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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Fibed in the ISO/IEC Directives, Part 1. In particular,
Fent types of ISO documents should be noted. This document was drafted in acéorda
rial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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it rights. ISO shall not be held responsible for identifying any or all sueh-patent right
atent rights identified during the development of the document willbe in the Introdu
e ISO list of patent declarations received (see www.iso.org/patents);

!

frade name used in this document is information given for the-éonvenience of users 4
[itute an endorsement.

in explanation of the voluntary nature of standards;, the meaning of ISO specifig
bssions related to conformity assessment, as wellvas information about ISO's a
World Trade Organization (WTO) principles in‘“the Technical Barriers to Trade
.iso.org/iso/foreword.html.
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document was prepared by Technical Comnittee ISO/TC 22, Road vehicles, Subcomn|
rcycles and mopeds, in collaboration with the European Committee for Standardiz
hical Committee CEN/TC 301, Electrically propelled road vehicles, in accordance with th{
chnical cooperation between [SO .and CEN (Vienna Agreement).

ed.

main changes are as follows:
ferms and definition® have been updated;
fequirements-fer protection against electric shock (Clause 7) have been rewritten;
dlescriptions for additional requirements and test procedure (Clause 9) have been simp

1
|

equitements for the specific DC charging systems have been described in the Annexes

s. Details of
ction and/or

nd does not

terms and
Hherence to
(TBT), see

littee SC 38,
ation (CEN)
e Agreement

second edition cancels and replaces the first edition (ISO 18246:2015), which has been technically

lified;

(Annex B for

E€ 61851-25 and Annex C for [EC TS 61851-3 series).

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document prescribes basic safety requirements for electrically propelled mopeds and motorcycles,
which are called electrically propelled vehicles (EVs), for simplicity, while connected to an external
electric power supply. The safety requirements for off-board appliances/equipment are not described
in this document.!)

This document does not standardize specific charging method in the body text. The requirements for
specific DC charging systems are described in Annex B and Annex C.

Moped and matorcycle are defined in 1ISQ 3833:1977 34 and 3.5

1) SeelEC 60335-2-29,1EC 61851-25, and IEC TS 61851-3 series.

vi © IS0 2023 - All rights reserved
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Electrically propelled mopeds and motorcycles — Safety
requirements for conductive connection to an external
electric power supply

1 Scope

This| document specifies safety requirements for conductive connection of electrically propelled
mop¢ds and motorcycles (referred to as the EVs) to external electric circuits.

NOTHE1  External electric circuits include external electric power supplies and externalelectric lpads.

It dges not provide comprehensive safety information for manufacturingmaintenanceg and repair
perspnnel.

It applies only to on-board charging systems between the plug or vehicle-inlet and RESS cirfuits.

NOTH 2  The requirements when not connected to external electri¢ circuits are specified in the ISO 13063
series.

Reqyirements for bidirectional energy transfer DC to AC atre under consideration and arg¢ not part of
this glocument.

NOTHE 3  The safety requirements for DC EV supply equipment where protection relies on electridal separation
are specified in [EC 61851-25.

NOTHE 4  The safety requirements for DC EV supply equipment where protection relies on double jor reinforced
insulftion are specified in IEC TS 61851-3-1 and‘IEC TS 61851-3-2.

2 Normative references

The following documents are(referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.
ISO 8469-3:2021, Electrically propelled road vehicles — Safety specifications — Part 3: Electrjcal safety
ISO 1010, Graphitalsymbols — Safety colours and safety signs — Registered safety signs

ISO 13063:3:2022, Electrically propelled mopeds and motorcycles — Safety specifications — Part 3:
Electlrical Safety

[SO 17409:2020, Electrically propelled road vehicles — Conductive power transfer — Safety requirements

ISO 20653, Road vehicles — Degrees of protection (IP code) — Protection of electrical equipment against
foreign objects, water and access

IEC 60664 SER, Insulation coordination for equipment within low-voltage systems — All Parts

IEC 61140:2016, Protection against electric shock — Common aspects for installation and equipment

[EC 61851-1:2017, Electric vehicle conductive charging system — Part 1: General requirements

[EC 61851-23, Electric vehicle conductive charging system — Part 23: DC electric vehicle charging station

IEC 61851-25:2020, Electric vehicle conductive charging system — Part 25: DC EV supply equipment where
protection relies on electrical separation

© IS0 2023 - All rights reserved
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IEC/TS 61851-3-1:—,2)Electric Vehicles 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

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

IEC/TS 62196-4, Plugs, socket-outlets, vehicle connectors and vehicle inlets — Conductive charging of
electric vehicles — Part 4: Dimensional compatibility and interchangeability requirements for d.c. pin and
contact-tube accessories for class Il or class Il applications

IEC 62196-§, Plugs, socket-outlets, vehicle connectors and vehicle inlets — Conductive charging of‘eléctric
vehicles — Fart 6: Dimensional compatibility requirements for DC pin and contact-tube vehicle couplels for
DC EV supply equipment where protection relies on electrical separation

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and [EC|maintain terminology databases for use in standardization at the following addresses

— ISO Onl{ne browsing platform: available at https://www.iso.org/ebp

— IEC Eledtropedia: available at https://www.electropedia.org/

3.1 Genefal

3.1.1
electrically propelled vehicle
EV
vehicle with one or more electric drive(s) for vehiele propulsion

Note 1 to entfy: In the context of this document, the term electrically propelled vehicle (EV) includes only moped
or motorcycle.

[SOURCE: IS0 13063-3:2022, 3.14, modified — Terminological entry "EV" and note 1 to entry are added.]

3.1.2
rechargealjle energy storage'system
RESS
rechargeable system thatistores energy for delivery of electric energy for the electric drive

EXAMPLE Battery,¢apacitor, flywheel.
[SOURCE: I1§0,13063-3:2022, 3.23]

3.1.3

removable RESS

RESS (3.1.2) that can be moved/removed from an EV (3.1.1) by hand (portable RESS) or with the
assistance of an installation/device (mobile RESS)

[SOURCE: EN 50604-1:2016 +A1:2021, 3.18]

3.1.4
indoor use
intended for operation under normal ambient conditions in a building

[SOURCE: IEC 61851-1:2017, 3.6.1]

2) Under preparation. Stage at the time of publication: IEC 69/845/DTS:2022.
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3.1.5
outdoor use
capable of operating under specific range of outdoor conditions

[SOURCE: IEC 61851-1:2017, 3.6.2]

3.1.6
maximum working voltage

highest value of AC voltage (rms) or of DC voltage that can occur in an electric system under any normal
operating conditions according to the manufacturers’ specifications, disregarding transients and ripple

[SOURCE-1S0 13063-3:2022 3 20]

3.1.

voltage class A

classiification of an electric component or circuit, if its maximum working voltage (3:1.6) is
<60V d.c., respectively

Note |l to entry: The values 60 V d.c. and 30 V a.c. are selected taking into accoupt humid weather c

3.1.

voltgge class B

classjification of an electric component or circuit, if its maximiim working voltage (3.1.6]
<1000V a.c.or >60 and <1 500 V d.c., respectively

Note |l to entry: The values 60 V d.c. and 30 V a.c. are selected taking into account humid weather c

3.1.
electric chassis
condpuctive parts of a vehicle that are electricallyeonnected and whose potential is taken a

[SOURCE: ISO 13063-3:2022, 3.11]

3.1.10
accepsible part
partwhich can be touched by means-of the standard test finger

[SOURCE: IEV 442-01-15, modified — "a" is deleted.]

3.1.11
degrlee of protection

protéction providedyby an enclosure against access, foreign objects and/or water and
stanglardized testméthods

EXANPLE [PXXB (by test finger), IPXXC (by test rod), or IPXXD test wire (by test wire), in acc
ISO 2p653

[SOUREE: 1SO 20653:2013, 3.2, modified — EXAMPLES are added.]

