EESTI STANDARD | EVS-EN 50546:2020

RAUDTEEALASED RAKENDUSED. RAUDTEEVEEREM.
ROOBASSOIDUKITE KOLMEFAASILISE VALISE
ELEKTRITOITE SUSTEEM JA SELLE PISTIKUD

Railway applications - Rolling Stock - Three-phase shore
(external) supply system for rail vehicles and its
connectors

EESTI STANDARDIKESKUS EW/&

ESTONIAN CENTRE FOR STANDARDISATION




EVS-EN 50546:2020

EESTI STANDARDI EESSONA

NATIONAL FOREWORD

See Eesti standard EVS-EN 50546:2020 sisaldab
Euroopa standardi EN 50546:2020 ingliskeelset
teksti.

teate

Standard on joustunud sellekohase

avaldamisega EVS Teatajas

Euroopa standardimisorganisatsioonid on teinud
Euroopa standardi rahvuslikele liikmetele
kattesaadavaks 09.10.2020.

Eesti

Standard on kattesaadav

Standardikeskusest.

This Estonian standard EVS-EN 50546:2020
consists of the English text of the European
standard EN 50546:2020.

This standard has been endorsed with a
notification published in the official bulletin of the
Estonian Centre for Standardisation.

Date of Availability of the European standard is
09.10.2020.

The standard is available from the Estonian Centre
for Standardisation.

Tagasisidet standardi sisu kohta on véimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside
vormi vOi saates e-kirja meiliaadressile standardiosakond@evs.ee.

I1CS 29.120.30, 45.060.01

Standardite reprodutseerimise ja levitamise 8igus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse stisteemi v3i edastamine tkskdik millises
vormis vdi millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud.

Kui Teil on kiisimusi standardite autorikaitse kohta, vGtke palun Gihendust Eesti Standardikeskusega:

Koduleht www.evs.ee; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including
photocopying, without a written permission from the Estonian Centre for Standardisation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation:
Homepage www.evs.ee; phone +372 605 5050; e-mail info@evs.ee



www.evs.ee
/C:UsersmartinDesktopinfo@evs.ee
http://www.evs.ee/

EUROPEAN STANDARD EN 50546
NORME EUROPEENNE
EUROPAISCHE NORM October 2020

ICS 29.120.30; 45.060.01 Supersedes CLC/TS 50546:2013 and all of its
amendments and corrigenda (if any)

English Version

Railway applications - Rolling Stock - Three-phase shore
(external) supply system for rail vehicles and its connectors

Applications ferroviaires - Matériel roulant - Systéme Bahnanwendungen - Fahrzeuge - Dreiphasiges
externe d'alimentation triphasée des vehicules ferroviaires Fremdeinspeisungssystem fiir Schienenfahrzeuge und
par connecteurs zugehdrige Steckverbinder

This European Standard was approved by CENELEC on 2020-08-17. 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

