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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -

Part 3-1: DC EV supply equipment where protection relies
loubl ing Y lati . Lrul
and requirements for stationary equipment ‘

FOREWORD oy

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprisin
all national electrotechnical committees (IEC National Committees). The object of IEC.is to promote internation
co-operation on all questions concerning standardization in the electrical and electroni? fields. Tosthisiend an
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Report
Publicly Available Specifications (PAS) and Guides (hereafter referred to as ‘IEC Publication(s)”). Theg
preparation is entrusted to technical committees; any IEC National Committee intezsted in the subject dealt wi
may participate in this preparatory work. International, governmental and non-governmental organizations liaisir]
with the IEC also participate in this preparation. IEC ¢ollaborates closély with(the International Organization f
Standardization (ISO) in accordance with conditions . determined by agreement between the two organizations.

A

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internation
consensus of opinion on the relevant subjects since each technical committee.has representation from 3
interested IEC National Committees. -

IEC Publications have the form of recommendations=for interpational use and are accepted by IEC Nation
Committees in that sense. While allereasonable efforts arermade to.ensure that the technical content of IE
Publications is accurate, IEC cannot be held responsibte‘for the way in which.they are used or for ar
misinterpretation by any end user.

In order to promote international uniformity,«IEC National Committees undertake to apply IEC Publicatiorn
transparently to the maximum extent possible in théirnational and regional publications. Any divergence betwegd
any IEC Publication and'the corresponding natiopal or regional publication shall be clearly indicated in the latte]

IEC itself does not _provide any attestation of\conformity. Independent certification bodies provide conformi
assessment services.and, in some areas,saccess to. IEC marks of.conformity. IEC is not responsible for an
services carried out by independent certification bodies:

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts ar
members of its technical.committees and IEC National Committees for any personal injury, property damage

other damage of ‘any naturewhatsoever, whether direct-or indirect, or for costs (including legal fees) an
expenses arising out of the publication, use of,/or.reliance upon, this IEC Publication or any other IE
Publications.

Attention is drawn-to\the Normative references cited in this publication. Use of the referenced publications
indispensable for-the'correct.application of thispublication.

Attention is drawn to the possibility that some-of the elements of this IEC Publication may be the subject of pate
rights. IEC~shall not.be held responsible for identifying any or all such patent rights.

EC TS 614851-3-1 has been prepared by IEC technical committee 69: Electrical power/energ

p&cification.

ansfer'systems for electrically propelled road vehicles and industrial trucks. It is a Technical
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he text of this Technical Specification is based on the following documents:

Draft Report on voting

69/845/DTS 69/882/RVDTS

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

T

he language used for the development of this Technical Specification is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are

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

In this document, the following print types are used:

— requirements: in roman type;

— test specifications: in italic type;

— notes: in small roman type. Y
A list of all parts in the IEC 61851 all parts, published under the general title EIectrlc vehicle
cpnductive charging system, can be found on the IEC website. B

he committee has decided that the contents of this documént will remain‘unchanged until th
fability date indicated on the IEC website under webstore.iec.ch in the ddta related to th
pecific document. At this date, the document will be

n n -

reconfirmed, 3

withdrawn,

replaced by a revised edition, or g

amended. b4

[Z)

[¢]
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INTRODUCTION

This document is published in separate parts according to the following structure:

IEC TS 61851-3-1, Electric vehicle conductive charging system — Part 3-1: DC EV supply
equipment where protection relies on double or reinforced insulation — General rules and

requirements for stationary equipment

for portable and mobile equipment

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

)\
(
IEC TS 61851-3-5, Electric vehicle conductive charging system = Part_3<5:.DC EV supp
equipment where protection relies on double~or. reinforced in?u/ation —._Pre-define
cpmmunication parameters and general application objects \

EC TS 61851-3-6, Electric vehicle conductive. charging syste)n — Part.3-6: DC EV supp
quipment where protection relies on double or re/nforced insulation'— Voltage converter un
bmmunication

OCD_

¢

EC TS 61851-3-7, Electric vehictle .conductive charging system — Part 3-7:"DC EV supp
quipment where protection relies on doubles%or) ‘reinforced insulation =~ Battery syste
bmmunication

o D

[SIAS

S <
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ELECTRIC VEHICLE CONDUCTIVE CHARGING SYSTEM -

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

—

o -

= 0

o ® M

q

o

o =z

o -

T

Scope

his part of IEC 61851, which is a Technical Specification, applies to the equipment,~including
fationary equipment )

for the conductive transfer of electric power between the'supply network and
C

— an electric road vehicle, or
— aremovable rechargeable energy storage system (RESS), or 3
— an on-board RESS of an electric road vehicle; 20

when the equipment is connected to the supply network having’a supply voltage up to 480 V
AC or up to 400 V DC and a rated output voltage up to 120V DC,'and

where the protection against electric shock relies/on double or reinforced insulation, and
with double or reinforced insulation-between.all AC and DC linputs and outputs.

/

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

articular requirements.for portable .and mobile* DRI EV=supply. equipment are covered by
FC TS 61851-3-2023. p

quipment for the«conductive transfer, of electric power between the supply network and a
lectric road vehicle/RESS according:to the /IEC.TS 61851-3'series is intended to be connecte

vehicles where the vehicle powet'supply circuit is protected against electric shock by doubl
I reinforced insulation:

D O S

OTE 2 For information regarding’protection against electric. shock by double or reinforced insulation of the EV ¢r
the vehicle power supply citcuit, see1SO_18246:2023;6.1.1 b) and Table 3.

—

equirements for bidirectional energy transfer DC to AC are under consideration and are ng
art of this'document.

his’document*also-applies to EV supply equipment supplied from on-site storage systems (e.g.
uffer batteries).

=}

—

fpissdocument.

his decument applies to VCUs intended to be a part of DRI EV supply equipment specified i

T
S
a

T

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

he aspects covered in this document include

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

the specification for required level of electrical safety for the double or reinforced insulated
(DRI) EV supply equipment,
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e operators and third-party electrical safety,

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

e requirements for bidirectional power transfer DC to DC, and

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

NOTE 3 In the following countries, electrical installation codes other than those from |IEC 60364-7-722 are used:
CA, US.

D D

mmable gas or vapour and/or combustible materials, fuels or other combustible or explosiv

jguipment covered by this document is not intended to be located in hazardous areas wher
fl
aterials are present. Additional requirements can apply to these locations.

—

his document does not apply to

o| aspects related to maintenance, )
(

¢| electrical devices and components, which are covered-by their specific product standards
o| trolley buses and rail vehicles, 2
¢| vehicle power supply circuit, which is covered by ISO 18246, and

| EMC requirements for on-board equipment while connected’tothe supply, which are covered
by IEC 61851-21-1.

