EESTI STANDARD EVS-EN 50526-2:2014

Railway applications - Fixed installations - D.C. surge
arresters and voltage limiting devices -- Part 2: Voltage
limiting devices

EESTI STANDARDIKESKUSEW&

ESTONIAN CENTRE FOR STANDARDISATION




EESTI STANDARDI EESSONA

NATIONAL FOREWORD

See Eesti standard EVS-EN 50526-2:2014 sisaldab
Euroopa standardi EN 50526-2:2014 inglisekeelset
teksti.

Standard on  jBustunud  sellekohase

avaldamisega EVS Teatajas.

teate

Euroopa standardimisorganisatsioonid on teinud
Euroopa standardi rahvuslikele liikmetele
kattesaadavaks 28.02.2014.

Standard on kattesaadav Eesti Standardikeskusest.

This Estonian standard EVS-EN 50526-2:2014
consists of the English text of the European standard
EN 50526-2:2014.

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
28.02.2014.

The standard is available from the Estonian Centre for
Standardisation.

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

ICS 29.120.50, 29.280

Standardite reprodutseerimise ja levitamise digus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse siisteemi vdi edastamine Uksk8ik millises vormis voi

millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud.

Kui Teil on kisimusi standardite autorikaitse kohta, votke palun Ghendust Eesti Standardikeskusega:
Aru 10, 10317 Tallinn, Eesti; www.evs.eeg; 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:
Aru 10, 10317 Tallinn, Estonia; www.evs.ee; phone 605 5050; e-mail info@evs.ee



http://www.evs.ee

EUROPEAN STANDARD EN 50526-2

NORME EUROPEENNE
EUROPAISCHE NORM February 2014

ICS 29.120.50; 29.280

English version

Railway applications -
Fixed installations -
D.C. surge arresters and voltage limiting devices -
Part 2: Voltage limiting devices

Applications ferroviaires - Bahnanwendungen -

Installations fixes - Ortsfeste Anlagen -

Parafoudres et limiteurs de tension pour Uberspannungsableiter und

systemes a courant continu - Spannungsbegrenzungseinrichtungen -
Partie 2: Limiteurs de tension Teil 2:

Spannungsbegrenzungseinrichtungen

This European Standard was approved by CENELEC on 2013-12-30. 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, Former Yugoslav Republic of Macedonia, France, Germany,
Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland,
Portugal, Romania, 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: Avenue Marnix 17, B - 1000 Brussels

© 2014 CENELEC -  All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.

Ref. No. EN 50526-2:2014 E



EVS-EN 50526-2:2014 -2-

Contents Page
0 o 4
1 £ T o - 5
2 NOrmative referenCes ..o —————— 5
3 Terms and definitioNs ...t ———————————————— 6
4 L0 F= LT Y T 8
5 Characteristics and requirements of the VLDS .........cccccciiiiicccceciinninssccsscer s ssssss s s s ssmesseees 9
51 1= ] 9
5.2 SErViIiCe FEQUIFEMENTES ......eeiiiiiiiiiccisecrrrr e rrsssssserr e e e s sssssssmsr e e e e e s sasssssms s e e e eeasssssnnnneenesaas s samnnnenessanssnnnnnnnnns 9
5.2.1 Normal outdoor service coONditioNS .......ccccucceimiiriim i ——————— 9
5.2.2 Normal indoor service CONditioNsS ........ccccvriiiiiiniii i ———————— 9
5.2.3 Abnormal service CONitioNS ........cccicieriiiinr i ————————— 10
5.3 General characteristiCs .......ciiiiiiiiiii i ———————————— 10
54 Minimum reqUIr@MENES ... e e s e e e e e e s e nmmn e 10
L I & =Y o1 L= =0 1 3 - 10
5.4.2 Additional requirements for VLDs of Class 1......cccccoiiiicciimmiiiniinscccsecee s ssssssses s e s s s s sssssseesesnnes 10
5.4.3 Additional requirements for VLDs of classes 3 and 4 ........cccccevrccciimemniiinnscsssssses s s s sssssssseseesesnnnes 10
5.5 Electrical characteristics and thermal rating.........ccccceiiii i —————— 1
5.6 Protection of VLDs against lightning .........cccccovuiiiimiin s e 1
5.7 Command and control (class 3 and 4 ONly) ..........covcciivmiiiiiicccsseerrre e e e ssnnes 12
5.7.1  LOCAI CONTION ...ttt s n e e R e s R e e R e e nn e 12
5.7.2 Remote Signalling........cccciiiiiiiiniii i ———— 12
5.7.3 Operation and alarm recordings .........ccccirrirrinnirnir s ————————— 12
6 TYPE EESES it ——————————— 13
6.1 L= = | 13
6.2 Nominal triggering voltage Uy, and non-triggering voltage Uyy.....c.ccoecmminimnnnnimnnnsssnsennnnns 14
6.2.1 Procedure for welding shutspark gap VLDs (Class 1)......cccccivnimiiiniimnnnnnnmmessess e 14
6.2.2 Procedure for thyristor type VLDS (ClasS$2).......ccccccriiiiccismmrmmeiinssssssseniiesisssssssssssssssssssssssssssssssssnes 14
6.2.3 Procedure for mechanical switching VLDs and for combined thyristors with mechanical
switching devices VLDs (Class 3 and Class 4) ........ccccccemiiiiiisccisnmmennnsnsssssseesessssssssssmsssssssssssssnnes 15
6.3 I 1 T 1= o U = 0 15
6.4 D.C. current Withstand ..o ———— 15
T T O € T T - 15
6.4.2 Procedure to determine the rated current.........cccccvciiriiiii e ———— 15
6.4.3 Procedure to determine short time withstand current ...........coccriiiiiiinniics 16
6.5 A.C. current withstand characteristics (optional) .......cccccoccriiiiininni 17
6.6 Response time characteristiCs. ... 18
6.6.1 Response time for d.c. VOItage .......c.ccccriiiimiiniir e ———— 18
6.6.2 Response time for combined a.c.-d.c. VOItage .........ccccriiiimriniinr 20