<30 V a.c. or

nditions.

is >30 and

nditions.

b reference

verified by

prdance with

3.1.12
single fault condition

condition in which one means for protection against electric shock is defective or one fault is present

which could cause a hazard

Note 1 to entry: If a single fault condition results in one or more other fault conditions, all are considered as one

single fault condition.

[SOURCE: IEC 61140:2016, 3.1.4]

© IS0 2023 - All rights reserved
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3.2 Charging

3.2.1

EV charging system
complete system including the EV supply equipment (3.2.5) and the EV functions that are required to

supply elect

ric energy to an EV (3.1.1) for the purpose of charging

[SOURCE: IEC 61851-1:2017, 3.1.4]

3.2.2

on-board charging system

on-board se
the connect

3.2.3
on-board c}
equipment ¢

3.24

external el
electric pow
an EV suppl)

[SOURCE: I§

3.2.5

EV supply ¢
equipment ¢
a fixed elect]

[SOURCE: IS

3.2.6
charger
power convg

3.2.7
charger asy
power convg

3.2.8

vehicle poy
voltage clas]
vehicle inlet
electric pow

Note 1 to ent

0 2 A > — -
electric circuit

on of the vehicle to an external

narging equipment
r a combination of equipment in the on-board charging system (3.2.2)

pctric power supply

equipment (3.2.5)
0 17409:2020, 3.28]

quipment
r a combination of equipment providing dedicateéd functions to supply electric energy
rical installation or supply network to an EV (8:1.1) for the purpose of charging

0 17409:2020, 3.25, modified — EXAMPLE'1 and 2 are not cited.]

erter that performs the necessaryfunctions for charging a battery

embly
erter that performs théynecessary functions for charging a battery, including cables

rer supply circuit

b B (3.1.8) eléctric circuit which includes all parts that are galvanically connected t
(case B,«case C) or the plug (case A) and that is operational when connected to an ext|
er supply(3.2.4)

er source that is not part of the vehicle for supplying electric energy to an EV (3.1.1) fising

from

b the
ernal

Fy.Case A, case B and case C are defined in IEC 61851-1.

3.29

primary circuit
circuit in the charger (3.2.6) intended to be galvanically connected to a supply network (mains)

3.2.10

secondary circuit
circuitthat has no direct connection to a primary circuit (3.2.9) and derives its power from a transformer,
converter or equivalent isolation device

[SOURCE: IEC 61851-23:2014, 3.112]

© IS0 2023 - All rights reserved
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3.2.11
RESS circuit
electric circuit which includes all live parts that are galvanically connected to the secondary circuits
(3.2.10) of the charger (3.2.6) and charging circuits of RESS (3.1.2), excluding propulsion circuits

3.2.12

control pilot circuit
circuit designed for the transmission of signals or communication between the EV (3.1.1) and the EV
supply equipment (3.2.5)

[SOU

RCE: IEC 61851-1:2017, 3.3.2, modified — Note 1 to entry was deleted.]

3.3

3.3.1
AC c¢
conn

3.3.2
DCc
conn

3.3.3
char

esta
Note

Note
flexih

3.3.4
sock
acced
thec

[soy

3.3.5

plug
acceq

Note
cable

[soy

Connection

bnnection
ection at a vehicle inlet or plug, with an external AC power supply

pnnection
ection at a vehicle inlet or plug, with an external DC power supply

ging cable assembly

asserbly consisting of flexible cable or cord fitted with a plug and/or a vehicle connector, th
1

ish the connection between the EV (3.1.1) and the supply network or an EV charging

P to entry: A cable assembly can include one or\more cables, with or without a fixed jacket, whi
le tube, conduit or wire way.

et-outlet
sory having socket-contacts, designed to engage with the pins of a plug and having t
onnection of cables or codes

RCE: IEC 61851-1:2017, 8.5.10]

sory havingpins designed to engage with the contacts of a socket-outlet (3.3.4)

1 to entry:)It also incorporate means for the electrical connection and mechanical retenti
5 or codes:

RCE:'IEV 442-03-01, modified — The second part of sentence is moved to Note 1 to en

1 to entry: A cable assembly can be detachable or be a'part of the EV or the EV charging station.

atisusedto
station

ch canbeina

brminals for

bn of flexible

Ty.]

3.3.6
vehicle coupler
means enabling the connection and disconnection at will, of a flexible cable to an EV (3.1.1)

Note

1 to entry: It consists of two parts: a vehicle connector and a vehicle inlet.

3.3.7
vehicle connector

part integral with, or intended to be attached to, one flexible cable

[SOURCE: IEC 62196-1:2022, 3.56 modified — Terminological entry "electric vehicle connector" is not
cited.]

© IS0 2023 - All rights reserved
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3.3.8
vehicle inlet
partincorporated in, or fixed to, the EV (3.1.1)

[SOURCE: IEC 62196-1:2022, 3.57 modified — Terminological entry "electric vehicle inlet" is not cited,
and "electric vehicle" is replaced with "EV"]

3.3.9

RESS coupler

means enabling the connection and disconnection of RESS (3.1.2) to a flexible cable, an EV (3.1.1) or a
charger assembly (3.2.7)

Note 1 to entfy: It consists of two parts: a RESS connector and a RESS inlet.

3.3.10
RESS conngctor
part of a RESS coupler (3.3.9) integral with, or intended to be attached to, a flexible cable, an EV ($.1.1)
or a charger|assembly (3.2.7)

3.3.11
RESS inlet
part of a RE}SS coupler (3.3.9) incorporated in, or fixed to, RESS (3.1.2)

3.3.12
terminal
conductive part provided for the connection of a conductor to anaccessory

[SOURCE: IHC 62196-1:2022, 3.50]

3.4 Electrical safety

3.4.1

live part
conductor of conductive part intended to be(energized in normal use, but by convention, not the electric
chassis (3.1.9)

[SOURCE: IS0 6469-1:2019, 3.16]

3.4.2
hazardous-live-part
live part (3.4.1) which, undexcértain conditions, can give a harmful electric shock

[SOURCE: IRV 826-12-13}

3.4.3
basic protection
protection against electric shock under fault-free conditions

[SOURCE: IEC 61140:2016, 3.1.1]

3.4.4
fault protection
protection against electric shock under single-fault conditions (3.1.12)

[SOURCE: IEC 61140:2016, 3.1.2]

3.4.5
additional protection
protection against electric shock in addition to basic protection (3.4.3) and/or fault protection (3.4.4)

[SOURCE: IEC 61140:2016, 3.1.3]

6 © IS0 2023 - All rights reserved
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3.4.6
basic insulation
insulation of hazardous-live-parts (3.4.2) which provides basic protection (3.4.3)

Note 1 to entry: This concept does not apply to insulation used exclusively for functional purposes.
[SOURCE: IEV 195-06-06]

3.4.7
supplementary insulation
independent insulation applied in addition to basic insulation (3.4.6), for fault protection (3.4.4)

[SOURCE: IEV 195-06-07]

3.4.9
double insulation
insulation comprising both basic insulation (3.4.6) and supplementary insulation(3.4.7)

[SOURCE: IEV 195-06-08]

3.49
reinforced insulation
insulation of hazardous-live-parts (3.4.2) which provides a degreé of protection (3.1.11) agdinst electric
shock equivalent to double insulation (3.4.8)

Note|1 to entry: Reinforced insulation may comprise severallayers which cannot be tested sipgly as basic
insulption or supplementary insulation.

