par les organismes de certifi
Hépendants.

us les utilisateurs doivent s’assurer qu’ils sont en possession de la derniére édition de cette publication

compris ses experts/particuliers et les membres de ses comités d’études et des Comités nationaux de
ur tout préjudice cause en cas de dommages corporels et matériels, ou de tout autre dommage de qU
ture que ce soity directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
coulant de la_publication ou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de
au crédit qui“tui est accordé.

httention\est attirée sur les références normatives citées dans cette publication. L’utilisation de public
férencées est obligatoire pour une application correcte de la présente publication.

hifention est attirée sur le fait que certains des éléments de la présente publication de 'l|EC peuvent faire
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L'IEC 62196-1 a été établie par le sous-comité 23H: Prises de courant pour usages industriels
et analogues, et pour Véhicules Electriques, du comité d’études 23 de 'l|EC: Petit appareillage.
Il s’agit d’'une Norme internationale.

Cette quatriéme édition annule et remplace la troisieme édition parue en 2014. Cette édition
constitue une révision technique.

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

a) suppression des références aux interfaces universelles en courant alternatif et en courant

c

ontinu;
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b)
c)

d)

e)

exigences supplémentaires pour les matériaux de contact et la métallisation;

modification de I'essai d’échauffement pour inclure des points de mesure
supplémentaires;

essais supplémentaires pour examiner les contraintes et la stabilité thermique, I'usure
mecanique et une mauvaise utilisation des appareils, ainsi que leur exposition a des
contaminants;

déplacement des informations et exigences concernant la charge en courant continu dans
I'EC 62196-3.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
23H/499/FDIS 23H/503/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information'sur le vote gyant

aboti a son approbation.
La version frangaise de la norme n’a pas été soumise au vote.

La Igngue employée pour I’élaboration de cette Norme internationale est 'anglais.

Le présent document a été rédigé selon les Directives/ISO/IEC, Partie 2, il a été dévelpppé
selon les Directives ISO/IEC, Partie 1 et les Directivés ISO/IEC, Supplément IEC, disponjbles
sous| www.iec.ch/members_experts/refdocs. Les principaux types de documents développés

par I[IEC sont décrits plus en détail sous www.iecych/standardsdev/publications.

Une |liste de toutes les parties de la sériex]lEC 62196, publiées sous le titre général Fighes,
soclés de prise de courant, prises mobileside véhicule et socles de connecteurs de véhiclile —

Chafge conductive des véhicules électrigues, se trouve sur le site web de 'lEC.

Les
Les
modf{fications aux articles carnespondants du présent document.

Dang le présent document, les caractéres d’imprimerie suivants sont utilisés:

barties suivantes de I'lEC 62196 traitent des exigences de types particuliers d’appafeils.
articles correspondant a:ées exigences particulieres représentent des compléments ou

gxigences: caracteres romains;
modalités @’essai: caracteres italiques;

nptes: petits caractéres romains.

Le cpmite a décidé que le contenu du présent document ne sera pas modifié avant la dafe de

ESGOMMEeEeS etattves au

reconduit,

supprime,

remplacé par une édition révisée, ou
amendé.

IMPORTANT - Le logo "colour inside™ qui se trouve sur la page de couverture de ce document
indique qu’elle contient des couleurs qui sont considérées comme utiles a une bonne
compréhension de son contenu. Les utilisateurs devraient, par conséquent, imprimer cette
publication en utilisant une imprimante couleur.
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INTRODUCTION

La série IEC 61851 (toutes les parties) spécifie les exigences relatives aux systémes de charge
conductive pour véhicules électriques (VE).

La série IEC 62196 (toutes les parties) spécifie les exigences relatives aux fiches, socles de
prise de courant, prises mobiles de véhicule, socles de connecteurs de véhicule et cables de
charge, qui sont décrits dans la série IEC 61851.

Certaines charges peuvent étre réalisées par le raccordement direct d’'un véhicule électrique
aux B i ] i ] ] i i

résepu électrique).

Certains modes de charge exigent une alimentation dédiée et des équipements de ch
incofporant des circuits de controle et de communication.

La sgrie IEC 62196 (toutes les parties) couvre les exigences mécaniques; électriques ¢
perfarmances relatives aux fiches, socles de prise de courant, prises mobiles de véhicu
soclg¢s de connecteurs de véhicule pour la connexion entre des équipements d’aliment
pour|VE et les véhicules électriques.

La serie IEC 62196 est constituée des parties suivantes:

1

partie 1: Exigences générales, qui comprend les articles de caractére général;

partie 2: Exigences dimensionnelles de compatibilité pour les appareils a brochsd
Ivéoles pour courant alternatif;

ou

arge

t de
le et
ation

s et

artie 3: Exigences dimensionnelles de compatibilité pour les connecteurs de véhicule a

roches et alvéoles pour courant continuset’pour courants alternatif et continu;

artie 3-1: Prise mobile de véhicule, socle de connecteur de véhicule et cable de ch
révus pour une utilisation avec ufiysystéme de gestion thermique pour une charg
urant continu;

. 1 . . . CLtpr 2 5o A
artie 4 . Exigences dimensionnelles de compatibilité et d’interchangeabilité pou
ppareils a broches et alvéoles en courant continu pour les applications de classe Il 0
lasse IlI;

artie 6: Exigences«dimensionnelles de compatibilité et d’interchangeabilité pour les p
e courant de véhicules a broches et alvéoles en courant continu destinées aux applica
tilisant un systeme de séparation électrique de protection.

arge
e en

les
u de
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ions

Publication a venir.
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FICHES, SOCLES DE PRISE DE COURANT, PRISES MOBILES DE

VEHICULE ET SOCLES DE CONNECTEURS DE VEHICULE - CHARGE
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la série IEC 61851 (toutes les parties), qui fonctionnént/a différentes tensions et fréquence

qui g
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amb

NOTEH
NOTEH

NOTH
spéci
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Les

systéme d’alimentation pour véhicule électrique conformément a la série IEC 61851 (toute

parti

Domaine d’application

CONDUCTIVE DES VEHICULES ELECTRIQUES -

Partie 1: Exigences générales

résente partie de I'lEC 62196 s’applique aux fiches VE, socles de prise de courant
s mobiles de véhicule, socles de connecteur de véhicules, ci-aprés désignés, par le t
areils", et aux cables de charge pour véhicules électriques (VE) destinésalétre uti
les systemes de charge conductive qui comprennent des moyens de controle, aveg
on assignée d’emploi n’excédant pas:

90 V 50 Hz a 60 Hz, a un courant alternatif assigné n’excédant pasy250 A;
500 V, a un courant continu assigné n’excédant pas 800 A.

appareils et cables de charge sont prévus pour étre jinstallés exclusivement par
bnnes averties (IEV 195-04-02) ou des personnes qualifiees (IEV 195-04-01).

appareils et cables de charge sont prévus pour étre utilisés dans les circuits spécifiés

euvent inclure des signaux trés basse tension\et des signaux de communication.

ante comprise entre —30 °C et +40 °C.

1 Dans certains pays, d’autres exigenees peuvent s’appliquer.
2 Dans le pays suivant, la température de -35 °C s’applique: SE.

3 Le fabricant peut élargirla’'plage de températures a condition de fournir des informations sur la
iée.

appareils sont destinés a étre connectés uniquement a des cables ayant des conduct
livre ou en alliage“de cuivre.

pppareils ‘couverts par le présent document sont destinés a une utilisation au sein

bs).

VE,
Brme
lisés

une

des

jans
s, et

appareils et cables de charge sont destinés pour une utilisation a une température

plage

eurs

d’un
S les

Le p
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modes 1 et 2 conformément & I'lEC 61851-1:2017, 6.2.

NOTE 4 Dans les pays suivants, le mode 1 n’est pas permis: UK, US, CA, SG.

2 Reéférences normatives

r les

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I’édition citée s’applique. Pour les références non datées, la derniére édition du document de
référence s’applique (y compris les éventuels amendements).

