BS EN 50238-1:2019

This is a preview of "BS EN 50238-1:2019". Click here to purchase the full version from the ANSI store.

Railway applications — Compatibility between
rolling stock and train detection systems

Part 1: General

bsi.


https://webstore.ansi.org/Standards/BSI/BSEN502382019?source=preview

BS EN 50238-1:2019 BRITISH STANDARD

This is a preview of "BS EN 50238-1:2019". Click here to purchase the full version from the ANSI store.

National foreword
This British Standard is the UK implementation of EN 50238-1:20109. It
supersedes BS EN 50238-1:2003, which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee GEL/9/1, Railway Electrotechnical Applications - Signalling
and communications.

Alist of organizations represented on this committee can be obtained on
request to its secretary.

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

© The British Standards Institution 2019
Published by BSI Standards Limited 2019

ISBN 978 0 580 94144 3
ICS 29.280; 45.060.10

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 October 2019.

Amendments/corrigenda issued since publication

Date Text affected



https://webstore.ansi.org/Standards/BSI/BSEN502382019?source=preview

BS EN 50238-1:2019
ClLIDNADEC AN CTANNADN CAlL EN220 4

This is a preview of "BS EN 50238-1:2019". Click here to purchase the full version from the ANSI store.

EUROPAISCHE NORM October 2019

ICS 29.180; 45.060.10 Supersedes EN 50238-1:2003 and all of its amendments
and corrigenda (if any)

English Version

Railway applications - Compatibility between rolling stock and
train detection systems - Part 1: General

Applications ferroviaires - Compatibilité entre matériel Bahnanwendungen - Kompatibilitat zwischen Fahrzeugen
roulant et systémes de détection de train - Partie 1 : und Gleisfreimeldesystemen - Teil 1: Allgemein
Généralités

This European Standard was approved by CENELEC on 2019-09-09. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation

under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the

Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europiisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2019 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 50238-1:2019 E


https://webstore.ansi.org/Standards/BSI/BSEN502382019?source=preview

BS EN 50238-1:2019
EN 50238-1:2019 (E)

This is a preview of "BS EN 50238-1:2019". Click here to purchase the full version from the ANSI store.

Contents

T8 o] oT=T=Ta TN (0] =1V o] o PR T 4
a1 o o [U L1 (o] o LT PP PU PR PUPRTRPPRRN 5
LS oo oY= RO PRRRRR 7
2 NOIMALIVE FEFEIENCES ....cciiiiiiiiieetee ettt ettt b et e st e st e abr e sn et e nnn e e e 7
3 Terms, definitions and abbreviations ..o 7
3.1 Terms and definitiONS .......c.oio i 7
3.2 ADDIEVIALIONS .. .. 8
N O o4 aT o= 1] o711 AT o] o o= LT PR 8
g B O Y Y1 PR 8
4.2 Detailed compatiDility PrOCESS ......coiiiiiiiiiie e e e e e 9
I Oo g g oY= 1] o111 AV o= T TR SUTUPRTRRR 10
N @ LU E= 11y Y 1 g F= 1 F=To [T o 1= o R PTUPRTRRR 11
4.5 Route identification for introduction of RST (new or changed).........cocceviiiiiiiii e 11
4.6 Introduction of infrastructure elements (new or changed) ..........cccoviiiiiiiiiiiie e 11
A O - - o3 (=Y 4= 1) R UTUPRTRRR 11
4.8 CompatibDility @NAIYSES .....coiueiiiiiiiiee e e et e e b e e s be e e e e aneeeeean 11
5  Characterization of train detection SyStEMS.........cooi i 14
5.1 ODJECtiVE Of PrOCEAUNE........eiiiiiiiiie et ettt e e e e bt e e e e nbee e e e snbee e e e nnbeeeeenees 14
5.2 Track circuit systems - Standards, regulations and technical specifications............cccccccoevciiereennnne 14
5.3 Axle counter systems - Standards, regulations and technical specifications ...........c...cccccccevieerenennne 14
5.4 Wheel detectors (treadle appliCations) ..........coouiiiiiiiiii e 14
ST e To] oL PP PP PP PPTPPPPPPPPRN 15
6  Characterization of rolliNg STOCK..........uiiiiiiiii e 16
(ST B © ] o] [=Tox 1)Y= S RSO PPRPPR 16
(SO =Yoo = 1 o] o Tod=Te (U] TSP PRPPR 16
7  Characterization of traction power supply SYSIEMS .......cccuuiiiiiiii e 16
2% B © ] o] [=Tox 1)Y= SO PPRPPR 16
7.2 DC traction POWET SUPPIES ....uuuiiiiiiei ittt e e e e ettt e e e e e et e et e e e s e st e e e e e eeesaasnbaeeeeaeessasssnrnneeaaeeeans 17
7.3 AC traction POWET SUPPIIES ....uvveireeeiiiiiiiieiie e e e s eett et et e e e e e st e e e e e e sesaataeeeaaeessasstataeeeeeeaassnteeeeaaeesannnnnes 17
A =] A o] o Yo=Y U Y 17
I =TS (=10 o] o A PSP PT P OPPTPPPPPP 18
o TR =1 Y = | SRR 18
S T2 [0 (oo (U3 To] o I OO PP TS POPPTPPPPPP 18
8.3 TSt OrQaNIZALtION ......eeiiiiiiiii et e e e e e e e e e e e e e 18
ST A O] o1 1o 18] =11 ] o PSSR 18
8.5 ReferenCe OCUMEBNTS. . ... uiiii ittt e e sttt e e e e bt e e e e bbe e e e e nreeeeaneeeeeaneee 18
8.6 Application Of the teSt PlaN..........eiii e 18