[SOURCE: IEV 195-06-09]

3.4.10
galvanic separation
prevention of electric conduction between ‘two electric circuits intended to exchange pgwer and/or
signals

Note |l to entry: Galvanic separation can be provided e.g. by an isolating transformer or an opto-coypler.
[SOURCE: IEV 151-12-26]

3.4.11
simple separation
sepafation between.electric circuits or between an electric circuit and local earth by mdans of basic
insulfation (3.4.6)

[SOURCE: IEG61140:2016, 3.23]

3.4.12
protective separation

electrically protective separation

separation of one electric circuit from another by means of:

— double insulation (3.4.8); or
— basic insulation (3.4.6) and electrically protective screening (shielding); or
— reinforced insulation (3.4.9)

[SOURCE: IEC 61140:2016, 3.24]

©1S0 2023 - All rights reserved 7
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exposed conductive part
conductive part of equipment which can be touched and which is not normally live, but which can

become live
[SOURCE: IS
3.4.14

when basic insulation (3.4.6) fails

0 17409:2020, 3.26]

equipotential bonding

provision of

[SOURCE: IE

electric connections between conductive parts, intended to achieve equipotentiality

v 195-01-10]

3.4.15

equipotent
terminal (3.
the equipots

[SOURCE: I§

3.4.16
protective
conductor p

[SOURCE: IH

3.4.17
PE conduct
protective c(

[SOURCE: IH

3.4.18
residual cu
RCD
mechanical
conditions 3
under speci

Note 1 to ent
and evaluate

[SOURCE: IH

3.4.19
isolation re
system that

rovided for the purposes of safety, for example protection against electric shock

jal bonding terminal
B.12) provided on equipment or on a device and intended for the electric connection
bntial bonding system

V 195-02-32]

tonductor

C 61140:2016, 3.16.4]

pr
nductor (3.4.16) provided for protective earthing

C 61140:2016, 3.16.5]

rrent device

switching device designedsto- make, carry and break currents under normal se
nd to cause the opening,ofithe contacts when the residual current attains a given
fied conditions

ry: A residual current.device can be a combination of various separate elements designed to
the residual currentand to make and break current.

V 442-05-02]

sistance monitoring system
monitors the isolation resistance between live parts (3.4.1) and the electric chassis (3.1

with

rvice
ralue

etect

9) or

exposed con

Huctive parts (3.4.13)Table 1 provides an alphabetical cross-reference listing of terms.
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Table 1 — Alphabetical list of terms

Term Term Term Term
number number

AC connection 3.3.1 on-board charging system 3.2.2
accessible part 3.1.10 outdoor use 3.1.5
additional protection 3.4.5 PE conductor 3.4.17
basic insulation 3.4.6 plug 3.3.5
basic protection 3.4.3 primary circuit 3.29
charger 3.2.6 protective conductor 3.4.16
charger assembly 3.2.7 protective separation 314.12
charging cable assembly 3.3.3 RCD 314.18
control pilot circuit 3.212 rechargeable energy storage system 311.2
DC cpnnection 3.3.2 reinforced insulation 3149
degree of protection 3.1.11 removable RESS 3l1.3
douhle insulation 3.4.8 residual current device 314.18
electric chassis 3.19 RESS 311.2
electrically propelled vehicle 3.1.1 RESS circuit 312.11
electrically protective separation 3.4.12 RESS connector 313.10
equipotential bonding 3.4.14 RESS coupler 3139
equipotential bonding terminal 3.4.15 RESSnlet 313.11
EV 3.1.1 sécondary circuit 312.10
EV charging system 3.2.1 simple separation 31411
EV stipply equipment 3.2.5 single fault condition 31112
expdsed conductive part 3.4.138 socket-outlet 313.4
external electric power supply 324 supplementary insulation 314.7
faulfiprotection 34.4 terminal 313.12
galviinic separation 3.4.10 vehicle connector 313.7
hazardous-live-part 3.4.2 vehicle coupler 313.6
indopr use 3.1.4 vehicle inlet 313.8
isolafion resistance moniforing system |3.4.19 vehicle power supply circuit 312.8
live ]I)art 341 voltage class A 31.7
max{mum workinguoltage 3.1.6 voltage class B 311.8
on-bpard chargitig equipment 3.2.3
4 Environmental and operational conditions

The requirements given in this document shall be metacross the range of environmental and operational
conditions for which the EVs are designed to operate when connected to an external electric circuit (e.g.
external electric power supply), as specified by the vehicle manufacturer.

NOTE1 SeelISO 16750, ISO/PAS 19295, ISO 21498 and ISO 19453 for guidance.

The requirements specified in this document shall be fulfilled under all relevant energy levels (e.g. SOC
of RESS) of the electric power sources of the EV.
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The requirements given in this document shall be met across the range of environmental and
operational conditions for which the EVs and the RESS including removable RESS are designed to be
charged, as specified by the vehicle or RESS manufacturer.

NOTE 2

standards, such as ISO 18243:2017 and EN 50604-1:2016+A1:2021.

5 General requirements

The on-board charging system shall be designed in order to:

The safety requirements of the batteries, including removable batteries, are described in the battery

— be oper

protect

The first fai
are connect

shall be impllemented independently.

Requiremen
[EC 61851-2

Conformand

6 Conne

6.1 Gene

6.1.1 Conpnections among charger, RESS, and vehicle

In the most
network (m
third is the

There are f]
conductor. T

Connect

hted safely and properly in normal use; and
the rider and/or surroundings against electric shock even under single fault condition

ure in the EV supply equipment and simultaneously occurring first failure in.the EV, if
ed to each other, is not to be considered as double failure, protection against electric

ts for the vehicle, in case of connection to the off-board charging systems accordi
b, are described in Annex B and shall be followed.

e is checked with the relevant requirements and tests specified in this document.

ction between the plug or vehicle couplers:and RESS of the vehicle

ral

hins). The second is the charger@ssembly that consists of charger and cable assembly
RESS, which may be incorporated onto the vehicle.

bur ways in conductive_charging systems regarding the connection to the earth b
hey are as follows.

a)

e
lection to the earth: it consists of the charger assembly and the vehicle/RESS, neith

ion to the earth:.t’¢onsists of the charger assembly and the vehicle/RESS, both of
d to the earth-fapfault protection. The requirements are specified in 6.1.3.2.

nnected<o the earth. The requirements are specified in 6.1.3.3.

ale/RESS connected to the earth for fault protection. The requirements are specifi

they
hock

g to

fundamental sense of charging, thereare three functional portions. The first is the supply

The

y PE

them

er of

e confiection to the earth: it consists of the charger assembly unconnected to the earth and

bd in

Partial connection to the earth: it consists of the charger assembly connected to the earth for fault

protection and the vehicle/RESS unconnected to the earth. The requirements are specified in

connec
b) No con
them c(
c) Separat
the veh
6.1.3.4.
d)
6.1.3.5.
10

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=98cd9d18a5bc9be947771cd363cc9afb

ISO 18246:2023(E)

1 2 3

/ / /

® AC DC 1
PE | pE| T

a) Connection to the earth

1 2 3

VA L L

Y / /
@ AC DC J_
1

b) No connection to the earth

1 2 3

/ / /

® AC RC 1
pe| T

c) Separate connection to the earth

1 2 3

/ / /

® AC DC I
PE | T

d) Partial connection to the earth
Key
AC supplydqetwork (mains)
¢harger

yehicle or removable RESS

Figure 1 — Construction of the connection to the earth

Figure 1 shows TN power supply systems. Other configurations including TT power supply systems
also exist.

An EV can be connected to an EV supply equipment or external electric circuit (e.g. external electric
power supply) by Case A, B or C according to IEC 61851-1.
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6.1.2 General requirements for connection

6.1.2.1 Connection and disconnection

The manufacturers shall use a coupler/plug that satisfies the following requirements.

It shall not be possible to engage couplers/plug with different voltage rating or current rating.

