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Foreword

[SO (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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

The ISO 5474 series reorganizes, cancels and replaces ISO 17409:2020 and ISO 19363:2020, both standards
have been technically revised.

© IS0 2024 - All rights reserved
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Internati

onal Standard ISO 5474-1:

2024(en)

Electrically propelled road vehicles — Functional and safety
requirements for power transfer between vehicle and
external electric circuit —

Part 1:

Genenalrequirementsforconductive power-transfer——

1 Scop

This docu
a.c. (altern
and exterr

This docu
IEC 61851

mode 4, thiis document provides requirements regarding the power tfansfer only with isolated DG

equipment{

NOTE

14)

nent specifies general requirements for conductive power transfer with a\voltage up
ative current) and up to 1 500 V d.c. (direct current) between electrically propelled ro:
al electric circuits.

ment provides general requirements for conductive charging in modes 2, 3 and 4 ac
1, and for reverse power transfer. This document does not provide requirements for nj

according to IEC 61851-23.

External electric circuits are not part of the vehicle.

This docu
This docu
— requiy

requiy

but they a1

This docuinent does not provide:

requiy

compt

|

ent applies to the vehicle power supply circuits.

ent does not provide;

ements for simultaneous operation of multiple EV plugs or vehicle inlets, and
ements for power transfer while-dtriving (electric road systems),

‘e under consideration.

ements for mopeds-and motorcycles (which are specified in ISO 18246), and

ehensive safety.information for manufacturing, maintenance and repair personnel.

2 Normative references

The followlingddcuments are referred to in the text in such a way that some or all of their content ¢
requiremgnts)of this document. For dated references, only the edition cited applies. For undated 1

to 1 000 V
hd vehicles

cording to
jode 1. For
EV supply

onstitutes
eferences,

the latest edition of the referenced document (including any amendments) applies.

[SO 6469-3, Electrically propelled road vehicles — Safety specifications — Part 3: Electrical safety

IEC 60364-5-54, Low-voltage electrical installations — Part 5-54: Selection and erection of electrical equipment
— Earthing arrangements and protective conductors

[SO 20653:2023, Road vehicles — Degrees of protection (IP code) — Protection of electrical equipment against
foreign objects, water and access

[EC 60479-2:2019, Effects of current on human beings and livestock — Part 2: Special aspects Low-voltage
electrical installations

© IS0 2024 - All rights reserved
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IEC 60664 (all parts), Insulation coordination for equipment within low-voltage supply systems

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

[EC 62196 (all parts), Plugs, socket-outlets, vehicle connectors and vehicle inlets — Conductive charging of
electric vehicles

3 Terms and definitions

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

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

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

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

3.1 Genleral

3.11
basic insylation
insulation|of hazardous live parts which provides basic protection

Note 1 to emtry: This concept does not apply to insulation used exclusively fof functional purposes.
[SOURCE: [EC 60050-195:2021, 195-06-06, modified — The phrase*hazardous live parts” has begn added.]

3.1.2
conductivle part
part whichl can carry electric current

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

3.1.3
degree of|protection
protection provided by an enclosure against access, foreign objects and/or water and verified by
standardized test methods

[SOURCE: [SO 20653:2023, 3.2]

3.14
electrically propelled vehicle
EV
vehicle with one or mofte-electric drive(s) (3.1.6) for vehicle propulsion

Note 1 to entry: Electrically propelled vehicle is called electric vehicle in [EC standards.

[SOURCE: [SO%6469-3:2021, 3.15, modified — "EV" added as an equivalent term and Note 1 to entfy added.]

3.1.5
electric chassis
conductive parts (3.1.2) of a vehicle that are electrically connected and whose potential is taken as reference

[SOURCE: ISO 6469-3:2021, 3.12]

3.1.6

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]

© IS0 2024 - All rights reserved
2


https://www.iso.org/obp
https://www.electropedia.org/
https://standardsiso.com/api/?name=ac99c5337e42306a7463b83bb65b8a16

3.1.7

ISO 5474-1:2024(en)

electric power source
system that provides electric energy

Note 1 to entry: The electric power source can also be the power source for reverse power.

EXAMPLE

Rechargeable energy storage system (RESS) (3.1.19), fuel cell system, photovoltaic system, motor/
generator, EV charging station (3.2.6).