https://webstore.ansi.org/Standards/BSI/BSEN502382019?source=preview

BS EN 50238-1:2019
EN 50238-1:2019 (E)

This is a preview of "BS EN 50238-1:2019". Click here to purchase the full version from the ANSI store.

O TESTTESUIS —r O
RS I 0] 410 0 1=T0 1 £ TSRO PRT PR 18
8.9 ArChive Of tESE FESUIS ..o e e e 18
Annex A (informative) Guidelines for the determination of susceptibility of train detection systems........ 19
A.1 Examples of system configurations ............ooouiiiiiiiiiii s 19
A2 “Normal” CONFIGUIALION ......cooiiiiie ettt e b e s b e s annneeas 19
A.3 Interference mechanism with broken signal rail ... 19
A.4 Interference mechanism with broken return rail ... 20
A.5 Double rail traCk CIFCUILS.........c.ueiiiiieie e e e e s enneeas 21
A.6 Voltage between axles of rolling STOCK ........oooi e 22
A.7 Effect of resistance between coupled VENICIES............oooviiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeee e 23
A.8 Radiated INTEITErENCE .......coi et s s 25
A.9 Example of sensitive zone of Wheel detecCtor ......... ... 25
F N O] =T (o] o) IR =T= 1] VARSI 25
A TTMURIPIE INTEITEIENCE SOUICES ... .uuutiiiiiiitiiitit e e aaaaa e babsasbsbsbsbsssbnbsbssssssnsnsssnsssnsnnnnns 26
Annex B (informative) General characterization of rolling Stock ..o 27
B.1 ODjJeCtive Of PrOCEAUNE....... .ottt e e e e e et e e e e e e e e aete e e e e e e e e e nenneeas 27
B.2 Description of rolling stock and factors affecting its characteristics ... 27
B.3 Configuration (design STatUS).........eeiiiiiiiieee e 27
B4 TSt PlaN . ————— 27
Annex C (informative) Factors affecting rolling stock characteristics and compatibility...............ccccccceee. 30
Annex D (informative) DC traction pOWEr SUPPIIES ....cooiueeiiiiiieieeie et e e 33
[ B CT= o1 | O PSSP P P PP PTPPPP 33
D.2 Interference currents generated by the rolling StOCK ..........ccoooiiiiiiiiii e 33
D.3 Interference currents generated by the traction power supply system ..., 33
Annex E (informative) Compatibility parameters for loops (eXample) ..o 36
E.1 Principles of operation - Electrical background ................oooiiiiiiiiiiie e 36
E.2 Vehicle metal CONSIIUCHION ........oooiiiiiii et 36
(=] o]IToTe | r=T o] 1Y PSSP PP PP 39


https://webstore.ansi.org/Standards/BSI/BSEN502382019?source=preview

BS EN 50238-1:2019
EN 50238-1:2019 (E)

This is a preview of "BS EN 50238-1:2019". Click here to purchase the full version from the ANSI store.