Vehicle couplers and RESS couplers as the parts of the on-board charging system shall not be

compatible. In case of charging type B or C described in Annex A, vehicle connectors and RESS
connectors may be compatible in accordance with vehicle manufacturer's guidance or relevant

standar

If remoy

When the ¥
preventing ¢

Connection
normal opef

6.1.2.2 Wijiring

Any connecf
or wires or i

Wiring and

Wire ways §
relative to ¢
including th

Even if the
the conduct
to the wirin

If an open (
metallic tub

Inlet openin

Conduit ent|
that the inty

values specified in"9:5.

Conduit ent

dsforconmectio:
rable RESS is used, the vehicle coupler and the RESS coupler can be the same.

rehicle connector is connected to charge the vehicle and/or disconnected) ‘the mnj
iccess to the live parts from any usual direction shall be provided.

or disconnection of the vehicle coupler shall not cause the overturn,of the vehicle i
ating conditions.

ions integral to the on-board charging system shall not<ause overheating of the pins
mpose undue strain on couplers/plugs.

Cable that may coming to contact shall be rated forthe highest voltage present.

hall be smooth and free from sharp edges. Separate parts which can move during cha
ach other shall not cause undue stress toeléctrical connections and internal condug
pse providing equipotential bonding.

novable part of the on-board chargihg equipment is moved backwards and forwardj

br is flexed through the largest angle permitted by its construction, no damage shall ¢

9
B

oil spring or cord guards$ are used, it shall be correctly installed and insulated. Fle
es shall not cause damage'to the insulation of the conductors contained within them.

ries, charging cable assemblies entries and knockouts shall be constructed or locatg
oductior of'the conduit or cable does not reduce creepage distances or clearances wit

ries, charging cable assemblies entries and knockouts shall be constructed or locatg

eans

h the

and/

'ging

tors,

and
ccur

xible

gs and/or charging-oable assemblies entries shall allow the introduction of the condyit or
the sheath of the wires and/ef)cable so as to afford complete mechanical protection.

bd so
h the

bd so

that the int

oduction of the conmduit or cable does ot Teduce the protection measures adopted b

manufacturer.

Conformance is checked by inspection.

6.1.3 Requirements for connection or no connection to the earth

6.1.3.1 Requirements for combination

The on-board charging system shall be one of the combinations specified in Table 2 or Table 3.

NOTE

12

Refer to A.2 for the parts included in charging system.

the
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The insulation requirements described in Table 2 and Table 3 show the minimum requirements for each
combination, and samples of circuit diagram for each case are illustrated in Figure 2 and Figure 3.

The vehicle inlet shall not be compatible with connectors which are not intended to be accommodated.

Table 2 — Allowable combination of charger and vehicle (the case of charging type A)

On-board chargers (fixed on vehicle) Vehicles
Insulation Earthing of | Separation Insulation The ;
exposed between Earthing of | construction
between the . . Voltage class | between the fth
conductive | the primary . exposed orthe
enclosure of RESS accessible ti
and primary parts of circuits and circuits parts and conductive tt Otllllnec lgll:d
i ¢ the ear
circuits® primary setl:ond.ary RESS circuits parts
circuits circuits
) A/B Basica b X Rdfer to a
No galvanic Doubl
separation A/B ouble or — Rdfer to d
reinforced?
) A/B Basicb X Refer to a
Simple separa- Doubl
Basiga b X tion A/B ouble or — Rdfer to d
reinforced
A — — Rdfer to d
Protective A/B Bdsich — Rdfer to d
separation
A/B unble or — Refer to d
reinforced
) A/B Basica b X Rdfer to ¢
No galvanic Doubl
separation A/B ouble or — Rgfer to b
reinforced?
) A/B Basicb X Refer to ¢
Doubl Simple separa- Doubl
oulple or . tion A/B ouble or — Rdfer to b
reinforced reinforced
A — — Rdfertob
Protective A/B BasicP — Rdfer to b
Sseparation
A/B unble or — Rgfer to b
reinforced
Potential equalization is<re€quired for the exposed conductive parts of voltage class B circuits of the vehicle in
1SO 13063-3:2022, 7.3.1.
a IS0 13063-3 dogsnet prohibit users from accessing to the voltage class A live parts of the vehicle.
b According tedlSO'13063-3, an additional protection shall be required for the vehicle with the voltage clas§ B component
with |pasic instilation as a protective measure against electrical shock, in case that enough insulation is not gnsured under
singlg faultieondition.
¢ Theenclosure of chargers can be constructed of the exterior portion (e.g. enclosure) of the vehicle and alqo a part of the
encldsure of a charger may be exposed

d  Referto6.1.1.

© IS0 2023 - All rights reserved
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Key

O 0 N O U1 B W N -

AC supply network (mains)

separatipn between the primary circuit and secondary circuit of on-board chargers
RESS
accessible parts of the vehicle

earth for|protection of the vehicle

earth for|protection of on-board chargers

insulation between the enclosure and primary circuits of on-board chargers
enclosurg of on-board chargers (fixed)

insulation between the accessible parts and RESS circuits of the vehicle

Figure 2 — Sample of circuit diagram (thecase of charging type A)

Table 3 — Allowable combination of chargerand vehicle (the case of charging type B) or
removable RESS (the case of charging type C)

a

b

C

d

Off-board DC charger¢ Vehicle or removable RESS
Separatipon between AC Grade of insulation Earthing of | The construction
. Voltage class fth i
supply network (mains) and of RESS between the exposed orthe connecgion
the vehicle or detachable cifcinits accessible parts conductive to the earthd
RESS¢ and RESS circuits parts
. . A/B BasicP X Refer toaor ¢
Simple separation -
A/B Double or reinforced — Refertob ord
A — — Refertobord
Protective s¢paration A/B Basicb — Refertob ord
A/B Double or reinforced — Refer tob ord
Potential eqyalization is required for the exposed conductive parts of voltage class B circuits of the vehidle in
IS0 13063-3:4022, 7.3.1.

with basic insulation as a protective measure against electrical shock, in case that enough insulation is not ensured under
single fault condition.

for a vehicle.

ISO 13063-3 does not prohibit users from accessing to the voltage class A live parts of the vehicle.

According to ISO 13063-3, an additional protection shall be required for the vehicle with the voltage class B component

The grades showed in these columns are conditions of off-board chargers, which are necessary to provide requirements

Refer to 6.1.1.

14
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Key
AC supply network (mains)

deparation between the AC supply network (mains) and the vehicle
RESS

gccessible parts of the vehicle

garth for protection of the vehicle

N U1 A W N
Q

insulation between the accessible parts and RESS circuit of the vehicle

Figure 3 — Sample of circuit diagram (the‘case of charging type B)

6.1.3.2 Requirements of the “connection to the earth”
The ¢onstruction of the connection to the earth is;specified in 6.1.1.

In the case of charging type A (the charger is-on boarded), the following conditions shall bg¢ satisfied in
order to make up this connection:

— 1o galvanic separation or simpleSeparation between the primary circuits and secondafy circuits of
the on-board charger;

— the insulation of on-board)chargers between the enclosure and primary circuits |being basic
insulation;

— the insulation of vehi¢le between the accessible parts and RESS circuits being basic insjulation;
— ¢arthing of enclosure of on-board chargers;

— e¢arthingofiexposed conductive parts of vehicle.

connection:

In tt:F casevof charging type B or C, the following conditions shall be satisfied in order to make up this

— simple separation between AC supply network (mains) and vehicle and/or removable RESS;

— the insulation of vehicle and/or removable RESS between the accessible parts and RESS circuits
being basic insulation;

— earthing of exposed conductive parts of vehicle and/or removable RESS.

The protection measures shall meet the requirements as described in 7.2 and 7.3 and conformance shall
be tested according to Clause 9.