© 2020 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 50546:2020 E



EVS-EN 50546:2020

Contents

LT e oY== 4 BB o] =V o T S 5
L T 11T T o 7
1 8T e o - S 8
2 NOIrmMative referenCes ...t 8
3 Terms and definitioNS ..o 9
4 (€= 4 Lo I =Y o [T =Y 4 = S 12
4.1 LWL Lo oY T 1 Ie [==T o3 ] o £ o o PP 12
4.2 833 (=] 0 T =T [T =T 010 T=] 1 S 12
. 0 T € 7= o =Y - 12
4.2.2 Supply voltages for the shore supply SyStem ... e e 13
4.2.3  PowWer lIMitation ... 13
4.24 Emergency CUt-Off SWICh ........c... s 14
ST = 1y 30 = 10153 1 o SN 14
4.2.6 Prevention of-Energization of fixed connector by the vehicle........cccccoeecccrririiccccere e 14
4.2.7 Shore side (INfrastructure) SYStem ..........cocc e s sr e s sme e e e e e s s snnnns 14
S8 - T © V7= Uo Y- T I o o3 =T o2 4o o 1 SN 15
4.2.9 Traction and brake interloCK..........cccccciiiiiiiirii e ———— 15
R 1 T 07 ] 1= 15
4.3 Installation — Mounting of fixed CONNECLOr..........ccccccoiiiiiirirr e 15
5 (0 F= L=y T 1T 15
5.1 (7= 1= - | 15
5.2 Intended use Of rolling StOCK..........cooii i 15
5.3 Location of connector on-board rolling StOCK.........cccoiiiiiiiiciiinrrr e 15
6 (027 4T T=T o3 oY g =T L0104 =1 01 £ PSR 15
6.1 (7= 1= - | 15
<700 I T VoY § = Ve T - 1 4 T T 15
(00 T 04 4 =Y o) =11 Vo L= S 16
(<00 1 N 00T o g 1= o2 Lo T gl F= oL U £ S 16
L I S 00 4T 1= e o o 114 0 1= £ F= T T N 16
6.1.5 Gender of the CONNECLOIS ..ot s n e s e mnn e nan 17
6.1.6 AccCepted CaDIES.......ccoiiiiiiiiiiiiee e —————— 17
(<700 T A 0 41 Tt e == [ o S 17
6.1.8 Contact resistance of wired contact pair by contact type........cccccriiicciccnini s 18
6.1.9 Wired contact voltage drop linked to the cable section ........ccccccciiiiiiii 19
6.1.10 Creepage and clearance diStaNCEeS..........cccccrrriiiiiciismrrre s sserr s ssse e e e s s ssmn s s e e e s e s s nnmnnnnees 19
6.1.11 Single Person OPEratioN...........cccccciiiiiiiiiiisserrerrrss s sssssrre e e e s sssssssms e e e s eesssssssnneenesaassssnmnensenssanssssnnennnnes 19
6.2 Marking and identification ........ccccoicccciiii e s 19
6.2.1  IdentifiCatioN.........coiiii e nan 19
L7207 | - T4 (o ' 20
6.3 85T 20T o o 38 o (o Y o PSP 20
6.4 Protection against electric ShOCK ... s 20
6.5 Provisions for @arthing ... s s sse e s e e s amn e e e e s s 20
6.6 Terminations and connection Methods ... ———— 21
(<0< 0 S 09 11 0T T=Te [ oo 01 4 U= o3 o o £ 21
6.6.2 Soldered CONNECLIONS ........cccoiiiiiiiriicrr it a s ne e s e s e sa s anr e ea s ne e na s nnnennn 21
L T I Yo 1 3V 21
6.7 LR LT 13 7= T LT3R o= T = 1 o PP 21



EVS-EN 50546:2020

6.8 L =Y o o PN 21
L I 1 =Y o2 T T | 21
L 0 = 1Y o2 (T | 22
6.9 Degree of protection IP ... ————_—— 22
6.10  Dielectric Strength ... ————————————— 22
6.11 Mechanical and electrical durability ............cccouriiiminni i ——————— 22
6.12  Harness or assembly strain relief.........ccoooiiiniinni e ———— 22
6.13  Mechanical strength ... ——————— 23
6.13.1 Insert retention in the shell ... 23
6.13.2 Retention of the contacts within insert............ooo 23
L T T 10 - 1 o 1 23
6.13.4 Bending moment withstand ..........cccccciiiiiiiini e ————————— 23
6.14  Vibration and SROCK ... 23
6.15 Insulation and insulation co-ordination............ i —— 23
6.16  TemPerature ClaSSES..... s ms e e s ee s e amme e e e e ea s mmnn e e e e e aan 23
00 A =1 0T o L= =TT =Y 23
6.18  Protection against COIMOSION ........ciiciiiiiiiiirinr e 23
6.19  Fire behaviour of materials and components ... 23
6.20 Resistance to chemically active substances and to contaminating fluids ..........c.cccouciiiiniiinnnnnn, 24
6.21 (RT3 2= T L= oI o 4o Y o 1 24
6.22 Resistance to UV radiation........ .o e 24
L7 T 070 o' =Y o2 Lo T gl 14 -1 =] o - | 24
L0 o o3 (=Y o Y= oo Y=Y 24
7 =53 25
71 L Yo 11T T ) o PN 25
700 T R € 7Y o - - | 25
7.1.2 Preconditioning and preparation ... e 25
70 T T == oo T T 11 ' o = 25
7.2 Test schedule (EN 60512-1-100 — General — Applicable Publications) ..........cccccociniiiiniiiinnnninnes 26
7.21 Test conditions fOr GroUP Ao s e ms e s e e s s e smme e e s e e e s smmnn e e e e e ean 26
7.2.2 Test conditions fOr GroUp B........e i e 27
7.2.3 Test conditions fOr GroUP €. s s mme e s s ee s smmmn e e e e e s 28
7.2.4 Test conditions fOr GroUP D........iiiiiiiiiiir e ms s mmmn e e s 28
7.2.5 Test conditions fOr GroUp E ...t s e 29
7.2.6 Test conditions for Group F — Test phase F1 ..... ... e 30
7.2.7 Test conditions fOr GroUP G ... ms e e s e e s s e s smmnn e e e e e e 31
7.3 Tests ON raW MAterialS........ooii i mn e e s s e mmme e e e ee s mmnn e e e e 32
7.4 Protection against electric ShOCK.........ccccucieiiinniiii i ———_— 32
7.5 BLIC=T 0] o= LT = = 32
7.6 Mechanical OPeration ... e mn e ea s 32
700 N € 7Y o = - | 32
A0 207 =23 A oo T T 11 ' o = 32
7.7 Measurement of contact resistance of wired contact pair............cccocciiiiiiniiciincccce s 32
7.8 Drop test fOr fre@ CONNECEON ... mn s ee e s 33
7.9 Measurement of clearances and CreepPage ........cccerrrimrriinierr s 33
7.10 Dielectric Strength ... ———————— 33
7.1 Resistance between earthing conductor of the free connector and the shell of the fixed