[SOURCE: ISO 6469-3:2021, 3.37, modified — Note 1 to entry added, EV charging station added in Example.]

3.1.8

electric shock

physiologi

al nFFnr‘t rncu]f\'ng from an n]nf‘trir‘ current thrnugh 2 human bndy oranimal bndy

[SOURCE:

3.1.9

exposed @
conductive
become liy

[SOURCE:
1 to entry

3.1.10
external ¢
electric cir

Note 1 to ¢
magnetical

3.1.11
hazard
potential 3

[SOURCE:
3.1.12

EC 60050-195:2021, 195-01-04, modified — “animal body” replaces “livestock”.]

onductive part
part (3.1.2) of equipment which can be touched and which is not normally live, but
e when basic insulation (3.1.1) fails

EC 60050-442:1998, 442-01-21, modified — “equipment” replacesZelectric equipment
deleted.]

lectric circuit
cuit external to the vehicle which exchanges energy with the vehicle

ntry: The external electric circuit includes a conductively connected external electric circuit
y coupled external electric circuit.

ource of harm

SO/IEC Guide 51:2014, 3.2]

insulation resistance

resistance|
electric cir

between live parts (3.1.14) of an electric circuit and the electric chassis (3.1.5) as we
cuits which are insulated from this electric circuit

Note 1 to eptry: In UN R100,.the equivalent term for “insulation resistance” is “isolation resistance”.

[SOURCE:
entry addg

3.1.13

ISO 6469-3:2021, 3.23, modified — Equivalent term “isolation resistance” deleted,
d.]

live cond

which can

"and Note

(3.2.5) and

1] as other

note 1 to

l[ctor

conductor i
distribution of electric energy

nission or

Note 1 to entry: Live conductors include line conductors (including DC+ conductors and DC- conductors) and neutral

conductors

3.1.14
live part

conductor or conductive part (3.1.2) intended to be energized in normal use, but by convention not the
electric chassis (3.1.5)

[SOURCE: ISO 6469-3:2021, 3.25]

© IS0 2024 - All rights reserved
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overcurrent protection
protection intended to operate when the current is in excess of a predetermined value

Note 1 to entry: A charge control function is not considered an overcurrent protection.

[SOURCE: IEC 60050-448:1995, 448-14-26, modified — Note 1 to entry added.]

3.1.16

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

[SOURCE: IEC 60050-448:1995, 448-14-31]

3.1.17
protectivg
conductor

EXAMPLE
protection

[SOURCE:

3.1.18
rated cur
current as

[SOURCE:
of definiti

3.1.19

e conductor
provided for purposes of safety, for example, protection against electric shock (3.1:8)

Protective bonding conductor, protective earthing conductor and an earthingconductor wh
hgainst electric shock.

EC 60050-581:2008, 581-27-26]

rent
cigned by the manufacturer for a specified operating condition

EC 60050-442:1998, 442-01-02, modified — The phrase “of an accessory” was remove
n.]

rechargegable energy storage system

RESS
rechargea

EXAMPLE
[SOURCE:

3.1.20

reverse p
supply of €
inlet (3.2.1
circuit (3.2

Note 1 to €
reverse poy

3.1.21
simple se

ble system that stores energy for delivery; of electric energy for the electric drive (3.1.6)
Battery, capacitor, flywheel.

SO0 6469-1:2019, 3.22]

bwer transfer

lectric power from afi electrically propelled vehicle (EV) (3.1.4) using the EV plug (3.2.7),
7) or on-board standard socket-outlet (3.2.15) conductively connected to a vehicle po
.18) to an externdbelectric circuit (3.1.10)

ntry: Unintended power transfer flow from an EV to an external electric circuit is not cong
ver transfen (See Clause 8.)

paration

en used for

] from end

the vehicle
wer supply

idered as a

separatior

1 4= 1 desas a ade. 1 4= 1 dezas . e a1 1 i) 1
DCLWLTETID TITLLIIU CITCUILS Ul UTLwWETID dll TITULLHNIU LITCUIl aliu 1utal ©4alitil Uy I11Tdl

insulation (3.1.1)

[SOURCE: IEC 60050-195:2021, 195-06-30]

3.1.22

supply network
any source of electric energy

EXAMPLE

Mains or electric grid, distributed energy resources (DER), battery bank, PV installation ge

s of basic

nerator.

