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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

International Electrotechnical Commission (IEC) is a worldwide organization for standardization.con
national electrotechnical committees (IEC National Committees). The object of IEC is\to

[national co-operation on all questions concerning standardization in the electrical and electtonic fig
end and in addition to other activities, IEC publishes International Standards, Technical, Specifi
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to 3

he subject dealt with may participate in this preparatory work. International,.governmental an
ernmental organizations liaising with the IEC also participate in this preparation. 1IEC collaborates
the International Organization for Standardization (ISO) in accordance with -eonditions determ
ement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as'nearly as possible, an inter
Eensus of opinion on the relevant subjects since each technical committee has representation
fested IEC National Committees.

Publications have the form of recommendations for internationalyuse and are accepted by IEC |
mittees in that sense. While all reasonable efforts are madeto ensure that the technical contenf
ications is accurate, IEC cannot be held responsible fot the way in which they are used or
nterpretation by any end user.

rder to promote international uniformity, IEC Nationah'Committees undertake to apply IEC Publ
sparently to the maximum extent possible in theif\ national and regional publications. Any div
een any IEC Publication and the corresponding national or regional publication shall be clearly indi
atter.

itself does not provide any attestation of egnformity. Independent certification bodies provide co
pssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

sers should ensure that they have, thelatest edition of this publication.

iability shall attach to IEC or its directors, employees, servants or agents including individual exp4g
hbers of its technical committees and IEC National Committees for any personal injury, property darf
r damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe
bnses arising out of the_publication, use of, or reliance upon, this IEC Publication or any oth
ications.

ntion is drawn to (the "Normative references cited in this publication. Use of the referenced publicd
bpensable for the correct application of this publication.

ntion is drafvh.to the possibility that some of the elements of this IEC Publication may be the su
nt rights.(IEC shall not be held responsible for identifying any or all such patent rights.

hprising
romote
Ids. To
Cations,
s “IEC

ication(s)”). Their preparation is entrusted to technical committees; any IEC National €Committee inferested

d non-
closely
ned by

hational
rom all

National
of IEC
for any

cations
brgence
ated in

formity

for any

rts and
hage or
ps) and
er IEC

tions is

bject of

made

has been made. Additions are in green text, deletions are in strikethrough red text.

edline version of the official IEC Standard allows the user to identify the ch
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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 m

the
e A

between the TSIs and ENs and the clauses of IEC 61133 have been added.

The tg

Full infformation on the voting for the approval of this standard can be found in the rep

voting
This p

The ¢
the st

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

arence i i in text so

notes refer solely to Annex B;

nex B has been updated with the latest European information, and crosszrefer

indicated in the above table.
ublication has been drafted in accordance with‘the ISO/IEC Directives, Part 2.

bmmittee has decided that the contents of this publication will remain unchange

xt of this standard is based on the the second edition and the following documents:
FDIS Report on voting
9/2096/FDIS 9/2132/RVD

ences

ort on

g until

pbility date indicated on the IEC web(site under "http://webstore.iec.ch" in the¢ data

relatedl to the specific publication. At this date, the publication will be

e re¢onfirmed,

e withdrawn,

o replaced by a revised edition,-or

e anjended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indjcates

that it
of its

contains-colours which are considered to be useful for the correct understanding
contentsy Users should therefore print this publication using a colour printer.
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RAILWAY APPLICATIONS - ROLLING STOCK -
TESTING OF ROLLING STOCK ON COMPLETION OF
CONSTRUCTION AND BEFORE ENTRY INTO SERVICE

cope

This International Standard specifies general criteria to demonstrate by testing that newly

COf‘IStI’ etad complata raibwav vahiclac confarmm wwith ctandardc Ar Athar narmAativa doc
Tt CoMmpreteTamv ey Y e e e S GO O Wt St e e o O ot e o ety e oo

This

Rents.

International Standard, as a whole or in part, applies to all railway vehicles

specigl purpose vehicles such as track-laying machines, ballast cleaners and’ per

carrie

s. The extent of application of the standard for particular vehicles will ‘be spec

mentigned in the contract, to take account, where necessary, of any legislafivg requirem

NOTE

The parts of the standard which are applicable will depend on the type of vehicle (e.g. passenger,

powerefl trailer, etc.).

NOTE 4

railway [infrastructure.

