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National Foreword
I.S. EN ISO 17409:2020 is the adopted Irish version of the European Document EN I1SO 17409:2020,

Electrically propelled road vehicles - Conductive power transfer - Safety requirements (ISO
17409:2020)

This document does not purport to include all the necessary provisions of a contract. Users are responsible
for its correct application.

For relationships with other publications refer to the NSAI web store.

Compliance with this document does not of itself confer immunity from legal obligations.

In line with international standards practice the decimal point is shown as a comma (,) throughout this
document.
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European foreword

This document (EN ISO 17409:2020) has been prepared by Technical Committee ISO/TC 22 "Road
vehicles" in collaboration with Technical Committee CEN/TC 301 “Road vehicles” the secretariat of
which is held by AFNOR.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by September 2020, and conflicting national standards
shall be withdrawn at the latest by September 2020.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN ISO 17409:2017.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.

Endorsement notice

The text of ISO 17409:2020 has been approved by CEN as EN ISO 17409:2020 without any modification.



This is a free page sample. Access the full version online.

This page is intentionally left blank



This is a free page sample. Access the full version online.

I.S. EN ISO 17409:2020

INTERNATIONAL ISO
STANDARD 17409

Second edition
2020-02

Electrically propelled road vehicles —
Conductive power transfer — Safety
requirements

Véhicules routiers a propulsion électrique — Transfert d'énergie
conductive — Exigences de sécurité

Reference number
1SO 17409:2020(E)

©1S0 2020



ccess the full version online.

This is a free page sample. A
I'S.EN ISO 17409:20

ISO 17409:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved



This is a free page. samiJIe. Access the full version online.

L.S. 0 17409:2020

ISO 17409:2020(E)

Contents Page
FFOT@WOIM ..........ooooooeoeeeee oo es s 858 s \%
1 S0P ... 1
2 NOITNATIVE TEECI@INCES .........occccocovoveieiesssse st 1
3 Terms and AeFIMITIOIIS ... 2
4 Environmental and operational CONAItioNS ...
5 Specific requirements for the vehicle inlet, plug, and cable...
51 Requirements for the plug and cable (case A).......cccee
5.2 Requirements for the VEhicle INIEt. ...
6 Requirements for protection of persons against electric Shock..............cnn 11
6.1 GEIIETAL ...k 11
6.2 Basic protection when connected to an external electric Circuit............ossssss 11
6.3 Protective CONAUCTOT ...

6.4 Isolation resistance....
6.4.1  AC connection
6.4.2  DC connection
6.5 Requirements for unmated vehicle contacts

0.5. 1 GOIIETAL ..o
6.5.2  NOTMNAL OP@IATION ...
6.5.3  Operation under single fault conditions.
6.6  Insulation coordination ...
6.6.1  AC cONNeCtion......ccosccssncnns
6.6.2  DC connection ...
6.7 TOUCH CUITENE ..o
6.8 Compatibility with residual current devices (RCD) ...,
7 Protection against thermal inCIdent................. e
7.1 Requirements for NOrmal OPEration ...
7.2 Overcurrent protection...........
721 General...e
7.2.2  QOverload protection ...
7.2.3  Short-circuit protection for AC connection....
7.2.4  Short-circuit protection for DC connection.....
7.3 Arc protection for DC CONMECTIONS ...
7.4  Residual energy after diSCOMMECTION. ...
7.5 TranSIeNT OVETVOITAZE ..ottt
8 Additional requirements for AC POWET tranSfer ...
8.1 Voltage and frequency ranges for normal operation ...
8.2 CUITENT CRATACEETISTICS .
B.2.1  LiOQM CUITEIIE oo

8.2.2 Inrush current...
8.3 Active factor

8.4  Interlock function for the vehicle COUPLET ...

8.5 Phase order in three-phase OPeration.......... s
9 Additional requirements for DC pOwWer transSfer ..., 21

9.1  General

9.2 DiISCONNECEION AEVICE.......oc et

9.3 CONLIO] PHLOT FUNCEIONIS ..ot

9.4  Vehicle isolation resistance monitoring system...

9.5 Locking of the vehicle connector............ccccon.

9.6  ACor DC electric power at the same contacts.......

9.7 Contact temperature ...

9.8 Overvoltage in case 0f @ 10ad AUMP ...

© 1S0 2020 - All rights reserved iii



This is a free page. samiJIe. Access the full version online.