IEC 60068-2-14, Essais d’environnement — Partie 2-14: Essais — Essai N: Variation de
température
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IEC 60068-2-30, Essais d’environnement — Partie 2-30: Essais — Essai Db: Essai cyclique de
chaleur humide (cycle de 12 h + 12 h)

IEC 60112, Méthode de détermination des indices de résistance et de tenue au cheminement
des matériaux isolants solides

IEC 60227 (toutes les parties), Conducteurs et cables isolés au polychlorure de vinyle, de
tension nominale au plus égale a 450/750 V

IEC 60228:2004, Ames des cébles isolés

IEC p0245-4, Conducteurs et cables isolés au caoutchouc — Tension assignée au plus.éghale a
450/y50 V — Partie 4: Cables souples

IEC 60269-1, Fusibles basse tension — Partie 1. Exigences générales

IEC b0269-2, Fusibles basse tension — Partie 2: Exigences supplémentaires pour les fusjbles
destlnés a étre utilisés par des personnes habilitées (fusibles pour @sages essentiellenent
indusgtriels) — Exemples de systemes de fusibles normalisés A a K

IEC $0309-4:2021, Fiches, socles fixes de prise de courant,prises mobiles et soclep de
conrlecteur pour usages industriels — Partie 4: Socles de prisé de courant avec interrupjteur,
aved ou sans dispositif de verrouillage

IEC 0529:1989, Degrés de protection procurés par’les enveloppes (Code IP)
IEC $0529:1989/AMD1:1999
IEC $0529:1989/AMD2:2013

IEC p0664-1:2020, Coordination de Iisolement des matériels dans les réseaux d’éngrgie
électrique a basse tension — Partie 1: PrincCipes, exigences et essais

IEC $0664-3, Coordination de l'iselement des matériels dans les systemes (réseaux) a bpsse
tensfon — Partie 3: Utilisation de-revétement, d’empotage ou de moulage pour la proteftion
contfe la pollution

IEC p0695-2-11, Essais\ relatifs aux risques du feu— Partie 2-11: Essais au fil
incapdescent/chauffant)— Méthode d’essai d’inflammabilité pour produits finis (GWEPT)

IEC $0695-10-2,"Essais relatifs aux risques du feu — Partie 10-2: Chaleurs anormales — Essai
a la bille

IEC p0947+3:2020, Appareillage a basse tension — Partie 3: Interrupteurs, sectionngurs,
interruptéurs-sectionneurs et combinés-fusibles

IEC 60947-5-1, Appareillage a basse tension— Partie 5-1: Appareils et éléments de
commutation pour circuits de commande — Appareils électromécaniques pour circuits de
commande

IEC 61032:1997, Protection des personnes et des matériels par les enveloppes — Calibres
d’essai pour la vérification

IEC 61058-1:2016, Interrupteurs pour appareils — Partie 1: Exigences générales

IEC 61851-1:2017, Systeme de charge conductive pour véhicules électriques — Partie 1:
Exigences générales
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IEC 61851-23:—2, Systéme de charge conductive pour véhicules électriques — Partie 23: Borne
de charge en courant continu pour véhicules électriques

IEC 62196-2:2022, Fiches, socles de prise de courant, prises mobiles et socles de connecteurs
de véhicule — Charge conductive des véhicules électriques — Partie 2: Exigences
dimensionnelles de compatibilité pour les appareils a broches et alvéoles pour courant alternatif

IEC 62196-3:2022, Fiches, socles de prise de courant, prises mobiles de véhicule et socles de
connecteur de véhicule — Charge conductive des véhicules électriques — Partie 3: Exigences
dimensionnelles de compatibilité pour les connecteurs de véhicule a broches et alvéoles pour

courant-continu et pour courants alternatif et continu

ISO [1456, Revétements métalliques et autres revétements inorganiques,~<>D4pbts
électrolytiques de nickel, de nickel plus chrome, de cuivre plus nickel et de cuivre“plus nlickel
plus|chrome

ISO R081, Revétements métalliques et autres revétements inorganiques— D4pbts
électrolytiques de zinc avec traitements supplémentaires sur fer ou acjer

ISO R093, Dépdts électrolytiques d’étain — Spécifications et méthodes d’essai

ISO §521:2008, Revétements métalliques et autres revétements inorganiques — D@pbts
élecirolytiques d’argent et d’alliages d’argent pour applications industrielles — Spécificatiops et
méthodes d’essai

3 Termes et définitions
Pourn les besoins du présent document, les.té€rmes et définitions suivants s’appliquent.

L’'ISO et I'IEC tiennent a jour des baseside données terminologiques destinées a étre utilisées
en nprmalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible aI’adresse http://www.electropedia.org/

e |80 Online browsing platform: disponible a I'adresse http://www.iso.org/obp

NOTH 1 Lorsque les termes;*tension" et "courant" sont utilisés, ils impliquent les valeurs quadratiques moygennes
(efficgces), sauf spécification contraire.

NOTH 2 L'’utilisation\des appareils est indiquée a la Figure 1.

2 seconde édition en cours d’établissement. Stade au moment de la publication: IEC PRVC 61851-23:2022.
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®

(2

1EC
Légende

1 Boitier de contréle intégré au cable

A Socle de prise de courant normalisé ou socle de prise de courant VE
B Fiche normalisée ou fiche VE

C Prise mobile de véhicule

D Socle de connecteur de véhicule

Figure 1 — Schéma indiquant I’utilisation des appareils

3.1
alimpntation auxiliaire
fourniture d’énergie électrique provenant d’'une source externe utilisée a des fins autres qpe la
charge de la batterie 'de propulsion du VE

Note [ a I'article: ~Enfrangais, 'ensemble résultant de I'insertion d’une fiche dans un socle de prise de courant est
appelp "prise de~courant".

3.2
cable de charge
ensdmble r\nmpneé d'un cible enllplo équipé d'une fiche normalisée ou VVE et/ou d'une prise
mobile de véhicule, utilisé pour établir la connexion entre le VE et le réseau d’alimentation ou
une borne de charge pour VE

Note 1 a I’article:  Un cable de charge peut étre détachable ou faire partie intégrante du VE ou de la borne de charge
pour VE.

Note 2 a I'article: Un céable de charge peut comprendre un ou plusieurs cables, avec ou sans gaine de protection;
il peut étre dans un tube flexible, un tube de protection ou un chemin de cables.

[SOURCE: IEC 61851-1:2017, 3.5.2, modifié¢ — Le terme "fiche" a été remplacé par "fiche
normalisée ou VE"]
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3.3

bouchon

partie séparée ou attachée, qui peut étre utilisée pour assurer le degré de protection d’une
fiche VE ou d’'un socle de connecteur de véhicule, lorsqu’il (elle) n’est pas engagé(e) dans un
socle de prise de courant VE ou une prise mobile de véhicule

3.4
organe de serrage
partie de la borne indispensable pour le serrage et la connexion électrique du conducteur

3.5
comtatibilité
compatible

aptitbde des appareils a s’accoupler et étre fonctionnels

Note [l a I'article: Des appareils non compatibles peuvent physiquement s’accoupler, mais ne_pas étre fonctiopnels.

3.6
counant de court-circuit conditionnel
courpnt présumé qu’un appareil, protégé par un dispositif spécifié"de protection contr¢ les
courfs-circuits, peut supporter de fagon satisfaisante pendant la duree’totale de fonctionneent
de ce¢ dispositif dans les conditions spécifiées d’emploi et de camportement

[SOURCE: IEC 60050-441:1984, 441-17-20, modifié — Lelconcept de dispositif limiteur de
courpnt a été étendu a un dispositif de protection contredes courts-circuits dont la fonction p’est
pas pniquement de limiter le courant]

3.7
partie conductrice
partie capable de conduire un courant électrique

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

3.8
conpexion
liaispn conductrice unique

3.9
cordon prolongateur
ensgmble composé-d’un céble souple, équipé d’'une fiche VE et destiné a étre raccordé § une
prisg mobile deéhicule conforme a la série IEC 62196

3.10
disp|
disp6
I'appareillage

- ! de

Note 1 a l'article: Voir 'lEC 60947-1:2020, 3.4.16.

