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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
COMPATIBILITY BETWEEN ROLLING STOCK
AND TRAIN DETECTION SYSTEMS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cc mpricing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote intern. tion.!
co-operation on all questions concerning standardization in the electrical and electronic fields. To this =na »nd
in addition to other activities, IEC publishes International Standards, Technical Specifications, Te chn.~al k. »orts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Public: '‘on(<}"}. Their
preparation is entrusted to technical committees; any IEC National Committee interested in the sub). <t dealt with
may participate in this preparatory work. International, governmental and non-governmental ¢ ‘ganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internationyl Organization for
Standardization (ISO) in accordance with conditions determined by agreement betweer the o' organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly ¢ = po: ible, an international
consensus of opinion on the relevant subjects since each technical committe= ha. r:presentation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and < e accepted by IEC National
Committees in that sense. While all reasonable efforts are made to" 2ns ure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the wc« l.oowvhich they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National. Comm. ‘eec undertake to apply IEC Publications
transparently to the maximum extent possible in their nationai ~nd . 2gional publications. Any divergence between
any IEC Publication and the corresponding national or regional . uiblication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity Ind pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC 1..=.ks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the lates* ed.‘ion f this publication.

No liability shall attach to IEC or its directors; eiapluyees, servants or agents including individual experts and
members of its technical committees and..ev ‘Nawvonal Committees for any personal injury, property damage or
other damage of any nature whatsueve. ~whi ther direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicati>n, «ce of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Norm~tive = ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘ipr.cation of this publication.

IEC draws attention to th2 poccioility that the implementation of this document may involve the use of (a)
patent(s). IEC takes ne.nos tion concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the late of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to in.nler ent this document. However, implementers are cautioned that this may not represent
the latest information, v.hich may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be h:la ~esponsiole for identifying any or all such patent rights.

IEC 62427 1.3s Leen prepared by IEC technical committee 9: Electrical equipment and systems
for railways. It'is an International Standard.

This docu nent is based on EN 50238-1:2019.

Ihis second edition cancels and replaces the first edition published in 2007. This edition
constitutes a technical revision.

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

a) generic compatibility process, which is broken into a two-stage process depending on

whether there are established compatibility limits or not;

b) rules for characterization of train detection systems;
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c) rules for characterization of rolling stock;
d) rules for characterization of the power system;

e) informative references are provided in notes to established CENELEC standards for
compatibility;

f) terminology is updated.

The text of this International Standard is based on the following documents:

Draft Report on voting

9/3115/FDIS 9/3142A/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is Englich.

This document was drafted in accordance with ISO/IEC Directives, Part . ana developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Cup.ienient, available
at www.iec.ch/members_experts/refdocs. The main document tya:s ‘eveloped by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this documen. 'viiiremain unchanged until the
stability date indicated on the IEC website under webstdre.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour insiJ'e" iogo on the cover page of this document indicates
that it contains colours which .'re considered to be useful for the correct understanding
of its contents. Users shela ¢ erefore print this document using a colour printer.
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INTRODUCTION

This document defines a process to demonstrate compatibility between rolling stock operating
on an area of use or network and train detection systems installed in this area of use or network.

Currently, general rules for the maximum levels of interference allowed, and maximum
susceptibility levels (or minimum required immunity levels) are not established in every country.
This is due to the great diversity of rolling stock, power supply and return current systems, and
train detection systems installed in each country. This diversity leads to consideration of
compatibility of rolling stock and train detection systems on a "route by route" or "network by
network" basis, to avoid unnecessarily restrictive specifications.

The compatibility process described in this document is generic. The process refers to all "vpe=z
of train detection systems (TDS), which may be influenced by electromagnetic emissions: of
rolling stock or traction power supply systems, (e.g. axle counters, track ci-cuiz, wheel
detectors, loops).

