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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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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriameé
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this documenb may be the
ent rights. ISO shall not be held responsible for identifying any or all suchpatent rightg
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents}):

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation of the voluntary nature of standardsythe meaning of ISO specific
ressions related to conformity assessment, as wellas information about ISO's ad
World Trade Organization (WTO) principles in, the Technical Barriers to Trade
w.iso.org/iso/foreword.html.
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orcycles and mopeds.

5 first edition of 1ISO 13063-3, together with ISO 13063-1 and ISO 13063-2, cancels af
13063:2012, which has been techmnically revised.

main changes are as follows
extension of protectionragainst electric shock to all electric safety requirements;
alignment of structure and requirements as possible with ISO 6469-3:2018;

splitting the dectiment into three documents which consist of the following parts, under
title Electrieally' propelled mopeds and motorcycles — Safety specifications:

— Part1y'On-board rechargeable energy storage system (RESS);

—/ Rart 2: Vehicle operational safety;

enance are

ded for the
e with the
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ion and/or
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(TBT) see

5 document was prepared by Technical Consmittee ISO/TC 22, Road vehicles, Subcommifttee SC 38,

d replaces

Fhe general

D ] £

£ : L for
Irurct J. Liciliricul DMJCL],

addition of specific requirements for capacitive discharge;
new test specification for the isolation resistance monitoring system;
new requirements and test for touch current; and

the requirements for conductive connection to an external electric power supply can be
ISO 18246.

Alist of all parts in the ISO 13063 series can be found on the ISO website.

covered by

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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INTERNATIONAL STANDARD

ISO 13063-3:2022(E)

Electrically propelled mopeds and motorcycles — Safety
specifications —

Part 3:
Electrical safety

1
Thi

Scope

5 document specifies electric safety requirements for protection against electric-shock a

incidents of electric propulsion systems and conductively connected auxilidry-electric s

eled
maj
15

trically propelled mopeds and motorcycles when used in normal conditions. It is app
kimum working voltage of the on-board electrical circuit up to 1 000 V'alternating curr
DO V direct current (d.c.). This document does not provide comprehénsive safety inforn

manufacturing, maintenance and repair personnel.

NOT
extd

E Requirements for conductive connections of electrically¢propelled mopeds and motor
rnal electric power supply are described in ISO 18246.

hd thermal
ystems of-
icable to a
ent (a.c.) or
mation for

fycles to an

2 |Normative references

The following documents are referred to in the téxt in such a way that some or all of thpir content
conptitutes requirements of this document. For-dated references, only the edition cited dpplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.
[SO|20653, Road vehicles — Degrees of protection (IP-code) — Protection of electrical equipment against
fordign objects, water and access

IEC|60227-1, Polyvinyl chloride insulated cables of rated voltages up to and including 450/750 |V — Part 1:
Genpral requirements

[EC|60245-1, Rubber insulated cables — Rated voltages up to and including 450/750 V — Part 1: General
requyiirements

[EC|60990:2016, Methods of measurement of touch current and protective conductor current

3 |Terms@nd definitions

For|theqpurposes of this document, the following terms and definitions apply.
[SO'ereHECmatntairterminetogy-databasestorusestandardizationatthefoHowingaddresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

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

3.1

auxiliary electric system

vehicle system, other than the propulsion system (3.46), that operates on electric energy

[SOURCE: ISO 6469-3:2021, 3.1]

©1S0 2022 - All rights reserved 1
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3.2

balance of electric circuit
remaining section of an electric circuit when all electric power sources that are energized (e.g. RESS

(3.23) and
[SOURCE: I
3.3

fuel cell stacks) are disconnected

SO 6469-3:2021, 3.2]

protective barrier
part providing protection against direct contact (3.9) from any usual direction of access

[SOURCE:

3.4
basic insu
insulation

-3, modilied — Domaln <electrically>" was removed.

1]

Jation
bf hazardous live parts (3.35) which provides basic protection (3.5)

Note 1 to enftry: This concept does not apply to insulation used exclusively for functional puyposes.

Note 2 to e
barriers (3.
protection.

htry: Where insulation is not provided by solid insulation only, it is complemented with prote
B) or protective enclosures (3.15) to prevent access to live parts (3.19)+1 order to achieve h

[SOURCE: I[EC 60050-581:2008, 581-21-24, modified — “Note 2 to entryvas added.]

3.5
basic prot
protection

ection
against electric shock (3.13) under fault-free conditions.

[SOURCE: [[EC 60050-195:2021, 195-06-01, modified — "normal" was replaced by "fault-free".]