NOTE
vehicle

In so

B This standard does not deal with tests carried out on compenents or equipment before fitting

far as this International Standard is applicable, itmay be used for the following:

— geperator sets mounted on a vehicle provided for auxiliary purposes;

- €

gctrical transmission used on trolley buses or similar vehicles;

— coptrol and auxiliary equipment of vehicles with non-electrical propulsion systems;

— vehicles guided, supported or electrically propelled by systems which do not us
adhesion between wheel and raik

NOTE
The so

4 Specific technical requiremens apply to vehicles which operate on the railways in the Europear
rce of those requirements is.given in Annex B. Where a European requirement applies to a given ¢

note hak been inserted at the end ‘of the clause.

2 N

brmative references

The fdllowing décuments, in whole or in part, are normatively referenced in this docume
are inflispensable for its application. For dated references, only the edition cited applig

undat
amen

IEC 6

d references, the Ilatest edition of the referenced document (including
¥ments) applies.

pxcept
sonnel
fically
ents.

freight,

The scope of this standard excludes railbound and road/rail vehicles for construction and maintenfance of

to the

be the

Union.
ause, a

ht and
s. For
any

0077 (all parts), Railway applications — Electric equipment for rolling stock

IEC 60310:2004 2015, Railway applications — Traction transformers and inductors on board
rolling stock

IEC 60322:2001, Railway applications — Electric equipment for rolling stock — Rules for power
resistors of open construction

IEC 6

0349 (all parts), Electric traction — Rotating electrical machines for rail and road
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IEC 60494-1:2002 2013, Railway applications — Rolling stock — Pantographs — Characteristics

and te

sts — Part 1: Pantographs for main line vehicles

IEC 60494-2:2002 2013, Railway applications — Rolling stock — Pantographs — Characteristics

and te

sts — Part 2: Pantographs for metros and light rail vehicles

IEC 60529:2004 1989, Degrees of protection provided by enclosures (IP Code)

IEC 6(057T:7998 2012, Railway applications — Electronic equipment used on—rail—a

rolling

IEC 60850:2000 2014, Railway applications — Supply voltages of traction systeis

stock

IEC 61287 (all parts), Railway applications — Power convertors installed on board rolling| stock
IEC 61287 _1:-2005 ailwav annlicratinns Dawar convertors installedNon -bhoard rollina dtock
IEC-61287-1:2005,-Railway-applications —Power-convertors-installed-on-board-rolling-stock
IEC 61377-1:2006, Railway applications — Rolling stock *< "Part 1: Combined testing of
invertér-fed alternating current motors and their control system

IEC 61377-2:2002, Railway applications — Rolling<stock — Combined testing — Hart 2: |
Chopper-fed direct current traction motors and their,control

IEC 61377-3:2002, Railway applications —<Rolling stock — Part 3: Combined testjng of |
alterngting current motors, fed by an indirect converter, and their control system

IEC 61991:2000, Railway applications — Rolling stock — Protective provisions dgainst
electrical hazards

IEC 62236-3-1:2003 2008, Railway applications — Electromagnetic compatibility — Paft 3-1: |
Rolling stock — Train and eomplete vehicle

IEC 62236-3-2:2003 2008, Railway applications — Electromagnetic compatibility — Palt 3-2: |
Rolling stock — Apparatus

IEC 62278:2002, Railway applications — Specification and demonstration of reliability,
availapility, maintainability and safety (RAMS)

IEC 6
the co

IEC 62425, Railway applications — Communication, signalling and processing systems —

313:2009, Railway applications — Power supply and rolling stock — Technical criteria for

ordination between power supply (substation) and rolling stock

Safety related electronic systems for signalling-*

IEC 62427:2007, Railway applications — Compatibility between rolling stock and train

detection systems

IEC 62845, Railway applications — Radio remote control system of traction vehicles for

shunti

ng application

+ To be published-
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IEC 62846, Railway applications — Current collection systems — Requirements for and
validation of measurements of the dynamic interaction between pantograph and overhead
contact line?

ISO/IEC 17025:2005, General requirements for the competence of testing and calibration
laboratories

ISO 3095:2005, Acoustics — Railway applications — Measurement of noise emitted by
railbound vehicles

ISO 3381:2005, Railway applications — Acoustics — Measurement of noise inside—rail
railbofind vehicles

ISO 9001:2015, Quality management systems — Requirements

NOTE |For applications in the European Union, see also the references in Annex B.

f] 5231 3FdE| : 2@@5, A | ) 3 P 7 ) . . .
-units

¢ 523-3: EFé Edition. 2003 Seri { i £ " |

UG

powed]

. ord e . . .

