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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PLUGS, SOCKET-OUTLETS, VEHICLE COUPLERS AND VEHICLE INLETS -

1)

CONDUCTIVE CHARGING OF ELECTRIC VEHICLES -

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

FOREWORD

The IEC (International Electrotechnlcal Comm|SS|on) is a worIdWlde organlsatlon far standa 'satl comprising

Q promote

international co-operation on all questions concerning standardlsatlon in the ele Ids. To
this end and in addition to other activities, the IEC publishes Internatior p gparation is
entrusted to technlcal committees; any IEC National Committee inter: salt with may

2) The formal decisions or agreements of the IEC on technigal matters express, ‘as nearly as possible, an
international consensus of opinion on the relevant subjects ittee has representation
from all interested National Committees.

3) The documents produced have the form of rg naI use and are published in the form
of standards, technical specifications, teChnical r&ports ¢r guiges ‘and they are accepted by the National
Committees in that sense.

4) mittees undertake to apply IEC International

their national and regional standards. Any
ional or regional standard shall be clearly

5) appréval and cannot be rendered responsible for any

6) of the elements of this International Standard may be the subject

for identifying any or all such patent rights

International Stan been prepared by IEC subcommittee 23H: Industrial

plugs and socket- al committee 23: Electrical accessories

\ FDIS Report on voting
\/ 23H/132/FDIS 23H/135/RVD

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

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

The committee has decided that the contents of this publication will remain unchanged until
2006. At this date, the publication will be

reconfirmed;

withdrawn;

replaced by a revised edition, or
amended.

A bilingual edition of this standard may be issued at a later date.
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INTRODUCTION

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

Part 1, comprising clauses of a general character, and subsequent par,
requirements for individual types.

S
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PLUGS, SOCKET-OUTLETS, VEHICLE COUPLERS AND VEHICLE INLETS -
CONDUCTIVE CHARGING OF ELECTRIC VEHICLES -

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

1 Scope

inlets and cable
vstems which

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

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

These accessories are intended to be
conductors.

Annex A.

Table 1 illustrates {

situation (mode g
by this stand

other standardize sSories, are permitted to be used. They are identified by an entry in
the column head 2196” and the word “Any” under the column headed “Type”.

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

This standard can be used as a guide for accessories with a lesser number of contacts and
lower ratings for use with light duty vehicles.
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Table 1 —- Modes and permissible connections specified in IEC 61851-1

Plug & socket EV connector & inlet
Mode | Amps |Phases | Power pins Control In line | Power pins Control Comments
used & prot. | pins incl. | Type |62196 | Case | control | used & prot. | pins incl. | Type |62196 | Case
earth pilot box earth pilot
B or See
1 1+N, or 2 None Any B 1+N, or 2 None Any Us, B Note 1
3 3+N None Any B 3+N Nong
\
A\ \\\\\\\\
\ ‘\\\ Uses in-
1+N, oK2 I|ne
1 1+N, or 2 None Any B yes
\ control
\ ‘ box
2 32 A
Uses in-
line
3 3+N None Any B e 3+N
control
> Y box
M
\ 1+Ns-or 2
1 14N, or 2 4 B B 4
32 m 3+N
32 \\
3 3+N 4 % B ‘)\> 3+N 4
32
C
1+N,or2 @
3 32A
1+N,or 2 @
1 250A 4
3@32A+N
250 @
3 @ 250A
3@32A+N
3 @ 4
3 @ 250A
3@32A+N
4 400 - e 4
2 @ 400A dc
NOTE 1 Restrictions regarding load less than 16 A should be recognized by the vehicle maker.
NOTE 2 In the column headed “62196”, the items listed are defined as:
B Basic
Us, Universal interface rated for 32 A a.c. only
U, Universal interface rated for 32/250 A a.c. only
Up Universal interface prepared for 32/400 A d.c. only
NOTE 3 In the column headed “Type”, the word “Any” indicates that any IEC standard plug/socket-outlet interface can be used.
NOTE 4 Either “L4 with N” or “L; with L2” are used for single-phase to match the supply.
NOTE 5 Earth-contact is mandatory in all accessories, pilot contact is mandatory in accessories in modes 2, 3, and 4. The other
contacts are provided as required by the user.
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2 Normative references