3.6
conductiv
part which

b part
can carry electric current

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

3.7
conductor
conductive

part (3.6) intended tp-carTy a specified electric current

[SOURCE: I[EC 60050-195:2021;195-01-07]

3.8

creepage (listance

shortest di

stance along the surface of a solid insulating material between two conductive parts (3.6

[SOURCE: I|EC 60050-151:2001, 151-15-50]

39

direct contact
electric contact of persons or animals with live parts (3.19)

[SOURCE: I
3.10

EC 60050-826:2004, 826-12-03]

double insulation
insulation comprising both basic insulation (3.4) and supplementary insulation (3.25)

[SOURCE: 1

EC 60050-195:2021, 195-06-08]

tive
asic
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3.11

electric chassis

conductive parts (3.6) of a vehicle that are electrically connected and whose potential is taken as
reference

3.12

electric drive

combination of traction motor, power electronics and their associated controls for the conversion of
electric to mechanical power and vice versa

[SOURCE: ISO 6469-3:2021, 3.13]

3.1
ele¢tric shock
phyisiological effect resulting from an electric current passing through a human body ot anifnal body

[SOPRCE: IEC 60050-826:2004, 826-12-01]

3.1
ele¢trically propelled vehicle
vehjcle with one or more electric drive(s) (3.12) for vehicle propulsion

[SOPRCE: ISO 6469-3:2021, 3.15]

31

protective enclosure
eledtrical enclosure surrounding internal parts of equipinent to prevent access to hazardoys live parts
(3.35) from any direction

[SOPRCE: IEC 60050-195:2021, 195-06-14, modified — Domain “<electrically>" was removed.]

3.16
exposed conductive part
confluctive part (3.6) of equipment which*can be touched and which is not normally live, bu which can
becpme live when basic insulation (3.4)) fails

Note¢ 1 to entry: A conductive part.of electrical equipment which can become live only through contact with an
exppsed conductive part which has'become live is not considered to be an exposed conductive part ifself.

[SOPRCE: IEC 60050-442:1998, 442-01-21]

3.1Y
isolation resistance monitoring system
system that periodically or continuously monitors the isolation resistance (3.18) between live parts
(3.19) and tHe ¢lectric chassis (3.11)

[SOPREEYTSO 6469-3:2021, 3.24]

3.18
isolation resistance

insulation resistance

resistance between live parts (3.19) of an electric circuit and the electric chassis (3.11) as well as other
electric circuits which are insulated from this electric circuit

[SOURCE: ISO 6469-3:2021, 3.23]

©1S0 2022 - All rights reserved 3
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3.19
live part

conductor (3.7) or conductive part (3.6) intended to be energized in normal use, but by convention not
the electric chassis (3.11)

[SOURCE: IEC 60050-442:1998, 442-01-40, modified — “including a neutral conductor” and Note were
removed, and "combined protective and neutral conductor (PEN)" was replaced by "electric chassis".]

3.20

maximum working voltage
highest value of AC voltage (rms) or of DC voltage that can occur under any normal operating conditions

according fo the manufacturers’ specifications, disregarding transients and ripple

[SOURCE: ISO 6469-3:2021, 3.26]

3.21
equipote
provision ¢

ial bonding
f electric connections between conductive parts (3.6), intended to achieve-equipotentiali

[SOURCE: I[EC 60050-826:2004, 826-13-19]

3.22
degree of
[P
protection
verified by

[SOURCE: ]

were addedl.]

3.23

protection

provided by an enclosure or barriers against access;\foreign objects and/or water
standardized test methods in accordance with ISO 20653

50 20653:2013, 3.2, modified — The term "IP" and-the phrase “in accordance with ISO 206

rechargeable energy storage system

RESS
rechargeal

EXAMPLE
[SOURCE: I

3.24
reinforced
insulation
equivalent

le system that stores energy for delivery of electric energy for the electric drive (3.12)
Battery, capacitor, flywheel,

SO 6469-3:2021, 3.31]

| insulation
of hazardous live parts (3.35) which provides protection against electric shock (3]
to double insulation (3.10)

Noteltoe

ry: Reinforced insulation may comprise several layers that cannot be tested singly as basic insuld

(3.4) or supplementary insulation (3.25).

[SOURCE: [EC-60050-581:2008, 581-21-27]

Ly

and

53"

113)

tion

3.25

supplementary insulation
independent insulation applied in addition to basic insulation (3.4) for fault protection (3.29)

[SOURCE: I
3.26

EC 60050-195:2021, 195-06-07]

voltage class
classification of an electric component or circuit according to its maximum working voltage (3.20)

[SOURCE: 1

SO 6469-3:2021, 3.36]

© IS0 2022 - All rights reserved
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3.27

wiring

system of wires providing electric circuits and including cables and connectors
3.28

service disconnect

device for deactivation of the electrical circuit when conducting checks and services of the vehicle, RESS
(3.23), etc.

3.29
fault protection
protection against electric shock (3.13) under single-fault conditions

[SOPRCE: IEC 60050-195:2021, 195-06-02]

3.3p
funictional insulation
insylation between conductive parts (3.6), necessary for the proper functioning’of the compgnent

[SOURCE: IEC 60050-195:2021, 195-02-41, modified — "equipment" replag¢es "component".]

3.31
touch current
eledtric current passing through a human body or through(livestock when it touches ofe or more
accgssible parts of cables or equipment

[SOPRCE: ISO 17409:2020, 3.57, modified — “cables” replaces “an installation”.]