4

2 Normative references

/

—

£
he following documents are referred to in'the texbin’'such a way that some or all of their contern
pnstitutes requirements of this document. Fordated references, anly the'edition cited applies.
or undated references, . the latest .editionoof the referenced document (including an
endments) applies:

<

O TO -

IEC 60038, IEC standard voltages
IEC 60068-2-1:2007, Environmental testing — Part 2-1: Tests — Test A: Cold

IEC 60068-2-11:20241, Em)ironmental testing — Part'2-11: Tests — Test Ka: Salt mist

[9)

C 60068-2-30:2005; Environmental testing:-— Part 2-30: Tests — Test Db: Damp heat, cycl
2

I
(12 h + 12 h cycle)

IEC'6006872-78:2012, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady

sfate

IEG 60269 (all parts), Low-voltage fuses

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

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

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

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

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

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

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

S

C 60898 (all parts), Electrical accessories — Circuit-breakers for overcurrent protection fq
ousehold and similar installations 7

>

EC 60898-1, Electrical accessories — Circuit-breakers for avercurrent protectkon for household
nd similar msta//at/ons — Part 1: Circuit-breakers for a.c. operation )

D

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

-

EC 60947-3:2020, Low-voltage switchgear.and.controlgear - Part 3: Switches, disconnectors,
witch-disconnectors and fuse-combination units

(IJ_

EC 60947-4-1:2018, Low-voltage switchgear and contrng’ear— Part.4-1: Contactors and motor
farters — Electromechanical contactors and motor-starters

/

(%)

" 4
IEC 60947-6-2, Low-voltage switchgear and controlgear + Part 6-2: Multiple function equipment
—{ Control and protective.switching devices (orequipment)(CPS)

IEC 60950-1:2005, Information technology<equipment — Safety —= Part 1. General requirement
IEC 60950-1:2005/AMD1:2009
IEC 60950-1:2005/AMD2:2013

[72)

IEC 60990:2016, Methods-of méasurement of touch«current and protective conductor current

IEC 61009-1:2010, ~Residual current operated. circuit-breakers with integral overcurrent
protection for household and similar uses (RCBOs) — Part 1: General rules
IEC 61009-1:2010/AMD1:2042
IEC 610091 :20/10/AMD2:2013

IEC.61180:2046, High-voltage test techniques for low-voltage equipment — Definitions, test anid
pfocedure~requirements, test equipment

IEC61439-7:2022, Low-voltage switchgear and controlgear assemblies — Part 7: Assembli¢
forspecific applications such as marinas, camping sites, market squares, electric vehicle
charging stations

)

[7)

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

IEC 61810-1, Electromechanical elementary relays — Part 1. General and safety requirements
IEC 61851-1:2017, Electric vehicle conductive charging system — Part 1: General requirements

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

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

IEC TS 61851-3-5:2023, Electric vehicle conductive charging system — Part 3-5: DC EV supply
P ; f . , . _ e
cpmmunication parameters and general application objects

~

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

D

IEC 62196-1:2022, Plugs, socket-outlets, vehicle connectors-and vehicleinlets — ConductiV
charging of electric vehicles — Part 1: General requirements d

IEC TS 62196-4:2022, Plugs, socket-outlets, vehicle connecto{rs\?and vehicles inlets
onductive charging of electric vehicles (— «Part 4: “Dimensional. ‘compatibility anid
interchangeability requirements for DC pin and.contact-tube accessories forclass Il or class |
plications

~

4

IEC 62477-1:2022, Safety requirements for power/electronic converter systems.and equipment
—{Part 1: General 9
£

IEC PAS 62840-3:2021, Electric vehicle batteryswap system — Part 3: Particular safety and
interoperability requirements for battery swap Systems operating with removable RESS/battery
systems

1I$O 11898-1:2015, Road vehicles = Cantroller.area network (CAN) — Part 1: Data link layer and
physical signalling

m

N 50325-4:2002, Industrial , communications subsystem based on ISO 11898 (CAN) fqr
pntroller-device interfaces =;Part 4. CANopen

Q

N 50604-1:2016,-Secondary~lithium batteries for light EV (electric vehicle) applications
art 1: General safétyrequirements and testimethods
N 50604-1:2016/AMD1.:2021

Mo m

3 Terms/and definitions

or,the purposes of this document, the terms and definitions given in IEC 61851-1:2017
ECFS 61851-3-4:2023 and the following apply.

n

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

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

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

3.11

double or reinforced insulated EV supply equipment

DRI EV supply equipment

class Il EV supply equipment

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

Niote 1 to entry: DRI EV supply equipment intended to use in case C includes supply cable and vehicle/conneetor.

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

Note 3 to entry: See also Figure 1. (

[$OURCE: IEC 60335-1:2020, 3.3.10, modified — Adapted for EV supply equigment.]

311.2

V supply system
cpmplete system including the DRI EV supply equipment and.the E)(/?QESS functions that are
required to transfer power between the fixed installation/supply network and.the EV/RESS

3.1.3
charging :
all functions necessary to condition_voltage and/or curtent provided by the AC or DC supp
network to assure the supply of electric energy to the RESS

£

4

<

—

POURCE: IEC 61851-1:2017, 3.1.8]

1.4

ase A
pnnection of an EV. to'the supply network with a plug and cable permanently attached to the
\Y

mo O w

—

POURCE: IEC 61851-1:2017,'3:1.10, modified — The.figure has been deleted.]

W

1.5
ase B
pnnection/of an EV&to a supply network with:a'cable assembly detachable at both ends

(

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

O 0

¢
3.1.6

caseC

cpnnection of an EV to a supply network utilizing a cable and vehicle connector permanently
attached to the DRI FV supply equipment

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

3.1.7

voltage converter

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

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

voltage converter unit

VCU

voltage converter with local EMS and communication interface

3.1.9

built-in voltage converter unit

built-in VCU

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

location

v

POURCE: IEC 60335-1:2020, 3.5.5, modified — The word "appliance" has been replaced with
oltage converter unit" in the term and in the definition.]

¥

.1.10

UX supply circuit )

ndependent power supply that provides energy to a part of the components, in' EV suppl
quipment or the EV

O =S P W
<

Z

bte 1 to entry: AUX supply circuit is used for supplying.the logic controller of agtiVe and passive devices.

3l1.11 K.
DC power circuit
cjrcuit for DC conductive power transfer

3.2 Insulation ¢

3121
basic insulation \
insulation of hazardous-live-parts which provides basic protection

[POURCE: IEC 60050-851:2008; 851-15-04]

312.2
direct contact
electric contact of persons;/or;animals.with live parts

[FOURCE: IEC 60050:195:2021;. 195-06-03, modified — The words "human beings" and
"livestock" have beenireplaced with "persons" and "animals" respectively.]

/[

312.3

double insulation

nmsulation” comprising both basic insulation and supplementary insulation

[$QURCE: IEC 60050-851:2008, 851-15-06]

3.24
conductive part
part which can carry electric current

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

3.2.5

exposed conductive part

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

[SOURCE: IEC 60050-442:1998, 442-01-21, modified — The note has been deleted.]
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3.2.6
hazardous-live-part
live part which, under certain conditions, can give a harmful electric shock

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

3.2.7
insulation

materials and parts used to insulate conductive elements of a device, or a set of properties

wtrichrciraracterize theabitity of aminsotatiomtoprovideftsfomction
(

POURCE: IEC 60050-151:2001, 151-15-41, modified — The end of the definition_starting by "¢

alset..." has been added.] o=y

—

3.2.8
live part »
cpnductive part intended to be energized under normal.operating conditions including a neutral

Q

pnductor, but by convention not a PEN conductor, PEM.conductor or PEL conductor

?

N,
Njote 1 to entry: This concept does not necessarily imply a risk of electric'shock

POURCE: IEC 61851-1:2017, 3.2.9, modified = The words."€onductor or" has been delete
flom the definition, and "operation" replaced with "operating(conditions".]

¢

3.2.9

einforced insulation
nsulation of hazardous-live-parts which provides a degree of protection against electric shog
quivalent to double insulation.