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

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

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

IEC 60228:1978, Conductors of insulated cables

IEC 60245-4:1994, Rubber insulated cables — Rated voltages up
Part 4: Cords and flexible cables

IEC 60269-2:1986, Low-voltage fuses — Part 2: Sup ents for fuses for use

IEC 60664-1:1992, Insulation coordin j ithin low-voltage systems — Part 1:
Principles, requirements apd tests'

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

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

1 There exists a consolidated edition 1.2 (2002) including edition 1.0 and its Amendments 1 (2000) and 2 (2002).
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3 Definitions

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

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

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

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

The application of accessories is shown in Figure 1.

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

3.1
basic insulation

against electric shock

3.2
cable assembly

the electric vehicle supply equipment.
devices, or detachable. It includes the

NOTE A cable assembly m§

3.3

cable manage :
device which is G
facilitate its handli

NOTE

3.4
cap

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

3.6

conditional short-circuit current

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

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

3.8

cover

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

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

3.9
domestic
intended for household and similar purposes, up to a maximum current

3.10
double insulation
insulation comprising both basic insulation and supplementafy

3.1

electric vehicle (EV)

any vehicle propelled by an electric motor dr in rent fram a’ rechargeable storage
battery or from other portable energy”s i %argeble using energy from a
source off the vehicle such as resid elegtric~senvice), which is manufactured

3.12

in-cable control box

device which is incorpora and which performs control functions. It is
located within the plug or the electric vehicle supply equipment

3.13
insulation volta
igne by the manufacturer and to which dielectric tests,

clearances and ) i 3 e referred

3.15
interlock
device, either electrical or mechanical, which prevents the contacts of a socket-outlet from
becoming live before it is in proper engagement with a plug, and which either prevents the
plug from being withdrawn while its contacts are live or makes the contacts dead before
separation

3.16

intermateability

the ability of like accessories to join together with the mating accessories they are intended to
be used with

3.17
lid
a means to ensure the degree of protection on a socket-outlet or a vehicle connector
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3.18

mechanical switching device

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

3.19

non-rewireable accessory

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

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

3.20
plug and socket-outlet
a means enabling the connection at will of a flexible cable to fixed wifing ists of two

parts: a socket-outlet and a plug

3.201
plug

the part of a plug and a socket-outlet integral with or inte
cable connected to the electric vehicle or to a vehicle
electrical or electronic components and circuitry, whig

3.20.2

socket-outlet
the part of a plug and a socket-outle
incorporated in equipment

3.21
rated current(s)

3.22
rated operatin 3
nominal voltage of'tp

3.23
reinforced i

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

3.25

rewireable accessory

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

3.26

user-serviceable accessory

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

NOTE An ordinary plug, which can be disassembled and wired using a common screwdriver, is an example of
user-serviceable accessory.
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3.27

field-serviceable accessory

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

3.28

switched socket-outlet

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

3.29

supplementary insulation (protective insulation)
independent insulation provided in addition to the basic insulation,
protection against electric shock in the event of a failure of the basic ings

r to ensure

G

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

3.301
pillar terminal

shank of the screw or screws. The clamping preg
the screw or through an intermediate/clampip
shank of the screw

NOTE See Figure 13a.

3.30.2
screw terminal
a terminal in which the co i am [dér the head of the screw. The clamping

pressure may be appl

such as a washercl
NOTE See Figure@

the screw or through an intermediate part,

3.30.3
stud terminal
a terminal ig¥w stor is clamped under a nut. The clamping pressure may be

3.30.4
saddle terminal

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

NOTE See Figure 13e.

3.30.5

lug terminal

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

NOTE See Figure 13f.
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