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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS —
ELECTROMAGNETIC COMPATIBILITY —

Part 1: General

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp isiny
all national electrotechnical committees (IEC National Committees). The object of IEC is _to ,ron.ote
international co-operation on all questions concerning standardization in the electrical and ele tron.> fie us. To
this end and in addition to other activities, IEC publishes International Standards, Technicai Joeci..cations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred o as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National C. mmittee interested
in the subject dealt with may participate in this preparatory work. International, gci'eri mental and non-
governmental organizations liaising with the IEC also participate in this preparation.” =C cu. aborates closely
with the International Organization for Standardization (ISO) in accordance witk. con ‘ition, determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as ne rly a; possible, an international
consensus of opinion on the relevant subjects since each technical committe. 1ias representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international L 2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made .0 ensu.e that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for. th. wey in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Nation~i Co. mittees undertake to apply |IEC Publications
transparently to the maximum extent possible in their' naticnal and regional publications. Any divergence
between any IEC Publication and the corresponding nation.'. <. regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of ~on.ormi.r. Independent certification bodies provide conformity
assessment services and, in some areas, access . |I[EC marks of conformity. IEC is not responsible for any
services carried out by independent certificatio.» Ladies.

All users should ensure that they have the lutert edition of this publication.

No liability shall attach to IEC or its di >ctors, employees, servants or agents including individual experts and
members of its technical committees and .EC National Committees for any personal injury, property damage or
other damage of any nature wha.w~ever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the puulication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the 1 armative references cited in this publication. Use of the referenced publications is
indispensable for the/cor. 2ct application of this publication.

Attention is drawn to e possibility that some of the elements of this IEC Publication may be the subject of
patent rights. |1=C shall 1. >t be held responsible for identifying any or all such patent rights.

International Ctandard IEC 62236-1 has been prepared by IEC technical committee 9:
Electrical equ'nment and systems for railways.

Thic thie edition cancels and replaces the second edition published in 2008. It constitutes a
t.chnizal evision and has been developed on the basis of EN 50121-1:2015.

This edition includes the following significant technical changes with respect to the previous
edition:

a) Clarification in scope.

b) Introduction of subclause Abbreviated terms.

c) Management of EMC now based on IEC 61000 series as former reference is not adequate.
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The text of this International Standard is based on the following documents:

FDIS Report on voting

9/2335/FDIS 9/2365/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.

A list of all parts in the IEC 62236, published under the general title Railway applicaticns —
Electromagnetic compatibility, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchaige un ! the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the du.a re.ated to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.
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INTRODUCTION

The railway system EMC series of product-specific International Standards consists of five
parts described at the end of this introduction.

The series of standards provides both a framework for managing the EMC for railway systems
and also specifies the limits for the electromagnetic (EM) emission of the railway system as a
whole to the outside world and for the EM emission and immunity for equipment operating
within the railway system. The latter is intended to be compatible with the emission limits set
for the railway system as a whole and also provides for establishing confidence in equipment
being fit for purpose in the railway environment. There are different stationary emission limits
set for trams/trolleybuses and for metro/mainline railway systems. The frequency covere.' by
the standards is in the range from DC to 400 GHz. No measurements need to be perforn ed ot
frequencies where no requirement is specified. The limits for EMC phenomena are set s0 .hat
the railway system as a whole achieves electromagnetic compatibility with the cuts.de v.orld,
and between the various parts of the railway system. Throughout the series of standaias, the
immunity levels are chosen to ensure a reasonable level of EMC with other eppara.us within
the local railway environment and with emissions which enter the railwav sjystem from the
outside world. Limits are also placed on EM emission by railway systems .2 2 the outside
world.

The compatibility between railway system emissions and their exte:nal 2nvironment is based
upon emission limits from the railway systems being set by consiuering the results from
measurements. Given that the general compatibility betw»en railway systems and their
environment was satisfactory at the time these measurer.z2ni.. were made and subsequent
experience of applying the limits has confirmed their rcce ptability, compliance with this
document has been judged to give satisfactory cumpctibiity. The immunity and emission
levels do not of themselves guarantee that the railway cvsiem will have satisfactory EMC with
its neighbours. In exceptional circumstances, for iastance near a “special location” which has
unusually high levels of EM interference, the railwa, system may require additional measures
to be taken to ensure proper compatibility. Particular care should be taken when in proximity
to equipment such as radio transmission eau.nment, military or medical installations. Attention
is particularly drawn to any magnetic ‘me gty equipment in hospitals that may be near to
urban transport. In all these cases, csinpauuility should be achieved with consultation and co-
operation between the interested par.i:s.

