SVENSK STANDARD  SS-EN 50367

SVENSK Faststalld Utgava Sida Ansvarig kommitté
ELSTANDARD 2012-09-12 2 1 (1+44) SEK TK 9

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

Jarnvagsanlaggningar —

Stromavtagningssystem —

Tekniska villkor for samspel mellan stromavtagare
och kontaktledning (for att uppna fri tillgang)

Railway applications —

Current collection systems —

Technical criteria for the interaction between pantograph and
overhead line (to achieve free access)

Som svensk standard géller europastandarden EN 50367:2012. Den svenska standarden innehaller den
officiella engelska sprakversionen av EN 50367:2012.

Nationellt forord

Tidigare faststalld svensk standard SS-EN 50367, utgava 1, 2006 och SS-EN 50367 C1, utgava 1, 2010,
galler ej fr o m 2015-03-19.

ICS 29.280

Denna standard &r faststalld av SEK Svensk Elstandard,

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

Telefon: 08 - 444 14 00. Telefax: 08 - 444 14 30

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 fér bl a
sakerhet, prestanda, dokumentation, utférande och skotsel av elprodukter,
elanlaggningar och metoder. Genom att utforma sadana standarder blir
sakerhetskraven tydliga och utvecklingskostnaderna rimliga samtidigt som
marknadens acceptans fér produkten eller tjansten okar.

Maénga standarder inom elomradet beskriver tekniska I6sningar 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 &r 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 stddjer 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 &r 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 paverka!

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 50367

NORME EUROPEENNE
EUROPAISCHE NORM May 2012

ICS 29.280 Supersedes EN 50367:2006

English version

Railway applications -
Current collection systems -
Technical criteria for the interaction between pantograph and overhead
line (to achieve free access)

Applications ferroviaires - Bahnanwendungen -

Systemes de captage de courant - Zusammenwirken der Systeme -

Critéres techniques d'interaction entre le Technische Kriterien fur das

pantographe et la ligne aérienne de Zusammenwirken zwischen

contact (réalisation du libre acces) Stromabnehmer und Oberleitung fir einen

freien Zugang

This European Standard was approved by CENELEC on 2012-03-19. 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, Romania, Slovakia, Slovenia,
Spain, Sweden, Switzerland, Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee firr Elektrotechnische Normung

Management Centre: Avenue Marnix 17, B - 1000 Brussels

© 2012 CENELEC -  All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.

Ref. No. EN 50367:2012 E

SEK Svensk Elstandard



EN 50367:2012 -2-

Contents

Page
0] =Y T o 5
1 0 T oo o 1P 6
2 NOIMAtIVE T EIENCES. . e i e et et ettt e e e en e 6
3 Terms and definitioNs ... e 6
4 Symbols and abbreviations ... 9
5 =Y o] 14 T-Y 1 PR 10
LS T € 1= o = - | PP 10
5.2 Overhead contact line characteristics ...........oovuiiiiiiii e 10
Lo 0220 T €= o= - | PP 10
LI € - 18 Lo [ PP 10
5.2.3 Contact Wire height. . ... 10
5.2.4 Contact Wire gradiEnt.........cooiiiiiii e 11
5.2.5 Lateral deviation ... e 11
5.2.6 Contact Wire Uplift. ..o 12
5.2.7 NeEULFal SECHIONS .. . e et 12
5.2.8 Change over area between pantograph profiles ... 12
5.3 Pantograph characteriStiCs .......ocoiiiii i 12
Lo TR i T 1= o =Y - Y PP 12
5.3.2 Assessment of the pantograph profile ... 13
5.3.3 CoNAUCTING FANGE ..iniii e e e e e et e e e 15
6 Material INterfaCes ... e 15
Lt N 1= o 11 - P 15
L O o} = o2 Q1 = PP 15
L T O o} = o Q= ] 1= PP 15
7 INteraction PerfOrmMaNCe ... ..o e 16
74 1= 11 - 1 16
FA N 010 ¢ =Y a) a0z o 2= Lol 1 4V PP 16
7.3 Dynamic behaviour and quality of current collection.............ccccooiiiiiiii 17
8 Operational reqQUIrEMENTS ... ... i e 20
8.1 Additional characteristics for automatic dropping device ...........cociiiiiiiiiiiii 20
8.2 Minimum and maximum spacing between two operating pantographs .............cccoccoveeeenn. 20
AT NEULIAl SBC IONS . e 22
A.1.1 Principle of Neutral SECHION...... ...t 22
A1 2 Long NEULral SECHION ... cuiiit e e e 22
A.1.3 Short neUtral SECHION ... .o e 23
A.1.4 Split NEULIal SECHION ....eei e e 24
A.1.5 Arrangement of pantograph on trains ... ... 24
A.2 Profiles for interoperable pantograph head ..o 26
A.2.1 Pantograph head with length of 1 600 MM ... 26
A.2.2 Pantograph head with length of 1 950 MM ..., 27
A.3  Additional tests for DC SYStEMS ...t 27
A.3.1 Current at standstill ... e 27

SEK Svensk Elstandard



-3- EN 50367:2012

A.3.2 TeStiNG CONAITIONS....ou ittt e e e e e eaas 27
G G T =Y 4 o T o o o= Yo LU = 28
A.4  Visualisation of mean contact fOrCes ..o 28
B.1 National characCteriStics ..o 30
B.2 General characteristics of pantograph head................coiiiiii 36
Figures