3.3
vellicle power supply circuit
voltage class (3.26) B electric circuit which includes all parts that are conductively connefted to the
vehicle inlet (3.33) [case B (3.40), case C (3.44)] or the plug (3.45) [case A (3.39)]

[SOPURCE: ISO 6469-2:2022, 3.18, modified — “conductively” replaces “galvanically” and "pnd that is
operational when connected to an eXternal electric power supply” was deleted.]

3.38
vellicle inlet
parf of a vehicle coupler incerporated in, or fixed to, the electric vehicle

[SOPURCE: IEC 62196-1:2014, 3.3.2, modified — "electric vehicle inlet" was deleted.]

3.3

renpovable RESS
RESS (3.23)&hat by design can be taken out from the vehicle by the vehicle user for off-boaild charging
and|/or other operation

3.3
hazardousTive part
live part (3.19) which, under certain conditions, can give a harmful electric shock (3.13)

Note 1 to entry: For guidance on harmful physiological effects see IEC 61140:2016.
[SOURCE: IEC 60050-195:2021, 195-06-05, modified —Note 1 to entry was replaced.]

© IS0 2022 - All rights reserved 5
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3.36

specific voltage condition
condition that the maximum voltage of a conductively connected electric circuit between a DC live part
(3.19) and any other live part (DC or AC) is <30 V a.c. (rms) and < 60 V d.c.

Note 1 to entry: When a DC live part of such an electric circuit is connected to chassis and the specific voltage
condition applies, the maximum voltage between any live part and the electric chassis (3.11) is < 30 V a.c. (rms)
and <60 Vd.c.

Note 2 to entry: For pulsating DC voltages (alternating voltages without change of polarity) the DC threshold is

applied.

3.37

chassis-cdnnected electric circuit

electric ciy
connected

3.38
clearance
shortest di

[SOURCE: I[EC 60050-581:2008, 581-27-76]

3.39
case A
connection

[SOURCE: IEC 61851-1:2017, 3.1.10]

3.40
case B
connection

[SOURCE: I[EC 61851-1:2017, 3.1.11]

3.41

case C
connectiorn
attached td

[SOURCE: [EC 61851-1:2017, 3(1:12]

3.42
conductiv

cuit that is conductively connected to each other, where the DC part of this leircu
to the electric chassis (3.11) and the specific voltage condition (3.36) is fulfilled

stance in air between two conductive parts (3.6)

of an EV to the supply network with a plug (3.45) and:¢able permanently attached to the

of an EV to the AC supply network with.a cable assembly detachable at both ends

of an EV to the AC supply*network utilizing a cable and vehicle connector permane

the EV charging statiof

bly connectedcircuit

two electr

insulation (3.4)

[SOURCE: ISO/'TR 8713:2019, 3.26]

c circuitsare considered conductively connected unless they are separated by at least b

EV

htly

asic

3.43

overload protection

protection
[SOURCE: 1

3.44
overcurre
protection

[SOURCE: I

intended to operate in the event of overload on the protected section

EC 60050-448:1995, 448-14-31]

nt protection
intended to operate when the current is in excess of a predetermined value

EC 60050-448:1995, 448-14-26]

© IS0 2022 - All rights reserved
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3.45
plug
accessory having contacts designed to engage with the contacts of a socket-outlet, also incorporating
means for the electrical connection and mechanical retention of flexible cables or cords

[SOURCE: IEC 61851-1:2017, 3.5.9]

3.46
propulsion system

combination of power source and powertrain for vehicle propulsion

1SO 13063-3:2022(E)

[SO

4

AC
a.c.
DC
d.c.

SPD
RFI
[EC
ISO

5

Dep
con|
wol

Volt

RUEIISU 6469-2:2U44, 5.14]

Abbreviated terms

alternating current (adjective)
alternating current (noun)
direct current (adjective)
direct current (noun)
root mean square
S rechargeable energy storage system

electrically propelled vehicle

[ device under test

surge protective device
radio frequency interference
International Electretechnical Commission

International Orgahization for Standardization

Voltage classes

ending onsits maximum working voltage U, an electric circuit, a section of a circuit or
ponentBelongs to the voltage classes specified in Table 1. Voltage class A is specified with

king voltage of <30 V a.c. (rms) or <60 V d.c., respectively.

age class B is specified with maximum working voltage between (> 30 and <1 000) V a.c.

60 and £ 1 500) V d.c., respectively.

Table 1 — Voltage classes

Voltage class Maximum working voltage
V (DC) V (AC) (rms value)
A 0<U=<60 0<U=<30
B 60<U<1500 30<U<1000

conditions.

NOTE The values 60V d.c.and 30 V a.c. are selected taking into account humid weather

© IS0 2022 - All rights reserved
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6 General requirements

6.1 Envi

ronmental and operational conditions

The requirements given in this document shall be met across the range of environmental and
operational conditions for which the electrically propelled vehicle is designed to operate, as specified
by the vehicle manufacturer.

NOTE S

ee the ISO 16750 series, ISO 21498-1 and the ISO 19453 series for guidance.