UIC Leaflet 623-2: 3" Edition, 2005, Approval tests for the diesel engines of motive power
LR

[S3Tass1

engings-of-motive-power-units

3 Terms, definitions and abbreviations

For the purposes of this document, the following terms, definitions and abbreviations apply:
3.1
a.c.
alterngting current

3.2
approval authority
any bpdy other than( the purchaser with the legal right to require tests to be performed on
vehiclgs within thenscope of this standard and to whom compliance verification—ust is
demonstrated

Note 1 fo entry.n These bodies-may can be different in each country and-may can include national or interpational
regulatpry/bodies, national safety authorities, infrastructure-contrellers managers, and, in Europe, Notified| Bodies
(see Annex'B).

3.3

contract

all the component parts of the technical specifications agreed between manufacturer and
purchaser, consisting of purchaser’'s technical specifications, manufacturer’s technical
responses, minutes of meetings, and any other formal contract documents

3.4
d.c.
direct current

2 To be published.
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3.5
EMC

electromagnetic compatibility

3.6

infrastructure-contreller manager

organisation which-centrels manages the railway infrastructure, including, for example, track,

signal

3.7
IP

ling, communications and structures

ingres Protection

3.8
manu
organ

Note 1
more p

3.9
manu

locatid

perfor

3.10

facturer
sation which has the technical responsibility for the supply of the vehicle system.

o entry: There-may can be more than one manufacturer where the contract forcthe-vehicle is split i
rts.

facturer’s works

med

modiffcation level
definition of equipment modification status for which the test results are valid

3.1

purch

organ

Note 1
unless

3.12
qualit
docu
whom

3.13

routin
test tg

compl

3.14

laser
sation which orders and will own-the vehicle

to entry: The purchaser-may cap~have the responsibility for direct negotiations with the manuf]
hat responsibility is delegated\te*the user, a main contractor or a consultant.

plan

and when to«a specific project, product, process or contract (ISO 9000)

e test
whieh each vehicle is subjected to during or after manufacture to ascertain whe
es.with the specified criteria

two or

n where the assembly of the vehicles is completed and where static tests are genperally

pcturer, |

ent specifying~which procedures and associated resources—shalbe are applied by |

ther it

safety-related
carries responsibility for safety

3.15
suppl

ier

organisation which has the responsibility for the supply of individual items of equipment or
groups of equipment to the manufacturer

3.16
suppl

ier's works

location where individual items of equipment or groups of equipment are manufactured
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3.17

test plan

plan of the tests to be undertaken by the manufacturer as presented within its quality plan,
including all supporting information on the conduct of the tests

Note 1 to entry: In the context of this standard, the test plan includes all subordinate test specifications.

3.18

type test

test of one or more devices, system or complete vehicle to show that the design meets the
required specifications and the relevant standards

3.19
uic
Union|Internationale des Chemins de Fer (International Union of Railways)

3.20
user
organisation which will use the vehicle

Note 1 fo entry: The user will be a train operator and-may can be the purchaser,”or another party who uses the
vehicle |on behalf of the purchaser through, for example, a leasing arrangemenf.

3.21
validgtion documentation
documented evidence that a product, process or sgfvice is in conformance with spgcified
requirements or other normative documents

3.22
voluntary test
any adlditional test (either type or routine)sadded to the Test Plan by agreement betwegn the
manufacturer and the purchaser

3.23
WSP
wheelglide protection

4 Requirements

4.1 General

The manufacturer shall exercise control over all activities affecting the quality of the products
to enq:re that the requirements of the standards or other normative documents to whigh the

declaration refers are met.

For this purpose the manufacturer shall have at his disposal all necessary means for carrying
out this control at all levels (for example raw materials, supplies, production, finished products
or packing). Information on the manufacturer's quality system and the results of tests as
appropriate shall be available.

The manufacturer shall establish and maintain a quality system. This shall include auditable
procedures covering the final inspection and test operations, including workmanship
standards, test specifications, test records, calibration of test instruments and equipment,
document control, control of non-conforming products and personnel training.

NOTE It is recommended that manufacturers operate a quality system in accordance with
ISO 9001.


https://iecnorm.com/api/?name=dd3fcdf5e3dd123b4c874617e73d0328

IEC 61133:2016 RLV © IEC 2016 -13 -

The quality plan for the design, production, inspection and testing of the product shall
include a test plan defining how the manufacturer will demonstrate conformance to the
specified requirements.

