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European foreword

This document (EN IEC 61133:2021) consists of the text of IEC 61133:2016 prepared by IEC/TC 9
"Electrical equipment and systems for railways".

The following dates are fixed:

+ latest date by which this document has to be (dop) 2022-11-29
implemented at national level by publication of an
identical national standard or by endorsement

+ latest date by which the national standards (dow) 2024-11-29
conflicting with this document have to be
withdrawn

This document supersedes EN 50215:2009 and all of its amendments and corrigenda (if any).

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.

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found.on the CENELEC website.

Endorseément notice

The text of the International Standard IEC 61133:2016 was approved by CENELEC as a European
Standard without any modification.
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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.

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the
relevant EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available
here: www.cenelec.eu.

Publication Year Title

IEC 60077 series Railway  applications -  Electric
equipment for rolling stock

IEC 60310 2016 Railway -, applications, - . Tractiop
transformers |and) inductorsy on, board
rolling stock

IEC 60322 2001 Railway  applications VY = [ Electric
equipment for rolling stock - Rules for
powerresistorsof openconstruction

IEC 60349 series Electric traction - Rotating electrical
machines for rail and road vehicles

IEC 60494-1 2013 Railway. applications - Rolling stock -
Pantographs -‘Characteristics ‘and tests
-“Part i Pantographs: for/mainrline
vehicles

IEC 60494-2 2013 Railway applications - Rolling stock -
Pantographs - Characteristics and tests
- Part 2: Pantographs for metros and
light rail vehicles

IEC 60529 1989 Degrees of protection provided by
enclosures (IP Code)

IEC 60571 2012 Railway applications - Electronic

equipment used on rolling stock

EN/HD
EN 60077

EN 60310

EN 60322

EN 60349

EN 50206-1

EN 50206-2

EN 60529
+AC
+A1
+A2
+AC
+AC

EN 50155

2001

series

2010

2010

1991
1993
2000
2013
2016
2019

20211

" For this standard, the directly equivalent European standard has been withdrawn; the standard listed
is the current version.
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Railway applications - Supply voltages
of traction systems

Railway  applications - Power
converters installed on board rolling

Electric traction - Rolling stock -
Combined testing - Part 1: Combined
testing of inverter-fed alternating
current motors and their control

Railway applications - Rolling stock -
Combined testing - Part 2: Chopper-fed
direct current traction motors and their

Railway applications - Rolling stock -
Part 3: Combined testing of alternating
current motors, fed by an indirect
convertor, and their control system

Publication Year Title
IEC 60850 2014
IEC 61287 series

stock
IEC 61377-1 -
IEC 61377-2 -

control
IEC 61377-3 -
IEC 61991 2000

IEC 62236-3-1 2008

IEC 62236-3-2 2008

IEC 62278 2002
IEC 62313 2009
IEC 62425 -
IEC 62427 2007
IEC 62845 -

Railway- applications- = Rolling-stock =
Protective proyisions-against. electrical
hazards

Railwayapplications #~Electromagnetic
compatibility - Part 3-1: Rolling stock -
Train and complete vehicle

Railway applications -'Electromagnetic
compatibility, «tPart;3-2: Rolling,stock /=
Apparatus

Railway applications - Specification and
demonstration of reliability, availability,
maintainability and safety (RAMS)

Railway applications - Power supply
and rolling stock - Technical criteria for
the coordination between power supply
(substation) and rolling stock

Railway applications - Communication,
signalling and processing systems -
Safety related electronic systems for
signalling

Railway applications - Compatibility
between rolling stock and train
detection systems

Railway applications - Radio remote
control system of traction vehicles for
shunting application

EN/HD

EN 50163

+ A1

+ corrigendum May
+AC

+ A2

EN 61287

EN 61377

EN 61377

EN 61377

EN 50153
+ A1
+ A2

EN 50121-3-1
+A1

EN 50121-3-2
+ A1

EN 50126-1
EN 50126-2

EN 50388
+AC

EN 50129

EN 50238-1

EN 50239

Year

2004
2007
2010
2013
2020

series

2014
2017"
2020

2017°
2019"

2016
2019"

2017"
2017"

2012"
2013

2019"



Publication

Year

Title

IEC 62846

ISO/IEC 17025 -

ISO 3095

ISO 3381

ISO 9001

2015

Railway  applications -  Current
collection systems - Requirements for
and validation of measurements of the
dynamic interaction between
pantograph and overhead contact line