6.2 Mar

6.2.1 M4

The symbg
enclosures|
Accessibili
when eval

The symb
required.

For a prot
symbol is g

6.2.2 M4

The outer
enclosures

Voltage cla

dq

NOTE

in Japan (8.8R5.8/1245),'according to the Munsell colour system.

7 Requ

I

ing

rking of voltage class B electric components

1 ISO 7010-W012 shown in Figure 1 shall be visible on protective barriers‘and protec

'y and removability of protective barriers and protective enclosures should be conside
ating the requirement for the symbol.

1 may be embossed or engraved in accordance with Figure 1.1 this case colour is

bctive enclosure consisting of several parts, one symbaokhis sufficient when visibility of]
iven.

Figure 1 — Symbol ISO 7010-W012

rking of voltage class B wiring

covering of cables and\harness for voltage class B electric circuits not within protec
or behind protectiyé barriers shall be marked with orange colour.

5s B connectors.miay be identified by the harnesses to which the connector is attached.

pecifications 6f the orange colour are given, for example in standards in the US (8.75R5.75/12.5)

jrements for protection against electric shock

tive
which, when removed, expose hazardous live parts of voltage class B electric circyits.

red

not

the

tive

and

7.1 General requirements

711 Ge

neral 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.

© IS0 2022 - All rights rese
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In case of electric circuits, that are conductively connected to each other, and fulfilling the specific
voltage condition, only the parts of the electric circuit that operate on voltage class B shall be classified
as a voltage class B circuit.

NOTE In the case above, parts of the electric circuit that operate on only voltage that is < 30 V a.c. (rms) and
< 60V DC are classified as a voltage class A circuit.

The electric chassis may be used as a conductor for the DC sections of a voltage class A electric circuit, if
the specific voltage condition is fulfilled.

The electric chassis shall not be used as a conductor for the AC sections of a voltage class B electric
cirguit:

7.1{2 General requirements for voltage class B

Protection against electric shock for voltage class B shall be comprised of:
— |provisions for basic protection; and

— |provisions for fault protection.

The provisions for protection shall meet the requirements of 7.2 and 7:3. Provisions for fault|protection
shall include combination of 7.3.1, 7.3.2, 7.3.3, and 7.3.6.

Compliance shall be tested according to test methods specifiedvin Clause 11.

The provisions for electric cables and connectors, specified as a), b) and c) in 7.1.3.3, shall be|applied.

7.113 Requirements for voltage class A

7.1{3.1 General requirements for voltage-¢lass A
Profection against electric shock for voltage class A shall be comprised of:

— |limitation of voltage in accordahce with Table 1.

At least functional insulation-8hall apply to live parts of voltage class A components or|[circuits to
preyent direct contact to liye parts other than portion which are connected to electric chassjs.

The protective measures.required for voltage class B component and circuit may apply alsq to voltage
clags A component or circuit.

7.1{3.2 Generalrequirements of barrier and enclosures of voltage class A components

If ajmeasuresto prevent direct contact is provided by barriers and enclosures, live parts shall be placed
inside enelosures or behind barriers from any usual direction of access.

Thebarriers and enclosures shall prnvir]n sufficient mechanical cfr'nngfh under norma operating

conditions, as specified by the manufacturer.

7.1.3.3 Requirements for electric cables and connectors
The following provisions apply to voltage class A wirings.
a) Wire ways shall be smooth and free from sharp edges.

b) Wires shall be protected so that they do not come into contact with burrs, cooling fins or similar
sharp edges that may cause damage to their insulation. Holes in metal through which insulated
wires pass shall have smooth well-rounded surfaces or be provided with bushings.

c) Wiring shall be effectively prevented from coming into contact with moving parts.

©1S0 2022 - All rights reserved 9
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Compliance with a), b), ¢) shall be checked by inspection.

d)

shall not cause damage to the insulation of the conductors contained within them.

Compliance with d) shall be checked by inspection.

If an open coil spring is used, it shall be correctly installed and insulated. Flexible metallic tubes

e) The movable part is moved backwards and forwards, so that the conductor is flexed through the
largest angle permitted by its construction.

Compliance with e) shall be checked by the test described in 11.7.

f) The i
use.
the ba
IEC 60

Complianc

7.1.4 Re

Conduit entries, cable entries and knockouts shall be constructed or located so that the introductio

the condui

Complianc

7.2 Basic protection

The protec
— Dbasici
barrie

The protec
shall be ba

The protec

7.3 Fault protection andadditional measures

7.3.1 Equipotential bonding

Exposed c
according
tools, shall

Arcliernatively, the wiring shall not reduce the basic insulation adopted by the manufacture

ulation of internal wiring shall withstand the electrical stress likely to occur in 10

bic insulation shall be electrically equivalent to the basic insulation of cords complying v
P27-1 or IEC 60245-1.

e with f) shall be checked by the test described in 11.7 or appropriate test for,basic insulat

quirements of voltage class A power cables and conduits

[ or cable does not reduce the protective measures adopted by the manufacturer.

e is checked by inspection.

tive measures against direct contact shall be provided by either one or both of the follow]
hsulation of the live parts;
s and enclosures, preventing access.to the live parts.

tive measures of chassis-connected voltage class B electric circuit against direct cont
Friers and enclosures, preventing access to the live parts.

tive provision in 7.4 shall@pply.

bnductivé parts of voltage class B electric equipment that can be touched by a test fir
o IPXXB*(see ISO 20653) after removing all other parts that can be removed without u
bebonded to the electric chassis to achieve equipotentiality.

mal
I or
vith

ion.

n of

ing:

act,

ger
bing

All compo
withstand

Tents —formmmg thre equipotentiat bomding current path —{comductors, Tonmections) s
the maximum current in a single fault condition.

