IEC 63076

Edition 1.0 2019-09

INTERNATIONAL |
STANDARD Qé :

NORME N\
INTERNATIONALE QO

AN

Railway applications — Rolling stock — Electrical %ent in trolley buses —
Safety requirements and current collection syt\

Applications ferroviaires — Matériel roular t — Equipements électriques des
trolleybus — Exigences de sécurité et syst s de captage de courant

IEC 63076:201 Q-UQW .
a9


https://www.stdhive.com/standards/iec-63076-ed-10-b2019-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2019 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep.res and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Ple<_> me'-~ sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publicatic it
need further assistance, please contact the Customer C=nice
Centre: sales@iec.ch.

Electropedia - wwy '.electropedia.org

The world's lealin¢ online dictionary on electrotechnology,
containing mora th. 1 2z 000 terminological entries in English
and French, with equ.valent terms in 16 additional languages.
Also_knovn (= th: International Electrotechnical Vocabulary
(IEV) »nlinc

IE< Gloss ry - std.iec.ch/glossary

6. 000 electrotechnical terminology entries in English and
Frencii extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
llected from earlier publications of IEC TC 37, 77, 86 and
CiSPR.

A propos de I'lEC

La Commission Electrotechnique Inte.. atichale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout cs gy ' a ticit a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des pubi ations IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigend.un 2u @ nendement peut avoir été publié.

Recherche de publications '=% -

webstore.iec.ch/ad 'searchfo. n

La recherche avan :ée , =rmet de trouver des publications IEC
en utilisant dif‘érei ‘s cntéres (numéro de référence, texte,
comité d’études,. ). kile donne aussi des informations sur les
projets et '2s publications remplacées ou retirées.

IEC Juo Published - webstore.iec.ch/justpublished
Restc7 infor né sur les nouvelles publications IEC. Just
I'oblishcd  rétaille les nouvelles publications parues.
Disp xrible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 000 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
16 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

67 000 entrées terminologiques électrotechniques, en anglais
et en frangais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'lEC.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary
https://www.stdhive.com/standards/iec-63076-ed-10-b2019-pdf/

IEC 63076

Edition 1.0 2019-09

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Railway applications — Rolling stock — Electrical cquipment in trolley buses —
Safety requirements and current collection syctems

Applications ferroviaires — Matériel roular t — Squipements électriques des
trolleybus — Exigences de sécurité et systémes de captage de courant

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIE SION

“OM. 11ISE.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 45.060.01 ISBN 978-2-8322-7364-7

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://www.stdhive.com/standards/iec-63076-ed-10-b2019-pdf/

-2- IEC 63076:2019 © IEC 2019

CONTENTS

O T T 1 I PP 5
1 S T oo o 1S 7
2 NOrMative referENCES .. o 7
3 Terms and definitions ... 9
4  Voltages and classification of the voltage bands...............ccooiiiiiiii i, 12
4.1 2o | = o 1= 12
4.1.1 GBNEIAL L. s 2
4.1.2 Operating VoItages ... couu i .12
4.1.3 Insulation voltages and test voltages ........cooviiiiii i a2
4.1.4 OVEIVOIAGES ..ot 12
4.2 Classification of the voltage bands..........ccoooiiii i, 13
5 Trolley bus CONSIIUCHION ... ... e e e 13
5.1 Protection and electrical safety criteria ............ccooiiiiiiiii i e 13
5.1.1 Protection criteria against direct and indirect contacts ................ ... 13
51.2 Steps, stanchions, handrails, slopes and access platferms . _....................... 15
5.1.3 Doors and door handles..........oeeiiii s e e 15
5.1.4 CabliNng ... 15
5.1.5 Open door iNterlOCKING ... ... e 16
5.1.6 Leakage current deteCtor ... ... 16
5.1.7 Intermediate mass insulation detectoi ... ... 16
5.1.8 CaAPACIHONS e T e 17
5.1.9 Equipotential connections ... ... 17
5.1.10 Electromagnetic compatibility (EMC) ......cooiiiiiiii e 17
5.1.11 Overvoltage protection... ..o 18
5.2 Electrical components in banG i voitage ... 18
5.2.1 General information .. .. (i 18
5.2.2 Current collection Sy STEIit vuuii i 18
5.2.3 Electric tractior e iprment ... 19
5.2.4 Power supp'y 1':dependent from overhead contact line.......................L 20
5.2.5 F T D q T = V0 | o 1L 21
5.2.6 Heatirg.an ventilation systems ... ..o 21
5.2.7 L0 o S PP 21
5.3 Elect-ical coinrponents in band Il voltage ..o 21
5.3.1 Gereral iInformation ... ... 21
5.3.2 L2 o - PP 22
5.3.3 Separation from other voltage band circuits ............coooiiiiii 22
o4 Electrical components in band | voltage ..o 22
5.4.1 General iINnformation ... .. ... 22
5.4.2 CabIES o e 22
5.4.3 Separation from other voltage band Circuits .............cooooiiiiii i 22
6 CheCKs and 1SS . oo 22
6.1 General iINformation ... ... 22
6.2 NEeW trolley-DUSES ... .o 23
6.2.1 Design and construction verification ..............cccoooiiiiiiii 23

