SVENSK STANDARD  SS-EN 50238-1

SVENSK Faststalld Utgava Sida Ansvarig kommitté
ELSTANDARD 2019-12-11 2 1 (1+39) SEK TK 9

© Copyright SEK Svensk Elstandard. Reproduction in any form without permission is prohibited.

Jarnvagsanlaggningar —
Kompatibilitet mellan rélsfordon och fordonsdetekterande system —
Del 1: Allmant

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

Som svensk standard géller europastandarden EN 50238-1:2019. Den svenska standarden innehaller den
officiella engelska sprakversionen av EN 50238-1:2019.

Nationellt férord

Tidigare faststalld svensk standard SS-EN 50238-1, utgava 1, 2003 och SS-EN 50238-1 AC1,
utgava 1, 2014, galler ej fr o m 2022-09-09.

ICS 29.180.00; 45.060.10

Denna standard &r faststélld av SEK Svensk Elstandard,

som ocksa kan lamna upplysningar om sakinnehallet i standarden.
Postadress: Box 1284, 164 29 KISTA

Telefon: 08 - 444 14 00.

E-post: sek@elstandard.se. Internet: www.elstandard.se




Standarder underldttar utvecklingen och héjer elscikerheten

Det finns manga fordelar med att ha gemensamma tekniska regler
for bl a matning, sakerhet och provning och for utférande, skétsel och
dokumentation av elprodukter och elanldggningar.

Genom att utforma sddana standarder blir sdkerhetsfordringar tydliga
och utvecklingskostnaderna rimliga samtidigt som marknadens acceptans
for produkten eller tjansten okar.

Maénga standarder inom elomradet beskriver tekniska [6sningar och
metoder som astadkommer den elsakerhet som féreskrivs av svenska
myndigheter och av EU.

SEK dir Sveriges rost i standardiseringsarbetet inom elomrddet

SEK Svensk Elstandard svarar for standardiseringen inom elomradet i
Sverige och samordnar svensk medverkan i internationell och europeisk
standardisering. SEK dr en ideell organisation med frivilligt deltagande fran
svenska myndigheter, foretag och organisationer som vill medverka till och
paverka utformningen av tekniska regler inom elektrotekniken.

SEK samordnar svenska intressenters medverkan i SEKs tekniska
kommittéer och stodjer svenska experters medverkan i internationella
och europeiska projekt.

Stora delar av arbetet sker internationellt

Utformningen av standarder sker i allt vasentligt i internationellt och
europeiskt samarbete. SEK &dr svensk nationalkommitté av International
Electrotechnical Commission (IEC) och Comité Européen de Normalisation
Electrotechnique (CENELEC).

Standardiseringsarbetet inom SEK &r organiserat i referensgrupper
bestdende av ett antal tekniska kommittéer som speglar hur arbetet inom
IEC och CENELEC &r organiserat.

Arbetet i de tekniska kommittéerna dr 6ppet for alla svenska
organisationer, foretag, institutioner, myndigheter och statliga verk. Den
arliga avgiften for deltagandet och intékter fran forsaljning finansierar SEKs
standardiseringsverksamhet och medlemsavgift till IEC och CENELEC.

Var med och pdverkal

Den som deltar i SEKs tekniska kommittéarbete har méjlighet att
paverka framtida standarder och far tidig tillgang till information och
dokumentation om utvecklingen inom sitt teknikomrade. Arbetet och
kontakterna med kollegor, kunder och konkurrenter kan gynnsamt
paverka enskilda foretags affarsutveckling och bidrar till deltagarnas egen
kompetensutveckling.

Du som vill dra nytta av dessa mojligheter ar valkommen att kontakta
SEKs kansli for mer information.