1all

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.

Compliance shall be tested in accordance with 11.2.

NOTE 1

simultaneously accessible.

NOTE 2

10

Physical barriers are means to prevent simultaneous access to exposed conductive parts.

© IS0 2022 - All rights rese
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7.3.2 Isolation resistance

7.3.2.1 General
The isolation resistance requirement shall not apply to chassis-connected electric circuits.
The voltage class B electric circuits shall have sufficient isolation resistance.

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

NOTE According to [EC/TS 60479-1, body currents within zone DC-2 or zone AC-2 are not-hhrmful. The
curyents calculated from 100 Q/V for DC and 500 Q/V for a.c. are 10 mA and 2 mA respectively, andAvithin these
zongs.

To meet the above requirements for the entire circuit, it is necessary to provide’a highgr isolation
resistance for each component, depending on the number of the components and the strudture of the
cirduit to which they belong.

If JC and AC voltage class B electric circuits are conductively conne¢ted (see Figure 2),(one of the
follpwing two requirements shall be fulfilled for the conductively conf€cted circuit:

— |Option 1: isolation resistance, divided by the maximum working voltage, shall have 4§ minimum
value of 500 Q/V for the combined circuit;

— |Option 2: isolation resistance, divided by the maximum working voltage, shall have § minimum
value of 100 1/V, if at least one of the alternative protective measures as specified in Z.3.ft is applied
to the AC circuit.

Compliance shall be tested in accordance with 11.

—O0O — 1~
AisanEl====0) AnanEl==:0)
" § _"_"TI
7

N

2 | 2 ,
5 5
olel [Tl o [ (Gl
a) Option 1 b) Option 2
Key
1 [fuel cell-system
2 |RESS
3 |inverter
4 motor
5 vehicle electric chassis
6  partial isolation resistances
7  additional protection measures for AC circuit
NOTE The isolation resistance results from all partial isolation resistances “6” of the relevant electric

circuits.

Figure 2 — Isolation resistance - examples for conductively connected AC and DC circuits
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7.3.2.2 Additional measures at a non-maintained isolation resistance

If the minimum isolation resistance requirement of a voltage class B circuit cannot be maintained
under all operational conditions and over the entire service life, one of the following measures shall be

applied.

— The isolation resistance shall be monitored periodically or continuously. An appropriate warning
shall be provided if the minimum isolation resistance requirement is violated. The voltage class B
circuit may be deactivated and de-energized (see 7.3.5) depending on the operational state of the
vehicle or the ability to activate the voltage class B circuit may be limited. The insulation resistance
monitoring system shall be tested in accordance with 11.4.

Altern

NOTE1 1
systems' co

NOTE2 1
considered.

NOTE3 1

7.3.3 Pr

Capacitive
Y capacitoy

The follow
circuit wh
different o

NOTE1 4
electric cha

If a touch @
in case of 4

the std
shall b

alterni

s

NOTE 2

The relevant capacitance is the total capacitance resulting from all parallel capacitances betweg

live part o
maximum

htive protective measure according to 7.3.4.

solation resistances below the required minimum values can occur due to deterioration of fuel
bling liquids or of certain battery types.

If multiple isolation monitoring systems are applied for an electric circuit, their coordinatio

[t is possible that de-energization is not applicable for the RESS.

bvisions for capacitive coupling and capacitive discharge

coupling between the electric chassis and live parts of ariéléctric circuit usually results fi
s, used for electromagnetic compatibility reasons, or from parasitic capacitive coupling.

ng applicable requirement shall apply to any individual voltage class B section of an eled
ch is not conductively connected to the electric chassis, if the touch current depends
pberating conditions, e.g. working voltage, ACcircuit, DC circuit.

An AC section of a voltage class B electric gircuit can possibly have a conductive connection to
5sis through a different section of the same'¢€ircuit.

urrent between a live part of a yoltage class B electric circuit and electric chassis can od
single failure, one of the following requirements shall apply:

red electric energy betwéen any energized voltage class B live part and the electric cha
e <0,2 ] and, after discharge, the touch current shall not exceed 5 mA for an AC circuit;

itive protective measures shall be followed according to 7.3.4.

mA represents.the threshold between AC-2 and AC-3 in [EC/TS 60479-1.