General requirements  for  the
competence of testing and calibration
laboratories

Acoustics - Railway applications -
Measurement of noise emitted by
railbound vehicles

Railway applications - Acoustics -
Measurement of noise inside railbound
vehicles

Quality management
Requirements

systems -

EN IEC 61133:2021 (E)

EN/HD
EN 50317

EN ISO/IEC 17025 -

EN ISO 3095 -

EN ISO 3381 -

EN 1SO 9001 2015



SIST EN |IEC 61133:2022

iTeh STANDARD
PREVIEW
(standards.iteh.ai)

SIST EN IEC 61133:2022
https/standards.iteh.ai/catalog/standards/sist/f272003a-
4efc-410£-b8d3-7111b236a70a/sist-en-iec-61133-2022




IEC 61133

Edition 3.0 2016-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Railway applications — Rolling-stock —Testing of rolling stock on completion of
construction and before entry‘into-service

Applications ferroviaires — Mateériel roulant — Essais de matériel roulant aprés
achévement et avant mise en service

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 45.060 ISBN 978-2-8322-3178-4

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



-2- IEC 61133:2016 © IEC 2016

CONTENTS

FOREWORD . ..ttt ettt e e et et e et e et e e e eans 6
1 S TeTo] o1 S PP UPP PP 8
2 \\Fo ] 4 g F= Y (A= T =Y £ (=Y o] 8
3 Terms, definitions and abbreviations ... 10
4 REQUINEMENES L. 12
4.1 GNEIAL. . 12
4.2 Third party test facilities ..o 13
4.3 =15 S o1 - T o T 13
B Categories Of 1ESES oot 14
5.1 GNEIAL. . 14
5.2 Preliminary adjustment tests. ... ..o 14
5.3 ACCEPIANCE 1ESES .. e 14
5.3.1 TP LS S e e 14
5.3.2 ROUIINE 1SS e 15
5.3.3 Tests required by Approval Authority ........cocooiiii e 15
5.4 INVEStigation 1eStS e rmuma. . i vvn s 5 BT A T T T e e T Tl TH 0 et e e et e eie e e e et e e e en e eneens 15
6 Testconditions............ o o S L L L N 16
6.1 General ... o L e T et 16
6.2 SHAIC 1SS i 16
6.3 Dynamic tests ... cudeune s e g e on €t e ciefre i b e e e ene et et 16
7 Validation documentation ... ... i e e s 17
Schedule of static testS .. .o 17
8.1 (CT=T o 1=T = | P 17
8.2 [ T=T 1= o b= (T £ S 17
8.2.1 Objective ... ., 17
8.2.2 TP OO S i 18
8.2.3 ROUEINE 1@SES. .o 19
8.3 GaAUGING 1B ittt 19
8.3.1 [0 o) =0 1= 19
8.3.2 General (type and safety-related test).........coooeiiiiiiiiiiii 19

8.3.3 Coefficient of flexibility test (type test and safety-related test, voluntary
OF ODIIGAtOrY) ..ot 19
8.3.4 Routine test or equivalent (safety-related test)............ccoooiiiiiiin, 19
8.4 Lifting ability test (type and safety-related test) ..........coooiiiiiiiiiiii . 19
8.4.1 [0 o)1= 7= 19
8.4.2 TP 1S e e 20
8.5 WeEighing 1ESES o 20
8.5.1 O OV e 20
8.5.2 [0 = T o= 1= 1= 20
8.5.3 Type tests (safety-related test) ... 21
8.5.4 Routine tests (safety-related test)......ccocoiiiiiiiii 22
8.6 SaAlING 1ESES et 22
8.6.1 O IV e 22
8.6.2 TP S S et 22
8.6.3 Routine tests (voluntary test) .. ... 23