[SOURCE: IEC 60309-4:2021, 3.406, modifié en francais — Le terme "appareil" a été remplacé
par "dispositif"]

3.1

couvercle

dispositif procurant le degré de protection d’un appareil lorsqu’il n’est pas engagé dans un socle
de prise de courant normalisé ou VE, ou dans une prise mobile de véhicule

Note 1 a I'article: Un couvercle peut étre utilisé comme dispositif de retenue ou comme partie d’'un dispositif de
retenue.
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uvercle.

double isolation

isola

tion comprenant a la fois une isolation principale et une isolation supplémentaire

[SOURCE: IEC 60050-195:2021, 195-06-08]

3.13
véhi

cule électrique

Les bouchons, les capots, les obturateurs et les dispositifs semblables peuvent réaliser la fonction

VE

tout

(véthuIe électrique routier)

éhicule propulsé par un moteur électrique dont le courant électrique provient d’ unisys

de sfockage d’énergie rechargeable (RESS) et destiné principalement a étre utilisé,sur les
publigques

[SOURCE: IEC 61851-1:2017, 3.4.1, modifié — La note a été omise]

3.14

fiche¢ VE

appdreil connecté a I'extrémité du cable de charge et destiné a@tre raccordé au socle de
de cpurant VE situé a la sortie de I’équipement

Note [I a I'article: Une fiche VE n’est pas destinée a étre raccord€e directement aux socles de prise de cd
normalisés prévus dans les installations de batiments.

3.15

socle de prise de courant VE

appdreil situé a la sortie de I’équipement d’inffastructure et destiné a étre raccordé a une
VE ¢n vue de la connexion d’un cable de charge

Note [l a I'article: Un socle de prise de courant'VE n’est pas destiné a étre installé comme socle de prise de c(
normalisé dans les installations de batiments, ni a étre raccordé a des fiches normalisées.

3.16

systpme d’alimentation pour.VE

équipement ou ensemble .d*¢quipements assurant des fonctions dédiées a I'alimentatio
énergie électrique a partir d'une installation électrique fixe ou d’un réseau d’aliment

jusqu’au VE pour les (bésoins de la charge

[SOL

3.17

JRCE: IEC.64851-1:2017, 3.1.1, modifié — Les exemples ont été omis]

Tré
TBT

Basse Tension

eme
oies

Drise

urant

iche

urant

h en
htion

tension ne depassant pas la limite de tension appropriee comme specifiee dans I'lEC 61140

3.18

appareil réparable sur le terrain
appareil construit de maniére a ce qu’il ne puisse étre recablé, réparé ou remplacé que par le
personnel autorisé du fabricant ou bien par une personne qualifiée conformément a la
réglementation nationale

3.19

partie active dangereuse
partie sous tension dangereuse
partie active qui peut provoquer, dans certaines conditions, un choc électrique nuisible

[SOURCE: IEC 60050-195:2021, 195-06-05, modifié — La Note a l'article a été omise]
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3.20
IC-C

PD

cable de charge Mode 2 conforme a I'lEC 62752

[SOURCE: IEC 61851-1:2017, 3.5.6]

3.21
emb

out isolant

piéce réalisée en matériau isolant, située a I'extrémité d’un contact, et assurant une protection
contre I'accés aux parties actives dangereuses

3.22
isol
isol
ense
oue

[SOL
été d

3.23

dispositif de verrouillage
psitif qui prévient la mise sous tension des contacts d'alimentation d’'un socle de prige de

disp
cour
soit

de vghicule tant que ses contacts sont sous tension, soit met hors tension les contacts &g
sépdration

3.24

monjiteur d’isolement

IM

circyit électrique de contrdle du véhigule par rapport a la fonction d’'isolement a la terr

systéme d’alimentation pour VE

3.25

disppsitif d’accrochage

parti
dec

tion

ment

mble des matériaux et parties utilisés pour isoler des éléments conducteursydiun disp
hsemble des propriétés qui caractérisent 'aptitude d’'une isolation a assurer’sa foncti

JRCE: IEC 60050-151:2001, 151-15-41 et 151-15-42, modifiés — Lés deux définition
ombinées en une seule et coordonnées par la conjonction "ou"]

ant VE/prise mobile de véhicule avant qu’une fiche VE-ou une prise mobile de véhicu
suffisamment engagée, et qui soit prévient le retrait‘de la fiche VE/du socle de conne

e d’'un mécanisme de.verrouillage destinée a maintenir une fiche VE dans le socle de
pburant VE ou la prise mobile de véhicule dans le socle de connecteur et a empécher

retrajit volontaire ouinvolontaire

EXEMPLE Voirfes-Feuilles de norme 2-1 et 2-11ld dans I''EC 62196-2:2022 et 3-llic dans I'lEC 62196-3:2022.
3.26

capagt

dispositif pour assurer le degré de protection d’'un appareil

Dsitif
DN

5 ont

e ne
Cteur
vant

e du

Drise
son

Note 1 a l'article: Un capot est généralement articulé.

3.27

partie active

partie sous tension
partie conductrice destinée a étre sous tension dans des conditions normales de
fonctionnement, y compris le conducteur de neutre et le conducteur de point milieu, a

I'exc

eption toutefois du conducteur PEN, du conducteur PEM et du conducteur PEL

[SOURCE: IEC 60050-195:2021, 195-02-19]
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mécanisme de verrouillage
moyen destiné a réduire la probabilité de manceuvre impropre ou de retrait non autorisé de
I'appareil

EXEMPLE Une disposition permettant le cadenassage

3.29

borne pour cosses et barrettes
borne a serrage sous téte de vis ou borne a goujon fileté prévue pour le serrage d’'une cosse
ou d’une barrette au moyen d’une vis ou d’un écrou

VOIR

3.30
born
born
fente

Note
I'écro

R:  Figure 2.

(T T

NZ\

// —

Figure 2 — Borne pour cosses et barrettes

m
o

e a capot taraudé

pratiquée dans un goujon fileté

a l'article: L’ame est serrée contre le fond de la fente par une rondelle de forme appropriée placég
L, par un téton central si I'écrolnest un capot taraudé ou par d’autres moyens aussi efficaces pour transn

e dans laquelle I'dme d’'un conductefir est serrée au moyen d’un écrou contre le fond d’

une

sous
hettre

la pression de I'écrou a 'ame a l'iftérieur de la fente.
VOIR: Figure 3.
éul
N
7 1
%
|
* I
I IEC
Figure 3 — Bornes a trou
3.31

appareil mécanique de connexion
appareil de connexion destiné a fermer et a ouvrir un ou plusieurs circuits électriques au moyen
de contacts séparables

[SOURCE: IEC 60050-441:1984, 441-14-02, modifié — La note a été supprimée]
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3.32

appareil non démontable

appareil construit de telle sorte que le cable souple ou le cablage ne puisse pas étre séparé de
I'appareil sans le rendre inutilisable de maniére permanente

EXEMPLE Une fiche VE surmoulée sur le cable est un exemple d’appareil non démontable.

[SOURCE: IEC 60050-581:2008, 581-26-33, modifié — Le terme "connecteur" a été remplacé
par "appareil" et "cablage" a été ajouté a la définition; un exemple a également été ajouté]

3.33

borne a trou
borng dans laquelle le conducteur est inséré dans un trou ou dans un logement, ou il est'serré
sous| la tige de la vis ou des vis

VOIR: Figure 4.

Note || a I'article: La pression de serrage peut étre appliquée directement par la tige de laVis*ou par l'intermédiaire
d’un qrgane de serrage sur lequel s’exerce la pression de la tige de la vis.

[SOURCE: IEC 60050-442:1998, 442-06-22, modifié¢ — Dans la définition, le terme "borne de
typela vis" a été remplacé par "borne" et la mention "ou des vis" a(été ajoutée; dans la Note 1
a l'afticle, le terme "piéce de serrage" a été remplacé par "organe de serrage" et la Figur¢ 4 a
été gjoutée]

[0

i
—

Z

Figure 4 — Bornes a trou

///
\\\
N

IEC

3.34
contact pilote
contact électrigue® auxiliaire destiné a la commande, la signalisation, la surveillance qu le
verrguillage

Note || aAl’article: Le contact pilote n’est pas considéré comme un pdle.

[SOURCETEC60309-12021,3-25]

3.35
conducteur de protection
conducteur prévu a des fins de sécurité, par exemple protection contre les chocs électriques

EXEMPLE Conducteur de liaison de protection, conducteur de mise a la terre de protection, conducteur de mise a
la terre lorsqu'il est utilisé pour la protection contre les chocs électriques.