Compatibility is determined by both physical and electromagnetic consideratars. With regard
to the electromagnetic compatibility, the need is not for general values for maxinum levels of
interference permitted, and maximum susceptibility levels (or minimum recuir:zd irnmunity levels)
but for convenient methods by which to specify the level of interfe-¢:nc. allowed for operation
on routes or a network.

Main interference sources are considered to be:

— rail currents and voltage sources;
— electromagnetic fields;
— differential voltage between adjacent axles of {»e tiain;

as shown in Figure 1.

QO lﬁj_(ﬁﬁ Feeder
W‘q fwl station

Electrc inag. =ti«. field Rail current transfer
trans. >r functions functions

/// ij \ll
Wheel Track
‘ detector circuit

Others

IEC
Figure 1 — Sources of electromagnetic interference

In \ractice, the susceptibility of the system is determined by:

— the sensitivity of individual components of the system and the type of interference it is
susceptible to;

— the application of the components, i.e. the configuration of the system.
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Therefore the problems concerning TDS are considered separately for each type.

o National rules or standards, including agreements among stakeholders, define compatibility
limits for track circuits;

e National rules or standards, including agreements among stakeholders, define compatibility
limits for axle counters and wheel detectors;

e National rules or standards, including agreements among stakeholders, define the testing
method of rolling stock for electromagnetic compatibility with axle counters;

e Compatibility with other types of wheel detectors (mechanical or magnetic) is described in
5.4,

e Compatibility with loops can be established following the guidance in 5.5;

e Compatibility with any other type of TDS not explicitly covered by this document can alsu
be established following the generic process in this document.

NOTE 1 In Europe, CLC/TS 50238-2, CLC/TS 50238-3 and EN 50592 provide compatibility limits for ‘rack circuits,
compatibility limits for axle counters and wheel detectors, and the testing method of rolling stock for elec.romagnetic
compatibility with axle counters, respectively.

For determining the susceptibility of signalling systems, laboratory/simulatian te. ting methods
and in situ tests on the "real railway" are proposed. Modelling enables wcst-case conditions to
be simulated. In addition, particular test sites are selected becausc. fro.1 experience, they are
expected to provide the test evidence required.

Then, taking account of the experience of the railways, it is | ossible to establish a general
method for determining the susceptibility of train detection \systoms, described in this document.

NOTE 2 In Europe, general requirements on how to establish 1n>muiity have been defined in EN 50617-1 and
EN 50617-2.

Before assessing the electromagnetic emissions of rolling stock, sufficient knowledge of the
electric circuit diagram of the power equipment is important, including switching frequencies of
on-board power converters, type of regulcunr used for power converters, resonant frequency
of each filter, operating limits under high o> low supply voltages, degraded modes of operation.
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RAILWAY APPLICATIONS -
COMPATIBILITY BETWEEN ROLLING STOCK
AND TRAIN DETECTION SYSTEMS

1 Scope

This document describes a process to demonstrate compatibility between rolling stock (RST)
and train detection systems (TDS). It describes the characterization of train detection systems,
rolling stock and traction power supply systems.

It is worth noting that the demonstration of technical compatibility between the rolling stock and
infrastructure with respect to physical dimensions is not detailed in this document.

This document is not generally applicable to those combinations of rolling stock, traction power
supply and train detection system which were accepted as compatible prior to the publication
of this document. However, as far as is reasonably practicable, this document can be applied
to modifications of rolling stock, traction power supply or train detection systems which can
affect compatibility. The detailed process can be used where no rules and processes for
compatibility are established.

2 Normative references

There are no normative references in this document.

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

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

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

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

3.11
competent body
body responsible for the independent evaluation of the compatibility case

Note 1 to entry: This can be an accredited conformity body or an independent safety assessor. This role is not
limited to external parties, unless mandated under the applicable legislation.

3.1.2

compatibility case

set of documents which records the evidence demonstrating the degree of compatibility
between rolling stock, traction power supplies and train detection systems for a specific route
or specific railway network

[SOURCE: IEC 60050-821:2017, 821-03-47]
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