For this connection, the EV can be connected to an EV supply equipment according to IEC 61851-1 and /or
IEC 61851-23. If the EV is connected to EV supply equipment according to [EC 61851-1 or IEC 61851-23,
[SO 17409 shall be applied.
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6.1.3.3 Requirements of “no connection to the earth”

The constru

ction of the connection is specified in 6.1.1.

In the case of charging type A, the following conditions shall be satisfied in order to make up this

connection:

— no galvanic separation or simple separation between the primary circuits and secondary circuits;

— the insulation of on-board chargers between the enclosure and primary circuits being double or
reinforced insulation;

— theinsy
insulati

or
— protect

— the insy
reinford

— the ins
insulati

or
— protect

— the insy
reinford

— voltage

In the case
connection:

— simple §

— the insy
being d

— protect

— the insy
being af

lation of vehicle between the accessible parts and RESS circuits being double or reinfc
b1n;

ve separation between the primary circuits and secondary circuits;

lation of on-board chargers between the enclosure and primary cifcuits being douh
ed insulation;

hlation of vehicle between the accessible parts and RESS circuits being at least
b1;

ve separation between the primary circuits and segondary circuits;

lation of on-board chargers between the enclosure and primary circuits being douh
ed insulation;

class of RESS circuits being A.

f charging type B or C, the following conditions shall be satisfied in order to make uy

eparation between AC supply hetwork (mains) and vehicle and/or removable RESS;

[lation of vehicle and/or-removable RESS between the accessible parts and RESS cir
uble or reinforced nsulation;

ve separation between AC supply network (mains) and vehicle and/or removable RESS

[lation“of* vehicle and/or removable RESS between the accessible parts and RESS ci
least'basic insulation;

rced

le or

basic

le or

this

cuits

D)

cuits

— protective separation between AC supply network (mains) and vehicle and/or removable RESS;

— voltage

class of RESS circuits being A.

The protection measures shall meet the requirements as described in 7.2 and 7.3 and conformance shall
be tested according to Clause 9.

For this connection, the EV can be connected to an EV supply equipment according to IEC TS 61851-3
series. If the EV is connected to EV supply equipment according to IEC TS 61851-3 series, this document
is applicable. (See Annex C.)

16
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6.1.3.4 Requirements of a “separate connection to the earth”

The

construction of the connection to the earth is specified in 6.1.1.

In the case of charging type A, the following conditions shall be satisfied in order to make up this
connection:

no galvanic separation or simple separation between the primary circuits and secondary circuits;

the insulation of on-board chargers between the enclosure and primary circuits being double or
reinforced insulation;

fhe insulation of vehicle between the accessible parts and RESS circuits being basic insjulation;

earthing of exposed conductive parts of vehicle.

In the case of charging type B or C, the following conditions shall be satisfied inrorder to make up this

connjection:

gimple separation between AC supply network (mains) and vehicle agdyor removable RESS;

the insulation of vehicle and/or removable RESS between the accessible parts and RIESS circuits
Ibeing basic insulation;

earthing of exposed conductive parts of vehicle and/or remevable RESS.

NOTH The requirements described in “connection to the-earth” are applicable if the off-boafd charger is

equigped with earthing.

Whep the equipotential bonding terminal of RESS/vehicle is connected to the protective conductor,
the HE conductor connected between the AC supply network (mains) and RESS and/or vehicle may be

bypassed through the off-board charger assembly.

The

be tested according to Clause 9.

6.1.3.5 Requirements of “partial connection to the earth”

The

protection measures shall meet the requirements as described in 7.2 and 7.3 and confoffmance shall

fonstruction of the connegtion to the earth is specified in 6.1.1.

In tHe case of charging-type A, the following conditions shall be satisfied in order to make up this

connlection:

or

mo galvanicseparation or simple separation between the primary circuits and secondafry circuits;

the insulation of on-board chargers between the enclosure and primary circuits |being basic
insulation;

thednsulation of vehicle hetween the accessible parts and RESS circuits being douhle ar reinforced

insulation;

earthing for enclosure of on-board chargers;

protective separation between the primary circuits and secondary circuits;

the insulation of on-board chargers between the enclosure and primary circuits being basic
insulation;

the insulation of vehicle between the accessible parts and RESS circuits being at least basic
insulation;

earthing for enclosure of on-board chargers;

©1S0 2023 - All rights reserved 17
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or
— protective separation between the primary circuits and secondary circuits;

— the insulation of on-board chargers between the enclosure and primary circuits being basic
insulation;

— voltage class of RESS circuits being A;
— earthing for enclosure of on-board chargers.

In the case of charging type B or C, the following conditions shall be satisfied in order to make up this
connection:

— simple geparation between AC supply network (mains) and vehicle and/or removable RESS;

— the insylation of vehicle and/or removable RESS between the accessible parts and RESS circuits
being dpuble or reinforced insulation;

or
— protect]ve separation between AC supply network (mains) and vehicle and/or removable RES$;

— the insylation of vehicle and/or removable RESS between the accéssible parts and RESS cirfcuits
being af least basic insulation;

— protective separation between AC supply network (mains)-and vehicle and/or removable RES$;
— voltageclass of RESS circuits being A.

NOTE1 Tle requirements described in 6.1.3.3 are applicable if the off-board charger is not equipped| with
earthing.

The protectjon measures shall meet the requirements as described in 7.2 and 7.3 and conformance|shall
be tested acfording to Clause 9.

NOTE 2  When the off-board charger assembly is connected to the earth, the RCD or monitoring syst¢m to
detect leaking current to the earth can\bé installed onto the connection between the AC supply network (njains)
and RESS of tlhe vehicle.

For this conpection, the EV cambe connected to an EV supply equipment according to IEC 61851-25:2020.
If the EV id connected to~EV supply equipment according to IEC 61851-25:2020, this documgnt is
applicable. (See AnnexB.)

6.1.4 Sperific requirements for the vehicle inlet

The requiremeénts of the vehicle inlet or RESS inlet are specified by the vehicle manufacturer.

The vehicle inlet intended to be connected with EV supply equipment, which is provided by the
IEC 61851 series, shall comply with [EC 62196 series.

When equipped with a vehicle inlet that is not intended for disconnection under load, the vehicle shall
provide an appropriate latching device or retaining means.

For vehicles connected to EV supply equipment in accordance with IEC 61851-1, plug or vehicle inlet
shall be in accordance with IEC 62196-2.

For vehicles connected to DC EV supply equipment in accordance with IEC 61851-25, the vehicle shall be
in accordance with IEC 62196-6.

For vehicles connected to DC EV supply equipment in accordance with IEC TS 61851-3 series, plug or
vehicle inlet shall be in accordance with IEC TS 62196-4.

18 © IS0 2023 - All rights reserved
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6.1.5 Vehicle behaviour during charging

If the plug is connected to the external electric power supply, vehicle movement by its own propulsion
system shall be impossible.

For a vehicle with a permanently attached charging cable, this requirement is not applicable if using the
cable to charge the vehicle prevents the use of the vehicle (e.g. seat cannot be closed, the cable position
does not allow the rider to sit in or step into the vehicle).

In case that the device equipped on the vehicle provides the vehicle with maintaining standstill, the
propulsion motor may activate even if the plug is connected to the external electric power supply.

If th¢ vehicle is disconnected from the external electric power supply, unintentional vehicle movement
by it$ own propulsion system shall not be induced.

6.2 | AC connection

6.2.1 Requirements for the connection to AC supply network (mains)
Therg shall be only one means of connecting the charger to an externalpower supply.
Confprmance is checked by inspection.

In the case of charging type A described in Annex A, the connecting parts of charging cahle assembly
that fomply with IEC 60884 shall not exceed the following tanges for either indoor use or outdoor use:

— alternate rated working voltage 440 V;
— 3lternate rated current 32 A.