/

D ==

¢

Z

ote 1 to entry: Reinforced insulation may comprisesseveralllayers which cannot be tested singly as basic insulatid
supplementary insulation. .

o

—

$OURCE: IEC 60050-195:2021,.195-06-09, modified = The words "of hazardous-live-partg
ave been added.]

=

w

.2.10 y
upplementary insulation
ndependent insulation.applied in addition to/basic insulation for fault protection

)

—

$OURCE:IEC 60050-851.2008, 851-15-05]

.3 Functions

AN (circuit

3
3(3.1
g
cjrcdit and associate wiring used for communication according to ISO 11898-1:2015

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

—

=}

[SOURCE: IEC 60050-732:2010, 732-01-17, modified — The words "computer networks" have

been replaced with "networks" in the definition, and Note 1 and 2 have been deleted.]

3.3.3

energy management system

EMS

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

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

3.3.6

plroximiiy function - Ie
electrical or mechanical means to indicate the insertion state of the vehicle connector:in, th

vehicle inlet to the EV and/or to indicate the insertion state of the plug in the socket-odtlet g
the DRI EV supply equipment

¥

[POURCE: IEC 61851-1:2017, 3.3.5, modified — The words-"EV charging statioh™ have beeh

replaced with "DRI EV supply equipment".] )
(
3.3.7
uman machine interface *,
mi E~

passive device that allows user interaction; interface between operating staff or end user and
the instrumentation and computer systems connected to the.enérgy management system (EMS

EXAMPLE Display or user communication system

¢

[FOURCE: IEC TS 61851-3-4:2023, 3.14, modified = The spelled-out form of "EMS" is given in
the definition.] £

3.3.8 ¢
set current value

pprameter transmitted. to-.the DRI EV supply equipment indicating the required current for powsg
tnansfer

—

Note 1 to entry: This parameter is defined in IEC 61851-3-5:2023, 6.4.5, for input current, and 6.4.6, for outpy
current.

3.3.9

set voltage value

pprameter transmitted to the DRI EV supply.equipment indicating the maximum voltage fq
p

=

ower transfer
4

Note 1 to-entry:. Fhis parameter is defined in IEC 61851-3-5:2023, 6.4.3.
'd
314 . Vehicle

3L4.1

g’ectric vehicle

EV

electric road vehicle

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

[SOURCE: ISO 17409:2020, 3.19, modified — The word "propelled" has been removed from the
term, and the equivalent term "electric road vehicle" added.]

3.4.2

rechargeable energy storage system

RESS

rechargeable system that stores energy for delivery of electric energy for the electric drive

—h

~

—
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Note 1 to entry: Reinforced insulation may comprise several layers that cannot be tested singly as basic insulation
or supplementary insulation.

Note 2 to entry: A battery system can be named in general within the context of the IEC 61851-3 series as an RESS.
[SOURCE: ISO 17409:2020, 3.47, modified — The example has been removed and the notes to
entry added.]

3.4.3
removable rechargeable energy storage system

r RESS
F{ESS that can be moved/removed from an EV by hand (portable RESS) or with the assistang|
of an installation/device (mobile RESS)

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

4.4 »
oltage class J
assification of an electric component or circuit according to its maximum. working.voltage

O< W

Njote 1 to entry: The classification to the voltage classes’A and'B is according {0150 6469:3:2021.

POURCE: ISO 17409:2020, 3.62, modified = The date of pubﬁéation has.been updated in th

[

—

note to entry.] .

3.4.5 :

vehicle power supply circuit {

vpltage class A or B electric circuit which«includes.all parts:that are conductively connected {

the vehicle inlet (case B, case C) or the plug (case A) and that is operational when connecte
to an external electric circuit A

[POURCE: ISO 17409:2020, 3.61, modified = The words MA or" have been added to thE
definition, and_the words "or part of an autoconnect charging.device that is mounted on th
electrically propelled vehicle/(case;D, case E)" have been deleted.]

3.4.6

conversion device
a

c

[

ctive device .which. allows the. connection. 'of an EV/RESS which does not provid
pmmunication according to the IEC 61851-3. series to the energy management system (EMS

ortable~accessory constructed as an integral unit incorporating both a plug portion and on
pcket-outlet portion

35 Cords, cables and connection-means
3.5.1 s

adaptor

P

s

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

3.5.2

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

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

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

[eNNe)

~
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[SOURCE: IEC 61851-1:2017, 3.5.2, modified — The words "EV charging station" have bee
replaced with "DRI EV supply equipment" in the entry.]

3.5.3
cord extension set

n

assembly consisting of a flexible cable or cord fitted with a plug and a portable socket-outlet

which are matched with each other

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

[$OURCE: IEC 60050-461:2008, 461-06-17, modified — The word "non-rewirable" .has bee
removed from the definition.]

3.5.4 (

lug 4
accessory having contacts designed to engage with the contacts /of a sqcket-outlet;. als
incorporating means for the electrical connection and mechanical retention, of/flexible'cables ¢
cprds

2

POURCE: IEC 60050-442:1998, 442-03-01, modified — The'word "pins™has beenreplaced wit
contacts" in the definition.]
A

3.5.5 y
siocket-outlet I\
aEcessory having socket-contacts designed to-engage, with the contacts of a’'plug and havin

rminals for the connection of cables.or cords ¢
£

POURCE: IEC 60050-442:1998, 442-03-02, modified — The word /pins"_has been replaced b
contacts” in the definition.] ¢

t

5.6

tandard plug-and socket-outlet
ug and socket-outlet which' meets.the requirements of any IEC and/or any national standar
at provides interchangeability by 'standard sheets, excluding the specific EV accessories a
fined in the IEC 62196.series

O =TT 0 W

Z

ote 1 to entry: IEC 60309¢1,y1EC 60309-2, IEC 60884-1.and IEC TR 60083 define standard plugs and socke
Litlets.

o

[POURCE:IEC 618%1-1:2017,3.5.11]
/[

3.5.7
viehicle coupler
enrectri,c vehicle coupler
eans of enabling the connection at will of a flexible cable to an electric vehicle

>

= O

=y

n

It-

Note T1o entry: A venhicCle coupler consists of two parts: a vehnicle connector and a venicle inlet.

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

3.5.8

vehicle connector

electric vehicle connector

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

3.5.9

vehicle inlet

electric vehicle inlet

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

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

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

3.5.11
A/B coupler

. - T OF-RESS =y /

4 Symbols and abbreviated terms

¥

AC alternating current MCU motor contrel Unit
BMS battery management system MSN message number

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

DRI double or reinforced insulation ro % read only

EMCY emergency rwe read write

EMS energy management system SDO service data object
EMSC 22§trrgqukranranagement system ) ., SOC state of charge

FSA finite-state automaton SOH state of health

GAO general application_objects ¢ TPDO transmit PDOs

HMI human.machine interface VCU voltage converter unit
MD insulation monitoring device VD virtual device

| SS layer setting'services VDN virtual device number
M_param. mapping parameter

5 General.-requirements

The dotble. orféinforced insulated (DRI) EV supply equipment shall be so constructed that

o| “the EV. 6an be connected to the DRI EV supply equipment in normal conditions of use,
o|. theenergy transfer operates safely, and its performance is reliable, and
o| 4t minimises the risk of danger to the user or surroundings.

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

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

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

e

NOTE 1 For EV supply system configuration type A, the DRI EV supply equipment is free standing and not

considered to be part of the vehicle.

EV supply system configuration type C, E and F according to 6.7 is considered to be stationary

equipment according to 6.6 a).

