IEC/TR 62267-2:2011(E)

m

IEC/TR 62267-2

%gHMCAL
RERORT
%

Edition 1.0 2011-03

@‘\

Railway applications — Automat

rban guided transport (AUGT) — Safety

requirements — s
Part 2: Hazard analysis at top syste




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2011 IEC, Geneva, Switzerland
ights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by

any m€ans, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or

IE€C's mlember National Committee in the country of the requester.

If y %/e any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
le

pleasegc@ntact the address below or your local IEC member National Committee for further information.
Droits de re tion réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée uelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie

et les microfi ns l'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.
Si vous avez stions sur le copyright de la CEIl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisezfles goordonnées ci-aprés ou contactez le Comité national de la CEIl de votre pays de résidence.

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

Switzerland
Email: inmail@iec.ch @
Web: www.iec.ch /\

About IEC publications //‘

*
The technical content of IEC publicatioy kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amen ight have been published.

= Catalogue of IEC publications: www.iec:€h/searchpub
The IEC on-line Catalogue enables you to se y a variety of criteria (reference number, text, technical committee,...).
It also gives information on projects, withdra d replaced publications.

" |EC Just Published: www.iec.ch/online _news/jus
Stay up to date on all new IEC publications. Ju ed details twice a month all new publications released. Available
on-line and also by email.

" Electropedia: www.electropedia.org Q
The world's leading online dictionary of electronic and al terms containing more than 20 000 terms and definitions
in English and French, with equivalent terms in addition uages. Also known as the International Electrotechnical

Vocabulary online.

= Customer Service Centre: www.iec.ch/webstore/custserv
If you wish to give us your feedback on this publication or ne c@zr assistance, please visit the Customer Service

Centre FAQ or contact us:

Email: csc@iec.ch
Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00

%
%
/
>
Q
%
Z
/-
$


mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch

IEC/TR 62267-2

Edition 1.0 2011-03

\r

Railway applications — Automa}@rban guided transport (AUGT) — Safety
requirements — e
el

Part 2: Hazard analysis at top syste%

/%
%
%
’%)
%
D

o
3

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION PRICE oL S
(N

ICS 45.060 ISBN 978-2-8M2-423-7

® Registered trademark of the International Electrotechnical Commission



-2- TR 62267-2 © IEC:2011(E)

CONTENTS

FZ\ O R D e 3
INT CTION e, 5

S Yo o ¢ = PPN 6
2 Norm@;eferences ....................................................................................................... 6
3 Terms r@efinitions ....................................................................................................... 6
4 Definition c(ff'p system and basic fuNCtions ... 6
41 AUGT @m .......................................................................................................... 6
4.2 AUGT bagi T 110 o - P 6
5 Methodology of resent hazard analysis ... 7
5.1 General........ ® .................................................................................................... 7
5.2 Hazard identifiCatioN, . ... ..o 7
5.3 Cause identificatic({... ......................................................................................... 7
5.4  Trigger identification( ......................................................................................... 7
5.5 Hazardous situation..&ﬁ ........................................................................................ 7
5.6 Accident....................... @ ................................................................................... 7
5.7 Result of the hazard analySis . s......ooouiiiiiii 7
5.8 Reference to IEC 62267 /O ............................................................................ 8
6 Structure of hazard analysis table..... /‘ ....................................................................... 8
6.1 General.......ccooeeevvvieieiiiiiineeeen, ® éf .................................................................. 8
6.2 Hazards associated with “ensuring )ﬂﬁovement of trains” ..o 8
6.3 Hazards associated with “driving”....... @ .............................................................. 8
6.4 Hazards associated with “supervising gu@y” ..................................................... 8
6.5 Hazards associated with “supervising passenger transfer’..............coooiiiinn, 9
6.6 Hazards associated with “operating a train” @ ................................................... 9

6.7 Hazards associated with “ensuring detection @nagement of emergency
SItUAtIONS” oo R 9
7 Risk analysis for a specific application........................... O ......................................... 9
8 AUGT hazard analysis table ..o, G/‘ ................................... 10
Table 1 — Hazard analysis table ..., @ ........................... 10



TR 62267-2 © IEC:2011(E) -3-

1)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUTOMATED URBAN GUIDED TRANSPORT (AUGT) -

); RAILWAY APPLICATIONS -

*
{S\ SAFETY REQUIREMENTS -
O, Part 2: Hazard analysis at top system level
O FOREWORD

The InternationQ ctrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national elec nical committees (IEC National Committees). The object of IEC is to promote
international co-opegdtioh on all questions concerning standardization in the electrical and electronic fields. To
this end and in additi other activities, IEC publishes International Standards, Technical Specifications,

Publication(s)”). Their pr tion is entrusted to technical committees; any IEC National Committee interested
in the subject dealt wi participate in this preparatory work. International, governmental and non-
governmental organizations’liai with the IEC also participate in this preparation. IEC collaborates closely
with the International Organ for Standardization (ISO) in accordance with conditions determined by
agreement between the two or

r? "
The formal decisions or agreeme @EC on technical matters express, as nearly as possible, an international

Technical Reports, P @Available Specifications (PAS) and Guides (hereafter referred to as “IEC
th

2)
consensus of opinion on the relevaft subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of rec endations for international use and are accepted by IEC National
Committees in that sense. While all reason efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be, responsible for the way in which they are used or for any
misinterpretation by any end user. /\

4) In order to promote international uniformity, | tional Committees undertake to apply IEC Publications
transparently to the maximum extent possible ir national and regional publications. Any divergence
between any IEC Publication and the correspondin ional or regional publication shall be clearly indicated in
the latter. /

5) IEC itself does not provide any attestation of conformity: ependent certification bodies provide conformity
assessment services and, in some areas, access to |IE s of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, se r agents including individual experts and
members of its technical committees and IEC National Commit s@ny personal injury, property damage or
other damage of any nature whatsoever, whether direct or indireet; for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon@ IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication.% the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC @c ion may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such p ights.