The immunity and emission i¢ve s do not of themselves guarantee that integration of the
apparatus within the railwuy system will necessarily be satisfactory. The document cannot
cover all the possible canfig:ireidons of apparatus, but the test levels are sufficient to achieve
satisfactory EMC in the majority of cases. In exceptional circumstances, for instance near a
“special location” wtich has unusually high levels of EM interference, the system may require
additional measures 2 ke taken to ensure proper operation. The resolution of this is a matter
for discussion-hetwee the equipment supplier and the project manager, infrastructure
manager 2r e 'uivelent.

The railvay apparatus is assembled into large systems and installations, such as trains and
siane'ling control centres. Details are given in annex A. It is not, therefore, possible to
estahlish ‘mmunity tests and limits for these large assemblies. The immunity levels for the
apnarctus will normally ensure reliable operation, but it is necessary to prepare an EMC plan
‘0 ueal with complex situations or to deal with specific circumstances. For example, the
passage of the railway line close to a high power radio transmitter which produces abnormally
nigh field strengths. Special conditions may be applied for railway equipment which works
near such a transmitter and these will be accepted as national conditions for the specification.

The series of standards IEC 62236, Railway applications — Electromagnetic compatibility,
contains the following parts:

— Part 1: General. This part gives a description of the electromagnetic behaviour of a railway
system; it specifies the performance criteria for the whole series. A management process
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to achieve EMC at the interface between the railway infrastructure and trains is
referenced.

Part 2: Emission of the whole railway system to the outside world. This part sets the
emission limits from the railway system to the outside world at radio frequencies. It defines
the applied test methods and gives information on typical field strength values at traction
and radio frequency (cartography).

Part 3-1: Rolling stock — Train and complete vehicle. This part specifies the emission and
immunity requirements for all types of rolling stock. It covers traction rolling stock and
trainsets, as well as independent hauled rolling stock. The scope of this part of the series
ends at the interface of the rolling stock with its respective energy inputs and outputs.

Part 3-2: Rolling stock — Apparatus. This part applies to emission and immunity aspe~ts of
EMC for electrical and electronic apparatus intended for use on railway rolling stock. .* is
also used as a means of dealing with the impracticality of immunity testing a complewe
vehicle.

Part 4: Emission and immunity of the signalling and telecommunications apjraic=. This
part specifies limits for electromagnetic emission and immunity for. signea'ling and
telecommunications apparatus installed within a railway system. The EM plan states if
this part is also applicable for railway operational equipment mounteuf ackside or at
platforms.

Part 5: Emission and immunity of fixed power supply installaticns a2d «pparatus. This part
applies to emission and immunity aspects of EMC for electrica. anc electronic apparatus
and components intended for use in railway fixed instal'ations associated with power

supply.
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RAILWAY APPLICATIONS —
ELECTROMAGNETIC COMPATIBILITY —

Part 1: General

1 Scope

This Part 1 of IEC 62236 outlines the structure and the content of the whole series.
It specifies the performance criteria applicable to the whole standards series.
Clause 5 provides information about the management of EMC.

Annex A describes the characteristics of the railway system which affec. e ectromagnetic
compatibility (EMC) behaviour.

Phenomena excluded from the series are nuclear EM pulse, abn.rma operating conditions
(e.g. fault conditions) and the induction effects of direct lightning strikc:

Emission limits at the railway system boundary do not apziy tc intentional transmitters within
the railway system boundaries.

Safety considerations are not covered by this series of ctandards.

The biological effects of non-ionising radiation as well as apparatus for medical assistance,
such as pacemakers, are not considered in tois s=ries.

2 Normative references

The following documents are_rei>rred to in the text in such a way that some or all of their
content constitutes requirem=n.. of this document. For dated references, only the edition
cited applies. For undated e’erz=nces, the latest edition of the referenced document (including
any amendments) applics.

IEC 60050-161, Intcrna.ional Electrotechnical Vocabulary. Chapter 161: Electromagnetic
compatibility

IEC 61000 Il parts), Electromagnetic compatibility (EMC)

3 Teirn s, definitions and abbreviated terms

-or .ne purposes of this document, the terms and definitions given in IEC 60050-161 and the
foiiowing apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

o |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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