The DRI EV supply equipment shall be rated for one or a range of standard nominal veltage
ak given in IEC 60038. ¢

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

eneral conditions for tests shall be in accordance with IEC TS 61851-3-2:2023,,C/|ause 5 an
able DD.1. \

HQ

)\
Flor extreme environment or other special service conditions, see IEC 61439:7:2022.

nless otherwise specified, the tests shall be carried out in a drayg-h?—free location and at a
mbient temperature of 20 °C + 5 °C.

[V

A
or case C DRI EV supply equipment, .the output cable assembly is_considered part of th
issembly for testing purpose.

D T

¢

NIOTE 3 In the following countries, there are other requirements,to-be met for DRI EV supply equipment: JP, US.
<

Q

and the tests specified.

All tests indicated in.this document are typ€'tests unless otherwise mentioned.

Unless otherwise. specified, 7all. tests shall be carried out in the order of the clauses an
subclauses in this'’document.

= >

e specific exceptions of additions as indicated in. Clause 12.

6 Classifica;ion

[o7]

L1~ Characteristics of supply network

—

he DRIEV ssupply equipment shall be classified according to the supply network that it
ntended to be connected to:

ompliance is checked by meeting all of the relevant requirements.of.the I[EC 61851-3 serie$

ssemblies for stationary /DRI EV._supply equipmentishall comply with IEC 61439-7:2022 with

S

[

° AC ¢ I nahur\rlz
I ¥

SHPPY
e DC supply network.

6.2 Method of connection

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

e plug and cable connected,;

e permanently connected.
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6.3 Normal environmental conditions

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

e indoor use;
e outdoor use.

6.4 Special environmental conditions

3

d

he DRI EV supply equipment can be classified according to its suitability for use in sever
environmental conditions other than those specified in this document, if declared. so by, th
anufacturer.

4
Where any special service conditions specified by the client exist, a special\"agreemer

client.
C

]

L5 Access
.,

_|

he DRI EV supply equipment shall be classified according.to.the é(;cess it'is intended for:

A

equipment for locations with non-restricted.access;

equipment for locations with restricted access.

[=2]

L6 Mounting method q

he DRI EV supply equipment shall be classified éccording to'the type of mounting:

_|

QD

stationary equipment ¢

— mounted on walls, poles or equivalént positions:
e flush mounted;
e surface mounted.

— pole/column/pipe-mountéed;

— floor mounted;

— ground mounted;

b) non-stationary equipment

— portable equipment;

— mob/ile equipment.

NIOTE® More than one classification can apply.

6.7, (_ EV supply system configuration

regarding testing shall be made between the DRI EV supply. equipment mangfacturer and the

> D

—

! L

TheBRHEVY—suppty —equipment—shatt—be—ctassiflfed—=according—to—the—EVvV—supply—syster
configuration (see Figure 1):

e EV supply system configuration type A;

e EV supply system configuration type B;

e EV supply system configuration type C (see Table 1 as reference in ISO 18246);

e EV supply system configuration type D (see Table 1 as reference in ISO 18246);

e EV supply system configuration type E (see Table 1 as reference in ISO 18246);

e EV supply system configuration type F (see Table 1 as reference in ISO 18246).
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Key

z] supply network (AC or DC), andfixed installation (according to'the IEC 60364 series)
b stationary equipment/{(see 6.6-a))

C portable or mobile .equipment (see 6.6'b))

o EV (located inside of the electric.vehicle)

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

4 portable or mobile DRI.EV supply equipment

¢ stationary, DRI EV supply equipment

3 femovable or non-removable RESS (battery system)

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

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

9 A/B coupler (manufacturer specific)

NOTE 1 See Clause 7 for details.

NOTE 2 Vehicle parts are out of the scope of the document.

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

One or two can be optional.

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

IEC TS 61851-3-1, IEC TS 61851-3-2 and
IEC TS 61851-3-4

Corresponding ISO 18246

EV supply system configuration type A Charging type A

EV supply system configuration type B

EV supply system configuration type C

Charging type B

EV supply system configuration type D

V Supply system configuration type £ Tharging type C

FV supply system configuration type F

.1
L1

1 General .,

he EV supply systems shall meet the following.requirements.".

General EV supply system requirements

EV supply system requirements

A

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

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

IP degree according to 9.1 and 12.3. /

—

EV supply systems according to the IEC 61854-3 series shall use' DC plug and socket-outl¢
and/or vehicle coupler according.to IEC.1S:62196-4:2022.

For DC (Figure 1, key. 5 and key 8),cup.to 120"V, dedicated accessories according to
IEC TS 62196-4:2022 shall be.used only.

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

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

Accessoriestaccording/to the IEC 60320 series shall not be used.

In each-active device, the conductor DC.+60 V and DC —-120 V shall be equipped with
mechanical switching device accordingto 12.1.

©

The.simultaneous supply of DC +60-V and DC —120 V shall be avoided by an interlockinjg
switch.Z

NOTEN™ See'S1a and S1b switches specified in Figure D.1 for example.

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

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

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

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

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

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

Compliance is checked by inspection and by test.

7.1.2 EV supply system configuration type A

(o]

(o]

A removable or non-removable RESS and the EV are supplied with energy using a portablé g
mobile DRI EV supply equipment connected to the supply network over a standard:plug an

of the EV.

N[OTE If DRI EV supply equipment is permanently fixed to vehicle according to type At issnot covered by th
dpcument. ¢

1.3 EV supply system configuration type B )

7

A removable or non-removable RESS and.the EV are supplied ’w‘i\th energy-over a vehicl
cpupler using a portable DRI EV supply equipment connecteg' to the supply network over
standard plug and socket-outlet (case B).

4

Flor type B: the vehicle inlet can be on'the EV or on the RESS. In"this,case, one.of the two doe
njot exist.

/
£

711.4 EV supply system configuration typelC

>

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

c

-n

or type C:

o[ the vehicle inlet can be on_the EV. or on the RESS. In this case, one of the two does nq
exist;

case C.

711.5 EV supply\system configuration type D
(

>

removed RESS is supplied with power‘using portable DRI EV supply equipment connected t
he'supplynetworkover a standard plug and socket-outlet.

—

711.6~ ~EV supply system configuration type E

¢

spcket-outlet. DRI EV supply equipment, type A, is not permanently fixed to the EV i:md not par

[0

¢| the socket-outlet.(DC; izigure 1, key 8) can be replaced by a fixed cable on installation side

—~ Q=

[

-

—

A removed RESS is supplied with power using fixed installed DRI EV supply equipmer

—

connected to the supply network.

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

7.1.7 EV supply system configuration type F

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

n

o
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7.1.8 Conversion device

For further information, see Annex C.

7.2 Voltages and currents
7.21 Rated voltages and currents

AC input voltage of the EV supply system shall not exceed 250 V AC single-phase or 480 V AC
three-phase. The AC input current for cord and plug connected EV supply system shall not
exceed 32 A. v

NIOTE 1 See 9.1.1 for current limitations of connecting accessories.

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

Tlhe output current shall not exceed 60 A DC. A

¢
Standard ratings for DRI EV supply equipment according to the-lIEC 61851-3.series are as
follows: 2}

N

for system input voltages from the supply network, see Table 2
A

for system output voltages, see Table 3.

Table 2 — Rated system.input /voltages

v AC 7, DC ISO voltage-class
250 X X B
400 B
480 X B
400 X X B

NIOTE 3 In the following countries, the-acceptable rated supply wvoltage is up to 600 V AC: CA, US.