L.S. 0 17409:2020
ISO 17409:2020(E)

9.9 Compatibility with insulation monitoring

10 REVETSE POWET TTANISTOT ...
T0.T  GEIIETAL e
10.2  ACreverse power transfer
TO0.2.T  GOIIETAL oo
10.2.2  OULPUL POWET QUALTEY ..ot
10.2.3 Prevention of disconnection of vehicle coupler under load
10.2.4 Protection against electrical ShOCK ...,
10.2.5 Protection against thermal incident...
10.3 DCreverse power transfer.................
10.3.1  General ..
10.3.2 Connection to the external electric CIrCUIt ...
10.3.3 Protection against overdischarge of the RESS............coiiis,
10.3.4 Auxiliary power supply from EV (optional)
10.3.5 Protection against thermal iINCIAeNt ...
11 OPerational FEQUITEIMIEIITS ..............cco e 27
12 Owner’s manual and MATKIIG ...t 27
T2.1 OWIET"S TMIATIUAL oot 27

12.2  Marking

13 Test procedure
13,1 General...eeesisses i

13.2 Resistance of protective conductor

13.3  1SOlation TESISTANCE TEST ....ovviiioerceiceiiie et

13.4  WithStand VOITAZE TEST. ...t

13.4.1 General.

13.4.2 Testvoltage..

13.5 Inrush current tests...

13.5.1 General..
13.5.2 Measurement...

ST ST oYU Ted o Wt § 0y <) 0§ OO
S 700 B 0= Y=Y = 000

13.6.2 AC Charging
13.6.3 DC charging

13.7 DC power transfer with maximum CUITENE ... 34
13.8 DC power cONntact OVEr tEMIPETATUTE ..o 34
Annex A (informative) Y capacitance MeasuremENnt..................oiimimimnmsssssssssssssssssssssssssssssssnes 37
BIDIIOGTAPIY ... 40

iv © IS0 2020 - All rights reserved



ccess the full version online.

This is a free page sample. A
I'S.EN ISO 17409:20

ISO 17409:2020(E)

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.

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 documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/
iso/foreword.html.

This document was prepared jointly by Technical Committee ISO/TC 22, Road vehicles, Subcommittee
SC 37, Electrically propelled road vehicles, and Technical Committee IEC/ TC 69, Electric road vehicles and
electric industrial trucks.

This second edition replaces the first edition (ISO 17409:2015), which has been technically revised. The
main changes compared to the previous edition are as follows:

— terms and definitions have been updated,

— requirements for mode 1 have been removed because it is no longer relevant for new designs,
— requirements for reverse power transfer have been added,

— requirements for a DC connection with a thermal management system have been added,

— shortcircuit during DC charging has been reworked, and

— requirements for charging with pantograph have been added.

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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Electrically propelled road vehicles — Conductive power
transfer — Safety requirements

1 Scope

This document specifies electric safety requirements for conductive connection of electrically propelled
road vehicles to external electric circuits. External electric circuits include external electric power
supplies and external electric loads. This document provides requirements for the charging modes
2, 3, 4, as defined in IEC 61851-1, and reverse power transfer. For mode 4, this document provides
requirements regarding the connection to an isolated DC EV charging station according to I[EC 61851-23.

NOTE1 This edition does not provide requirements for mode 1.
NOTE 2  External electric circuits are not part of the vehicle.

This document applies to the on-board sections of vehicle power supply circuits. It applies also to
dedicated power supply control functions used for the connection of the vehicle to an external electric
circuit.

It does not provide comprehensive safety information for manufacturing, maintenance and repair
personnel.

NOTE 3  ISO 6469-3 provides general electrical safety requirements for electrically propelled road vehicles.
NOTE 4  With this edition of this document the limitation of y-capacitance for protection against electric shock

under single failure conditions is no longer applicable as a fault protection provision when the vehicle has a
conductive DC connection to an external electric circuit.

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

ISO 6469-3, Electrically propelled road vehicles — Safety specifications — Part 3: Electrical safety
[SO 15118 (all parts), Road vehicles — Vehicle to grid communication interface

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

[SO 26262 (all parts), Road vehicles — Functional safety
IEC 60038, IEC standard voltages

IEC 60364-4-41:2005, Low-voltage electrical installations — Part 4-41: Protection for safety — Protection
against electric shock

IEC 60364-4-43:2008, Electrical installations of buildings — Part 4-43: Protection for safety — Protection
against overcurrent

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

IEC 60364-6, Low-voltage electrical installations — Part 6: Verification
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