[SOURCE: IEC 61851-1:2017, 3.7.1, modified — The information in the example was previously part of the
definition.]

© IS0 2024 - All rights reserved
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3.1.23
switching device
device designed to make or break the current in one or more electric circuits

[SOURCE: IEC 60050-441:1984, 441-14-01]

3.1.24

touch current

electric current passing through a human body or through livestock when it touches one or more accessible
parts of an installation or of equipment

[SOURCE: IEC 60050-195:2021, 195-05-21]

3.1.25
voltage clpss
classificat]on of an electric component or circuit according to its maximum working voltage

Note 1 to emtry: The classification to the voltage classes A and B is according to ISO 6469-3:2021,

[SOURCE: [SO 6469-3:2021, 3.36, modified — Note 1 to entry was added.]

3.2 AC and DC power transfer

3.21

case A
connection of an electrically propelled vehicle (EV) (3.1.4) to the supply network (3.1.22) with a plig (3.2.13)
and cable permanently attached to the EV

Note 1 to enptry: The cable assembly is part of the vehicle.
[SOURCE: [EC 61851-1:2017, 3.1.10]

3.2.2

case B
connection of an electrically propelled vehicle (EV:} (3.1.4) to the supply network (3.1.22) with a cabl¢ assembly
detachablg at both ends

Note 1 to entry: The cable assembly is not part of the vehicle or the EV charging station (3.2.6).
[SOURCE: |[EC 61851-1:2017, 3.1.11]

3.2.3

case C
connection of an electrically propelled vehicle (EV) (3.1.4) to the supply network (3.1.22) utilizing 4 cable and
vehicle cofnector permanently attached to the EV charging station (3.2.6)

Note 1 to enptry: Thecable assembly is part of the EV charging station.

[SOURCE: [E€ 61851-1:2017, 3.1.12]

3.2.4
charger
power converter at the vehicle power supply circuit (3.2.18) which supplies electric power

EXAMPLE For charging a rechargeable energy storage system (RESS) (3.1.19).

3.2.5

conductively connected external electric circuit

electric circuit that connects to the vehicle power supply circuit (3.2.18) using the plug (3.2.13) [case A (3.2.1)]
or the vehicle inlet (3.2.17) [case B (3.2.2) and case C (3.2.3)]

EXAMPLE EV charging station (3.2.6), external electric load.

© IS0 2024 - All rights reserved
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EV charging station
stationary part of the EV supply equipment (3.2.8) connected to the supply network (3.1.22)

[SOURCE: IEC 61851-1:2017, 3.1.5]

3.2.7
EV plug

specific plug (3.2.13) intended to be used as part of the EV supply equipment (3.2.8) or for the connection of
an electrically propelled vehicle (EV) (3.1.4) to the EV supply equipment, and defined in the [EC 62196 series

[SOURCE: IEC 61851-1:2017, 3.5.8]

3.2.8

EV supplyl equipment

equipment or a combination of equipment, providing dedicated functions to supply electric'enhe
fixed electrical installation or supply network (3.1.22) to an electrically propelled vehicle,(EV) (3.1
purpose of charging

EXAMPLE

For mode 3 (3.2.11) case B (3.2.2), the EV supply equipment consists of the\EV charging std

and the cablle assembly.

EXAMPLE
cable asse

[SOURCE:

3.29

interlock
function t
before it is
EV plug/v|
contacts d

[SOURCE:
phrase “dg

3.2.10
mode 2
method fo
of an AC s
with a con
the standa

[SOURCE:

3.2.11
mode 3
method fo

For mode 3 (3.2.11) case C (3.2.3), the EV supply equipment consist$.ofthe EV charging staf]
bly.