SEK Svensk Elstandard
Box 1284
164 29 Kista
Tel 08-444 14 00
www.elstandard.se



EUROPEAN STANDARD EN 50238-1
NORME EUROPEENNE
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 - Kompatibilitéat zwischen Fahrzeugen
roulant et systemes 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
Europaisches 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

SEK Svensk Elstandard SS-EN 50238-1, utg 2:2019



EN 50238-1:2019 (E)

Contents

T8 oT o= T T {0 (=110 o S 4
oo 8 ox o o PSPPSR PRT 5
Yo 0 1SS 7
I N o] 4 Fo (A I =] (=T (=T o Tod = OO PP PPR PR 7
3 Terms, definitions and abbreVIatioNS ............cooiiiiiiiii e 7
3.1 Terms and defiNitiONS .......c.oviiiieiieeiei e ne e s e nn e e 7
I Y o o] =2 = Lo I TP PSPPSR 8
N Oo a1 o F= 1] o] Y o] o o] =21 PP OTPPP 8
T O AT oY1 PP OTPPR 8
4.2 Detailed cOmMPAtibIlity PrOCESS .......oiiiiiiiie ittt et e e e s st e e s aabe e e e nees 9
R I Ofo 0] o F= 11] o] 1 YA o= = PR PPPPPTPPI 10
4.4 QUAIILY MANAGEIMEINT. .. ..eiiiitiiee ettt ettt e e e sttt e e e s atbe e e e s sttt e e e s abbeeeeaabbeeeeabaeeeeaabbeeeeanbeeeeesbneeenns 11
4.5 Route identification for introduction of RST (new or changed)...........cccceiiiiiii e 11
4.6 Introduction of infrastructure elements (New or changed) ..........ccveiiiiiiiiiiiiii e 11
o A O o = ot =] 4= 11T ] PP PPPPPPPPPPR 11
4.8 CoMPALIDIlILY BNAIYSES ...eeiiiiiiee ittt e e b e et b e e ba e e e abaeeeean 11
5  Characterization of train detection SYSIEMS.........iiiiiiiii e 14
5.1 ODJECHVE Of PrOCEUUIE ... ...ttt et e et e e e e bt e e e s s be e e e e rabe e e e e sbeeeeannees 14
5.2 Track circuit systems - Standards, regulations and technical specifications...........ccccccccoevviiieeernnnnns 14
5.3 Axle counter systems - Standards, regulations and technical specifications ...............cccocccvvvevreernnnnne 14
5.4 Wheel detectors (treadle appliCatioNS) .........cooiiiiiiiiiiie e 14
TR T o Lo o1 15
6  Characterization Of rOllING STOCK..........uiiiiiiiie e e 16
G I @ o= o2 11 SRR 16
A © 1= g 1T = U o {0 Tt o LU = SRR 16
7  Characterization of traction power SUPPlY SYSIEMS .......cc.eviiiiieee i e s e e 16
7285 T @ o= o2 11 R 16
A2 0 o8 i = Tox 1 o] T o Y01V 1V/=T g ST U o] o] 1= SRR 17
7.3 AC traction POWET SUPPIIES ..vueiieeei ittt s s e e e e e e s s e e e e e s e st e e e eeeeseannsteneeeaeeeaannnnnees 17
A S =TS A o {0 Y=o [ = SRR 17
I =TS B (=T o o] ¢ PP P TP PP POPPPPPRPPP 18
S A 1= =T - SO RR PR 18
S IZ i oo [0 Tox 1 o] o SO T PSRRI 18
R B =TS o (o = L= LA o ] [ SO PP SRR 18
S O] o1 1o [N ] = 1110 ] SO ST PR 18
8.5 REfErENCE UOCUMEBNTS. ....itiiii ittt ettt e e sttt e e e ettt e e e e bt e e e e enbbe e e e anbeeeeeanbeeeeenees 18
8.6 Application Of the tESt PIAN.......oueiie et e e 18
SS-EN 50238-1, utg 2:2019 SEK Svensk Elstandard

2



EN 50238-1:2019 (E)