Figure 1 — General detail of pantograph with independently suspended collector head ........................... 14
Figure 2 — Transition point — 1 600 mm and 1 950 mm pantograph head .............ccccccieiiiiiiiiei 15
Figure A.1 — Principle of NEULral SECHON...........ccciiiiiiie e e e 22
Figure A.2 — LoNg NEULTal SECHION .....cooiiiiiiii e e 22
Figure A.3 — Short NEULTal SECHION ..........uviiiiiii e e e e e e e e e e e s e e e e e e e ennreaeeeas 23
Figure A.4 — Split NEULral SECHON ......coiiiiiii e e 24
Figure A.5 — Arrangement of pantograph on trains ..o 25
Figure A.6 — Profile of pantograph head with length of 1 600 MM ..........ccooiiiiiiiiii e, 26
Figure A.7 — Profile of pantograph head with length of 1 950 MM ... 27
Figure A.8 — Visualisation of contact fOrCes @.C. .........eoiiiiiiiiiiiiiiii e 28
Figure A.9 — Visualisation of contact forces DC 1,5 KV ... ..euiiiiiiiiiiiee e 29
Figure A.10 — Visualisation of contact forces DC 3,0 KV ........ueiiiiiiiiiiiiiiiieee e 29
Figure B.1 — Pantograph head with length of 1 450 MM ... 36
Figure B.2 — Pantograph head with length of 1 950 mm (TYPe 1) ...eeeiiiiiiiiii e 36
Figure B.3 — Pantograph head with length of 1 600 mm (GB, CTRL)........cccoeviiiiiiiiiiiee e 37
Figure B.4 — Pantograph head with length of 1 950 MM (TYPE 2) .....coiiiiiiiiiii e 37
Figure B.5 — Pantograph head with length of 1 800 mm (NO, SE) ......ccccovviiiiiiiie e 38
Figure B.6 — Pantograph head with length of 1 600 MM (GB) ......cccuiiiiiiiiiii e 39
Figure B.7 — Pantograph head with length of 1 950 MM (PL) ......cooooiiiiiiiiiiiiee e 40
Figure B.8 — Pantograph head with length of 1 760 mm (BE).........ccuviiiiii e 41
Tables

Table 1 — Range of nominal contact wire height for AC and DC systems ..........occccciiiiiiiiniiic e, 10
Table 2 — Maximum lateral deVviation...............coo i e e 11
Table 3 — Pantograph characteristics for AC and DC SYsStemS ........ccuvviiiiiiiiiiciee e 13
Table 4 — Static CONTACT FOICES ... .eeiii e e 17
Table 5 — Maximum current at standstill..............ccoooiii e 17

SEK Svensk Elstandard



EN 50367:2012 -4 -

Table 6 — Limits for interaction performance (contact force)..........cocoviiiiiiii 19
Table 7 — Values for interaction performancCe (ArCS) ........c.uuvuiiiieeiiiiiiiieiee e e e e sreeee s 20
Table 8 — Minimum distances of operating pantographs ... 21
Table B.1 — Overhead contact line characteristics for AC SyStemMS ...........coooiiiiiiiiie i, 31
Table B.2 — Overhead contact line characteristics for DC SyStems ..........coociiiiiiiii i 31
Table B.3 — Rolling stock characteristics for AC SYStEMS ........cccciiiiiiiiiiiiiee e 32
Table B.4 — Rolling stock characteristics for DC SYStemMS.........ccooiiiiiiiiiiie e 33
Table B.5 — Interaction performance for AC SYSIEMS .......coouiiiiiiiiiiii e 34
Table B.6 — Interaction performance for DC SYSIEMS .........uuviiiiiiiiiieeee e 35
Table C.1 — Contact strip material NOrmally USEd ...........cooiiiiiiiiiiii s 42

SEK Svensk Elstandard



-5- EN 50367:2012

Foreword

This document (EN 50367:2012) 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:

elatest date by which this document has to be implemented at (dop) 2013-03-19
national level by publication of an identical national standard or by

endorsement

elatest date by which the national standards conflicting with this (dow) 2015-03-19
document have to be withdrawn

This document supersedes EN 50367:2006.

EN 50367:2012 includes the following significant technical changes with respect to EN 50367:2006:
general technical updating since last version; inclusion of requirements for pantographs with contact
strips with independent suspensions; reference to EN 15273 for lateral deviation.

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 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.
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1 Scope

This European Standard specifies requirements for the interaction between pantographs and overhead
contact lines, to achieve interoperability.

NOTE  These requirements are defined for a limited number of pantograph types, referred to as 'interoperable pantograph’,
together with the geometry and characteristics of compatible overhead contact lines.

This European Standard describes parameters and values for all planned lines and future lines.

Annex B gives some parameters for existing lines (informative).

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 50119:2009, Railway applications — Fixed installations — Electric traction overhead contact lines

EN 50149, Railway applications — Fixed installations — Electric traction — Copper and copper alloy
grooved contact wires

EN 50206-1:2010, Railway applications — Rolling stock — Pantographs: Characteristics and tests — Part 1:
Pantographs for main line vehicles

EN 50317:2012, Railway applications — Current collection systems — Requirements for and validation of
measurements of the dynamic interaction between pantograph and overhead contact line

EN 50318, Railway applications — Current collection systems — Validation of simulation of the dynamic
interaction between pantograph and overhead contact line

EN 50388:2012, Railway applications — Power supply and rolling stock — Technical criteria for the
coordination between power supply (substation) and rolling stock to achieve interoperability

EN 50405, Railway applications — Current collection systems — Pantographs, testing methods for carbon
contact strips

IEC 60050-811:1991, International Electrotechnical Vocabulary — Chapter 811: Electrical traction
EN 15273 (all parts), Railway applications — Gauges
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