[ a voltage'class B electric circuit and the electric chassis. For the energy requirement
working voltage of a section of a circuit shall apply.

cell

is

fom

tric
on

the

cur

Ssis

na
the

The requir

ement on the energy limit is deemed to he fulfilled if the energy limit is confirmed

calculation based on the designed capacitances of all related parts and components.

The touch current shall be measured according to 11.5.

7.3.4 Alternative electrical or mechanical measures

The follow

protec

12

ing protective measures shall provide both basic protection and fault protection:

double insulation;

reinforced insulation;

tive barriers in addition to the basic protection;
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protective enclosures in addition to the basic protection;

conductive protective barrier with equipotential bonding in addition to basic insulation;

conductive protective enclosure with equipotential bonding in addition to basic insulation;

rigid protective barriers with sufficient mechanical robustness and durability over the vehicle

service life;

rigid protective enclosures with sufficient mechanical robustness and durability, over the vehicle

service life.

Thd
inte

selected measure or combination of measures shall address the single failure for
nded.

Different measures may be used for different sections of a circuit.

As
con

Thd

7.3
Thd

hected voltage class B electric circuits:

conductive protective barrier with equipotential bonding in additionto basic insulation|

requirements for protective provisions in 7.4 shall apply.

5 De-energization

voltage class B electric circuit in question may be de-energized as a protective me

monitoring of faults within the circuit or the detection of events may be used to trigg

ene

Thd
ina
7.3

In ¢
cird

gization. One of the following conditions sh@ll be met for the de-energized circuit:
the voltage shall be reduced to a valuebelow 30 V a.c. (rms) and 60 V d.c;
the total stored energy of the circui'shall be <0,2 ],

the touch current flowing hetween simultaneously accessible conductive parts shall
2mAa.c.or 10 mAd.c.

ccordance with expeeted failures and vehicle operating conditions including driving.

6 Provisionfor chassis-connected voltage class B circuit

ase of a single-failure on the measure of basic protection, chassis-connected voltage clas
uits shall'meet alternative protective measures according to 7.3.4.

7.4

Wwhich it is

the alternative protective measures, the following measure shall not b&oused for the chassis-

conductive protective enclosure with equipotential bonding in-addition to basic insulatipn.

sure. The
er the de-

hot exceed

transition time and conditions to reach the de-energized state shall be specified by the manufacturer

5 B electric

General requirements for protective provisions

7.4.

1 General

All protective provisions shall be designed and constructed to be effective during the anticipated
lifetime of the vehicle when used as intended and properly maintained according to the vehicle
manufacturer’s specification.

7.4.

2 Requirements for insulation of voltage class B

If protection is provided by insulation, the live parts of the electric system, electric circuit and
component shall be totally encapsulated by insulation which can be removed only by destruction.

©IS
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The insulating material shall be suitable to the maximum working voltage and temperature ratings of
the vehicle and its systems.

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

The insulation shall have sufficient withstand voltage capability. Compliance shall be tested according
to 11.6.

7.4.3 Requirements of protective barrier and protective enclosures of voltage class B electric
components

7.4.3.1 (eneral

If protecti¢n is provided by protective barriers and protective enclosures, live parts shall be pldced
inside protective enclosures or behind protective barriers, preventing access to the live.parts fromfany
usual diredtion of access.

The protedtive barriers and protective enclosures shall provide sufficient meclhianical resistance unjder
normal opg¢rating conditions, as specified by the manufacturer.

If protectiye barriers and protective enclosures are accessible directly, théy'shall be opened or remqgved
only by the use of tools or maintenance keys or they shall have meanste‘deactivate and de-energize|live
parts with|class B voltage, for example interlock.

NOTE Jee 6.2 for marking of protective barriers and protective ehclosures.

7.4.3.2 Degree of protection for protective barriers and protective enclosures

Protective| barriers and protective enclosures shall~comply with the protection degree IPXXI) at
minimum (see 3.22), where all protective barriers'and protective enclosures are installed to a whole
motorcyclg.

However, if the vehicle fulfils the specific voltage condition (3.36), IPXXB may be applied to the volfage
class B livel parts of the chassis-connected electric circuits (3.37).

Compliance shall be tested in accordance with ISO 20653.

7.5 Reqnirements for conméctors

Connectorts for voltage class B electric circuits shall comply with 7.4.3.2 in the mated condition.

Connectors for voltage class B electric circuits including vehicle inlet, connectors for power transfer
between the propusion circuit of the vehicle and removable RESS, connector for service disconfect
and conneftors\for voltage class B electric circuits including vehicle inlet (in case B or C according
to IEC 618b1=1) or the plug (in case A according to [EC 61851-1), shall comply with at least one of|the
following regeirerrerts:

a) A connector shall comply with 7.4.3.2 in the unmated condition.

b) Itshall not be possible to unmate a connector without the use of tools. This requirement is deemed
to be fulfilled by placing a connector behind a protective barrier or inside a protective enclosure.

c) Voltage class B live parts of a connector shall be de-energized when it is unmated. One of the
following conditions shall be met for the de-energized live parts:

— the voltage shall be reduced to a value below 30 V a.c. and 60 V d.c. within less than one second
after the connector is separated;

— the total stored energy of the circuit shall be < 0,2 J;

14 © IS0 2022 - All rights reserved


https://standardsiso.com/api/?name=ef19d20f5787165cd68fcb5deb3255ae

1SO 13063-3:2022(E)

— the touch current flowing between simultaneously accessible conductive parts shall
0,2 mA a.c.or 10 mA d.c.