8.7 TESLIESUILS ...ttt e e ekt e e ek b et e e ek bt e e e b b e e e e e bb e e e e anbr e e e e e b e e e e neee 18
RS I O] 1 4 41T o TP TP T PP PPPTPURPPR 18
8.9 AICNIVE OF TESE TESUILS ...ttt e e s et e e e b e e e e 18
Annex A (informative) Guidelines for the determination of susceptibility of train detection systems........ 19
A.1 Examples of SyStem CONFIQUIALIONS .........uueiiiiii ittt e e e e e e s bbe e e e e e e e enes 19
A2 “NOrmMal” CONFIGUIALION ...ooiiiiiiiieii ettt e e e e e sttt e e e e e e e saab b e e e e e e e e s s nbbbbeeeaaaeeann 19
A.3 Interference mechanism with broken signal rail ... 19
A.4 Interference mechanism with broken return rail ..o 20
A5 DOUDIE rail TrACK CITCUILS.......vviieeitieee ettt e ettt e e et e e e s abb e e e s abr e e e e s abr e e e e sbneeeeans 21
A.6 Voltage between axles of rolling STOCK .........cooi i 22
A.7 Effect of resistance between coupled VENICIES............coooi e 23
A.8 RAIAIE INTEITEIENCE ....eiiiiiiiee ettt e ekt e e s bt e e st et e e sbr e e e sbr e e e e snneeeeaas 25
A.9 Example of sensitive zone of Wheel deteCLON .............ooii i 25
F N 0] Ter (o] o) 7= =] UT TP PRRPP 25
A. L1 MUIIPIE INTEITEIENCE SOUICES ... . .eiiiiiieei ettt ettt e e e e e e et e e e e e e e e aanb b bt e e e e e e s e annbeeeaaaeeas 26
Annex B (informative) General characterization of rolling StOCK ... 27
B.1 ODJECHVE Of PrOCEAUIE......eeeiiiiiiieiee ettt oo e ettt e e e e e s e bbb e e e e e e e e e s abbbe e e e e e e e e annbeneeas 27
B.2 Description of rolling stock and factors affecting its characteristiCs ............cccoveeeeiiiiiiiiiiieeee e, 27
B.3 Configuration (AESIGN STATUS) .......iueeeiieiiiee ittt ettt e e e e e e e e bbb e e e e e e e e e s nbbbe e e e e e e e e annreneeas 27
A =] i o] F= T o [T PTPTRPPT 27
Annex C (informative) Factors affecting rolling stock characteristics and compatibility..............ccccveeeeeen. 30
Annex D (informative) DC traction POWET SUPPIIES ....uuuuuruiuiiiriiiiiuiuieisiuisistnrsinrnrsrsrsrsrsrsrsrersre———. 33
[ 2 R 1= o1t = | P PP PP PP 33
D.2 Interference currents generated by the rolling StOCK ..........ccoooiiiiiiiii i, 33
D.3 Interference currents generated by the traction power supply System.........cccoeeeviiiiiiieieie e, 33
Annex E (informative) Compatibility parameters for I100ps (EXaMPIE) ........uvvviiririereiiieieiiieieiereierrrreerererenen. 36
E.1 Principles of operation - Electrical background ............cccoooiioiiiiiiiiiiie e 36
E.2 Vehicle Metal CONSIIUCTION ........ciiiiiiiiiiiiii ettt et et e e e e e snnneeas 36
(2] To] 10 o | =T o] o) V2T PTTT PRI 39
SEK Svensk Elstandard SS-EN 50238-1, utg 2:2019

3



EN 50238-1:2019 (E)

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.

SS-EN 50238-1, utg 2:2019 SEK Svensk Elstandard
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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.

< [
[OXO) QO OO0 .| Feeder
Y Y station
Electromagnetic field Rail current
transfer functions transfer functions
VWheel L
detector Track circuit Cthers

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.

SEK Svensk Elstandard SS-EN 50238-1, utg 2:2019
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Therefore the problems concerning TDS are considered separately for each type.

+ CLC/TS 50238-2 or national rules define compatibility limits for track circuits;
*+ CLC/TS 50238-3 or national rules define compatibility limits for axle counters and wheel detectors;

+ EN 50592 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;
»  Compatibility 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.

SS-EN 50238-1, utg 2:2019 SEK Svensk Elstandard
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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 train 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

SEK Svensk Elstandard SS-EN 50238-1, utg 2:2019
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