[SOURCE: IEC 60050-826:2004, 826-13-22, modifié — Les exemples ont été ajoutés et la note
a été supprimée]
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mise a la terre de protection
action de mettre a la terre a des fins de sécurité électrique

[SOURCE: IEC 60050-195:2021, 195-01-11]

3.37

conducteur de mise a la terre de protection
conducteur de protection prévu pour réaliser la mise a la terre de protection

Sollnf\l_ Lo oo 400 . 29094 40L 092 441
PINUL. TLU DUUJUTTJIJ.LULT, TIUJTULT T 1]

3.38
cout
cour

3.39

tensjion assignée d’emploi

tens
prév

3.40
isol
isol
douh

Note
essai

[SOL

3.41

disppsitif de retenue

disp
mob
emp

EXEM

3.42

appareil démontable

ant assigné
Ant assigné a I'appareil par le fabricant pour le fonctionnement spécifié d’unl appareil

on assignée de l'alimentation ou des alimentations pour laquelleMa“borne de I'appare
e

tion renforcée
ion assurant un degré de protection contre les chatcs ¢lectriques équivalant a celui @
le isolation

b séparément en tant qu’isolation principale ou isolation supplémentaire.

JRCE: IEC 60050-195:2021, 195-06-09]

psitif, par exemple mécanique ou électromécanique, qui maintient la fiche VE ou la
le de véhicule en position, lorsque cette derniére est engagée correctement, e
bche qu’elle soit retiréesinvolontairement

PLE Voir les Feuillesyde norme dans I'l|EC 62196-2:2022 et dans I'|EC 62196-3:2022.

| est

une

a l'article: L’isolation renforcée peut comporter plusieurs couches qui ne peuvent pas étre soumises aux

Drise
qui

étre

ala

appdreil construit de telle fagon que son cable souple d’alimentation ou le cablage puisse
remplacé

[SOURCE: IEC 60050-442:1998 442-01-17, maodifiée — | e terme "cAblage" a été ajouté
définition]

3.43

borne a plaquette
borne dans laquelle I'dme d’'un conducteur est serrée sous une plaquette au moyen de deux ou

plusi

eurs vis ou écrous

VOIR: Figure 5.


https://iecnorm.com/api/?name=749a888639d9799970da3db48dc0f12b

IEC 62196-1:2022 © |EC 2022 - 113 -

mm am £
// \\\ /// \\\
\\ // \\ //
ZH ) 2.
IEC

Figure 5 — Bornes a plaquette

3.44
schdma de trés basse tension de sécurité
schéma TBTS

schéma électrique dont la tension ne peut pas dépasser la valeur de la trés basse tension:

- ans des conditions normales; et

— dans des conditions de premier défaut, y compris les défauts a lajterre dans les aytres
dircuits électriques.

[SOURCE: IEC 60050-826:2004, 826-12-31, modifiée — Le terme”"schéma de trés bpsse
tension de sécurité" a été ajouté et la note a été omise]

3.45
borne a serrage sous téte de vis
borne dans laquelle I’'ame d’un conducteur est serrée'sous la téte de la vis

VOIR: Figure 6

Note || a l'article: La pression de serrage peut étresappliquée directement par la téte de la vis ou au moyen |d’'une
partiel intermédiaire, telle qu’'une rondelle, une plaquette ou un dispositif empéchant le conducteur ou ses brins de
s’échapper.

[SOURCE: IEC 60050-442:1998, 442-06-08, modifiée — La seconde partie de la définition & été
incluse dans la Note 1 et la Figure 6 a été ajoutée]
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Figure 6 — Bornes a vis

3.46

obturateur

piece mobile incorporée dans un appareil qui en protége automatiquement au moins les
contacts sous lorsque I'appareil est retiré de I'appareil complémentaire

3.47

prise de courant normalisée

prise de courant qui satisfait aux exigences de toute norme IEC et/ou norme nationale assurant
I'interchangeabilité par des feuilles de norme, a I'exclusion d’accessoires pour VE spécifiques
définis dans la série IEC 62196

Note 1 a l'article: L’IEC 60309-1, I'l[EC 60309-2, I'|EC 60884-1 et I'|[EC TR 60083 définissent les prises de courant
normalisées.
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[SOURCE: IEC 61851-1:2017, 3.5.11]

3.48
borne a goujon fileté
borne dans laquelle 'ame d’un conducteur est serrée sous un écrou

VOIR: Figure 7.

Note 1 a I'article: La pression de serrage peut étre appliquée directement par un écrou de forme appropriée ou au
moyen d’une partie intermédiaire, tel qu’une rondelle, une plaquette ou un dispositif empéchant le conducteur ou ses
brins de s’échapper.

G

Figure 7 — Bornes a goujon fileté

3.49
disppsitif d’interruption
appdreil destiné a établir ou interrompre le courant dans un«ou plusieurs circuits électriques

[SOURCE: IEC 60050-441:1984, 441-14-01 — Le ternie appareil de connexion" a été remplacé
en frangais par "dispositif d’interruption”]

3.50
borne
partie conductrice destinée a raccorder unisconducteur a un appareil

3.51
sortie
partie d’'un appareil a laquelle-un‘conducteur est fixé de maniére permanente

[SOYURCE: IEC 60050-442:1998, 442-06-06]

3.52
coupe-circuit thermique
dispositif sensible a la température qui limite la température d’'un appareil ou des parties de ce
dernjer, en cours de fonctionnement par I'ouverture automatique du circuit ou par réductign du
courant, et\dont les réglages ne peuvent pas étre modifiés par I'usager

3.53
détection thermique

moyen visant a fournir les données de température des accessoires, des cables de charge ou
de leurs éléments

[SOURCE: IEC TS 62196-3-1:2020, 3.101, modifiée — La mention "méthode visant a obtenir" a
été remplacée par "moyen visant a fournir"]

3.54

utilisateur

partie qui spécifie, achete, utilise et/ou exploite le systéme d’alimentation pour VE, ou toute
personne agissant en son nom
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[SOURCE: IEC 61439-1:2020, 3.11, modifiée — Le terme "ensemble" a été remplacé par
"systéme d’alimentation pour VE"]

3.55

appareil réparable par Iutilisateur
appareil construit de maniére a ce qu’il puisse étre recablé ou que des piéces puissent étre
remplacées, en utilisant des outils couramment disponibles et sans devoir remplacer certaines
parties de I'appareil

EXEMPLE Une fiche normalisée ordinaire qui peut étre démontée et cablée en utilisant un tournevis courant, est
un exemple d’appareil réparable par I'utilisateur.

3.56

pris
pris
parti

3.57
socl
socl
parti

Note
de vé

4

4.1

Les

mobile de véhicule
mobile de véhicule électrique
e intégrée ou destinée a étre raccordée a un céable souple

p de connecteur de véhicule
e de connecteur de véhicule électrique
e intégrée ou fixée au véhicule électrique

al'article: L’ensemble résultant lorsqu’une prise mobile de véhiculgiestinsérée dans un socle de conng
hicule est appelé "prise de courant de véhicule".

Généralités
Exigences générales

appareils couverts par le présent document doivent uniguement étre utilisés avec

systémes d’alimentation pour VE qui sont ‘conformes aux exigences de I'lEC 61851-1:

et/o\

Les
fonc

Lac
essa

Les

de I'lEC 61851-23:—3.

Appareils doivent étre prévusiet construits de fagcon a ce qu’en utilisation normale

bnformité est vérifiée en satisfaisant a toutes les exigences pertinentes et en effectuar]
is spécifiés.

hppareils doivent étre congus et construits de sorte qu’il ne soit pas possible de les ut

comme cordon’prolongateur. La fiche VE et la prise mobile de véhicule ne doivent pas

com

Lac

batibles

bnformité est vérifiée par un essai manuel.

ionnement soit sir et que Futilisateur ou I'entourage ne puisse pas étre mis en dangsr.

cteur

des
017

leur

tles

liser
étre

4.2

4.2.1

Composants

Caractéristiques assignées

Un composant doit étre utilisé conformément a ses caractéristiques assignées établies pour les

cond

itions d’utilisation prévues.