Compliance shall be tested according to 11.5 or demonstrated by calculation.

not exceed

For connectors containing contacts providing equipotential bonding the contact sequencing shall be:
power contacts mate after equipotential bonding contact and unmate before equipotential bonding
contact.

7.6

Insulation coordination

Cle:
des

Ad
Vol

7.7

As §
and|

8

8.1

Ovd
sect

Compliance shall be checked by inspection of the design.

8.2
Thd

a)

b)

Compliangee shall be checked by inspection of the design.

irance, creepage distance and solid insulation of voltage class B components and wiri
gned according to the applicable sections of IEC 60664-1.

fferent approach may be used if it provides equivalent safety.

age class B circuits not conductively connected to the chassis shall be testedaccording t

Alternative approach for protection against electric shock

in alternative to 7.2 and 7.3, the vehicle manufacturer shall conduct'an appropriate haza
establish a set of measures which give sufficient protection against electric shock.

Protection against thermal incidents

Overload protection

rload protection shall be provided for live conductors of an electric circuit according to {
ional area.

Short-circuit protection

requirements in a) or b) shall be fulfilled for short-circuit protection.

current withstand¥rating (I2t) according to the maximum short-circuit current of an ele
source.

cross-sectional area.

hg shall be

=
—_
—_
[®))

rd analysis

heir cross-

The cross-sectionalarea of the live conductors of the electric circuit shall have a short-circuit

tric power

Overcurrentprotection shall be provided for live conductors of an electric circuit accordiing to their

9

Requirements for vehicle power supply circuit

The vehicle power supply circuit, when not conductively connected to an external electric power supply,
shall fulfil the requirements of this document.

Requirements for the vehicle power supply circuit for the purpose of conductive connection to an
external electric power supply are described in ISO 18246.

10

Owner’s guide manual

Special attention shall be given in the owner’s manual to aspects specific to the vehicle.

© IS0 2022 - All rights reserved
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11 Test procedures

11.1 General

The tests for the selected protective measures according to Clause 7 shall be performed on each voltage
class B electric circuit or section of a circuit and in principle on the vehicle level, when the vehicle is
disconnected from the external electric power supply.

If the safety requirements for the whole vehicle are not affected, the tests may be performed on the
components or sections of a circuits individually instead.

11.2 Continuity test for equipotential bonding

The equip
voltage <6

ptential bonding resistances shall be tested with a test current of at minimum 0,2 A and a
D V d.c., which shall be passed through the equipotential bonding path betweéen any fwo
exposed cdnductive parts of voltage class B equipment for at least 5 s. This path shall\be isolated from
other unintended potential paths for measurement. These equipotential bonding paths shall include
voltage class B component housings, connections to electric chassis and the vehicle electric chassifs or
protective parriers and protective enclosures.

Alower tedt current and/or a shorter test time may be used, provided the accuracy of the equipoterjtial

bonding refsistance test results remains on a sufficiently accurate levels

be
the

The voltage drops between any two exposed conductive parts_in<a distance of 2,5 m which cay
simultanequsly touched by a person shall be measured. The resistance shall be calculated based on
applied cufrent and this voltage drop.

11.3 Isolation resistance measurements for voltage class B electric circuits

11.3.1 Preconditioning and conditioning

Prior to th
of at least
humidity o

Alternativg

e measurement, the device undertest (DUT) shall be subjected to a preconditioning pe
B h at (5 + 2) °C, followed by a conditioning period of 8 h at a temperature of (23 + 5) ¢
f (90 + 10/-5) %, and an atmoespheric pressure of between 86 kPa and 106 kPa.

preconditioning and conditioning parameters may be selected provided transition acf

-iod
C, a

0SS

the dew pInt occurs shortly after the beginning of the conditioning period.

The isolati the

lowest valy

n resistance shall-be measured during the conditioning period at a rate from which
e can be determijried.

11.3.2 Isqglation résistance measurements of the balance of electric circuits

The test v
B electric
stable rea

bltage/shall be a DC voltage of at least the maximum working voltage of the voltage c
citeuit or 500 V whichever is higher and be applied for a time long enough to ob

ng:

[ass
fain

If the voltage class B electric circuit has several voltage ranges (e.g. because of boost converter) in
conductively connected sections of the circuit and some of the components cannot withstand the
maximum working voltage of the entire circuit, the isolation resistances of sections of the circuit can
be measured separately by applying their own maximum working voltages after those sections of the
circuit are disconnected.

The following test procedure combines the measurement of the isolation resistance of the live parts of
the voltage class B balance of electric circuits against the vehicle electric chassis and against the live
parts of the voltage class A balance of auxiliary electric circuits, if they are conductively connected to
the electric chassis.