-3- EVS-EN 50526-2:2014

6.7 Lightning current withstand characteristics for VLDs exposed to direct lightning strikes ...... 21
6.8 RecoVery test (Class 3, 4) ..o iiccceerier s sssss s rr e e s s s s s sssne s e e s s s s s nn e e e e s e s snmnn e e e eesnn s nnmnnnnnns 23
6.9 Reverse voltage test (Class 2.1)......uiiiiiccciiiiiriiissccsserrr s rs s ssssss s s s s ss s ssmsnn e e e s s s s s nmn e e e s eesnnssnnmsnnnees 23
6.10 Dielectric tests for panel type voltage limiting devices (Class 3 and 4) .......ccccccevveccieerenrenicccnnes 24
6.10.1 TeSt CONAILIONS ......eeiiiiiiiiceer s n s R e e e s s m s R e e e ne s ian 24
6.10.2 Power-frequency voltage withstand test...........cccccomiiiiccciii e 24
6.11 D 1Yo [ L= T=I oY o] o1 =T o2 £ o o TS 24
6.12 Environmental tests for outdoor equipment ............oo i ———— 25
6.13 Determination of minimum current for safe short circuiting of Class 1 VLDs.........cccccvvrririnnns 25
7 Lo T LT 1= =] 26
71 =Y 0 T - | S 26
7.2 VLDs Of Classes 3 and 4. e mn e 26
7.3 Dielectric tests for panel type voltage limiting devices.........cccccvvcmiiniiiniinin e, 26
Annex A (informative) Preferred ranges of the principal properties of the VLDs .........cccccccrvrrriiiccicncennns 27
L= 11 0 [T'e T T ] 437/ 31
Figures

Figure 1 — Test circuit for testing of response time ..o ———— 19
Figure 2 — TR @ValUatioN........cceiiiiiiiiir i s e s 19
Figure 3— Response time characteristiC........ccccviimiiiii 20
Figure 4 —Test circuit for testing of response time Ty for combined a.c.-d.c. voltage..........ccccceenn..eee 21
Figure 5— Evaluation of response time Ti for combined a.c.-d.c voltage.........cccccceerrririciiicrrnrnnnisccnnes 21
Figure 6 — Circuit for the Recovery Voltage test........ccccoiiiiiiiiiiiniccccecrrre s sssss e nnnes 23
Tables