La conformité est vérifiée par examen.

3 Seconde édition en cours d’élaboration. Stade au moment de Ia publication: IEC PRVC 61851-23:2022.
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4.2.2 Assemblage mécanique

Le desserrage de piéces d’'un appareil di a des vibrations liées au stockage, a la manipulation
et au fonctionnement ne doit pas provoquer de risque d’incendie, de chocs électriques, de
blessures aux personnes.

La conformité est vérifiée par examen.

4.2.3 Parties transportant le courant des composants intégrés

Toute partie active non isolée d’un composant doit étre fixée a la base ou a la surface d’appui,
ou éfre isolée autrement de telle sorte que cette partie ne tourne pas ni ne se déplace fans
une position telle que cela donne lieu a une réduction des lignes de fuite, des distancées' fans
I’air et des distances au-dessous des valeurs minimales exigées a I'Article 28.

La cpnformité est vérifiée par examen.

4.2.4 Raccordements électriques

4.2.4.1 Les exigences décrites de 4.2.4.2 a 4.2.4.4 s’appliquenta des raccordements fe
cablage interne qui sont montés en usine dans I'appareil.

La cpnformité est vérifiée par examen.

4.2.4.2 Une épissure ou un raccordement doit étre @ssuré mécaniquement et doit étallir

un cpntact électrique.

La cpnformité est vérifiée par examen.

4.2.4.3 Un raccordement soudé est répute étre assuré mécaniquement lorsque le
conjucteur est:

nroulé d’un tour complet autour diune borne; ou

— plié a angle droit aprés étre passé dans un ceillet ou une ouverture, sauf sur les carfes a
dircuit imprimé ou les composants sont insérés ou fixés (comme dans le cas d’'un compdsant
monté en surface) et soudé a la vague ou a recouvrement; ou

— tprsadé avec d’autres conducteurs; ou

— un moyen équivalent.doit étre utilisé.

La cpnformité estweérifiée par examen.

4.2.4.4 Une épissure doit étre équipée d’une isolation équivalente a celle des fils
impliqués-sauf si les lignes de fuite ou distances dans I'air sont maintenues en permaneng¢e
entre I’épissure et d’autres parties métalliques. Il n’est pas interdit que I'isolation sur
I’épigsure dispose:

— d’'un dispositif d’épissage tel qu'un connecteur a pression pour cables, ayant des
caractéristiques assignées de tension et de température appropriées;

— d’un tube ou d’'un manchon isolant utilisé pour recouvrir une épissure.

La conformité est vérifiée par examen.

4.3 Généralités sur les essais

Les essais mentionnés dans le présent document sont des essais de type. Dans le cas ou une
partie d’'un appareil a déja satisfait a un essai pour un degré de sévérité donné, les essais de
type correspondants ne doivent pas étre répétés si la sévérité des essais n’est pas plus grande.
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Sauf spécification contraire, les échantillons doivent étre soumis a essai en I’état de livraison
et dans les conditions normales d’emploi, a la température ambiante de (20 £ 5) °C; les essais
doivent étre effectués a la fréquence assignée.

Sauf spécification contraire, les essais doivent étre effectués dans l'ordre des articles du
présent document.

Trois échantillons doivent étre soumis a tous les essais a I’exception, si nécessaire, de I'essai
de 22.3, pour lequel trois échantillons neufs supplémentaires doivent étre soumis a essai. Pour
I’essai de I’Article 31, un échantillon neuf supplémentaire doit étre soumis a essai. Si, toutefois,
les essais des Articles 22 23 et 24 sont 3 effectuer a la fois en courant continu et en co

alterpatif, les essais en courant alternatif des Articles 22, 23 et 24 doivent étre réalisés sur
échgntillons supplémentaires.

Po

échg

En

de

échgntillons supplémentaires a essai et le rejet nejpourra intervenir qu’a la suite d’une nou
défalllance. Si le lot supplémentaire d’échantillons n’est pas présenté en méme temp
défalllance de I'un des échantillons présentéscentrainera un rejet.

NOTH Dans le pays suivant, l'alinéa ci-dessus ne\s’applique pas: CA.

Lorsfiue les essais sont effectués avec des conducteurs, ceux-ci doivent étre en cuivre o

alli

ArticJe 3 (définissant une classification des conducteurs en ames massives (classe 1), cak
(clagse 2) et souples (classes 5> et 6)) et I'|EC 60245-4.

5.1

Les plages-des tensions assignées d’emploi recommandées sont les suivantes:

1

rant

ul chacun des essais des Articles 34, 35, 36 et 37, un ensemble de trois nouv

I'un des échantillons. Le laboratoire d’essai, sans autre demande, soumettra alorg

age de cuivre, et conformes a«la série IEC 60227 (toutes les parties), I'lEC 60228:2

Caractéristiques assignées

Plages des tensions assighées d’emploi recommandées

ov a 30 V (signal ou fonctions de contrbéle uniquement)

trois

EauXx

ntillons doit étre utilisé. Les appareils sont réputés conformes au présent documelnt si
aucune défaillance d’échantillon n’est constatée au cours de I’ensemble de la/série des ef
apprppriés. Si 'un des échantillons ne satisfait pas a un essai, cet essaiainsi que tous
qui l¢ précédent et qui peuvent avoir exercé une influence sur son résultat doivent étre rég
sur yn autre lot de trois échantillons; ils doivent alors tous satisfairena'ces essais réitérés.

sais
Ceux
étés

geénéral, il suffit de répéter I'’essai qui a entrainé la défaillance, sauf si 'un des échantijlons
est défaillant lors de 'un des essais des Articles 23 et 24,cauquel cas les essais doivent
réitérés a partir de celui de I'Article 22. Le demandeur peutyprésenter, en méme temps q
premier lot d’échantillons, un lot supplémentaire qui pelt étre nécessaire en cas de défaill
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200 V courant alternatif 250 V courant alternatif

380 V courant alternatif 480 V courant alternatif

QO Q-

600 V courant alternatif 690 V courant alternatif
480 V courant continu
600 V courant continu
750 V courant continu

000 V courant continu
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5.2 Courants assignés recommandés
5.21 Généralités
Les courants assignés recommandés sont les suivants:

5A
13 A
16A a 20A
30A a 32A
6PpA a ©63A

70 A

8D A courant continu uniquement
126 A
200 A courant continu uniquement
250 A
400 A courant continu uniquement
50D A courant continu uniquement
60D A courant continu uniquement
63D A courant continu uniquement
80D A courant continu uniquement

NOTH 1 Dans le pays suivant, le dispositif de protection contre les surintensités du circuit de dérivation es{ basé
sur 125 % du courant assigné de I'appareil: US.

NOTH 2 Tout au long du présent document, la réference aux caractéristiques assignées 16 Aa20 Aou30A 432 A
ou 60| A a 63 A est faite selon les exigences nationales.

5.2.2 Courant assigné pour leisignal ou les fonctions de contréle

Le cpurant assigné pour le sighal ou les fonctions de contrdle est de 2 A.

5.2.3 Appareils ne permettant pas la fermeture et la coupure d’un circuit électriqye
en charge

Un gppareil ayanthun courant assigné de 250 A en courant alternatif ou au-dessus doit| étre
clasgé commeine permettant pas la fermeture et la coupure d’un circuit électrique en charge.

Un appaceil*ayant une tension assignée d’emploi supérieure a 30 V en courant continu doif étre
clasgé‘comme ne permettant pas la fermeture et la coupure d’un circuit électrique en charlge.

NOTE Dans le pays suivant, « comme ne permettant pas la fermeture et la coupure d’un circuit électrique en
charge »est considéré comme « pour un usage en déconnexion uniquement »: CA.

5.2.4 Appareils permettant, ou ne permettant pas, la fermeture et la coupure d’un
circuit électrique en charge

Un appareil avec un contact de circuit pilote peut étre classé comme permettant ou ne
permettant pas la fermeture et la coupure d’un circuit électrique en charge. Voir 7.4.
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6 Connexion entre I’alimentation électrique et le véhicule électrique

6.1

Interfaces

Le présent Article 6 décrit des exigences physiques relatives a l'interface électrique conductive
entre le véhicule et I'alimentation électrique et autorise différentes solutions techniques pour
cette interface:

— une interface basique pour les modes de charge 1, 2 et 3 uniquement;

— une interface en courant continu;

— UmeTterface combiee:

6.2 | Interface basique

La description et les exigences pour l'interface basique sont données dans I'lEG,62196-2,
6.3 | Interface en courant continu

La description et les exigences pour la configuration en courant continu sont données
I'IEQ 62196-3.