If pr¢-soldered flexible conductors are used foran AC connection with screw-type terminals, care shall
be tgken that the pre-soldered area shall be-outside of the clamp area when connected a$ for normal
use.

NOTH In Switzerland, plugs and socket-outlets according to IEC 60309-2 are recommended for Mode 1
conng¢ctions for more than 8 A (2 kVAL

6.2.1 Requirements of connection and/or disconnection process in AC contacts

6.2.2.1 Contact sequence
Earth contact, if any, shall close before line and neutral contacts.

The $equence.of other contacts, if any, shall be specified by the vehicle manufacturer.

6.2.1.2+ Removal sequence

Earth contact, if any, shall open after line and neutral contacts.

The sequence of other contacts, if any, shall be specified by the vehicle manufacturer.

6.2.3 Protection from unintended voltage for AC connection
The plug or vehicle inlet shall comply with at least one of the following requirements:

— the charge between any contacts shall be below 50 uC within 1 s after cut off of the external power
supply;

— the voltage between any contacts shall be below 60 V DC and 30 V AC (rms) within 1 s after cut off
of the external power supply.
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outage on the supply.

6.2.4 Additional requirements for AC electric power supply

6.2.4.1 Load current

Cut off of external power supply means loss of supply voltage, including disconnection and voltage

When the vehicle power supply circuit is connected to an external electric power supply, ISO 17409:2020,
8.2.1 shall apply.

6.2.4.2 In,

For a vehic
provided by

6.2.4.3 D¢

Unless any
considered

vehicle
limit ca

vehicle
externa
DC fault

6.3 DCca

6.3.1 Requirements of connection and/or disconnection process in DC contacts

For safety r
the vehicle g

6.3.2 Pro

The vehicle

the enel
chassis

the volt

mclﬁ currant
>SH-CU T ent

e power supply circuit intended to be connected with an EV supply equipment th
the IEC 61851 series, ISO 17409:2020, 8.2.2 shall apply.

[ fault currents

putside the vehicle, at least one of the following requirements shall-be fulfilled:

bower supply circuit shall ensure by its design that a DC fault cutrent of 6 mA or abovg
hnot occur in a single fault condition;

shall detect DC fault currents at the vehicle power supply circuit when connected t

current shall be switched off.

nnection

pasons, requirements of the conhecting and disconnecting sequence shall be specifig
hanufacturer.

fection from unintended-voltage for DC connection
nlet shall comply witl/at least one of the following requirements:

'gy of the totalcapacitance between any energized voltage class B live part and the eld

hge shall be below 60 V DC within 1 s after disconnection of the vehicle coupler.

These requi

at is

measures to ensure a proper function of a RCD in the fixed ele¢tnical installation are

e this

b the

[l electric power supply. In case of DC fault currents exceeding 6 mA, the circuit supplyinlg the

d by

ctric

and /or exposed’conductive parts shall be lower than 0,2 ] at its maximum working voltage.
Total capacitance-shiould be calculated based on designed values of related parts and componsg

nts;

réments shall be fulfilled in unmated portions of the vehicle inlet if other parts do not

fover

poles.

6.3.3 Specific requirements

Contacts shall be so designed as to ensure adequate contact pressure when completely engaged with
the corresponding connection between the charger device and vehicle couplers or RESS of the vehicle.
Contacts of RESS coupler and/or vehicle coupler shall be self-adjusting to ensure adequate contact

pressure.

20
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7 Protection against electric shock
7.1 General requirements

7.1.1 General requirements for connected sections of a circuit

If not specified otherwise, an electric circuit consisting of conductively connected sections with
different maximum working voltages shall be classified according to the highest maximum working
voltage.

7.1.7  General requirements for voltage class A

In the case of no galvanic separation or galvanic separation equivalent to basic insulation between
the AC supply network (mains) and voltage class A circuits, the voltage class A gircait shall have the
equiyalent insulation as described in 7.3.4 and the equivalent potential equalization as ¢lescribed in
7.3.1

NOTH If the insulations between the AC supply network (mains) and voltage)class A circuits afe only basic,
the class A circuits can be hazardous-live-parts under single fault condition.

The ¢lectric chassis may be used as a conductor for the DC sections‘ef a voltage class A eleftric circuit.
The electric chassis shall not be used as a conductor for the AG'sections of a voltage clags A electric
circyit.

An electric circuit may consist of sections with voltage ¢lass B1 and sections with voltage class A. In
this ¢ase the following conditions shall apply.

— Atasingle fault in this circuit the voltage of the'voltage class A sections shall not exceg¢d the limits
gpecified for voltage class A.

.

— The voltage class A sections shall be classified as voltage class A.

7.1.3 General requirements for voltage class B
Accopding to IEC 61140, protection'against electric shock shall be comprised of the following:
— Ibasic protection: measures against direct contact with hazardous-live-parts;

— flault protection: measures for protection under single fault conditions.

7.2 | Basic protection
For hasic protection, the requirement of basic insulation shall be fulfilled.

The protective provisions in 7.4 shall apply.

Different measures to provide basic protection may be used for different sections of a circuit.
7.3 Fault protection and additional measures

7.3.1 Equipotential bonding

Exposed conductive parts of voltage class B electric equipment that can be touched by a test finger
according to IPXXB (see ISO 20653) after removing all other parts that can be removed without using
tools, shall be bonded to the electric chassis to achieve equipotentiality.

All components forming the equipotential bonding current path (conductors, connections) shall
withstand the maximum current in a single fault condition.
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The resistance of the equipotential bonding path between any two of these exposed conductive parts
of the voltage class B electric circuit that can be touched simultaneously by a person shall not exceed
0,1 Q.

The resistance of the path used for protective conductor connection shall be tested with a test current
of at minimum 200 mA and a voltage <24 V DC The test current shall be passed through the protective
conductor paths between the protective conductor terminal of the plug (case A) or vehicle inlet (case
B and case C) and any connected conductive part of the vehicle power supply circuit and the electric
chassis for at least 5 s. This path shall be isolated from other unintended potential paths for purpose of
the test.

7.3.2 Alternative protection measures

The following measures shall provide both basic protection and fault protection:

— double Insulation;

— reinforded insulation;

— protectjve barriers in addition to the basic protection;

— protect]ve enclosures in addition to the basic protection;

— conductfive protective barrier with equipotential bonding in additien to basic insulation;
— conductive protective enclosure with equipotential bonding ifnyaddition to basic insulation;

— rigid prjotective barriers with sufficient mechanical rebustness and durability over the vdhicle
service life; and

— rigid prptective enclosures with sufficient mechanical robustness and durability, over the vghicle
service [ife.

The selected measure or combination of measutes shall address the single fault for which it is intepded.

Different m¢asures may be used for different sections of a circuit.

7.3.3 Requirements for protective barrier or enclosures

If protection is provided by bartiers/enclosures, hazardous-live-parts shall be placed inside enclogures
or behind bdrriers, preventing access to the hazardous-live-parts from any usual direction of accefs.

The barriefs/enclosures/shall provide sufficient mechanical resistance under normal operpting
conditions, @s specifiedby the manufacturer.

If barriers/gnclosures are accessible directly, they shall be opened or removed only by use of toqgls or
maintenancp keys or they shall have means to deactivate hazardous-live-parts with class B Voltalge of
the on-board-ch arging system

NOTE1 Refer to 10.1 for marking on barriers/enclosures of voltage class B electric parts of the on-board
charging system.

NOTE 2  Refer to 7.4.2 for the minimum degree of protection for a person against electrical shock on barrier/
enclosures.