8.7 Electrical insulation tests (routine tests).......ccooiiiiiiiii i 23



IEC 61133:2016 © IEC 2016 -3-

8.7.1 LY o 1= = 23
8.7.2 Voltage withstand test ... ... 23
8.7.3 Insulation impedance test.......co i 24
8.8 Protective bonding and return circuits tests (routine and safety-related test)......... 24
8.9 AT SYSIEM eSS o 24
8.9.1 LY o= = 24
8.9.2 Air tightness of main reservoirs and other air equipment (routine and
safety-related test) ... 25
8.9.3 Air tightness of brake cylinders and auxiliary reservoirs (routine and
safety-related test) ......oo i 25
8.9.4 Checking operation of compressed air equipment (type and safety-
related test where appropriate) ... .o 25
8.10 Hydraulic system tests (type, routine and safety-related test where
E= T o] o] o] o1 F=1 1= 1SN PP 26
8.11  Friction brake system tests ... ..o 26
8.11.1 LT o= = 26
8.11.2 Pneumatically applied brake systems ..........cccooiiiiiiiiiii e 27
8.11.3 Other systems (type, routine and safety-related as appropriate) .................... 27
8.11.4 Sanding systems (type, routine and safety-related test) .............cocoeiiiin. 27
8.12 Parking brake type tests (safety-related test) ..o mmme e viinei i 28
8.13 Auxiliary power supply system tests . i d 28
8.13.1 (0] T =To1 (V7 o e S ol g S an S e AP 28
8.13.2 Type tests (safety-related tests where“appropriate) ..., 28
8.13.3 O YU 1 g L= (=TS (s N | R A R S 29
8.14  Battery charging tests .. . i 29
8.14.1 [0 o)1= o 7= 29
8.14.2 Typetest oo oo L U L O A 29
8.14.3 Routingtpeststandards.iteh.ai/catalog/standards/sist/2272003a.......oceveeieeninnniis 29
8.15 Auxiliary andcontrolsysteml testsiGa/lalsislcnaec-0 L1 332020 30
8.15.1 OB IV e 30
8.15.2 LT 1= =TI (T £ 30
8.15.3 Train control (safety-related tests where appropriate) ............coooviiiiiiinnn. 31
8.15.4 Door control systems (safety-related test).........ccoooiiiii 31
8.15.5 Heating, ventilation and air-conditioning system tests (safety-related
test where appropriate) .......oooeiiii i 32
8.15.6 Lighting system (interior) ..o e 32
8.15.7 Other systems (type, routine and safety-related tests where
=T o] o] fo] oY A E= 1= ) [P 32
8.15.8 Software controlled systems (safety-related test where appropriate).............. 33
8.16  Tests on thermal engine and associated generating sets or transmission ............. 33
8.16.1 GENEIAI .o 33
8.16.2 Operating speed tests of the thermal engine (type tests).........c.coovveiiiinnnnnn. 33
8.16.3 Thermal engine protective devices (type test) ..., 34
8.16.4 Thermal engine fluid, air and exhaust circuits (routine test, safety-
related test where appropriate).......cccooeiiiiiiiiiiii 34
8.16.5 Engine driven auxiliaries ..o 34
8.16.6 Cranking of the thermal engine (type test) ..., 34
8.16.7 Operation of the thermal engine ..........cooiiiiiii i, 34

8.17 Traction system tests (type, routine and safety-related tests where
F= To] o1 o] o] 4 =1 1= L 35



-4 - IEC 61133:2016 © IEC 2016

8.18 Operability and maintainability (type test) ..o 36
8.18.1 LY 1= = | 36
8.18.2 Cabs and traincrew areas (safety-related test) .........c.coooiiiiiiiiiiii . 36
8.18.3 Passenger areas (safety-related test where appropriate)....................oo. 37
8.18.4 Rescue (safety-related test where required).............cooiiiiiiiiiiiii 37

8.19 Noise and vibration tests (type test, safety-related test where appropriate)........... 37

8.20 Safety-related system tests (routine tests) ..o 37
Schedule of AYNamMIC tESTS ...t e 38

9.1 LT o TCY - PP 38

9.2 Traction performance (tractive effort/speed characteristics)...................oll. 38
9.2.1 TP Ot e 38
9.2.2 ROULINE 1St e 39

9.3 Traction performance (journey time check) (voluntary type test) ............c.cooiini. 39

9.4 Braking 1ESS . e it 40
9.4.1 Type test (safety-related tests) ... ..o 40
9.4.2 Routine tests (safety-related tests) .........ccooviiiiiiii i 44