RESS shall be disconnected at their terminals from the electric circuit.
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— Fuel cell stacks and other electric power sources that are energized may be disconnected at their
terminals from the electric circuit; if they remain connected, they shall not be energized.

— Protective barriers and protective enclosures shall be included unless evaluations prove otherwise.
— Alllive parts of the balance of electric circuits (voltage class B) shall be connected to each other.

— All exposed conductive parts of the balance of electric circuits shall be connected to the electric
chassis, see 7.3.1.

— Batteries of the auxiliary electric systems (voltage class A) shall be disconnected at their terminals

£ £l HH 3 1t
TTOTIT CITC AU ATITAT y CITCUTeST

— | All live parts of the balance of auxiliary electric systems (voltage class A) shall be cenngcted to the
electric chassis.

Then the test voltage shall be applied between the connected live parts of the veltage class H balance of
eledtric circuits and the electric chassis.

Theg measurements shall be performed using suitable instruments that can apply DC vpltage (e.g.
megohmmeter), provided they deliver the required test voltage.

Altgrnatively, the isolation resistance may be measured using the test procedure for the mgasurement
of the voltage class B electric power sources as given in 11.313 with the balance of electfic circuits
conpected to an external power source.

11.8.3 Isolation resistance measurement of the voltage class B electric power sources

11.3.3.1 General

The following test requirements shall apply to-voltage class B electric power sources that arelenergized,
for pxample RESS and fuel cell stack.

11.8.3.2 Preparation

11.3.3.2.1 General

For|the measurement of the-isolation resistance of the electric power sources installed as [for normal
opefration within the yehicle, the terminals of a voltage class B electric circuit of the eledtric power
soufces shall be diseonftected from any electric circuit not galvanically coupled to the said v¢ltage class
B ppwer source.

soufces outside the electric power sources (e.g. the auxiliary 12 V battery) shall be disconngcted from
theoutside'power source and connected to the electric chassis of the vehicle, except for terminals that
are|required to enable the measurement.

Terminals of-th€ internal auxiliary systems of the electric power sources that are operateEby power

For the isolation resistance measurement of an electric power source when not installed in the vehicle
(as a stand-alone system) the electric chassis shall be simulated by a conductive part, for example, a
metal plate, to which the electric power source shall be attached with its standard mounting devices
to include the resistances between the electric power source housing and the electric chassis of the
vehicle. In the case that the electric power source has a conductive housing, its housing may be regarded
as the electric chassis of the vehicle.

The voltmeter or the measuring device used in this test shall have an internal resistance above 10 M().

11.3.3.2.2 Preparation for RESS

If possible, the RESS should be charged to the maximum state of charge in normal operation
recommended by the manufacturer.
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For measurements within the vehicle, if the RESS is rechargeable only from on-board energy sources,
the RESS should be charged at a state of charge within the normal operation level that is appropriate for
measurement, as defined by the vehicle manufacturer.

11.3.3.2.3 Preparation for fuel cell stack

For the measurement of the isolation resistance of a fuel cell stack, the entire mechanical structure
of the fuel cell system (including the cooling system with its cooling medium) shall be considered.
Prior to the measurement, stop power generation after operation at maximum output according to the

manufactur

air pipes s

pall remain connected.

11.3.3.3 Brocedure

11.3.3.3.1

If switches

be closed during the measurement, unless they do not affect the test result.

The procec

General

er’s specification. All cables shall be disconnected from the fuel-cell stack power terminals,

o A o

and

for the electric power source current are integrated in the electric pewer source, they shall

ure for each measurement is the following [see Formula (1) and Figure 3 a)]:

Measure the voltage Ugps between the negative and the positive terininal of the electric power soufrce.

(EPS).

Measure the voltages between each terminal of the electric power source and the vehicle eledtric
chassis, anfd name the higher one U, the lower one U’; and:thetwo corresponding isolation resistaices
R;; and R;,F R,

NOTE1 R;,isthe lower isolation resistance and is therefore, the isolation resistance R; to be determined.

— Add a known measuring resistance R, parallel'to R;; and measure the voltage U,.

— During

the measurements, the test voltage shall be stable.

NOTE 2 Theoretically, the value of Ry has no influence on the calculated isolation resistance. However, R, it
is possible o be selected such that sufficient accuracy is achieved for the measured voltages on the calculfited
istances. R, () can be the.value of the minimum required isolation resistance (in Q/V) multiplied by
the maximum working voltage of thée electric power source or voltage class B electric circuit which includeq the
electric power source * 20 %. Ryis'not required to be precisely this value since the formulae are valid for any R;

isolation res

however, a R, value in this range provides an appropriate voltage range for the voltage measurements.

— Calculate the isolation resistance R;, using Ry and the three voltages U;, U’;, and U, with Formula|(1):

R; = Rf*Ugps*4 U, - 1/Uy)

Ur:nc

M

Ul:‘nc‘

Ul‘ H R
1

P

g

/

a) Measurement of U; and U',

18

b) Addition of R, and measurement of U,
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