Lo T 3 = 2 o 33
00 7 0 4 o 1= T g R = 33
700 B I 0 o1 = Tt =1 - 411 e o 34
Annex A (normative) 63 A/125 A ConNector deSIgN ........ooiiiiciiiiiiii i 35
AA [ =Y o I oo 1 =Y o7 o 35
A.1.1  Arrangement of CONtaCtS ........ccccciiiiiiniii i —————————— 35
W W e Yo [ gV 4 L= o 0 =T 1= o o 36



EVS-EN 50546:2020

A.1.3 Dimensions of male coNtacts ..........ccccccimiiniiiini i —————————— 37
A.1.4 Dimensions of ProteCtive COVEr ... 40
A.2 == o o 3T 1= o 41
N0y T € 7= 4 =T o | 4
A.2.2 Arrangement of contacts and locking Pin.......ccccciirimiini e —————— 42
A.2.3 Dimensions of POWer CONtACTES.........ccciiiiiiiiiiii i 44
A.2.4 Dimensions of pilot and coding contacts ............ccccrimiinnii i ———————— 45
Annex B (normative) 600 A connector deSign .........cccurimrminnimmrinsr s ——————— 46
B.1 D=0 I oo 3T 1= o o, 46
[ 00 I T -1 1= - | 46
B.1.2 Arrangement of contacts ........cccociiimiiii i ————— 48
B.1.3 Locking MechaniSm ..o s 50
B.1.4 Dimensions of CONtaCS .........ccciiiiiiiini e —————————— 52
B.2 =T o o T 1= o . 53
[ 2070 T € T 1= - | 53
B.2.2 Dimensions for locking arrangement ..........cccciiiiirinimnnine e ———— 56
B.2.3 Dimensions of POWEr CONtACES.........cccoiiiiiiiiiicrir e e mnn e 58
B.2.4 Dimensions of pilot and coding contacts ............ccccvriiiinii e ———————— 58
Annex ZZ (informative) Relationship between this European Standard and the essential

requirements of EU Directive 2016/797/EU [2016 OJ L138] aimed to be covered........................ 60
BibliOGrapRY .cceiieie it 62



EVS-EN 50546:2020

European foreword

This document (EN 50546:2020) has been prepared by CLC/SC 9XB, “Electrical, electronic and

electromechanical material on board rolling stock, including associated software”.

The following dates are fixed:

» latest date by which this document has (dop) 2021-08-17
to be implemented at national level by
publication of an identical national
standard or by endorsement

+ latest date by which the national (dow) 2023-08-17
standards conflicting with this document
have to be withdrawn

This document supersedes CLC/TS 50546:2013.

EN 50546:2020 includes the following significant technical changes with respect to CLC/TS 50546:2013:
a) Revision of Clause 1, Scope;

b) Revision of Clause 2, Normative references;

c) Revision of Clause 3, Terms and definitions, with reorganization of definitions;

d) Revision of Clause 4, General requirements, to include reference to connectors and associated shore
side requirements;

e) Introduction of new Clause 5, Classification;
f)  Introduction of new Clause 6, Connector requirements;
g) Introduction of new Clause 7, Tests;
h) Introduction of the following mandatory Annexes:
1) Annex A, Connector design 63 A/ 125 A;
2) Annex B, Connector design 600 A;
i) Bibliography, revised and corrected.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CENELEC shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CENELEC by the European Commission and
the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Directive(s) see informative Annex ZZ, which is an integral part of this document.