6.2.2 Separate source applied voltage tests on circuits and components fed

at voltages of the band Ill from the overhead contact line .............................. 24


https://www.stdhive.com/standards/iec-63076-ed-10-b2019-pdf/

IEC 63076:2019 © IEC 2019 -3-

6.2.3 Separate source applied voltage tests on circuits and components fed
at voltages of the band Ill insulated from the overhead contact line ............... 24
6.2.4 Separate source applied voltage tests on circuits and components fed
at voltages of the band 1l ... 25
6.2.5 Tests of the insulation of entrance areas ..., 26
6.2.6 Insulation resistance values for circuits and components supplied at
band Il voltages from the line voltage ..........ccooiiiiiii i 26
6.2.7 Insulation resistance tests for circuits and components supplied at the
LT =0 1 €= Vo | S 26
6.2.8 Insulation resistance values for circuits and components supplied at
band Ill voltages insulated from the line voltage ..............cooiiiiii e 28
6.2.9 Insulation resistance tests for circuits and components supplied at band
Il voltages insulated from the line voltage ...........ccccooiiiiii i 20
6.2.10 Insulation resistance values for circuits and components supplied it
voltage of band ... 29
6.2.11 Insulation resistance tests for circuits and components suppliec at a
voltage of band 1. 29
6.3 Overhauled trolley-bus ... et e 29
6.3.1 Tests and verification of the electrical equipment........ ... W MR 29
6.3.2 Measurements and value of the insulation resistance ..... ... 29
6.3.3 Insulation resistance tests ... 29
6.3.4 Trolley bus after minor or maintenance repairs = oo 30
6.4 On-duty trolley-bus (periodic Checks) ........ocoil i 30
6.4.1 Insulation decay and provisions requizea ... il i 30
6.4.2 Periodical checks and tests of the insulctiori during maintenance .................. 30
6.4.3 Periodical checks and tests of the inxsulation. ..., 31
6.5 Leakage detectors (overhaul, definitions, thresholds)................ . 31
6.5.1 Operating voltages and temperatize ranges ......ocooevieiiiiiiiiii e 31
6.5.2 Operation and alarm of tha JdeitcCtor. .o 31
6.5.3 Limits and calibration/of ine detector ..o 32
6.5.4 Periodic efficienCy LheU G i 38
Annex A (normative) Constructional uetailed provisions ..........coooiviiiiiiiiiii e 42
A1 LT =Y o LY = | PP PRPRN 42
A.2 Attachment of the ~rent collection system and other components....................... 42
A.3 LT 0 F= L0} o F P 42
A.4 VBN A0 . i e 43
A.5 ACCA TSI Y L 43
A.6 Loc ~tior. of the main circuit breaker ... ... 43
A.7 Iniot and outlet points of cables .o, 43
A.8 L0221 o 1o o PP 43
A9 Test terminal board ... 43
A1) “Insulation leakage pre-alarm . ... 43
A.11  Equipment connected to different voltage band circuits ...l 44
A.12  Segregation of band I CIrCUItS.........ccooiiiiii e, 44
A.13 Batteries and other energy storage deviCes ..........cooiiiiiiiiiiiiiiii 44
ATA  FUEI CEIIS e 45
A.15  Environmental CONAitioONS .....c..uiiiiii e 45
Annex B (informative) Open door interloCking ........c.ooouiiiiiiiii e 46