Table 3 — System output voltages class

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

NOTE [ Maximum system voltages for DC systems means the absolute highest
voltage in-the system.

4

NOTE#—The vottage Tange defimitionsfor EMSare provided i object 6606, according totEC-TS6185+-3-5-2623.
Compliance is checked by inspection.

7.2.2 Current and voltage regulation

The DC output current of the DRI EV supply equipment shall not exceed the set current value
sent by the EV/RESS by more than 5 % and not exceed the maximum rated current.

Compliance is tested by simulation of fault conditions.

The DC output voltage of the DRI EV supply equipment shall not exceed the set voltage value
sent by the EV/RESS by more than 2 % and not exceed the maximum voltage.
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T
7

he DC power circuit shall be opened if these conditions are not met (see IEC 61851-3-4:2023,
4).

Compliance is tested by simulation of fault conditions.

F

7
A

c -

[

—

O
1

» -

W >

wn

(0]

(@)

he voltage difference between AUX 0 V and DC 0.V. shall not exceed.? V.

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

Tlhe VCU for multiple.supply shall provide at least 1,3 A for each AUX supply circuit output, fa

Gompliance.shall be tested by measurement.

Quring wake-up by/the EV/RESS, the AUX supply circuit of the DRI EV supply equipment ma
require wake-up current. The following list gives recommended maximum current absorption fg

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

.2.3 AUX supply circuit

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

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

¥
he voltage at the AUX supply circuit, if available at the vehicle coupler, shall. be~12"V + 0,6
p to 2 A and shall be less than 3 A for short circuit. A

(
is recommended that, if AUX 0 V and DC 0 V conductors-are connected,in the.wehicle system,

Z

evices requiring connection to AUX supply circuit shall have an-input voltage range of 9 V to
5 V. A

he auxiliary voltage can be generated by different active’devices, . for example the batteny
ystem or the VCU.

/

ompliance shall be tested by measurement at maximum/fated current on.thé DC power circui.

—

UX supply circuit and «<CAN-circuit shall bé separated.from other circuits with voltages ove
0D V AC or 60 V DC by double or reinforced insulation.

ee IEC TS 61851-3-2:2023, Clause>23, foriinternal wiring.

P

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

=<

bnsumers within'the EV supply system:

¢

EMSC up t0 0,4 A;
battery system up to 0,4 A;

security unit up to 0,2 A;
gateway unit up to 0,2 A;
sensor units and HMI may consume up to 0,4 A (optional);

in sleep mode, 100 pA.
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7.3 Functions provided
7.31 Mandatory functions for power transfer
The following functions shall be provided by the DRI EV supply equipment:

o verification that the EV is properly connected (proximity function), according to
IEC TS 62196-4:2022, 10.3;

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

o] start power transfer (switch on active device) of the system, according/ tlo
IEC TS 61851-3-4:2023, 8.2.3;

o[ stop power transfer (switch off active device) of the system;~ aceaording to
IEC TS 61851-3-4:2023, 8.2.3; )

¢| selection of the maximum applicable current, according to 7.2.2; A

¢| selection of the voltage, according to 7.2.2; ¢

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

e| latching of the accessories rated above . 5 A DC. and 60 .V .DC according fo
IEC TS 62196-4:2022 (see 11.4). A
NOTE Latching device can be used to. provide the proximity fnction to. the EV and the DRI EV supply
equipment. Object 6311, according to IEC/TS 61851-3-5:2023-describes the function. "Device is latched" cgn
be used for proximity function. 9

Ifthe DRI EV supply equipment can supply more thah one connecting point simultaneously, the

Q

pove functions shall be performed independently for each.connecting point.

¢

Gompliance is checked by.inspection and test where applicable.

~

3.2 Optional functions for power transfer

—

he following functions-may be provided by .the DRI EV. supply equipment:

indication of the real.tim€,available.load current of the DRI EV supply equipment;

control for bi-directional power flow.
NIOTE Ventilation requirements.can be subject.to national or regional regulations or standards.

I applicable, éomp/iance is checked by meeting all of the relevant requirements of
IEC. TS 61851-3-4:2023, 8.2.3.4.

~J

.3.3 «—Objectsfor compatibility check

¢

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

—

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

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

e vendor ID;
e product code;
e revision number;
e serial number;
— software version, according to EN 50325-4:2002, B.5.3, Object 100A;
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— hardware version, according to EN 50325-4:2002, B.5.3, Object 1009,,;

— node-ID, according to EN 50325-4:2002, 3.2;

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

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

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

See Annex D and IEC TS 61851-3-2:2023, Clause 23, for i/nternal wiring.

~J

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

o

¢ollowing DC power circuits: X

following terminals:
- DC +60.V;
- DCoV.

| maximum system output-voltage of =120 V DC-to the DC power circuits on side B by th
following terminals:

- DC-120V;
- DCOV.

(

- Z

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

3

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

714 Requirements for AC/DC or DC/DC VCU for stationery DRI EV supply equipment
7.4.1 General
Subclause 7.4 covers requirements for VCUs for AC/DC or DC/DC conversion of eléctrlc powe
used within stationary DRI EV supply equipment. .

)\
Any simultaneous supply of DC +60 V and DC —120 V shall be avoided by an’interlocking switch.
NIOTE See S1a/S1b switch specified in Figure D.1 for example. ?
JAN circuit shall be separated from other circuits with voltages-over 30 V. AC or 60 V DC b
double or reinforced insulation. A

uilt-in AC/DC VCUs for stationary DRI EV supply equipment provides at least one of the

¢/ maximum system.output voltage of(+60 V DC to the DC-power circuits on side B by the

7
The built-in DC/DC VCU for stahonary DRI EV supply equment prowdes DC mput voltag
($ide

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

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

—

[

=}

NOTE Example for wiring and insulation of built-in DC/DC VCU for stationary DRI EV supply equipment is shown

in Figure D.3. For additional information, see also IEC 61851-3-2:2023, Annex AA.

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

Live parts of built-in VCUs shall be protected at least by basic insulation before integrating into

DRI EV supply equipment and are tested as a complete assembly.
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Communications

.1 Command and control communication (mandatory)

he command and control communication between the DRI EV supply equipment and the EV

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

[aYa)

.2  Optional communication

ternal influences. For further information, see IEC TS 61851-3-4:2023, 8.4.3 and Annex A

¥

xchange of information, other than information covered by. 8.1, between_the DR' EV_supp v
quipment and the EV are covered by 7.3.2 and IEC TS 61851-3-4:2023,-Annex-A.

he use cases and system architecture are specified/ini|[EC TS 61851-3+4:2023, ‘Annex A.

3 Communication circuit from the DRI EV_supply equipment»tz the
telecommunication networks

elecommunication network or telecommunication port of t?le DRI EV supply equipment
pnnected to the telecommunication networks, if any, shall\comply with the requirements fg
pnnection to telecommunication networks of IEC 60950-1:2004
FC 60950-1:2005/AMD1:2009 and |IEC 60950-1 :20Q5/AMD2:2013, Clause. 6.

=

ompliance is checked by inspection. \

Protection against electric' shock ‘

.1 Protectioniagainst direct contact
1.1 General

rotection against direct contact shall consist of oneror more provisions that, under normal
pnditions, prevent. contact-with hazardous-live-parts according to IEC TS 61851-3-2:2023,
lause 8 and Table DD.".

ompliance is chécked by inspection and measurement according to IEC TS 61851-3-2:2023,
lause 8 and-Table DD.1.