This standardization project was derived from the EU-funded Research project MODTRAIN (MODPOWER). It
is part of a series of standards, referring to each other. The hierarchy of the standards is intended to be as set
out in Figure 1:
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ac/Ts 50534
Generic system architectures for onboard electric auxiliary
power systems
e e e
Q.C/TS 50535 EN 50533 EN 50546
Onboard auxiliary power converter Three-phase train line voltage Shore {external} supply systems for rail
systems characteristics vehicles
- Level 2:Systems, Interfaces
— 4 - Pump for insulation liwi;zfurm'nn
Batteries for rail vehicles HV bushing for traction transformers formers and ors
ac/Ts50537-4
ac/Ts50537-3 Gas and liquid actuated {Buchholz} relay
Water Pump for traction converters for liquid immersed transformers and
reactors with conservator for rail vehicles

Figure 1 — Overview on the technical framework CLC/TS 50534 defines the basis for other dependent
standards
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Introduction

The shore supply system is used within depots and sidings location for providing power to the auxiliary
electrical supply (which may include battery charging) when the primary power supply is not available, and the
train is static (0 km/h). This document defines connectors that are intermateable to provide interoperability for
rolling stock that is to run across borders and has been equipped with batteries which are be charged in
locations other than their normal depot or sidings location.

The connectors are dimensioned using standard rolling stock cables as set out in EN 50264-3-1:2008.

This document provides the requirements for compatibility of systems defined and good practice 3-phase
AC +N; 400V, 50 Hz shore (external) supply systems. It focuses on describing the defined interfaces
regarding electrical power supply in stations, depots/workshops and sidings location into the rail vehicle.

This document provides recommended characteristics of power supply and the interface drawings for the
shore supply connectors. The interface drawings are supplied to provide intermateability and interoperability of
connectors. The fixed connector is provided with a protective cover to prevent any ingress when the connector
is not in use.

Two connectors have been specified in this document. The first is suitable for either 63 A or 125 A shore
supplies. The second is suitable for 600 A shore supplies. The 600 A connector is the existing UK standard
three-phase shore supply connector which has a long service history.
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1 Scope
This document specifies requirements for the shore supply system for auxiliaries and pre-conditioning and the

related intermateable connector pairs. This standard specifies the characteristics of the connectors in order to
achieve interoperability at the rolling-stock/shore power supply interface.

This document does not apply to shore supplies to move the rolling stock.

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 45545-2:2013+A1:2015, Railway applications — Fire protection on railway vehicles — Part 2: Requirements
for fire behaviour of materials and components

EN 50122-1:2011, Railway applications - Fixed installations - Electrical safety, earthing and the return circuit
Part 1: Protective provisions against electric shock

EN 50124-1:2017, Railway applications — Insulation coordination — Part 1: Basic requirements — Clearances
and creepage distances for all electrical and electronic equipment

EN 50125-1:2014, Railway applications — Environmental conditions for equipment Part 1:Rolling stock and on-
board equipment

EN 50153:2014, Railway applications — Rolling stock — Protective provisions relating to electrical hazards

EN 50160, Voltage characteristics of electricity supplied by public electricity networks

EN 50264-3-1:2008, Railway applications — Railway rolling stock power and control cables having special fire
performance — Part 3-1: Cables with crosslinked elastomeric insulation with reduced dimensions — Single core
cables

EN 50467:2011, Railway applications — Rolling stock — Electrical connectors, requirements and test methods
EN 50533:2011", Railway applications — Three-phase train line voltage characteristics

EN 60512-1-4:1997, Electromechanical components for electronic equipment - Basic testing procedures and
measuring methods - Part 1: General - Section 4: Test 1d: Contact protection effectiveness (scoop-proof)
(IEC 60512-1-4:1997)

EN 60529:19912), Degrees of protection provided by enclosures (IP Code) (IEC 60529)

EN 61373:2010, Railway applications - Rolling stock equipment - Shock and vibration tests (IEC 61373:2010)

EN ISO 4892-2:2013, Plastics - Methods of exposure to laboratory light sources - Part 2: Xenon-arc lamps
(1ISO 4892-2:2013)

ISO 1431-1:2012, Rubber, vulcanized or thermoplastic — Resistance to ozone cracking — Part 1: Static and
dynamic strain testing

D) Currently impacted by EN 50533:2011/A1:2016.
2) Currently impacted by EN 60529:1991/A1:2000, EN 60529:1991/A2:2013 and EN 60529:1991/AC:2016-12.