6.4 | Interface combinée

La description et les exigences pour I'interface combinée sont données dans I'lEC 6219643.
7 Classification des appareils

7.1 | Selon le besoin

— fiches VE;

— gpocles de prises de courant VE;

— prises mobiles de véhicule;

— sgpcles de connecteur de véhieule;

— qgables de charge.

7.2 | Selon le mode de'raccordement des conducteurs

- jppareils démontables;

— Jdppareils non_démontables.

7.3 | Selon(la réparabilité

— dppareils réparables sur le terrain;

- jppareils réparables par l'utilisateur;

— appareils non réparables.

7.4 Selon les manceuvres d’un point de vue électrique

— appareils aptes a la fermeture et a la coupure d’'un circuit électrique en charge;

— appareils non aptes a la fermeture et a la coupure d’un circuit électrique en charge.
7.5 Selon leur interface

Hans

w

L’interface est définie a I'Article 6:

— basique;

— en courant continu;

— combinée.
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7.6 Selon les dispositifs de blocage
— Appareils sans dispositif de blocage;
— Appareils avec dispositif de blocage.

7.7 Selon les dispositifs de verrouillage
— Appareils sans dispositif de verrouillage;
— Appareils avec dispositif de verrouillage
e avec dispositif d’accrochage (verrouillage mécanique);

e sans dispositif d’accrochage (verrouillage électrique)

7.8 | Selon la présence d’obturateur(s)
- jppareils sans obturateur;

ppareils avec un ou plusieurs obturateurs.
8 Marquage

8.1 Les appareils doivent porter les indications suivantes:

ou les courants assignés, en amperes;

ou les tensions assignées d’emploi maximales, en volts;

symbole du degré de protection adéquat;

it le nom, soit la marque commerciale du fabricant ou du fournisseur agréé;

référence du type, qui peut étre une référence de catalogue.

La cpnformité est vérifiée par examen.

8.2 | Lorsqu’il est fait usage de symbolges, ils doivent étre les suivants:

A | ampeéres
...................................... volts
Hz | e, hertz
@ ...................................... terre de protection IEC 60417-5019 (2006-08)

...................................... courant alternatif IEC 60417-5032 (2002-10)

4

N e courant continu IEC 60417-5031 (2002-10)

La conformité est vérifiée par examen.

8.3  Pour ce qui concerne les fiches VE et les prises mobiles de véhicule, I'inscription du nom
ou de la marque commerciale du fabricant ou du fournisseur agréé et de la référence de type,
de la référence du catalogue ou de la désignation doit également étre portée a I'extérieur de
I'appareil, et visible par I'utilisateur.

8.4 Pour tous les appareils, l'inscription de la plage de tensions assignées d’emploi
maximales et du courant assigné doit étre portée en un endroit bien visible avant I'installation
de l'appareil. Pour ce qui concerne les socles de prise de courant VE et les socles de
connecteur de véhicule, I'inscription du nom ou de la marque commerciale du fabricant ou du
fournisseur agréé et de la référence de type, de la référence du catalogue ou de la désignation
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doit figurer a un emplacement bien visible avant l'installation de l'appareil. Il n’est pas
nécessaire qu’elle soit visible apres I'installation.

La conformité est vérifiée par examen.

8.5 Pour les appareils démontables, les contacts doivent étre repérés par les symboles
suivants:

— pour le triphasé, les symboles L1, L2, L3, N pour le neutre, le cas échéant, et le symbole
pour la terre de protection;

our un biphasé, les symboles L1, L2 ou N pour le neutre, le cas échéant, et le symbole o
our la terre de protection;

P pour le pilote de commande;

P pour le contact de proximité;

S pour le commutateur de connexion;

1, L2, L3 (ou 1, 2, 3), pour forte puissance en courant alternatif;
C +, DC - pour le courant continu, le cas échéant;

OM1, COM2 pour le contact de communication, le cas échéant;
DE pour le contact de terre de communication, le cas échéant;

|
(o N e N e W s B o W B o W © i © )

C pour confirmation de connexion.

Ces pymboles doivent étre placés au plus prés des barhes correspondantes; ils ne doivent pas
étre placés sur des vis, des rondelles amovibles ou‘d’autres parties amovibles.

La cpnformité est vérifiée par examen.

8.6 | Pour les appareils démontables, des instructions de cablage doivent étre fournies.
La cpnformité est vérifiée par examen.

8.7 | Les marquages/indications doivent étre facilement lisibles.

La cpnformité est vérifiee\par examen, avec une vue normale ou corrigée, sans grossissement
supplémentaire.

Le marquage doit-€tre durable et indélébile.

La cpnformité est vérifiée par I'essai suivant, a effectuer apres I'épreuve hygroscopique de
20.3

Le marquage au laser directement sur le produit et le marquage effectué par moulage,
compression ou gravure sont considérés comme durables et indélébiles et ne sont pas soumis
a cet essai.

L’essai est réalisé en frottant le marquage pendant 15 s avec un chiffon imbibé d’eau et a
nouveau pendant 15 s avec un chiffon imbibé de n-hexane 95 % (numéro de registre CAS:
110-54-3).

NOTE Le n-hexane 95 % (numéro de registre CAS: 110-54-3) est disponible auprés d’un fournisseur de substances
chimiques en tant que solvant par chromatographie liquide sous haute pression (HPLC).

En cas d’utilisation du liquide spécifié pour I’essai, les précautions énoncées dans la fiche de
données de sécurité fournie par le fournisseur de substances chimiques doivent étre respectées
pour protéger les techniciens de laboratoire.
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La surface de marquage soumise a |'essai doit étre séchée aprés I'essai avec I'’eau.

Le frottement doit débuter juste aprés le trempage du chiffon, en appliquant une force de
compression de (5 £ 1) N a une vitesse d’environ un cycle par seconde (un cycle comprend un
mouvement de va-et-vient sur la longueur du marquage). Pour les marquages dépassant
20 mm, le frottement peut étre limité a une partie du marquage, sur une distance d’au moins
20 mm de longueur.

La force de compression est appliquée par un piston d’essai enveloppé avec du coton composé
d’un coton hydrophile recouvert d’'une gaze a usage médical en coton.

Le p|ston d’essai doit avoir les dimensions spécifiées a la Figure 8, il doit étre constitué\d’une
matiere élastique insensible aux liquides d’essai et disposer d’une dureté Shore-Ade"4f £ 5
(le cpoutchouc synthétique par exemple).

Les folérances s’appliquent aux dimensions A, B et C comme représenté a la)Figure 8.

Lorsfiu’il est impossible d’effectuer I'essai sur les spécimens du fait de laxforme/taille du prdduit,
une partie appropriée disposant des mémes caractéristiques que le _produit peut étre soumise
a l'egsai.

. ‘8\43

Dimensions et tolérances
mm
A B C
20(2 20£0,5 2"

Figure 8 — Piston d’essai

8.8 | Les cables'de charge comprenant un cable et un appareil doivent porter des indications
destinées a idéntifier les raccordements des fils, des bornes, etc., de maniére a donner des
instructions de) cablage et d’installation.

L’ex{rémité non cablée d’'un cable destiné au raccordement a un appareil démontable doif étre
mardus e e

La conformité est vérifiée par examen.

9 Dimensions

Les appareils doivent étre conformes aux feuilles de norme appropriées, si de telles feuilles de
normes sont disponibles. En 'absence de feuille de norme appropriée, les appareils doivent
étre conformes aux spécifications données par le fabricant.

Les appareils doivent étre compatibles uniquement avec d’autres appareils normalisés de
méme type.
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Il ne doit pas étre possible d’établir des connexions unipolaires entre les fiches VE et les socles
de prise de courant VE ou les prises mobiles de véhicule, ou entre les socles de connecteur de
véhicule et les prises mobiles de véhicule.