7
ower contacts ‘of accessories according to IEC TS 62196-4:2022 shall only be live if

I,atéhing according to IEC TS 62196-4:2022 is completed for accessories rated above 5 A
and 60 V DC, and

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

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

Immediately after the following events, all active devices shall be disconnected from the DC

p

ower circuit within 100 ms:

latching is opened or lost for accessories rated above 5 A and 60 V DC;

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

request to power off the device (according to IEC TS 61851-3-4:2023, 9.2.2);
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Compliance is checked by inspection and, if necessary, by a test on the sample wired as in

normal use and an externally generated test sequence that simulates the fault conditions.

Accessories rated above 5 A and 60 V DC shall only be live if all vehicle connectors or plugs
are fully engaged (proximity function or connection switch according to

IEC TS 62196-4:2022, 10.3).

Compliance is checked by inspection.

9.1.2 IP ratings for protection against electric shock Y

P ratings for enclosures shall be at least IPXXC.

Flor all other applications, the minimum IP rating is covered by Table 4.

Table 4 - IP ratings . )
60 V 120 V. | Mated Not IPXX 2
DC bC [ mated
FFor any accessory in mated condition ; X D
X ) X B
FFor dedicated DC accessories (IEC TS 62196-4) 7 X v B

NOTE For standard accessories (IEC 60884 series, IEC 60309 series), the IP rating of.their product standard

ppplies. 4
4

P In the following countries, IPXXD is not required: SE, CH.

¢

Gompliance is checked by test in accordarice with IEC 60529.

=z

OTE In the following countries, as excepfion to IEC 61439-7:2022, 10.2.701, the product must fulfil a minimu
g¢quirement of IPXXB after the test: SE, CH:

=

.2 Stored energy — Discharge of capacitors

or plug andcable eonnected EV supply equipment, where the connection pins are accessibl
ter unplugging, one second after disconnecting the standard plug from the standard socke

9
9.2.1 Disconnection(of-plug connected EV supply equipment
F
a

outlet, the voltage between-any combination of accessible contacts of the standard plug shal

be less thap erequal to 60 V DC or the stored charge available shall be less than 50 uC.

ompliance is~checked by inspection and by test with the EV disconnected according f{
1EC,60950-1:2005 and IEC 60950-1:2005/AMD1:2009, 2.1.1.5.

[

[

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

The voltage between power lines or power lines and protective earthing conductor, whe

n

measured at the input supply terminals of the EV supply equipment, shall be less than or equal

to 60 V DC or the stored energy shall be less than or equal to 0,2 J within 5 s after disconnectin
the supply network voltage to the EV supply equipment.

g

Compliance is checked by inspection and by test with no EV connected to the EV supply

equipment according to IEC 60950-1:2005 and IEC 60950-1:2005/AMD1:2009, 2.1.1.7.
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9.3 Fault protection

Fault protection shall consist of the following protective measures according to

IEC 60364-4-41:2005 and IEC 60364-4-41:2005/AMD1:2017: double or reinforced insulation.
Compliance is checked by inspection and tests according to 7.1.

9.4 DC leakage currents

The fnlln\uing raquiramanf shall hg fulfilled to ensiire 2o proper function of an PCD in the fixe

electrical installation.

v

Tlhe DRI EV supply equipment shall ensure by its design that a DC leakage current.doés nd
exceed the values specified in IEC TS 61851-3-2:2023, Clause 13 or Clause 16+ .(
Gompliance shall be tested in accordance with IEC TS 61851-3-2:2023,7Clatise 13 or. Claus|
16. (

9l5 Y capacitors L2

T

he Y capacitors shall comply with IEC TS«61851-3-2:2023, Clause 22.
A

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

¢

—

0 Specific requirements for. accessories 1« 7
£

10.1 General requirements

¢

>

ccessories used to connect DRI EVisupply,equipment to the supply network or to the EV/RES
hall be in accordance with the requireménts specified in 7.1.:1.

[72]

Q

ompliance is checked by inspection:

oz

E, FR, CH.

—

0.2 Adaptors

>

daptors shall not/be.usedto connectawvehicle connector to a vehicle inlet or a plug to a socke
outlet. (

103 Latching.device

I terIoCking (may be provided by a latching device) of the accessories is mandatory fq

OTE In the following countries, national requirements apply-forithe standard plug and socket-outlets: US, CA, JP,

—_

P

Q=

separatlon See aIso 7.1.1.

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

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

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

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

— communication is lost (missing heartbeat according to IEC TS 61851-3-5:2023, 5.1.7 an
5.1.8).

y

y

d
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Latching device is tested according to IEC 62196-1:2022, 14.1.

10.4 Contact sequencing of accessories

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

Compliance is checked by inspection.

11 Cable assembly requirements ¥

1M.1 General

¥

Tlhe cable assembly shall be provided with cables that are suitable for the application.

)\
NIOTE The IEC 62893 series covers some types of cables for the DRI EV supply equipment.
A cable assembly shall be so constructed that it cannot be used as a cord extension set.

N

-

Gompliance is checked by inspection. ,

A
1.2 Electrical rating q
Flor types B and D, the voltage and-current ratings of the ‘cable assembly shall.be compatibIE
with the rating of the related contactof the accessoriges ‘according'to IEC TS 62196-4:2022. Se
also 7.1.1. £
Flor types A, C and E, the voltage and current.ratings-of the cable assembly shall comply with

EC TS 61851-3-2:2023, Clause 25

n

or case C, the voltage and current.ratings of the.cable assembly shall be compatible with thie
ting of the DRI.EV.supply equipment andithe vehicle connector.

—

ompliance is checked by inspection and tests according fo
IEC TS 61851-3-2:2023;.Clayse 25:

11.3 Mechanical characteristics

he mechanical-characteristics of the~cable should be equivalent or superior to those of
IEC 60245=4 cable, as well as for fire resistance, chemical withstand, UV resistance. For EVs,
spe-the IEC-62893 series.

NIOTE 1+«-In the following countries, other cable types are required by national regulations: US (type cable EV, EV{J
fgmilies), JP (VCT, etc.).

NQTE 2 In the fnllnwing county cable types G SEQ SO STO SIJEO SI0O SITO orW or a cord that is pqunl y
serviceable in accordance with CSA C22.2 No. 49, are required: CA.

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

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

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

11.4 Storage means for case C

3

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

in use.

Compliance is checked by inspection.

1.5 Strain relief

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

12 DRI EV supply equipment constructional requirements and tests

)\
12.1 Characteristics of mechanical switching devices (

12.1.1 General )

witching devices within DRI EV supply equipment 6n DC power circuit shall. comply with the
relevant standards, with at least the characteristics as given in 12)1.2.

w

4

—

2.1.2 Switch and switch-disconnector

Switches and switch-disconnectors.shall comply with IEC 60947-3:2020.

£
or AC applications, switches and switch-dis¢onhectors shall have a rated current, at
tilization category of at.leastfAC-22A, not ,Iess than.the rated current of the circuit that the
e intended to operate.in.

Q C T

or DC applications, switches/and switch-disconnectors shall have a rated current, at
tilization category of at least"DC-24A, not less‘than the rated current of the circuit that the
e intended to operate in.

D C M

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

Q

ompliance is checked by)inspection.