NOTE3  The rigid barriers/enclosures include (but are not limited to) power control enclosures, motor

housings, connector casings and housings, etc. They can be used as single measure instead of basic barriers/
enclosures to meet both basic and single fault(s) protection requirements.
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7.3.4 Requirements for insulation

If protection is provided by insulation, the hazardous-live-parts of the on-board charging system shall
be totally encapsulated by insulation, which can be removed only by destruction or tools.

The insulating material shall be suitable to the maximum working voltage and operating/storage
temperature ratings of the vehicle and its charging system.

Insulating varnish, dope, enamel, and other similar materials are not acceptable as basic insulation of
the voltage class B components.

The insulation of the voltage class B components shall fulfill the withstand voltage capability according
to thp withstand voltage test in the 9.3.

7.4 | Protection against access to hazardous-live-parts

7.4.1 General
The ¢n-board charging components shall comply with the degree of protéection IPXXB at mjnimum.

The pn-board charging components shall meet their minimum degree of protection for person against
electrical shock shown in Table 4.

If vehicle coupler parts and/or cable parts can be disconnected without tools, they shall comply with
[PXX[B at minimum in unmated condition for the contacts that can have class B voltage.

Table 4 — Degreelof protection

Part Minimum degree of protection
For charging assembly [PXXD or IPXXB

For vehicle couplers mated IPXXD

For plugs mated IPXXD

For vehicle couplers not mdted IPXXD or IPXXB

For plugs not mated See regulation of each country

7.4.1 Requirements ofthe degree of protection of barrier/enclosures against electrjc shock
Barrjers/enclosures shall comply with the degree of protection IPXXB at minimum.

In cpse the bartiers/enclosures can be intentionally or unintentionally accessed under normal
condiitions of us€ and without any tool by the rider, barrier/enclosures shall comply with the degree of
prote¢ction IPXXD at minimum.

7.5 | Insulation coordination

7.5.1 AC connection

The insulation of the vehicle power supply circuit shall be designed according to the circuit’s maximum
working voltage and overvoltage category Il according to [EC 60664-1. If the vehicle power supply circuit
includes measures that limit transient overvoltage to an appropriately low level, parts of the vehicle
power supply circuit may be designed according to its maximum working voltage and overvoltage
category [ according to IEC 60664-1.

Conformance shall be tested in accordance with 9.3. Neither dielectric breakdown nor flashover shall
occur during the test.
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7.5.2 DC connection

The vehicle power supply circuit shall be designed according to a rated impulse voltage of at least

2500 V.

Conformance shall be tested in accordance with 9.3. Neither dielectric breakdown nor flashover shall
occur during the test.

NOTE

7.6 Touch current

According to IEC 61851-23, the DC charging station limits the overvoltage at its output to this value.

Under singl

10 mA DC when the vehicle is connected to an external electric circuit.
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e failure conditions the touch current of the vehicle shall not exceed 3,5 mA (rms)’Af(
e shall be tested in accordance with ISO 17409:2020,13.6.

tion against thermal incident
furrent protection

rload protection

pctional area of the live conductors of the vehicle power supply circuit, as well as the
e plug (case A) or vehicle inlet (case B and case C)¢shall be according to the maximum
e vehicle unless parts of this circuit are separately protected by an overcurrent prote
e vehicle. (e.g. fuse, circuit breaker, etc.)

Fcuit current supplied by external electric power supply, the requirements in a), b),
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5s-sectional area of the live'conductors of the vehicle power supply circuit shall have a
urrent withstand rating-(12t) according to the characteristics of the overcurrent prote
f the external electric.power supply.

e shall be calculated-according to IEC 60364-4-43.
Breaking timeJfor overcurrent protection device is less than 0,1 s (see IEC 60364-4-43).

currentprotection device (e.g. fuse, circuit breaker) shall be provided in each live cond
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For case B and case C, all of the following requirements shall be fulfilled:

— cross-sectional area of the vehicle power supply circuits shall be designed according to the
maximum load current of the vehicle;

an overcurrent protection device (e.g. fuse, circuit breaker) shall be provided inside the charger.

The overcurrent protection device rating and short-circuit current interrupt rating shall be
sufficient to protect the wiring of the vehicle power supply circuit between the vehicle inlet and

the

on-board charger.

For short-circuit current supplied by power sources of the vehicle, overcurrent protection shall be
provided for the vehicle power supply circuit.
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8.1.3 Short-circuit protection for DC connection

For a vehicle power supply circuit intended to be connected with EV supply equipment provided by
IEC 61851-23, ISO 17409:2020, 7.2.4 shall apply.

8.2

Arc protection for DC connections

The function for prevention of arcing shall be provided with EV supply equipment for power transfer
with more than 5 A DC.

8.3

One

energy live parts at the plug (case A) or vehicle inlet (case B and case C), which are ngt prote
by IBXXB in accordance with ISO 20653, shall be less than 20 ] (see [EC 60950-1);

NOTH

haza

9 Additional requirements and test procedure

9.1
All't

Room temperature is a temperature of (25 * 2) °C.

If not otherwise specified, the tests described apply to the vehicle power supply circuit r¢g

devi

Unlefs specified otherwise in the individual test method, the device under test shall be ope
nornpal operating conditions.

Unless specified otherwise in the individual test method, the tests shall be carried uj

labo

The

Residual energy after disconnection

cecond after having disconnected the vehicle from the external electric power supply

Ids.

General conditions on tests

gsts are type tests.

e under test.

fatory conditions:

Temperature: 15 °C to-35°C;

Air pressure: 86 kPato 106 kPa at sea level;
Relative humidity: 25 % to 75 %.

accuracy of external measurement equipment shall be at least within the following tole

yoltage: +0,5 %;

y, the stored
cted at least

Circuits whose voltages are safe to touch can become hazardous with{réspect to emergy related

ferred to as

rated under

ider normal

trances:

UTTent 0,5 9%;

temperature: £1 K.

The overall accuracy of externally controlled or measured values, relative to the specified or actual

valu

es, shall be at least within the following tolerances:
voltage: +1 %;

current: +1 %;

temperature: 2 K;

time: +0,1 %;
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— mass: +0,1 %;
— dimensions: 0,1 %.

All values (time, temperature, current, and voltage) shall be noted at least every 5 % of the estimated
time, except if it is noted otherwise in the individual test procedure.

If any test in this document is performed on the EV, the same test on component level is not necessary.

9.2 Protection against ingress of solid foreign objects and water

Vehicle connecter wihan moatad uath vobicladnlatr chall v At laactr o tho dograa of nrotaction 1DAA
ector-whHeRRate e wiHRvyerHete-HHet+SH PryatreasStto-t1t

oo T T T e O PT ot TTIoTIT a.

Conformangde is checked by inspection or tests specified in ISO 20653.
9.3 Withstand voltage test

9.3.1 General
The withstand voltage test according to ISO 6469-3:2021, applies with the following modificationg:

— The test is performed on the on-board section of the vehicle power supply circuit at the contagts of
the plug (case A), or vehicle inlet (case B and case C).

— If the op-board section of the vehicle power supply circuit includes contactors or disconnegtion
devices|they are closed.

The test volfage is as specified in 9.3.2.
9.3.2 Test voltage

9.3.2.1 A( connection

The RMS value of the AC test voltage of a frequency of 50 Hz or 60 Hz is raised uniformly from 0 V tjo the
following vglue within not more than 5s-and held at that value for at least for 60 s:

— (Un + 1200 V) if basic insulation.applies;
— 2 x(Unf 1200 V) if doublednsulation or reinforced insulation applies,
where Un is|the nominal line to neutral voltage of the neutral-earthed supply system.

NOTE The values for({AC test voltage originate from IEC 60664-1:2007, 5.3.3.2.3 and IEC 60364-4-44:2007,
442.2.2.