The configuration (type numbers, serial numbers, modification status) of key components,
including revisions of software, shall be recorded as a “quality” record.

The contract shall define the various tests to be undertaken on completed vehicles and
before entry into service to assure the purchaser that:

— the vehicles comply with the technical requirements of the contract (type tests, 3.18, see
alse-5-3-H;

— every vehicle conforms to the design standard proved in the type tests (routine tests| 3.13,
seg also 5.3.2);

— the vehicles comply with the appropriate legislation (national or regional);
— th¢ vehicles are compatible with the railway system on which they arefihtended to fun as
defined in writing by the infrastructure manager.

Inspe¢tion of the vehicle, including equipment installation, piping and wiring, apd all
compaonent type and routine tests shall be successfully completed-according to the relevant
standlrds and specifications, except as permitted by 6.1, before the tests within the scppe of
this standard are commenced. The tests covered by this standard are to demonstrate qorrect
interfgcing with the functions of the vehicle.

This standard does not cover the following types of testing:

— enfurance and reliability,

— dejelopment,

— inJestigative (except for guidance onlyJ);

— system test, such as subassembly or'system combined test.

NOTE |The European requirements for product verification and tests are specified in Annex B.
4.2 |Third party test facilities

If it is|intended to use third\party test facilities this shall be declared and agreedaHhe—Tme—eﬁ
contrdet with details—efthe-thirdparty—its, the test facilities required and the accredjtation

expecfed included in(the test plan (see 4.3).

This shall of necessity apply to:

— stgtic tests necessitating the vehicle to be moved to a specialised test centfe not
beJonging to either the manufacturer or the purchaser;

- dynamlc tests on another system not belonging to either the manufacturer or the user.

It is recommended that third party test facilities are accredited to ISO/IEC 17025.

NOTE4+ The purchaser or the approval authority of the country concerned may require tests to |
be carried out by an accredited test facility independent of the manufacturer.

4.3 Test plan

The various tests to be undertaken—by—the—manufacturer shall be presented by the |
manufacturer within its quality plan as a test plan which shall detail the following:
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a) the test programme;

b) the component and equipment type tests to be completed before undertaking each vehicle

test;

c) the test facilities to be used, including, as appropriate, their accreditation and competence

details, and their level of independence from the manufacturer;
d) the test methods;
e) the vehicle loading conditions for each test;
f) the environmental conditions for each test;

g) the limits and tolerances of any test measuring methods;

h) the
PD—th4
i) the
The tqg

Wherqg
appro
or the
the te

Wherg
safety|

success criteria for each test;
. . ;
validation documentation.

st plan may include referenced test specifications to include some ofthe details a

the contract requires validation of certain tests or documents, by the purchaser
al authorities, these shall be identified in the test plan. In the, case where the cq
approval authorities require evidence to be kept, the reglirement shall be inclu
5t plan and the purchaser shall agree the test specificatiod,

or risk assessment performed in accordance-with IEC 62278, or as required

extern

identiffed as such in the test plan. The term ‘safety-related” is used (see definition

derive

categogry. The final decision on whether a test(is safety-related rests with those who deté

the ¢

from IEC 62425) in this standard to.identify those tests which might be i

tribution made by the test to the responsibility for safety.

bove.

Dr any
ntract
Hed in

the contract requires safety to be demonstrated_by a series of tests derived from a

by an

al Approval Authority, then these tests shall Be included in the test programme and

3.14,
n this
rmine

The auditable process used to derive-the information for the test plan shall ensure that fhe list

of tesfs produced to support the validation documentation is comprehensive.

The chnfiauration (tyuna niimhare carial niimhare madificatinon ctatiie) Af av ~camn antc
The—cpnfiguration—{type—nunibers,serial-numbers,—modification—status)-ofkey—compepents;
including-revisions-of software;shall be recorded-as-a-“quality’ record-

On successful completion of each test the validation documentation shall be prepared py the
manufacturer.

5 Chategories of tests

5.1

General

The test plan shall present the tests to be carried out in the following categories:

a) preliminary adjustment tests (see 5.2);
b) acceptance tests, which include:
o type tests, see 5.3.1;
e routine tests, see 5.3.2;
o tests required by the Approval Authority, see 5.3.3;

c) investigation tests (see 5.4).