—

2.1.3 Contactor
4

Qontactors shall-comply with IEC 60947-4-1:2018.
¢

or AC applications, contactors shall have a rated current, at a utilization category of at leas
C-j, not less than the rated current of the circuit that they are intended to operate in.

>N

=4

—

ForDCapptications, comtactors shaflt tave a rated current, ata utifization category of atfea
DC-1, not less than the rated current of the circuit that they are intended to operate in.

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

Compliance is checked by inspection.

12.1.4 Circuit-breaker

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

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

—
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Compliance is checked by inspection.

12.1.5 Relays

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

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

12.1.6 Switch-on peak current

f is recommended that the maximum sum of all directly connected capacities does not exceed
000 uF at DC power circuit. 7

—_

Hach active device (e.g., DRI EV supply equipment) shall be‘protected againit irush currents
resulting from switch-on capacitive loads up to 1 000 uF: )

—

Jompliance is tested by applying a capacity of 1 000-pF. or a capacity aﬁcording to'manufacturg
request to the DC power circuit and then start power transfer. - N

I power transfer continues for at least 60 s, the DRI EV supply. equipment’'is deemed to pasls
the test.

4

12.2 Clearances and creepage distances

/

he clearances and creepage distances in the DRI EV supply.equipment, installed as intended
y the manufacturer, shall be in_accordafce with the requirements specified i
EC TS 61851-3-2:2023, Clause 29. A

- O -
3

For stationary DRI.EV: supply equipment. providing IP 55 or higher, pollution degree P
applies.

For all other.stationary DRI EV:supply equipment, pollution degree 3 applies.

o)

arts of the DRI EV supply equipment directly connected to the AC supply network shall be
esigned according to overvoltage category IV.

o

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

)

ermanently copnected DRIEV supply-equipment shall be designed according to a minimu:l::
vervoltage, category Ill, except for .the vehicle connector in case C where a minimu
vervoltage-category.ll applies.

o o

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

¢

ODORLEEV sunply equinment supnlied throuah a cable and pluga shall be desianed according t
rrJ | L rr ~J Ll ~J ~J ~J

IEC TS 61851-3-2:2023, Clause 29, by a minimum overvoltage category Il. Tests shall be
performed according to IEC TS 61851-3-2:2023, Clause 29 and Table DD.1.

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

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

Compliance is checked by inspection.

NOTE Additional information is given in 12.6.2.
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12.3 IP degrees

12.3.1 Degrees of protection against solid foreign objects and water for the enclosure

E

nclosures of the DRI EV supply equipment shall have an IP degree according to IEC 60529

as follows:

indoor use: at least IP 21;
outdoor use: |IP44;

f

(o)

T

QD

T

f

o

N

1

ccordance with their appropriate standards.

tall bl PRI ILC\/. £ | £ 1D L0
MPUTLAUTC UT TTTUVTTC UTAT IV OUP}JIy U\.Alulr.llllclll dlit 1Cdadotl 11 JJ.

for built-in VCUs, IPX1.

PX4 may be obtained by the combination of the socket-outlet or connector and the 1id.'or cap

RI EV supply equipment enclosure or EV enclosure.
ompliance is checked by test in accordance with IEC 60529. )
2.3.2 Degrees of protection against solid foreign objects and water for accessories

he minimum IP degree for plug, socket-outlets=and the vehicle" connectors shall be in
A

he minimum IP degrees of accessories according toEC. 7S-.62196-4:2022 shall be as follows.

Indoor use:

e vehicle connector mated.with vehicle inIet:,IP/21;

e plug mated with socket-outlet: IP21;

e vehicle connector for case CG'when not\mnated: 1P24.
Outdoor use:

e vehicle.connector mated with vehicle-inlet:"1P44;

¢ plug mated with socket-outlet: 1P44;

e vehicle connectorwhen not mated:"1P24;

e socket-outlet when-not mated: 1P24.

ompliance is checked by testin‘accordance with IEC 60529.

PX4 may be.obtajned by the combination of the socket-outlet or vehicle connector and the lid
r cap, DRI EVisupply equipment enclosure, or EV enclosure.
¢

OTE, In\the'following country, the UL articulated finger probe is used according to national regulations: US.

2.4, “Insulation resistance

T

he insulation resistance is measured with a 500 V DC voltage applied between all

inputs/outputs connected together (power source included), and the accessible parts shall be

R

T
d

> 7 MQ.

he measurement of insulation resistance shall be carried out after applying the test voltage
uring 1 min and immediately after the damp heat continuous test of IEC 60068-2-78:2012, test

Cab, at 40 °C £ 2 °C and 93 % relative humidity for four days.

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

12.5 Touch current

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

—h

he touch current shall be measured within one hour after the damp heat continuous ‘testq
IEC 60068-2-78:2012, test Cab, at 40 °C £ 2 °C and 93 % relative humidity for four days; wit
the DRI EV supply equipment connected to AC supply network in accordance wit
IEC 60990:2016, Clause 6. (

>

he supply voltage shall be 1,1 times the nominal rated voltage for this measurement:
(

_|

Table 5 — Touch current. limits

2
Class | Class I
1 mA mA
A
Between any live parts and the accessible metal parts connected.with 35 0.25
each other and a metal foil covering insulated-external parts é . ’
Between any live parts and the metal inaccessible parts_.normally non* .
activated (in the case of double insulation) v RQUyprlicalya 3.5
Between inaccessible and accessibleparts connected with“eagh other .
and a metal foil covering insulated external parts (additiohal insulation) Not appicae 0.5

¢

—

his test shall be made.when the DRI"EMsupply equipment is-functioning with a resistive loald
t rated output power.

Q

Tlhe equipment.is‘fed through+an isolating transformer or.installed in such a manner that it is
igolated from the earth.

2.6 Dielectric withstand voltage

—

12.6.1 AC 'withstand voltage

—

he dielectric-withstand voltage at power frequency (50 Hz or 60 Hz) shall be applied for 1 min
Is follows.
/

QD

1 For basic_insulation

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

parts) and differential mode (between each electrically independent circuit and all othg
conductive parts or circuits) as specified in IEC 60664-1:2020, 5.4.3.

= O

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

2) For a DRI EV supply equipment

2x (U, + 1200 V) (RMS)in common mode (all circuits in relation to the exposed conductive

parts) and differential mode (between each electrically independent circuit and all other
exposed conductive parts or circuits) as specified in IEC 60664-1:2020, 5.4.3.2.

3) For DRI EV supply equipment where the insulation between the AC or DC supply network
and the DC output circuit is double or reinforced insulation, 2 x (U, + 1 200 V) (RMS) shall

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

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

1276 2—tmputsedietectricwithstanmd(1;2/50s)

he dielectric withstand of the power circuits at impulse shall be checked using values i
ccordance with appropriate over-voltage category as indicated in IEC 60664-1:2020, Table F.
4

v

—
=3

Q

Tlhe impulse voltage shall be applied to live parts and exposed conductive parts.'
)\
Tlhe test shall be carried out in accordance with the requirements of IEC.61180:2016.

GQompliance is tested according to IEC 61180:2016. '\?

-

Qvervoltage categories are specified in 12.2. v

N[OTE For an explanation of the overvoltage categories, see IEC 6066’4-1:2020, 4.3.2.

¢

—

2.7 Temperature rise

/

ssemblies for DRI EV supply equipmentshall cofnply with"I[EC 61439-7:2022.