European foreword

This document (EN 50238-1:2019) has been prepared by CLC/SC 9XA “Communication, signalling and
processing systems” of CLC/TC 9X “Electrical and electronic applications for railways”.

The following dates are fixed:

. latest date by which this document has to be (dop) 2020-09-09
implemented at national level by publication of an
identical national standard or by endorsement

. latest date by which the national standards conflicting (dow) 2022-09-09
with this document have to be withdrawn

This document supersedes EN 50238-1:2003 and all of its amendments and corrigenda (if any).
EN 50238-1:2019 includes the following significant technical changes with respect to EN 50238-1:2003:

Generic compatibility process to be followed irrespective of whether the trigger is a change to the
signalling system, rolling stock or the power system:

1) generic Compatibility Process, which is broken into two stage process depending on whether there
are established compatibility limits or not;

2) rules for characterization of train detection systems;

3) rules for characterization of Rolling Stock;

4) rules for characterization of the Power System;

5) references are provided to established CENELEC standards for compatibility;

6) terminology is updated.
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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
Europe. 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 types 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 circuits, wheel detectors, loops).

Compatibility is determined by both physical and electromagnetic considerations. With regard to the
Electro Magnetic Compatibility, the need is not for general values for maximum levels of interference
permitted, and maximum susceptibility levels (or minimum required immunity levels) but for convenient
methods by which to specify the level of interference 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 the train;

as shown in Figure 1.
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Figure 1 — Sources of electromagnetic interference

In practice, 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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- ITiererore ure prooreTris CoreeTrmyg oo are corsiaereu separacery or eaerr ype————————........__.________________
+ CLC/TS 50238-2 or national rules define compatibility limits for track circuits;

+ CLCITS 50238-3 or national rules define compatibility limits for axle counters and wheel detectors;

+ ENS50592 defines the testing method of rolling stock for electromagnetic compatibility with axle
counters;

+  Compatibility with other types of wheel detectors (mechanical or magnetic) is described in 5.4;
+  Compeatibility with loops can be established following the guidance in 5.5;

+  Compatibility with any other type of TDS not explicitely covered by this document can also be
established following the generic process in this document.

For determining the susceptibility of signalling systems, laboratory/simulation testing methods and in situ
tests on the “real railway” are proposed. Modelling enables worst-case conditions to be simulated. In
addition, particular test sites are selected because, from experience, they are expected to provide the test
evidence required.

Then, taking account of the experience of the railways, it is possible to establish a general method for
determining the susceptibility of train detection systems, described in this document. General
requirements how to establish immunity 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 necessary, including switching frequencies of on-board power
converters, type of regulation used for power converters, resonant frequency of each filter, operating
limits under high and low supply voltages, degraded modes of operation, etc. EN 50592 defines the
testing method of rolling stock for electromagnetic compatibility with axle counters.
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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 issue 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 may affect compatibility. The detailed
process can be used where no rules and processes for compatibility are established.

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.

EN 50617-1, Railway applications— Technical parameters of train detection systems for the
interoperability of the trans-European railway system — Part 1: Track circuits

EN 50617-2, Railway Applications— Technical parameters of ftrain detection systems for the
interoperability of the trans-European railway system —- Part 2: Axle counters

EN 50592, Railway applications — Testing of rolling stock for electromagnetic compatibility with axle
counters

3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

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

* ISO Online browsing platform: available at http://www.iso.org/obp

3141
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.

31.2

compatibility case

set of documents which records the evidence demonstrating the 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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