The tests may be simplified or omitted by agreement between purchaser and manufacturer:
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1) if the vehicles concerned are demonstrated to be identical to vehicles previously
constructed and for which experience is available, or if the vehicles are equipped with
motors or other important components stipulated by the purchaser;

2) if it can be shown by documentary proof that equivalent tests have been performed under
representative conditions.

3) by agreement with relevant approval authorities, where specified in the contract. The
information required may be provided by reference to other standards.

5.2

Preliminary adjustment tests

Before submitting the vehicle to the acceptance tests, the manufacturer may require to carry

out pn
may i
minim
satisfg

hvolve test runs on the user's lines with or without load. In this event, at-le
m amount of testing required for safe running (see 6.2) shall be completed
ction of the user and the infrastructure-centreller manager.

which
st the
to the

The maximum total distance of the trial runs to obtain necessary adjustments shodild be

agree
maxin

contrict, a maximum run not exceeding 5 000 km should be adopted, for vehicles which
jected to the type tests.

j in the contract and shall take into account the type of vehicle,_more especis
um speed and the new devices which are incorporated. Failing'a specified value

lly its
in the
are to

These€
design
in Tab

The tqg
at the

If the

manufacturer shall agree’ with the purchaser those additional tests which are necessary

first p
The tg

Volun

Acceptance tests
Type tests

tests shall be performed over an_agreed duration to demonstrate that the V
complies with the performance reguirements specified in the contract. They are
les A.1 and A.2 in Annex A and described in Clauses 8 and 9-{see-Clause-6}.

sts shall be undertaken on-the first vehicles built to the design unless otherwise g
time of contract and included in the test plan.

type tests are sperformed on a prototype or pre-production vehicle, the

oduction built vehicle to be included in the test plan.
sts shall™be performed under the appropriate test conditions as explained in Claus

ary, type tests may be required only if they are specified in the test plan.

ehicle
listed

greed

n the
pn the

e 6.

5.3.2

Routine tests

These tests shall be carried out on each vehicle to be delivered. They are listed in Tables A.1
and A.2 in Annex A and described in Clauses 8 and 9-(see-Clause-6).

Specific parameters used in the type test should be selected as the test criteria for
compliance of each vehicle. The routine tests shall include sufficient measurements and
checks to confirm compliance with the selected test criteria.

The tests shall be performed under the appropriate test conditions as explained in Clause 6.

The results obtained in the routine tests shall, taking into account acceptable tolerances, not

be les

s satisfactory than those obtained for the type tests.
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In cases where observations made during the corresponding type tests make it unnecessary
for the routine test to be repeated in its entirety, a limited range or sample of routine tests, or
a simplified form of those tests stated in the summary tables, or declarations of conformity
may be accepted by agreement in the contract.

Any necessary additional routine tests shall be agreed in the contract and included in the Test
Plan.

5.3.3 Tests required by Approval Authority

Tests required by Approval Authorities and those tests demonstrating safety (see 4.3) shall be

| |\ idantifiod in tha tact nlan TAactc raaardad Ac 1n thic ~atanary Aarn chowan in Tahla A 1
clearly-identified—in-the-testplan—Fests—regarded-as—in-this—category-are-shownin—ables A.

and A|2 in Annex A.

5.4 |Investigation tests

Investjgation tests are special tests of an optional character and are carried out in order to
obtain| additional information. They shall be carried out only if they ‘@re specified |in the
contract.

These| tests may be arranged by agreement between purchaser and manufacturer. I each
particllar case, the purchaser and manufacturer shall agree aofi‘the operating method apd the
progrgmme for these tests.

The rgsults of investigation tests shall not be used _as)a reason for refusing to accept the
vehicle.

6 Test conditions

6.1 General

Tests shall be performed under theprevailing ambient conditions unless otherwise specified.

The tgst plan shall take account.of the nature and site of each test and should cover:

a) type and routine test programmes, especially in those cases where this standard gllows
th¢ parties a freedomof choice;

b) static tests (see 6-2);
c) dypamic testS.(see 6.3);

d) methods for'testing for environmental conditions, e.g. snow, rain, dust, temperaturg, etc.
where these conditions are seasonal;

e) fagtery tests on components which, due to shortage of suitable test facilities pt the
supplier's works, are required to be carried out on the completed vehicle either statically
or dynamically;

f) test requirements for any equipment supplied by the user or purchaser and installed in the
vehicle; such requirements being agreed in advance among the parties concerned,
including the manufacturer of the relevant equipment.