EC 61851-1:2017, 3.1.1]

function

hat prevents the power contacts of an EV socket:outlet/vehicle connector from bec
in proper engagement with an EV plug (3.2.7)/vehicle connector, and which either pr

chicle connector from being withdrawn while its power contacts are live or makes

pad before separation

[EC 61851-1:2017, 3.5.16, modified\+— Term changed from “interlock” to “interlock
vice or combination of devices” replaced by “function”, terms “plug” changed to “EV ply

I the connection of an electrically propelled vehicle (EV) (3.1.4) to a standard socket-out}
ipply network (3.1.22)\utilizing an AC EV supply equipment (3.2.8) with a cable and ply
Lrol pilot function and-system for personal protection against electric shock (3.1.8) place]
rd plug and the EV,

EC 61851-1:2017, 6.2.2]

" the\connection of an electrically propelled vehicle (EV) (3.1.4) to an AC EV supply equipmn

gy from a
.4) for the

tion (3.2.6)

ion with its

bming live
events the
the power

function”,
g"-]

et (3.2.15)
g (3.2.13),
d between

ent (3.2.8)

permanen

]y connectedtoan AC cupply netwaork (Q 1 7'))’ with a control pilnf function that exten

s from the

AC EV supply equipment to the EV

Note 1 to entry: Mode 3 includes the use of cable assembly not permanently connected to the AC supply network [case

A(3.2.1) an

d case B (3.2.2)].

[SOURCE: IEC 61851-1:2017, 6.2.3, modified — Note 1 to entry added.]

© IS0 2024 - All rights reserved
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method for the connection of an electrically propelled vehicle (EV) (3.1.4) to an AC or DC supply network
(3.1.22) utilizing a DC EV supply equipment (3.2.8), with a control pilot function that extends from the DC EV
supply equipment to the EV

[SOURCE: IEC 61851-1:2017, 6.2.4]

3.2.13
plug

accessory having contacts designed to engage with the contacts of a socket-outlet (3.2.14), also incorporating

means for

the electrical connection and mechanical retention of flexible cables or cords

[SOURCE:
3.2.14

socket-oultlet
having socket-contacts designed to engage with the contacts of a plug. (3.2.13) and having

accessory
terminals

[SOURCE:

3.2.15

standard
socket-outl
interchang

[SOURCE:
3.2.16

vehicle caupler

means of d

Note 1 to enmtry: It consists of a vehicle connector and‘a‘vehicle inlet (3.2.17).

[SOURCE:

3.2.17
vehicle in
partinteg

[SOURCE:

3.2.18
vehicle pg
voltage clz
(3.2.17) [c
propelled
electric cirn

let

EC 61651-1:2017, 5.5.9]

for the connection of cables or cords

EC 61851-1:2017, 3.5.10]

socket-outlet
et (3.2.14) which meets the requirements of any IEC and/er<any national standard thd
eability by standard sheets, excluding the specific EV accessories as defined in the IEC 62

EC 61851-1:2017, 3.5.11, modified — The phrase “plugiand” was removed.]

onnecting or disconnecting a flexible cable.toan electrically propelled vehicle (3.1.4)

EC 62196-1:2014, 3.3]

ral with, or intended to bejattached to, one flexible cable

EC 62196-1:2014, 3:3:2]

wer supply<circuit
ss B electric circuit which includes all parts that are conductively connected to the v
1se B (3:2:2), case C (3.2.3)] or the plug (3.2.13) [case A (3.2.1)] that are mounted on the
ehicle(EV) (3.1.4) and that is energized during the power transfer between the EV and tl
cuit (3.1.10)

t provides
196 series

ehicle inlet
plectrically
he external

Note 1 to entry: The definition is different from that in ISO 17409 edition 2. In this document, the vehicle power supply
circuit does not include anything off-board of the electric vehicle.

4 System architecture

An example for an AC power transfer system is provided in Figures 1 and 2.

An example for a DC power transfer system is provided in Figure 3.

© IS0 2024 - All rights reserved
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100

\
%
S

Key

la ACEV pupply equipment 100 supply network

2 EV 200 RESS

3a AC Veklicle coupler 210 electric drive

15 switchjng device 220 other voltage class B electric loads
21a charger with at least simple separation 300 voltage class A electrivloads

22a vehiclg power supply circuit according to ISO 5474-2

Figure 1|— Single-line diagram of example of AC power transfersystem using charger with at least
simple separation

__________________________

100

)
}ﬁl
=
N
N
S

|||—|
AY
ST\ -
—
w
()
e

N e e e e, —————

g
\

A, ] le- - e
Key
la ACEV pupply eqiipment 24  total y capacitance of vehicle power supply circuit
2 EV 100 supply network
3a AC Veklicle coupler 200 RESS
15 switchingdevice 2H0-etectricdrive
21b charger with less than simple separation 220 other voltage class B electric loads

22a vehicle power supply circuit according to ISO 5474-2 300 voltage class A electric loads