Table 1 — Classes of voltage-limiting deVice........cccccv it 8
Table 2 — TYPe tESTS ..o s s s s sssssssssssssnsssnssnnnnsnnnsnnnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 13
Table 3— Maximum response time as a function of d.c. voltages............cccovmmmririiccccsccrrne e 18
Table 4 — Maximum response time for combined a.c.-d.c. voltages ..........cccccccrmririrciscerrnnnnsssssssneeeeneens 20
Table A.1 — Nominal Triggering vVoltage U ......ccccvriirirnrsssssssssssssssssssssssssssssmnnsssssnsnsssssnsnsssnsnsssnsnsnsnsnnnsnnnns 27
Table A.2 — Instantaneous Triggering Voltage Uqj......cccccciiiiiiinisnnsssssssnsssssssscnssssnssssssssssssssssssssnsssnsnnnsnnnes 27
Table A.3 —Rated CUITENL | .......cuuiiieei it r s e s e e s e e e nn s s s e r s s r e e e ma s s e nnnassrennnsnernnns 28
Table A.4 — Short time Withstand cUrrent liy.......ceeeeeeiiiiiiiiiie e e n s e e e e s nnnanes 28
Table A.5 — Leakage CUIreNt | .......cccccciiiiiiiiiisiisssssss s s sssssssssssssssssnsssssnsssnsssnnnsnsnnsnnnnnnnnnnnnnnnnnnnnes 28
Table A.6 — Making and breaking Capacity..........ccccciiiririiiisissssssssssssnsssssssssssssssssssssssssssnsssnsnsnsssnsnsnsnnnnnnnes 28
Table A.7— Nominal lightning current (8/20 PS) limp-n «+eeeseessemnsmisminminn e 29
Table A.8 — High current impulse 8/20 s and 4/10 PS limp-high «ssseeesrsssmmssnmiinniinnnnnan 29
Table A.9 — High charge impulSe limpnc. e 29

Table A.10 — Current-time characteristic for safe short circuiting of Class 1 VLDs ..........cccceriicinnnnnnne 30



EVS-EN 50526-2:2014 -4-

Foreword

This document (EN 50526-2:2014) has been prepared by CLC/SC 9XC "Electric supply and earthing
systems for public transport equipment and ancillary apparatus (Fixed installations)".

The following dates are fixed:

e latest date by which this document (dop) 2014-12-30
has to be implemented at national
level by publication of an identical
national
standard or by endorsement

¢ latest date by which the national (dow) 2016-12-30
standards conflicting with this
document have to be withdrawn

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

This European Standard, Railway applications — Fixed installations — D.C. surge arresters and voltage
limiting devices, is in three parts:

— Part 1: Surge arresters deals with metal oxide arresters without gaps for d.c. railway traction systems
(fixed installations) and is based on EN 60099-4, Ed. 2.2, 2009-5;

— Part 2: Voltage limiting devices [the present text] deals with voltage limiting devices for specific use in
d.c. railway traction systems (fixed installations);

— Part 3 Application guide [currently at Enquiry stage] deals with a guide of application of metal-oxide
arresters and of voltage limiting devices.
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1 Scope

This European Standard applies to Voltage Limiting Devices (VLDs) to be applied in d.c. traction systems in
order to comply with protective provisions against electric shock from d.c., and mixed a.c. — d.c. voltages, in
accordance with the EN 50122 series, taking into account stray current provisions.

VLDs operate in such a way as to connect the track return circuit of d.c. railway systems to the earthing
system or to conductive parts within the overhead contact line zone or current collector zone.

2 Normative references
The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,

the latest edition of the referenced document (including any amendments) applies.

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

EN 50122-3:2010, Railway applications — Fixed installations — Electrical safety, earthing and the return
circuit — Part 3: Mutual Interaction of a.c. and d.c. traction systems

EN 50123-1:2003, Railway applications — Fixed installations — D.C. switchgear — Part 1: General

EN 50123-7 (all parts), Railway applications — Fixed installations — D.C. switchgear — Part 7-x:
Measurement, control and protection devices for specific use in d.c. traction systems

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

EN 50125-2, Railway applications — Environmental conditions for equipment — Part 2: Fixed electrical
installations

EN 50163:2004, Railway applications — Supply voltages of traction systems

EN 50526-1:2012, Railway applications — Fixed installations — D.C. surge arresters and voltage limiting
devices — Part 1: Surge arresters

EN 60060-1, High-voltage test techniques — Part 1: General definitions and test requirements (IEC 60060-1)
EN 60085, Electrical insulation — Thermal evaluation and designation (IEC 60085)
EN 60529:1991, Degrees of protection provided by enclosures (IP Code) (IEC 60529:1989)

EN 61643-311, Components for low-voltage surge protective devices — Part311: Performance
requirements and test circuits for gas discharge tubes (GDT) (IEC 61643-311)

EN ISO 4287, Geometrical product specifications (GPS) — Surface texture: Profile method — Terms,
definitions and surface texture parameters (ISO 4287)

EN ISO 4892-1, Plastics — Methods of exposure to laboratory light sources — Part 1: General guidance
(ISO 4892-1)

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

EN ISO 4892-3, Plastics — Methods of exposure to laboratory light sources — Part 3: Fluorescent UV lamps
(ISO 4892-3)