Equivalent yalues'of the DC voltage can be used instead of the AC peak values. The equivalent D( test
voltage is 1,41+¢imes of the RMS value of the AC vaoltage

Further test conditions conform to IEC 60664-1, considering the specific operating conditions as
specified by the vehicle manufacturer.

9.3.2.2 DC connection

The test voltage is derived from the relevant overvoltage of the electric circuit to which the component
is connected. Transient overvoltage that can be expected, including influences from other connections
to grid, if any, is included. The test voltage and its duration are specified, considering the applicable
parts and sections of the IEC 60664 series by the vehicle manufacturer.
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9.3.3 Dielectric withstand voltage of voltage class A direct current part

In case of double insulation and/or reinforced insulation applying in between the AC or DC parts of
class B voltage and DC parts of class A voltage, the dielectric withstand voltage expressed in V shall be
equal to (2 Ur+ 500) V AC (rms) for 2 min and applied between live parts and other exposed metal parts
only, where Ur, expressed in volts, is the rated voltage of the electric circuit of voltage class A.

9.4 Isolation resistance

9.4.1 General

The YVoltage class B electric circuits of the on-board charging equipment shall have sufficient isolation
resistance.

That|isolation resistance, divided by the maximum working voltage, shall have(@ minimum value of
100 Q2/V for DC circuits and a minimum value of 500 Q/V for AC circuits.

NOTH According to IEC TS 60479-1, body currents within zone DC-2 or zone'AC-2 are not harmful. The
currgnts calculated from 100 Q/V for DC and 500 Q/V for AC are 10 mA DC and 2.mA AC respectively, and within
thesd zones.

To npeet the above requirement for the entire circuit of the{en-board charging equipment, it is
necepsary to provide a higher isolation resistance for each comiponent, depending on the nymber of the
components and the structure of the circuit to which they beleng.

If DG and AC voltage class B electric circuits are conductively connected, one of the following two
requfrements shall be fulfilled for the conductively contrected circuit.

— (Qption 1: Isolation resistance, divided by the*maximum working voltage, shall have|a minimum
yalue of 500 Q/V for the combined circuit.

— Option 2: Isolation resistance, divided by the maximum working voltage, shall have a migimum value
of 100 Q/V, if at least one of the alternative protections measures as specified in 7.3.2 |s applied to
tthe AC circuit.

Confprmance shall be tested in.dc¢ordance with ISO 13063-3:2022, 11.3.

9.4.2 Additional measures at a non-maintained isolation resistance

If th¢ minimum isolation resistance requirement of a voltage class B circuit of the on-boqrd charging
equipment, cannot‘be maintained under all operational conditions and over the entire seryice life, one
of the following.measures shall be applied.

— The iselation resistance shall be monitored before charging. An appropriate warnjng shall be
provided if the minimum isolation resistance requirement is violated. The voltage clas$ B circuit of
the-onh-board charging equipment shall be deactivated if the vehicle is being charged (see Annex B
I arging-typeB)—The isotationreststance-monitoring-systemshattbe-testedinaceordance with
ISO 13063-3:2022, 11.4.

— Alternative protection measures according to 7.3.2.

9.5 Creepage distance and clearance

The creepage distance and clearance shall be according to ISO 13063-3:2022, 7.6.

9.6 Requirements for the emission of hazardous gases and other hazardous substances

To prevent explosion, fire or toxicity hazards, the following requirements apply when hazardous gases
and other substances can be emitted by the RESS. These requirements shall consider normal operating
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and environmental conditions. No potentially dangerous concentration of hazardous gases and other

hazardous s

ubstances shall be allowed around the vehicle.

Refer to the latest version of applicable national/International Standards or regulations for the

maximum a

llowed accumulated quantity of hazardous gases and other substances.

Appropriate countermeasures shall manage single fault situations.

9.7 Permissible surface temperature

The maximum permissible surface temperature of the on-board charging equipment that is touched

but not gras|

70 °C fo

9.8 Uninf{

9.8.1 Gen

Unintention
hardware o
to EVs and d

9.8.2 Uni

An uninteng
permitted ul

9.9 Elect

9.9.1 Sus

Care shall b
taking into 4

9.9.2 Emi

Care shall H
taking into :

9.10 Servi

metal parts, and

non-metallic parts.
rentional charging system behaviour

eral

al behaviour of the on-board charging equipment causéd by single-point man-1
" software fault(s) (single fault(s)) during operation in the'system and components sp
n-board charging equipment shall be minimized.

htended reverse power flow

led reverse power flow from the vehicle to the'external electric power supply shall n
Inder normal operation and single fault conditions.

romagnetic compatibility
Ceptibility
iccount national standards or regulations and International Standards.

ssions

\ccount pational standards or regulations and International Standards.

ce

hade,
beific

pt be

e taken to minimize eleétromagnetic susceptibility of the on-board charging equipinent,

e taken to fmifiimize electromagnetic emission from the on-board charging equiptent,

The on-boar

dchargimgequipment siratt bedesigned so that vehicle manmufacturers tertified techmd

may remove, service and replace it if necessary.

10 Marking, instructions, and indications

10.1 Marking

cians

The symbol shown in Figure 4 shall appear on (preferably) or near voltage class B parts of the on-
board charging equipment. The same symbol shall be visible on barriers and enclosures, which, when
removed, expose live parts of voltage class B circuits. Accessibility and removability of barriers/
enclosures should be considered for the necessity of the symbol. The symbol background shall be
yellow, the bordering and the arrow shall be black in accordance with ISO 7010-W012.
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Figure 4 — Symbol ISO 7010-W012

10.2 Legibility

The
duri

The

[Lnarkings required by this document shall be legible with corrected vision, durablg
g use.

marking shall have a good contrast with their background. If the indication-may be

vehigle, parts of a vehicle or the on-board charging equipment, the indication, inay be vi
rider| from one’s normal seated position.

10.3 Connection instructions

Instructions for the connection of the vehicle to an external electfic power supply shall
with|place of manufacturer indicating and/or the user's manuak

10.4} Indication

The

bn-board charging equipment may be able to indicate that the vehicle is properly con

external electric power supply. The indication may_be“easily recognizable by the person wh
the charging.

The

bn-board charging equipment may be, dble to indicate that the vehicle is ready for ¢

supplied from the external electric power supply. The indication may be easily recogni:

pers

The

bn who carries on the charging.

ndication shall have a good contrast with their background. If the indication may be

vehigle, parts of a vehicle or theton-board charging equipment, the indication may be vi
rider| from rider’s normal seated position.

The Information necessary-for:

installation;
peration; and

aintenance;

and visible

placed on a
bwed by the

be provided

hected to an
o carries on

nergy to be
rable by the

placed on a
bwed by the

of the eharger"” and any components shall be supplied in appropriate forms such as:

drawings;
diagrams;
charts;
tables; and

instructions.
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A.1 Classification

Charging types

Annex A

(informative)

A.1.1 Gen

The chargin
shown in Fij

NOTE Aj
or mobile eqy

eral

bure Al.

ipment.

g types are classified based on the location of the EV supply equipment andythe RE

described in IEC 61851-1:2017, 5.5, EV supply equipment can be classified.as stationary, por

2

4 4

AC

1
DC T

/
DC T

EV

S as

table,

Key
1  ACsupply network A charging type A
2 charger ¢r EV supply equipment B charging type B
3 RESS C charging type C
4 removablle RESS
Figure A.1 — Classification of charging type
A.1.2 Charging type A

The charger and the RESS are not able to be removed from the EV and are connected to the supply

network by

— acharging cable which is permanently connected to the EV (case A), and

— avehicle inlet which is permanently mounted to the EV (case B and/or case C).

NOTE

30

The case A, case B and case C are defined in IEC 61851-1:2017, 3.1.10, 3.1.11 and 3.1.12.
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