BB O G AP Y . e 47


https://www.stdhive.com/standards/iec-63076-ed-10-b2019-pdf/

-4 - IEC 63076:2019 © IEC 2019

Figure 1 — Insulation overview — Trolley bUSES ........oiiiiiiii e 14
Figure 2 — Maximum displacement between vehicle centreline and catenary centreline ........ 18
FIigure 3 — Test CITCUITS ounitii e e et 25
Figure 4 — Megaohmmeter CONNECLION ... ..o e 27
Figure 5 — Megaohmmeter CONNECLION ... ... e 28
Figure 6 — Leakage current MonitOring .. ... 33
Figure 7 — Insulation resistance MoONitOriNg ... ... 34
Figure 8 — Touch voltage monitoring with sliding Wires..........cccooiiiiii i 35
Figure 9 — Touch voltage monitoring with grounded overhead contact line.......................&. .. 36
Figure 10 — Compensation of the voltage drop on the grounded overhead contact line ....... o7
Figure 11 — Voltage development with a load connected to the overhead contact line.......... 38
Figure 12 — Function check of the leakage current monitoring.................cooovein i o AN 39
Figure 13 — Function check of the insulation resistance monitor......................l . 40
Figure 14 — Function check of the touch voltage monitor with vehicle mass (cii2:sis) ........... 41
Figure 15 — Function check of the touch voltage monitor with sliding wircs ... ..., 41
Table 1 — Nominal voltages and their permissible limits in values and curation..................... 12
Table 2 — Insulation voltages and power frequency-test voltag s v 12
Table 3 — OVerVOIAGES .. .cuiii i e e 12
Table 4 — Voltages bands for trolley BUSSES . ...t 13

Table 5 — Summary of electric tests ..................... L B et e e 31


https://www.stdhive.com/standards/iec-63076-ed-10-b2019-pdf/

IEC 63076:2019 © IEC 2019 -5-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS - ROLLING STOCK -
ELECTRICAL EQUIPMENT IN TROLLEY BUSES - SAFETY
REQUIREMENTS AND CURRENT COLLECTION SYSTEMS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ccmpriing
all national electrotechnical committees (IEC National Committees). The object of IEC is to p.~mo =
international co-operation on all questions concerning standardization in the electrical and electronic .’elds To
this end and in addition to other activities, IEC publishes International Standards, Technice' Sj =cific ~tions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referr. 1 tc 25 “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commit. e interested
in the subject dealt with may participate in this preparatory work. International, gove-nmenta: and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC c)llaborates closely
with the International Organization for Standardization (ISO) in accordance with conai>''s determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as near"* as ~o.sible, an international
consensus of opinion on the relevant subjects since each technical comm ‘{ee | as representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationc! us= and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to e. s =~ that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National “omn nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natichal «nd regional publications. Any divergence
between any IEC Publication and the corresponding natio‘ial or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatior. bac’es.

All users should ensure that they have the Iate.* ¢ dition of this publication.

No liability shall attach to IEC or its'dire 't~rs, employees, servants or agents including individual experts and
members of its technical committees ad .7 National Committees for any personal injury, property damage or
other damage of any nature whats. eve . whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pullicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Mor. atiyv e references cited in this publication. Use of the referenced publications is
indispensable for the corr. =t appiication of this publication.

Attention is drawn tc the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shc'l no be held responsible for identifying any or all such patent rights.

International Sta~dard I=C 63076 has been prepared by IEC technical committee 9: Electrical
equipment.anc systems for railways.

This pullication is based on EN 50502:2015.

“ e text ¢f this standard is based on the following documents:

FDIS Report on voting
9/2530/FDIS 9/2543/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.


https://www.stdhive.com/standards/iec-63076-ed-10-b2019-pdf/

IEC 63076:2019 © IEC 2019 -7-

RAILWAY APPLICATIONS - ROLLING STOCK -
ELECTRICAL EQUIPMENT IN TROLLEY BUSES - SAFETY
REQUIREMENTS AND CURRENT COLLECTION SYSTEMS

1 Scope

This document applies to electrical systems aboard vehicles of the trolley bus type, as defined
in 3.1, fed with a nominal line voltage (U,,) between 600 V DC and 750 V DC.

This document defines the requirements and constructional advice, especially to a.oid
electrical danger to the public and to staff. Where special requirements exist for ‘roiiay L 'ses,
advice is given for mechanical and functional safety, as well as for protection aga.. st 1.:<.

This document covers vehicles intended for public transportation. This documei:t applies to:

— trolley buses without on-board isolation interface from the contact lir.e,
— buses with a current rail for guidance in the road surface,
— guided buses with bipolar roof current collectors.

This document does not apply to:

a) electric driven vehicles fitted only with an internal pcwe = s!.pply:
1) hybrid vehicles,
2) diesel-electric vehicles,
3) fuel-cell vehicles,
4) battery-powered vehicles,
b) vehicles with safe protective bondira:
1) rubber-tyred commuter trains,
2) guided buses with power L upy.'ied by a separate current rail,
3) rail-guided buses wit'tnigwlar roof current collector,
c) vehicles operated ou’sic > publicly accessible areas:
1) electrically drizanarries on motorways.

Guidance and curre. * rails are special solutions and, at this time, are not subject to
standardizatio:r, 1inlike v olley bus current collectors and overhead contact lines.

This document refers mainly to earthed networks, but reference is made also to galvanically
insulate 1 networks.

2 Nurniative 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.

IEC 60077 (all parts), Railway applications — Electric equipment for rolling stock

IEC 60077-1, Railway applications — Electric equipment for rolling stock — Part 1: General
service conditions and general rules
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