La conformité est vérifiée par examen et par un essai a la main.

Il ne doit pas étre possible d’engager des fiches VE ou des prises mobiles de véhicule dans
des socles de prise de courant VE ou dans des socles de connecteur de véhicule ayant des
caractéristiques assignées différentes ou des combinaisons de contacts différentes, a moins
qu’un fonctionnement en toute sécurité ne soit assuré ou que d’autres moyens ne soient prévus
pour assurer un fonctionnement en toute sécurité

De glus, des connexions indésirables entre différents appareils pour véhicules électriqugs ne
doivent pas étre possibles entre:

es contacts de signal et de contréle et un contact actif (de puissance);

contact de terre de protection et/ou le contact pilote d’'une fiche VE et un contact ac{if du
cle de prise de courant VE, ou un contact actif d’une fiche VE et |e,€ontact de terre ¢t/ou
contact pilote d’'un socle de prise de courant VE;

s contacts des phases d’une fiche VE et le contact neutre, le-cas échéant, d’'un socle de
rise de courant VE;

contact neutre d’une fiche VE et le contact de phase d*un’socle de prise de courant|VE.

La cpnformité est vérifiée par examen et I'essai manuel_suivant:

L’ingertion de I'appareil approprié est soumise a essai pendant 1 min en appliquant une force
de 160 N pour les appareils dont le courant assigné ne dépasse pas 16 A, ou de 250 N [pour
les qutres appareils.

Lorsqyue l'utilisation de matériaux élastomeéres ou thermoplastiques est susceptible d’avoif une
incidence sur le résultat, 'essai est réalisé a une température ambiante de (50 = 2) °C, les Heux
appdgreils étant conditionnés a cette-température.

10 Protection contre les chocs électriques

10.1| Généralités

Les fappareils doivent étre congus de fagon que les parties actives des socles de prisg de
courgnt VE et des-prises mobiles de véhicule, cablés pour une utilisation normale, et les pgrties
activies des fiches VE et des socles de connecteur de véhicule, lorsqu’ils sont partiellement ou
completement’engagés dans les appareils complémentaires, ne soient pas accessibles.

NOTH N\ “\Dans les pays suivants, des obturateurs IPXXD sont obligatoires sur les orifices des contacts actifs (phase

et neutrejdes soctes de prise de courant VEtorsgue tes soctes VE somtaccessibtesades personmes o averties
(personnes ordinaires BA1, handicapés BA2 ou enfants BA3): FR, PT, DK, IT.

NOTE 2 Dans les pays suivants, les obturateurs IPXXD sont obligatoires sur les orifices des contacts actifs (phase
et neutre) des prises mobiles de véhicules lorsque ces prises mobiles de véhicules sont raccordées électriquement
en permanence a l'installation fixe et sont accessibles a des personnes non averties (personnes ordinaires BA1,
handicapés BA2 ou enfants BA3): FR, PT.

NOTE 3 Dans le pays suivant, dans des emplacements ou I'accés est restreint aux personnes qualifiées, les socles
de prise de courant VE et les prises mobiles de véhicules sans obturateurs peuvent étre acceptés: PT.

NOTE 4 Dans le pays suivant, pour les installations dans les habitations et pour les applications de 16 A, les regles
d’installation exigent I'utilisation de socles de prise de courant VE avec obturateurs: ES.

NOTE 5 Dans les pays suivants, pour les installations dans les habitations, les régles d’installation exigent
I'utilisation de socles de prise de courant VE avec obturateurs: FR, SG, IT.
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De plus, il ne doit pas étre possible d’établir un contact entre une partie active d’'une fiche ou
d’un socle de connecteur de véhicule et une partie active d’'un socle de prise de courant ou
d’une prise mobile de véhicule, tant qu’une partie active quelconque est accessible.

NOTE 6 Les contacts de neutre des socles de prise de courant ainsi que les prises mobiles de véhicule sont
considérés comme des parties actives. Les contacts pilotes, de signal, de données de terre, de terre de protection
ne sont pas considérés comme des parties actives.

Le présent paragraphe 10.1 ne s’applique pas aux contacts et aux conducteurs utilisés pour le
signal, les données, les circuits de communication et de contréle.

L d L - L Si—a-aEra-aieda— ol dacaaiR nfarra-dara-ant
e prgta cooSar mouTTmansST e oanmoTe U oSSalr U CUTITOTTITCTITCETTC

PN |

Al
toutgs les positions possibles, avec un indicateur électrique a une tension supérieure gu\dgale
a 40|V, utilisé pour indiquer le contact avec la partie appropriée.

dEC 64029 s Lot A
=0 U TOUUZ, ©ST ai’Ji’Jquo janS

NOTH 7 Dans le pays suivant, le calibre du doigt d’épreuve normalisé défini dans I'UL 2251 est également (tilisé:
us.

La cpnformité est vérifiée par examen et, au besoin, par un essai sur uh échantillon gablé
comime pour une utilisation normale.

10.2( Appareils avec obturateurs

Pourn les appareils équipés d’obturateurs, les obturateurs\'deivent étre construits de [telle
man|ére que les parties actives ne soient pas accessibles en I'absence de fiche, aveg les
calibres représentés sur la Figure 9 et la Figure 10.

Les |calibres doivent étre appliqués aux orifices~d‘entrée correspondant aux contacts sous
tenslon et a toute autre ouverture de la face d’engagement. Les calibres ne doivent pas todcher
les fdarties actives.

NOTH Les contacts de neutre des socles de prise de courant VE ainsi que les prises mobiles de véhiculg sont
consiflérés comme des parties actives. Les contacts pilotes, de signal, de données de terre et de terre de protg¢ction
ne sopt pas considérés comme des parties actives.

Poun assurer ce degré de protection, les appareils doivent étre construits de telle sorte qug les
contacts sous tension soient automatiquement obturés lorsque les appareils complémentgires
sont|retirés.

Les moyens pour y parvenir doivent étre tels qu’ils ne puissent pas étre facilement manceyvrés
par @utre chose que,des appareils complémentaires et ne doivent pas dépendre de pieces
susceptibles d’étre perdues.

Un indicateur.électrique d’une tension comprise entre 40 V et 50 V inclus est utilisé pour miettre
en éyidence le contact avec la partie concernée.

Lac fiche
VE complétement retirée en appliquant les calibres représentés sur la Figure 9 et sur la
Figure 10 comme suit.

Le calibre conforme a la Figure 9 est appliqué sur les orifices d’entrée correspondant aux
contacts sous tension et sur toute autre ouverture de la face d’engagement avec une force de
20 N.

Le calibre est appliqué aux obturateurs dans la position la plus défavorable, successivement
dans trois directions, a la méme place pendant environ 5 s dans chacune des trois directions.

Au cours de chaque application, le calibre ne doit pas étre tourné et il doit étre appliqué de telle
fagon que la force de 20 N soit maintenue. Lors du déplacement du calibre d’une direction a
l'autre, aucune force n’est appliquée mais le calibre ne doit pas étre retiré.
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Un calibre en acier, conforme a la Figure 10, est ensuite appliqué avec une force de 1 N et
dans trois directions, pendant environ 5s dans chaque direction, avec des mouvements
indépendants, en retirant le calibre aprés chaque mouvement.

Pour les socles de prise de courant VE et les socles de connecteurs de véhicule avec des
enveloppes ou des corps en matériau thermoplastique, I'essai est réalisé a une température
ambiante de (35 + 2) °C, I'appareil et le calibre étant a cette température.

Cet essai doit étre répété apres les essais de I'Article 23.

Dimensicns—enmillimetres
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Légende
A Fil d’acier rigide

Pour étalonner le calibre, une force de compression de 20 N est appliquée sur le fil rigide en acier dans la direction
de son axe: les caractéristiques du ressort interne du calibre doivent étre telles que les surfaces A — A’ et B — B’ se
trouvent pratiquement dans le méme plan quand cette force est appliquée.

Figure 9 — Calibre "A" de vérification des obturateurs
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Dimensions en millimétres
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Pour Etalonner le calibre, (une force de compression de 1 N est appliquée sur le fil rigide en acier dans la dirgction
de sop axe: les caractéfistiques du ressort interne du calibre doivent étre telles que les surfaces A — A’ et B -|B’ se
trouvent pratiquementidans le méme plan quand cette force est appliquée.