>

¢

12.8 Damp heat functionaltest

[

mmediately after the'conditioning defineéd below,.the DRI EV supply equipment shall proces
pmpatibility check according to 7.3:3s

Q

Jonditioning:
- for indoor units: 6wcycles of+-24..h each.to” a damp heat cycling test according fp
IEC 60068-2-30:2005 (test Db).at (40 + 3).°Ciand relative humidity of 95 %;

-{ for outdoor units:itwo identical 12-day periods. Each 12-day period comprises

* 5 cycles of 24 h each to a damp. heat cycling test according to IEC 60068-2-30:2006
(test Db)\at (40+3) °C and relative humidity of 95 %, and

e 7 wcycles of 24-h each to salt mist test according to IEC 60068-2-11:2021 (test Ka: sa|t
mist); at a.temperature of (35 + 2) °C.

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

12.9 Minimum temperature functional test

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

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

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

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

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

IEC 61439-7:2022, 10.2.701, is applicable with the following addition: the minimum degree of
protection against mechanical impact provided by the enclosure shall be IK10 according to
IEC 62262.

NIOTE 2 In the following country, the product must fulfil a minimum requirement of IPXXB after the test: SE.'

Gompliance is checked by inspection, by measurement and by tests. ;
13 Overload and short-circuit protection A

¢
Where connecting points can be used simultaneously and are intended té\be supplied from thie
spme input line, they shall have individual protection incorporated?in the~DRI- EV supply
equipment. > A
Such over-current protective devices shall. comply with. IEC60947-2,-1EC 60947-6-2, qr

EC 61009-1 or with the relevant parts of the IEC 60898 s‘eries or IEC 60269 series.

¢

NIOTE 1 In the following country, the methods, of protection against-over-current and overvoltage are in accordande
wlith national codes: CA. 4

4
NIOTE 2 In the following countries, the branch circuit over<currént protection is based upon 125 % of the equipmept

=
Q

ting: US, CA.

¢

C)

tationary DRI EV supply. equipment'shall, provide over current protective device for the D
ower circuit. :

S

)

rotective devices against over-currehts or short circuits of DRI EV supply equipment shall be
pordinated with.those_of the supply network.

Q

OTE 3 Protection against shorttcircuit can be‘provided.in'the fixed installation, the DRI EV supply equipment,
Dth.

o Z
=

Q

ompliance-is checked by inspection.

(

4 Emergency switching or disconnect (optional)
&

—

=

Hmergeney switching or disconnect equipment shall be used to disconnect the supply networ
ron% stationary.DRI EV supply equipment (EV supply system configuration type C, E and F (f
Fp icable).

Q =h

Such equipment can be subject to national rules.
Such equipment may be part of the supply network or the stationary DRI EV supply equipment.

Compliance is checked by inspection.
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15 Marking and instructions

15.1 Installation manual

Instructions for the connection of the EV to the DRI EV supply equipment shall be provided
within the DRI EV supply equipment user's manual (instructions) and in the manufacturer’s
technical documentation supplied with the equipment.

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

42020

S . Y AR PO A "
IMTeTTace CITaraclertstics SPEULITICU T TELV U T509=7.2UZZ, LUIdUSC . VVIIIIIy MMISTUCLUrNTS. Sifall U

k L
provided.

I protective devices are included in the DRI EV supply equipment, the manual shatl indicalE
the characteristics of those protection devices explicitly describing the type~and\rating. Th
information may be provided in a detailed electric diagram.

)\

f the protective devices are not in the DRI EV supply.equipment, the manual shall indicate 4l
information necessary for the installation of external protection explicitly~ describing the typ
and rating of the devices to be used. *,

N

-

[)

If is recommended that the installation manual.be'made avaiIaQIe to future customers.

The installation manual shall indicate if-the optional function for ventilation is supported.

¢

—

he installation manual shall indicate ratings or other information that denote-special (sever
r unusual) environmental conditions of use (see 6.4).

(o]
O

—

he installation manual of DRI EV supply equipment'shall indicate the. classifications as given
n Clause 6.

Q

ompliance is.checked by inspéection.

15.2 User manual (instructions) for DRI EV supply equipment

—

ser information shall be proyvided-by.the manufacturer on the DRI EV supply equipment or i
user’'s manual.

Q
=}

Such information shall state the following:
/[
—-| adaptors or_conversion adapters are.not allowed to be used;

- <cord extension sets are not allowed to be used;

- a cord-extension set, or a second cable assembly shall not be used in addition to the cable
assembly for the connection of the EV to the DRI EV supply equipment;

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

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

The user manual shall include information about national usage restrictions.

Compliance is checked by inspection.
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15.3 Marking of DRI EV supply equipment type A to type F

The DRI EV supply equipment manufacturer shall provide each DRI EV supply equipment with
one or more labels, marked in a durable manner and located in a place such that they are visible
and legible, during installation and maintenance:

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

serial number or production lot;

< Z

Q

1
T

d

OTE 1 In the following country, all DRI EV'supply equipmentimust.be marked:with the words "For use with electr|
ehicles”, which must be visible during intended use: CA.

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

ompliance is checked-by inspection and teSt-of 15.5.

5.4 Marking of cable assemblies type C and.type E

he cable assembly for type C and type E according to Figure 1 shall be marked in a durable
manner by a label or equivalent(means with'the following information:

ompliance is checked by inspection and test of 15.5.

date of manufacture; ¢
rated voltage in V (input and output) according to 7.1;

rated frequency in Hz; o=y
rated current in A (input and output) and the ambient temperature used to-determine the

rated current according to 7.1; \

number of phases; (
degree of protection (see 9.1 and 12.3);

all necessary information relating to the other declared cJasgifications according
Clause 6, characteristics and diversity factor(s) — see also IEC.TS 61851-3-2:2023
Table DD.1, and IEC 60335-1:2020, 7.1; v

minimal contact information (phone number,~addréss _of contractor, installer d
manufacturer), only applicable for built-in equipment. <

(@)

=

(9]

£

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

type designation or identification number or any other means of identification, making |it
possible-to obtain\relevant information‘from: the manufacturer;

rated voltage-in.V according.to 7.1;
rated-current-in A according to 7.1;:

¢
degree.of protection according to 9.1 and 12.3;

number of phases.

¢

15.5 Durability test for marking

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

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

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

0,68 g/cmS.

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

Acoustical and optical signalling

A.1 General

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

>

.2 Optical signalling

¥
or optical signalling, two or more lights shall be used. One "latching light" and\oene "pows
ight". Consumption of all luminous elements shall be less than 0,5 W.

=7

)\

he following information shall be provided by the following recommended/signals:

—

—{ ready: "latching light" illuminates blue; '\?

-

-{| wait: alternating blinking of both lights in*blue, max. 5 s; ,

— failure: synchronous blinking of both lights.in orange; max"5.5;
- latch successful: "latching light" illuminates green; <l

-{ power transfer: "power light" illuminates green;

-{ not ready (reserved or defect):no‘light iIIuminete’s.

>

.3 Acoustical signalling

¢

—

he following information.may be providedythe optical and/or acoustical signal:

-{ ready: no signal,

-{ wait: no signal;

- failure: continuing ‘acousticalsignal min. 2 s max. § s;
—| latching successful: oneBleep max. 0,5 s;

- power transfer:.no signal;

— not ready (reserved or.defect): no.signal.
(

-
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Annex B
(informative)

Example of position for socket outlets

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

Dimensions in millimetres
|
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Figure B.1 — ExampleZof position of the socket-outlet overview
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