Figure 2 — Single-line diagram of example of AC power transfer system using charger with less than
simple separation

© IS0 2024 - All rights reserved
8


https://standardsiso.com/api/?name=ac99c5337e42306a7463b83bb65b8a16

ISO 5474-1:2024(en)

Key

1b DCEV
2 EV

3b DC veh
14 totaly
22b vehicle
24 totaly

5 Envij

The requit
conditiong
as specifie

The envir¢gnmental conditions applicable to'a*component depend on its mounting position. The ¢
stand and retain its degree of protection under the typical loads and stresses it is subj
d mounting position.

shall with
its intende

NOTE

6 Safet

1 2
:r ] 22b .
100 | o 1h[200}
: ! 25 :
IR £V NP 7o ORI
| i l14 24 T 220!
| I 1 E4HHT] 300
:L ________________ JI i_\_:____:__:::::::::__________ ___________ g _l_ ____________ l

6.1 Ge

Unless otherwisesspecified in this document, the requirements given in ISO 6469-3 apply to t

power su

eral

supply equipment

icle coupler

capacitance of DC EV supply equipment
power supply circuit according to ISO 5474-3

capacitance of vehicle power supply circuit

25 disconnection device

100 supply network

200 RESS

210 electric drive

220 other voltage class B-€lectric loads
300 voltage class A electric load

Figure 3 — Single-line diagram of example of D€ power transfer system

ronmental and operational conditions

bee the ISO 16750 series, the [SO 21498 series and the ISO 19453 series for guidance.

y requirements

ly sircuit.

ements given in this document shall be métacross the range of environmental and operational
including all relevant energy levels of the €electric power sources of the vehicle (e.g. SO
d by the vehicle manufacturer.

" of RESS),

omponent
bcted to in

he vehicle

NOTE

Requirements on post-crash electrical safety are specified in ISO 6469-4.

6.2 Protection of persons against electric shock

6.2.1 General

The vehicle shall provide at least basic insulation between the live parts of the vehicle power supply circuit
and electric chassis.

Conformance is checked by design review.

© IS0 2024 - All rights reserved
9


https://standardsiso.com/api/?name=ac99c5337e42306a7463b83bb65b8a16

ISO 5474-1:2024(en)

6.2.2 Compatibility with external safety devices

The specific requirements for each technology are defined in other parts of the ISO 5474 series.

6.2.3

Conformance to the requirements in ISO 6469-3:2021, 6.3.2 is checked in accordance with 1

Insulation resistance

12.3.

6.2.4 Touch current

When the vehicle is conductively connected to an external electric circuit (i.e. in mated position), the steady-
state touch current measured at the vehicle shall not exceed any of the following values:

a) innor
0,5 m/
2 mA

b) incas
3,5 m

10 mA

The contripution of the EV supply equipment to the touch current shall be considered.

Test proce

6.2.5 In

For chargd
transfer (]

Clearance,
according

Test proce

6.2.6 Py

The plug
electric ch

The prote
connected

a)

to the

sulation coordination

SO 5474-2 and ISO 5474-3).

mal conditions:

\ (rms) a.c.;

l.c.;

e of loss of continuity of protective conductor:
\ (rms) a.c.;

d.c.

dures are defined in other parts of the ISO 5474 serigs:

mode specific insulation requirements, see@espective parts for AC power transfer and
creepage distance and solid insulation of the vehicle power supply circuit shall bg

to the applicable sections of the JEC60664 series.

dures are defined in other parts of the ISO 5474 series.

otective conductor

case A) or the vehicle inlet (case B and case C) shall have a contact for connecting th
pssis to the protective conductor of a conductively connected external electric circuit.

Ctive conductfor terminal of the plug (case A) or the vehicle inlet (case B and case

vehicle electric chassis with a protective conductor, see Figure 4, or

DC power

b designed

e vehicle's

[) shall be

b) tothe

asiBacad-canduetivzanartc Af b cosn i aante A frbh o ol ola oz ae o +h o

ey oot o
eXPoSeatonatetve-pParts ottt CompP ottt vVettre- Power-Suppry- et with &

conductor, see Figure 5.
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=44

vehiclg
charge
RESS

equipd

Bow N R

Figure 4

Key

vehiclg
charge
RESS

equipg

B wWw N R

Figure ]