9.5 Traction and braking thermal capacity tests (type test, safety-related test

LT C=TE= o] o] fo o F=1 (=) I 44

9.6 Resistance to motion (voluntary type test),........coiiiiiiiiiii 45

9.7 Speed regulating system tests)(type and routine tests, safety-related where

E=Y o] o1 o] o1 = 1 =) I PP 45

9.8 Automatic train protection systems, (type, routine and safety-related tests) ........... 46

9.9 Vehicle/track iNteraction ... .. ..o e 46
9.9.1 Safety of runhing. «ih o g e b e e b, 46
9.9.2 Suspension clearances, inter-vehicle clearances (voluntary type and

safety-related test where appropriate) ..o 47

9.10 Ride comfort quality (voluntarytests)......... ... ... PP PT PP 48
9.10.1 Objective . 48
9.10.2 Type test . 48
9.10.3 Routine test (voluntary test) ... ..o 48

9.11  KinematiC €NVelOPe ... e 48
9.11.1 Type test (safety-related test).......cooviiiiiii i 48
9.11.2 Routine test (VOIUNTary) ... 48

9.12 Operation of wheel flange lubricators (safety-related routine test only) ................. 48

9.13  Current collector and power supply contact system compatibility tests

(safety-related type test ONlY) ..o 49

9.14  Aerodynamic effects (type tests only, safety-related where appropriate)............... 49

9.15 Electromagnetic compatibility (type tests only) ..o 50
9.151 Internal interference within the vehicle (safety-related where

=Y 0] o] o] oY -1 (=) I 50
9.15.2 External interference produced by the vehicle (safety-related where

= o] o1 o o] o =1 =) S 50
9.15.3 Radio frequency interferencCe...........oooiiiiiiii e 51
9.15.4 External interference to the vehicle.............. 51
9.15.5 Electrostatic discharges (voluntary test) ... 51

9.16 Interruption and voltage/jump and short circuit test (voluntary type test only)........ 51
9.16.1 LY 1= = 51
9.16.2 Voltage JUMP 1ESES .iuiii i 52
9.16.3 INterruption testS ..o e 52

9.16.4 Voltage variation testing........ccoooiiiiii i 52



IEC 61133:2016 © IEC 2016 -5-

9.16.5 Short CirCUIt teSt ...

0.7 NOISE LS S it

9.171 TP S e e e

9.17.2 Routine test (voluntary test) ... ...
9.18 Air systems — compressor duty cycle (type test, safety-related where

E=Y o] o1 o] o1 = 1 (=) I PP

9.19  Windscreen wWipers (fype teSt) .. . i i

9.20 Train control system (type test, safety-related where appropriate) ........................

Annex A (informative) List Of teStS ..o

Annex B (informative) Requirements for the European Community — Legal requirement
in accordance With AC/135/2002 ... e e e e

B.1 LT =Y = =Y
B.2 Legal FEfEIENCES . et
B.2.1 P IV S e e
B.2.2 Technical specifications for interoperability............c..cooo

B.3 European Standards relevant to Clauses in IEC 61133............coiiiiiiiiiiiiieen..

T oY [TeT o =1 o VR

Table 1 — Recommended 1080, CaSES ... oot rrmme ohe e s o5 mme s« fe e o7 T T e w2 e e e enanateaeenenenananesennenananns
Table A.1 — List of static tests (1 0F 4) ..o . e,
Table A.2 — List of dynamic tests (1]0F 2) 0. . /b e



1)

9)

-6- IEC 61133:2016 © IEC 2016

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS - ROLLING STOCK -
TESTING OF ROLLING STOCK ON COMPLETION OF
CONSTRUCTION AND BEFORE ENTRY INTO SERVICE

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the formi of recommendations foryinternational{use and are accepted by IEC National
Committees in that sense. While all feasonable efforts are made to ensure 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 Committees undertake to apply IEC Publications
transparently to the maximum’ extent possible, in,their, nationalland _regienal publications. Any divergence
between any IEC Publication and'thedcorresponding national 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 certification bodies. :

All users should ensure that they have the latest edition of this publication,

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

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

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

International Standard IEC 61133 has been prepared by IEC technical committee 9: Electrical
equipment and systems for railways.

This standard is derived from EN 50215.

This third edition cancels and replaces the second edition, published in 2006; it constitutes a
technical revision.

The main technical changes with regard to the previous edition are as follows:

References to standards other than international have been removed from the main text so
the notes refer solely to Annex B;

Annex B has been updated with the latest European information, and cross-references
between the TSIs and ENs and the clauses of IEC 61133 have been added.
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The text of this standard is based on the the second edition and the following documents:

FDIS Report on voting
9/2096/FDIS 9/2132/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.

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.
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