6.2 Static tests

These tests should normally take place at the manufacturer’'s works and are described in
Clause 8.

These tests shall include checks that the vehicle is sufficiently safe to undertake the dynamic
tests.
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The test facilities shall be appropriate and sufficient to ensure the tests are performed
consistently; otherwise, the manufacturer shall inform the purchaser of any limitations of their
test facilities with respect to these tests.

Where tests are performed at a third-party facility (see 4.2) which involves—movement
transportation of the vehicle to or from that facility, sufficient tests shall be undertaken by the
manufacturer to ensure that the-movement transportation can be completed safely.

6.3 Dynamic tests

onarata or if nat availahla Avar Linac vaith cimilar ~haran
operafe—e—Hotayataore— Sy e eSS Wihr—SHa—erata6teH

and afe described in Clause 9.

The tdgsts may be undertaken on the lines over which the vighicle is intended to operat¢ or, if
not avVfailable, over lines with similar characteristics or eh{specialised dedicated test fadilities.
The tgst locations and arrangements shall be specified'in the contract.

Arrangements for access to the lines and the provision of traincrew as appropriate should be
included in the conditions specified in the contr&et.

The r¢quirement to perform a test should® not take precedence over the regulations [of the
relevant infrastructure managers or test\facility manager.

Provigion of all the necessary fagilities by the purchaser or the provider of the test facilitjes for
any pfeparation for dynamicests (including preliminary test running) should be inclufled in
the conditions specified in the~Contract.

Wherg it is necessary\to undertake the dynamic tests on the track of another infrastructure
contrglter manager, the selected route, its characteristics and conditions of operation shall be
agreed at the timéwof contract.

tment-

NoTE-1 Attention is drawn to the need to ensure that the responsibilities of all parties involved
in performing the dynamic tests are clearly defined.

NOFE2 Attention is also drawn to the need to complete all the necessary preliminaries such
as the relevant parts of the reliability, availability and maintenance case and the safety case
before undertaking the dynamic tests.

7 Validation documentation

The validation documentation shall contain sufficient information to identify the vehicle and all
its major components and enable these to be traced through the test records. As a minimum
the following shall be provided:

a) the name and address of the organisation which produced the documentation;

b) the name and address of the manufacturer;



https://iecnorm.com/api/?name=dd3fcdf5e3dd123b4c874617e73d0328

d)

e)
f)
g)

8

8.1

-18 - IEC 61133:2016 RLV © IEC 2016

the identification of the vehicle and its major components by name, type, model number
and any relevant supplementary information such as lot number, batch or serial number
and modification level,

the standards or normative documents referenced in the contract or test plan in a clear
and concise way;

all supplementary information such as grade or category of the vehicle components;
the date of the documentation;
the signature and title or an equivalent marking of the authorised signatory.

Schedule of static tests

General

The manufacturer shall undertake the schedule of static tests as defined in the tes{ plan.
Table|A.1 gives a representative list of static tests which may be included\in the schiedule.
The list shall not be taken as exhaustive but may be used as a guidelineyin'‘the proces$ used

by thel manufacturer to produce his test plan.

In the|absence of specific requirements in the contract, the following’tests shall be included in

the

tegt plan as appropriate for the type of vehicle covered in the‘eontract.

Unles$ otherwise stated in the subclause heading, the following requirements are for bgth the
type gdnd routine tests. Where different requirements are specified for these tests, they are

detailgd in separate subclauses for type and routine tests.

8.2
8.2

A Objective

Dimensional tests

To verify that the outside dimensions of\the vehicle, any clearances and flexible conndctions
when |[completely assembled and .in~working order, comply with the limits set out jn the

contract.
8.2.2 Type tests
8.2.2. Outside dimensions (safety-related test)

For each type of vehicle the outside dimensions of the vehicle (including, for example, car
heighfl, coupler height, bogie height) shall be measured and checked against the limits get out

in the [contract;which may include the following conditions:

a)
b)
c)
d)

e)

the range of adjustment of all appropriate components (for example air suspension);
thI
the range of loading conditions (see 8.5.2);

range of tolerances for wear and tear (for example wheel wear);

the range of movement in case of failure or damage (for example suspension
components);

the worst case combinations of the above a) to d).

Clearances of items that may intrude into limiting dimensions, for example doors which open
outwards, shall be taken into account and checked under working conditions if required by the
contract.