The cross-

The proteq
quantities
conductivg

etectricThassis
r with at least simple separation protective conductor

protective conductor

(ool BN NG 1}

tential bonding according to ISO 6469-3 vehicle inlet

| — Connection between protective conductor and electric chassis‘\(example for o

w

4
5
power supply circuit according to ISO:5474-2 5  electric chassis
r with at least simple separation 6  protective conductor
7  protective conductor
tential bonding accordingto.1SO 6469-3 8  vehicleinlet

p — Connection between protective conductor and electric chassis (example for o

sectional area of the protective conductor shall be designed in accordance with IEC 603

tive cenductor of the vehicle power supply circuit shall be dimensioned according to t}
(e.g. fault current and disconnecting time) taking into account both energy sources, V
bl connected external electric circuit.

ption 1)

ption 2)

64-5-54.

le relevant
ehicle and

The resistance of the protective conductor connection between the protective conductor contact of the plug
(case A) or the vehicle inlet (case B, case C) and the vehicle electrical chassis shall be less than 0,1 Q.

The resistance of the protective conductor shall be tested in accordance with 12.2.

6.2.7 Basic protection when connected to an external electric circuit

In case A, the degree of protection against contact with voltage class B live parts shall be at least IPXXD in
accordance with ISO 20653 when the plug is mated to the corresponding socket-outlet.

NOTE1 This requirement is deemed to be met if the vehicle is equipped with an EV plug according to the
IEC 62196 series.

© IS0 2024 - All rights reserved
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In cases B and C, the degree of protection against contact with voltage class B live parts shall
[PXXD in accordance with ISO 20653 when the vehicle connector is mated to the vehicle inlet.

NOTE 2  This requirement is deemed to be met if the vehicle is equipped with a vehicle inlet accor
IEC 62196 series.

Conformance is checked by inspection.
6.2.8 Requirements for unmated vehicle contacts

6.2.8.1 General
This subcl

ause cpprifipc the an'pfy requirements for the contacts of the EV plng (rnqp A) orthe v

be at least

ding to the

hicle inlet

(case B anl case C) when they are not mated.

NOTE
Clause 10.

For reverse power transfer, the requirements for de-energization of the vehicle contaets a

The vehiclp manufacturer shall consider hazards caused by ingress of water.

6.2.8.2 Basic protection

At least onfe of the following provisions for basic protection shall be provided for each contact of t
(case A) o1 the vehicle inlet (case B and case C) when it is not mated:

protedtion against direct contact:

— thle contact shall be protected by the degree of protection [IPXXB according to ISO 20653;

— limita

Fion of voltage:

tHe voltage between the contact and any other€¢ontact as well as the voltage between the c
tHe electric chassis shall be below 60 V d.¢csand 30 V a.c. within 1 s after un-mating;

— limita

Fion of steady-state touch current andienergy:

th

e steady-state touch current between the contact and any other contact as well as the st

re given in

he EV plug

ontactand

eady-state

tojuch current between the contact and the electric chassis shall be below 0,5 mA a.c. and 2 mA d.c.

within 1 s after un-mating, @and,

thee available energy between the contact and any other contact as well as the availa
bgtween the contact-and the electric chassis shall not exceed the Curve B of IEC 604
Figure 22 up to 1.000 V d.c. within 1 s after un-mating.

The steady-state toueh<current requirement is deemed to be fulfilled if it can be proven by des
that there [is no conductive path from electric power sources (e.g. RESS) to accessible conductive

NOTE 1

[hethresholds for steady-state touch current are derived from IEC 61140 and IEC 60479-1.

NOTE 2

Conformance is checked by design review.

© IS0 2024 - All rights reserved
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6.2.8.3 Fault protection

In addition to the basic protection, at least one of the following provisions for fault protection shall be
provided for each contact of the EV plug (case A) or the vehicle inlet (case B and case C) when it is not mated.
The provision for fault protection shall be independent of and additional to that for the basic protection.

— protection against direct contact:

— the contact shall be protected by the degree of protection IPXXD according to ISO 20653 within 1 s
after un-mating.

— limitation of voltage:

t

a valtaooe hetween the contactand anv other coantact ac woll ac tho uvaltaao hetween t
E—vorca g oy Ee TR e Cotatr oy Ot Cortatr oo S oot e Orta 5 S o e 6

he contact

aly

limita

gse-rz-r

b

d the electric chassis shall be below 60 V d.c and 30 V a.c. within the time specified in 4

up-mating, depending on the degree of protection of the contacts against direct contact.