The main task of IEC technical committees is to prepare International rds. However, a

technical committee may propose the publication of a technical report n it has collected

data of a different kind from that which is normally published as an Internati Standard, for

example "state of the art". :

IEC 62267-2, which is a technical report, has been prepared by IEC technical cq ittee 9:
Electrical equipment and systems for railways. :

$
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
9/1390/DTR 9/1423A/RVC
.

Full i@ation on the voting for the approval of this technical report can be found in the
report voting indicated in the above table.

This publl%has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all of IEC 62267 series, under the general title Railway applications —
Automated urbar@ded transport (AUGT) — Safety requirements, can be found on the IEC
website.

The committee hasd@ that the contents of this publication will remain unchanged until
the stability date |nd|c n the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publi . At this date, the publication will be

« reconfirmed, /
+ withdrawn, \p

+ replaced by a revised edition, or,
* amended. @

A bilingual version of this publication@issued at a later date.
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INTRODUCTION

This\ Technical Report publishes the hazard analysis at top system level conducted by
m)%ers of working group 45 of IEC technical committee 9 in order to allocate possible
safe rds able to compensate for the absence of a driver in the front cabin of the train or
atte )t‘staff from the train as mentioned in 4.2 of IEC 62267:2009.

The hazard analysis is structured in accordance to basic functions of train operations
following @1 of IEC 62267:2009 covering the basic hazards of train operations.

The hazard is tabulates the identified hazards with their associated causes and triggers
as well as prQyiding an associated list of possible safeguards able to compensate the
absence of operatiopal staff from the front cabin of a train. The results of hazard analysis do
not state the choli safeguards or the acceptable level of residual risk which may vary
depending on the | afety culture. The choice of a listed safeguard or combination of
safeguards, or the ¢ not to use any safeguard to compensate or mitigate a specific
hazard in a specific ap;@ ion depends on the risk tolerability which is to be assessed under
the responsibility of the Té rt Authority and Safety Regulatory Authority by a specific risk
analysis. This technical t, therefore, does not judge whether a safeguard or a
combination of safeguards is ngoe'ssary.

8

However, this technical report is intended to support Transport Authorities and Safety
Regulatory Authorities in hazard i ication as well as selecting and combining safeguards
as a basis for a specific risk analySis required for any application with regard to their local

safety culture.

IEC 62267 can be seen as a generic gui e specifying detailed safety requirements for

safeguards proposed as a result of the p nt generic hazard analysis for the design of

specific AUGT systems. The hazard analysis he safeguards derived from it, together with
r

their safety requirements, are based on experij es gained from design and operation of
existing AUGT systems in North America, Europ Asia.

The present generic hazard analysis and the derived ety requirements can be seen and
used as part of the lifecycle of the system as define@C 62278, required for any railway
application including AUGT systems. The present haz lysis covers the required hazard
identification as part of risk analysis (lifecycle phase 3) etermination of safety-related
system requirements (lifecycle phase 4) on a generic level, which is indispensable for
design/implementation of an AUGT system. Because IEC 62 ecifies safety requirements
on a generic level only, a specific risk analysis including speci ard identification must be

conducted. In order to facilitate the process of specific risk ana and determine system
requirements, the present hazard identification, the list of po XSafeguards and the

methodology can be used as a guide to verify the conditions of speci @stem environment.
The use of the present hazard analysis and derived methodology additionally help
harmonize the process of specific risk analysis in this field of application. S@a harmonized

process has the intention to facilitate the necessary agreements b n Transport
Authorities and the resulting approval by Safety Regulatory Authorities. \_L

S
0
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RAILWAY APPLICATIONS -
AUTOMATED URBAN GUIDED TRANSPORT (AUGT) -

) SAFETY REQUIREMENTS -

Part 2: Hazard analysis at top system level

/P
1 Scope o
This technical rep®rt,provides a non normative generic hazard analysis at top system level

conducted for the opment of IEC 62267 for Automated Urban Guided Transport (AUGT)
systems. This report j plicable to all systems covered by the scope of IEC 62267.

This generic hazard a is cannot be used for specific applications without taking into
account the specific syst ironment and local safety culture.

*
This generic hazard analysis ca( e used for specific AUGT systems to support the necessary
activities in lifecycle process following IEC 62278 (RAMS).

2 Normative references ;‘

The following referenced documents are,dﬁdispensable for the application of this document.
For dated references, only the edition cite lies. For undated references, the latest edition
of the referenced document (including any ﬂm‘ents) applies.

IEC 62267:2009, Railway applications — Autom@ urban guided transport (AUGT) — Safety
requirements

IEC 62278:2002, Railway applications — Specificati and demonstration of reliability,
availability, maintainability and safety (RAMS) @’

3 Terms and definitions O
For the purposes of this document, the terms and definitions set IEC 62267 apply.
4 Definition of the system and basic functions 6

41 AUGT system O’

The hazard analysis at top system level has been carried out based on
definition which is described in Clause 5 of IEC 62267:2009. This system defifi
the system boundaries and application conditions as required by IEC 62278.

Adgitionally,
entities to be protected (persons with different purposes and behaviours present i&istem

eric system
ijon contains

as well as property) because exposed to possible hazardous situations, have beemtakéen into
account as defined in Clause 6 of IEC 62267:2009.

4.2 AUGT basic functions KS\

The hazard analysis at top system level has been carried out based on generic basic
functions identified in Table 1 of IEC 62267:20009.