Where dimensions are determined by calculation, suitable dimensions shall be identified to be
checked and included in the test plan.

NOTE European requirements for measuring freight wagons are given in-European-Standard EN43775 Parts 1 to
6-(see Annex Bj.
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Where the contract does not specify a static loading gauge for the vehicle, the manufacturer
shall declare a kinematic or swept envelope in accordance with rules agreed in the contract.
The tests required to justify the kinematic or swept envelope shall be included in the test plan.
The conditions a) to e€) above, and the intrusion of items into the limiting dimensions, shall be
taken into account in the determination of the envelope (see 8.3).

8.2.2.2 Clearance tests (safety-related test)

Tests shall be carried out to determine whether the specified clearances are achieved during
relati ti ffred— act as
follows:

a) between vehicle bodies and bogies;

b) between adjacent coupled vehicles.

See the note after 8.2.2.3 below.

8.2.2.3 Hose and cable length tests

Tests [shall be carried out to determine the appropriate length/for bogie and inter-car |hoses
and cables resulting from the relative movements specified%n*8.2.2.2 for the load condglitions
and track geometry specified in the contract.

NOTE |The clearances and lengths determined by tests 8.2.2.2 and 8.2.2.3 can be calculated, and verified |by test,
which can be carried out statically, using a bogie rotation tablexand traverser, or during the dynamic tests.

8.2.2.4 Current collector static tests (safety-related test)

It sha;ll be ascertained statically that the operation of current collectors is satisfactory |within
the limits of movement and static contactdorce specified in the contract.

Tests| shall be made on pantographs, including the limiting dimensions of |ateral
displagement, as specified in IEC 60494-1 or IEC 60494-2.

NOTE | Requirements for gauging are given in UIC Leaflet No. 505-1. European requirements are diven in
Annex BB.

8.2.3 Routine tests

Outside dimension tests (8.2.2.1) and clearance tests (8.2.2.2) shall be carried out |[n one
load cpndition\only (see 8.5.2), and confined to key dimensions determined from the typge test.

Parts |with- provision for adjustment according to the wear of the wheels (such as|stone
guards; “fcyualdb, srowptotghs,—sandingpipes—and dlltcllllac) strattbe—checked—for—<orrect
adjustment.

8.3 Gauging test
8.3.1 Objective

To verify that the envelope of the vehicle is in accordance with the design.

8.3.2 General (type and safety-related test)

The contract may specify the size of the vehicle in a number of alternative ways, requiring
different tests for verification, for example:


https://iecnorm.com/api/?name=dd3fcdf5e3dd123b4c874617e73d0328

- 20 -

IEC 61133:2016 RLV © IEC 2016

Build gauge — if the dimensions of the vehicle are specified, the dimensional checks in 8.2 are
sufficient verification.

Kinematic envelope — if a kinematic envelope is specified, the dimensional checks in 8.2 and
an analysis of the dynamic movements of the vehicle are required, supported by the
coefficient of flexibility (sway) test (8.3.3) to validate the calculations used in the analysis.

Swept envelope - if the vehicle is being run on a line where clearances are less than the
normal clearances specified by the infrastructure—centreller manager, a swept envelope,
taking account of centre throw and end throw on curves may be required, supported by the
coefficient of flexibility (sway) test (8.3.3) to validate the swept envelope calculations.

NOTE |European requirements are given in Annex B.
8.3.3 Coefficient of flexibility test (type test and safety-related test, voluntary o
obligatory)

H-regyjired-to-verify-the-caleulation-ef-a-kinematic-orsweptenvelopethen-this-testshall-be-a

This fest is voluntary, unless required to verify the calculatien “of a kinematic or |swept

envelgpe; if so it shall be an obligatory type test for each refeyant vehicle type, whefre the

relevant type has characteristics representative of a numberfWwehicle types.

NOTE | UIC Leaflet No. 505-5 defines the coefficient of flexibility/European requirements are given in-E4ropean

Shomda Bl e0 e I the cone s ol pronaration eoo Annex BY.

H—reghi - The manufacturer,shall supply the calculated values pf the

coeffigient of flexibility in both minimum and-erysh'exceptional load states (see 8.5.2).

The cpefficient of flexibility shall be determined by static direct measurement (sway test)

unlesg the method of determination of th€+ehicle envelope permits a dynamic roll test.

