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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS — ROLLING STOCK -
Protective provisions against electrical hazards

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ccmpriing
all national electrotechnical committees (IEC National Committees). The object of IEC is to p..mc =
international co-operation on all questions concerning standardization in the electrical and electronic .’elds To
this end and in addition to other activities, IEC publishes International Standards, Technice' Sj =cific ~tions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referr. 1 tc 25 “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commit. e interested
in the subject dealt with may participate in this preparatory work. International, gove-nmenta: and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC c)llaborates closely
with the International Organization for Standardization (ISO) in accordance with conai>''s determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as near* as ~o.sible, an international
consensus of opinion on the relevant subjects since each technical comn.*ee | as representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationc! us= and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to e. s =~ that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National “on nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natichal «nd regional publications. Any divergence
between any IEC Publication and the corresponding natioial or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatior. bac’es.

All users should ensure that they have the Iate.* ¢ dition of this publication.

No liability shall attach to IEC or its'dire 't~rs, employees, servants or agents including individual experts and
members of its technical committees ad I National Committees for any personal injury, property damage or
other damage of any nature whats. eve  whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pullicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Mor. atiy e references cited in this publication. Use of the referenced publications is
indispensable for the corr. =t appiication of this publication.

Attention is drawn tc the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shc'l no be held responsible for identifying any or all such patent rights.

International Sta~dard I=2C 61991 has been prepared by |IEC technical committee 9: Electrical
equipment.anc systems for railways.

This second edition cancels and replaces the first edition, published in 2000. This edition
co. stiwwt~s a technical revision. It is based on EN 50153:2014.

Thicedition includes the following significant technical changes with respect to the previous

ecition:

a) Replacement of several reference standards.

b) Several terms and abbreviated terms are introduced;

c) Table 2 — Voltage bands for France is moved to Annex B as Table B.1, Table 3 — Voltage
bands for Italy is deleted;

d) Annex B and Annex C are introduced.

e)

Annex B includes special national conditions.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
9/2467/FDIS 9/2487/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this document will remain unchanged unfl the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data reictec to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

It is generally accepted that safety depends on human factors, based on the normal behaviour
of the operators involved, as well as upon technical factors.

For these reasons, this document leaves a choice to the contracting parties between two
alternatives in several instances. These alternatives consist of either the provision of
operating rules, regulations and procedures, or the application of technical measures such as
mechanical or electrical interlocking devices.

A list of the cases for which the contracting parties (e.g. user and manufacturer) shall reach
agreement before signing the contract is included in Annex A.
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RAILWAY APPLICATIONS - ROLLING STOCK -

Protective provisions against electrical hazards

1 Scope

This document defines requirements applied in the design and manufacture of electrica’
installations and equipment to be used on rolling stock to protect persons from electric st:aocks.

This document is applicable to rolling stock of rail transport systems, road transport sy:ter.s if
they are powered by an external supply (e.g. trolley buses), magnetically leviteiec trai xport
systems, and to the electrical equipment installed in these systems.

This document does not apply to:

— mine railways in mines,

— crane installations, moving platforms and similar transport sysioris on rails,
— funicular railways,

— temporary constructions.

The requirements for the fixed installations about the proticticn against the vehicles’ potential
are not covered in this document.

2 Normative references

The following documents are referred to«in *he wext in such a way that some or all of their
content constitutes requirements of thiz= J'ocument. For dated references, only the edition
cited applies. For undated references, 1..e 1utest edition of the referenced document (including
any amendments) applies.

IEC 60364-4-41:2005, Low-voiicac electrical installations — Part 4-41: Protection for safety —
Protection against electric shr ck

IEC TS 60479-1, Effects ¢f current on human beings and livestock — Part 1: General aspects
IEC 60529, Dearees o, nrotection provided by enclosures (IP Code)

IEC 61140:201c. Protection against electric shock — Common aspects for installation and
equipm~ant

IEC 5131.-1, Safety of machinery — Indication, marking and actuation — Part 1: Requirements
icvisual; acoustic and tactile signals

IEC 62128-1:2013, Railway applications — Fixed installations — Electrical safety, earthing and
the return circuit — Part 1: Protective provisions against electric shock

IEC 62313, Railway applications — Power supply and rolling stock — Technical criteria for the
coordination between power supply (substation) and rolling stock

IEC 62497-1, Railway applications —Insulation coordination — Part 1: Basic requirements —
Clearances and creepage distances for all electrical and electronic equipment
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