Figure 10 — Calibre "B" de vérification des obturateurs

10.3| Sequencement des contacts et ordre d’insertion et de retrait du contact

La sequence des contacts pendant I'opération de connexion doit étre la suivante:

1) le contact de terre de protection;
2) le contact du neutre N;

3) le contact de phase L, (ainsi que L, et L3, le cas échéant);

4) le contact pilote de commande.

Le contact de proximité ou le contact du commutateur de connexion, le cas échéant, doit se
fermer aprés le contact de terre et avant ou en méme temps que le contact pilote de commande.

Au cours de la déconnexion, 'ordre doit étre inversé.
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Le contact de neutre N doit s’établir avant, ou simultanément avec les contacts de phase L4,
L, et L5 et s’ouvrir aprés ou simultanément avec les contacts de phase Ly, L, et L.

Les appareils doivent étre congus de telle maniére que:

a) lorsque la fiche VE ou la prise mobile de véhicule est insérée;

1

2

) la connexion de terre de protection est établie avant que les connexions des phases et

du neutre, le cas échéant, soient établies;

) la connexion du pilote de commande, le cas échéant, est établie aprés que les

connexions des phases et du neutre sont établies;

Lac

10.4

Lap
ne d
cour

) le contact de proximité ou le contact du commutateur de connexion, le cas échéan
établi aprés le contact de terre et avant ou en méme temps que le pilote de commag

ors du retrait de la fiche VE ou de la prise mobile de véhicule;

) les connexions des phases et du neutre, le cas échéant, sont interrompues avant q
connexion de terre soit coupée;

connexions des phases et du neutre soient coupées;

) le contact de proximité ou le contact du commutateur de connéxion, le cas échéan
interrompu avant le contact de terre et aprés ou en, méme temps que le pilot
commande.

bnformité est vérifiée par examen et par un essai a/da‘main, si cela est exigé.

Montage incorrect

oit pas pouvoir étre montée par inadvertance dans I'enveloppe d'un socle de pris
Ant VE ou d’'une prise mobile de véhicule, de méme que la piéce portant les contac

socl¢ de prise de courant VE ou les contacts de prise mobile de véhicule ne doit pas po

étre
véhi

Lac

11 3

Lec
coulg
cond
phas

cule.

bnformité est vérifiée parexamen et par un essai a la main, si cela est exigé.

Section et couleur des conducteurs de terre et de neutre

bnducteur relié-a la borne de terre de protection doit étre identifié par la combinaisor
burs vert<et-'jaune. La section assignée du conducteur de terre de protection ¢
ucteur.de) neutre, le cas échéant, doit étre au moins égale a celle des conducteur
e, oy comme spécifié au Tableau 2.

, est
nde.

e la

) la connexion du pilote de commande, le cas échéant, est inteffempue avant qué¢ les

, est
b de
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Courant Cables souples pour fiches VE et prises
assigné mobiles de véhicule Conducteurs a ame massive ou cablée pour
d’un Conducteurs a ame massive ou cablée pour socles de prise de courant VE 2
contact socles de connecteur de véhicule
Terred Terred
A mm? AWG/MCM b mm? mm? AWG/MCM P mm?
2 0,5 18 -- 0,5 18 --
5 1,0 16 1 1,0 16 1
10a 13 1,0a1,5 16 2,5 1,0a1,5 16 2,5
16[et 20 1,0a2,5 16 a 14 2,5 1,5a4 16a12 4
30|et 32 25a6 14 a2 10 6 2,5a10 14238 10
60a70 6a16 10a6 16 6a25 10a4 25
80 10a 25 8a4 25 16 a 35 6az2 25
25 25a70 4200 25 35a95 2 a.000 50
P00 70 a 150 00 a 0000 25¢ 70 4 185 00-a 350 95°¢
P50 70 a 150 00 a 0000 25 70 a 185 00 a 350 95
100 240 500 120 ¢ 300 600 150 ©
500 300 600 185°¢ 400 800 240 °
600|et 630 400 800 240 ¢ 500 1000 300°¢
B00 500 1 000 300 ¢ 630 1250 400 ©
NOTE Le Tableau 1 n’est pas destiné a spécifier la section®du conducteur de terre de protection mais plutéf la
plage¢ minimale/maximale des sections de conducteur pout les essais des bornes et autres essais.
a8 (lassification des conducteurs: selon I'lEC 60228
b Lps sections nominales des conducteurs sont'données en millimétres carrés (mm?2). Dans le cadre du pré¢sent
dpcument, les valeurs AWG / MCM sont considérées équivalentes aux valeurs en mm?2.
Références : IEC 60999-1:1999 (AnnexeyA), IEC 60999-2:2003 (Annexe C).
AWG: L’'AWG (American Wire Gauge) est un systeme d’identification des conducteurs pour fils dans lequél les
djamétres sont donnés en progression géométrique, de la taille 36 a la taille 0000.
MCM: Le MCM (Mille Circular Mils) désigne une unité de surface pour les sections circulgires.
1MCM = 0,506 7 mm?2.
¢ PHour les systémes d’alimentation pour VE a courant continu isolés, la section de conducteur de terre baséf sur
I¢ calibre de la protection contre les surintensités du réseau C.A. (dérivation).
d (ette exigence ne s’applique pas aux systémes sans mise a la terre.
12 Dispositions pour la mise a la terre
12.1 Les appareils doivent étre équipés d’un contact de mise a la terre de protection et d’une

borne ou d’un dispositif de raccordement de mise a la terre de protection.

Les contacts de mise a la terre de protection doivent étre connectés directement et de maniére
fiable aux bornes de mise a la terre de protection ou aux dispositifs de raccordement.

La conformité est vérifiée par examen.

12.2 Les parties métalligues accessibles des appareils qui sont susceptibles de devenir
actives en cas de défaillance de I'isolation doivent étre reliées de fagon fiable, par construction,
a la ou aux bornes de terre de protection internes.
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Pour I'application de cette exigence, les vis servant a fixer des embases, des couvercles ou
des organes analogues ne sont pas considérées comme des parties accessibles susceptibles
d’étre mises sous tension en cas de défaillance de I'isolation.

Si des parties métalliques accessibles sont séparées des parties actives par des parties
meétalliques reliées a une borne de mise a la terre de protection ou a un contact de mise a la
terre de protection, ou sont séparées des parties actives par une double isolation ou par une
isolation renforcée, elles ne sont pas considérées, pour I'application de cette exigence, comme
susceptibles de devenir actives (d’étre mises sous tension) en cas de défaillance de I'isolation.

La confaormité est vérifiée par un examen et par 'essai suivant:

Un gourant de 25 A, fourni par une source de courant alternatif dont la tension-a-wvide ne

dépgsse pas 12 V, passe successivement entre la borne de terre et chacune des pa
métglliques accessibles en courant alternatif.

La chute de tension entre la borne de terre et les parties métalliques accessibles est mes
et la|résistance est calculée a partir du courant et de cette chute de tenSion.

En aucun cas, la résistance ne doit dépasser 0,05 Q.

Il copvient de veiller a ce que la résistance de contact entre {’€xtrémité de la sonde de msg
et la|partie métallique soumise a essai n’influence pas les résultats de I'essai.

12.3| Les contacts de terre de protection doivent satisfaire aux exigences d’essai de 12
ou de 12.3 b) a 12.3 d), suivant les spécifications . du‘fabricant.

b)

es contacts de terre de protection doivent,pouvoir supporter le passage d’un courant
A celui spécifié pour les contacts des phases, sans échauffement exagéré.

‘accouplement de deux appareils complémentaires avec des contacts de terr
rotection doit supporter le passage du courant spécifié dans le Tableau 2, penda
temps spécifié. Le courant doit étre basé sur le conducteur de terre de protection de
minimale de 'équipement;eorrespondant au courant assigné de I'appareil. Les compos
de la liaison de la mise\a/la terre de protection ne doivent pas se fissurer, se cassd
fondre.

L
E
La conformité est vérifiée par I'essai -de I'Article 24.
L
P

rties
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ants
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