Fion of steady-state touch current and energy:

ﬂﬁ steady-state touch current between the contact and any other contact as.well as the s

ch current between the contact and the electric chassis shall be below”3,5 mA a.c. and
jthin the time specified in Table 1 after un-mating, depending on the degree of protec
ntacts against direct contact, and

thee available energy between the contact and any other contact as well as the availa
tween the contact and the electric chassis shall provide)adequate margin from the limit of

ble 1 after

eady-state
10 mA d.c.
tion of the

ble energy

ventricular fibrillation within the time specified in Table 1 after un-mating, depending on the degree
of| protection of the contacts against direct contact. The margin shall be specified by the vehicle
mpnufacturer.
Table 1 — Time limit.6f de-energization
Degree of protection of contacts Time limpit
Contacts cannot be touched by a test probe 18 according to IEC 61032 10s
Confacts are protected by IPXXB in accordance with ISO 20653 5s
Confacts are not protected by [PXXB in accordance with 1SO 20653 1s
The steady-state touch current reqizement is deemed to be fulfilled if it can be proven by design review,
that there [is no conductive path friom electric power sources (e.g. RESS) to accessible conductive ;Earts.
NOTE1 [ he degree of protection IPXXD can be obtained, e.g. by automatically closing shutter.
NOTE 2  ['he thresholdsfon steady-state touch current are derived from IEC 61140 and IEC 60479-1.
NOTE 3 For the limit\of ventricular fibrillation, see the IEC 60479-2.
Conformance isighecked by design review.
6.3 Protectionagainstthermatineident—mm—————————————————

6.3.1 Requirements for normal operation

The cross-sectional area of the live conductors of the vehicle power supply circuit shall be according to the
rated current of the vehicle power supply circuit.

Conformance is checked by inspection.
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6.3.2 Overcurrent protection

6.3.2.1 General

The vehicle power supply circuit shall have means to prevent a thermal incident caused by:

an overload;

a short circuit.

Different means to provide overcurrent protection may be used for different sections of a circuit.

clearance, g

6.3.2.2

The vehicl
vehicle po
circuit.

NOTE
supply circ

Conformai

6.3.2.3
The requit

a) The c1
circui

electr

b) Overc

accord

Specific re|

6.3.3 Rq

For the p
conductivg
the voltagg

NOTE 1

NOTE 2

$hort-circuit protection

reepage distance.

Dverload protection

e shall provide an overload protection to prevent the current exceeding the rated cur
wer supply circuit, or to prevent exceeding the temperature limits of the vehicle poy

[he rated current of an external electric circuit can be higher than the rated current of the ve
hit.

pce is checked by design review.

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

oss-sectional area of the live conductors of‘the vehicle power supply circuit shall ha
current withstand rating (I2t) according to the maximum short-circuit currents of all
C power sources.

irrent protection shall be provided for live conductors of the vehicle power sup
ing to their cross-sectional area.

quirements are defined il other parts of the ISO 5474 series.

sidual energy after'disconnection related to thermal incident

otection against-thermal incident, one second after having disconnected the vehiclg
ly connectedlexternal electric circuit (e.g. external electric power source), the stored
e class B live'parts at the plug (case A) or vehicle inlet (case B and case C) shall be less t}

['his requirement does not include a voltage limit.

Overcurrent protection is not a means for detection and interruption of serial or parallel arcing. Arcing

can cause lfarmrAppropriate Tearns toavoid-arcing carr be, for exampte, service ptamn, pottutior degree;

insulation,

rent of the
ver supply

hicle power

Ve a short-
applicable

bly circuit

b from the
energy at
1an 20 J.

to thermal

Circuits whose voltages are safe to touch according to 6.2.8 can become hazardous with respec

hazards.

NOTE 3

The threshold value of 20 J is cited from IEC 60950-1:2005, 1.2.8.10.

Conformance is checked by design review.

6.3.4 Arc protection

If a vehicle is equipped with a vehicle inlet that is not suitable for making and breaking an electrical circuit
under load, interlock function shall be provided.

NOTE

Suitability for making and breaking under load is specified in the IEC 62196 series.
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