NOTE 4 Euronean reaguiremaents ara aivan 18 LG | aaflat Ng 5055 which dafinags tha coefficiant of flaxibility _Thic

NOTE 4 Europeanrequirementsare-giveniH-UIC Leaflet No-505-5-which-definesth ficient-of Hexibilfy—This
tinttide . : :
AL an emptvor loaded - vehicledis nlaced when stationarvy—_—on-a canted track D the runnina level df whie
wheln—an-empty—orloadedvehicledisplaced—when-stationary—on—-a—canted-track-D—the—runningleveldi-which
fornmks an anale with tha hérizantal ite hodvleans on-its snrinas-and forms - an anale n with the nernebhdicular
forals—an-angle-5-with-the-hérizontal—its body leans—on-itssprings—and-forms—an-angle-n-with-theperpefdicular
theratio-o/n—calculatedormeasured-after—elminatingthe-influenceof-dissymmetries—and-that-of-thefrijction—of
sprihas—and -shock ‘absorbers is called the coefficient of flexibilitv—of the vehicle and is desianatedl by the
sprihgs—and—shockgbsorbers—is—called—the coefficient—of flexibilityof thevehicle—and—is—designated| bythe

8.3.4 Routine test or equivalent (safety-related test)

The gbometry-of-each-vehicle-shal-be—verified-by-suitable-means—such-as—a—routine-test using

a template or a controlled production process.

8.4
8.4.1

Lifting ability test (type and safety-related test)
Objective

To verify the ability of the vehicle to be lifted under conditions as specified in the contract.

8.4.2

Type test

The test consists of lifting the vehicle at the designed lifting points using either overhead
cranes or jacks. It shall be checked that the vehicle mechanical interfaces, attachments,
deflections, etc., are within the tolerances specified in the contract. As a minimum the tests
shall demonstrate that the vehicle can be lifted without permanent deformation occurring.
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NOTE European requirements for lifting tests for re-railing and recovery are given in Annex B.

8.5 Weighing tests

8.5.1 Objective

To verify that the vehicle mass and distribution complies with the limits set out in the contract.

This normally includes, for each type of vehicle, tests for the following parameters:

a) the vehicle mass;

b) thruea&u&ed—&ead—pe«—a*ka;—
c) the measured load per wheel-{(if-specified).

8.5.2 Load cases

The Igad cases shall be specified in the contract. The recommended load@ases are given in
Table|1:
Table 1 - Recommended load cases
Minimum load ,[~Normal load Excepti¢nal
lerush lpad
Passelnger/freight loads 0 See following text
Toolinjg Complete
Crew 0 Full complement
Level pf sand 0 2/3 Full
Water for heating, toilets, catering, etc. 0 2/3 Full
Fuel 0 2/3 Full
Thermal engine coolants and lubricants Normal Normal Normal
Other fluids and lubricants Normal Normal Normal

For vghicles intended to carry passengers or freight loads, in the absence of other inforfnation

from the purchaser the lgads shall be determined as follows:

— Mihimum load: Loading state of the vehicle specified in the contract in which the veh

complete and which will enable the vehicle to be moved or towed.

icle is

— Ndrmal load;*Load as specified in the contract for the performance tests, for example

mqtoring-er braking.

— Exceptionalferush load: Maximum load that can be operated safely under con

litions

sp bcified in the contract and used for Qpnr\ifir Ir_\nrfnrmnnm:\ tests for t:\(sum'r_\lt:\7 emel

braking.

gency

For vehicles not intended to carry passenger or freight loads, for example locomotives, the
normal and exceptionalferush passenger/freight load is assumed to be zero, i.e. the same as

minimum load.

In order to reduce to a minimum the handling of additional loads, dimensional tests and

weighing operations may be:

— carried out in the same loading state;

— executed in loading states other than those specified in the contract, provided suitable

corrections are applied to the recorded values.

NOTE European requirements for load cases are given in Annex B.
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Type tests (safety-related test)

The weight of the vehicle and the vertical load exerted by each wheel on the track shall be
measured and shall be accompanied by a statement as to the accuracy of the measuring
equipment. The weighing tests are normally carried out at the manufacturer’s works, but may
be done at the purchaser’s or user's facility by prior arrangement. If the measuring equipment
is used in the open air (outside a building), the effects of the prevailing environmental

condit

ions (for example wind and rain) shall be recorded and taken into account.

Unless stated otherwise in the contract, the loading state of the vehicle during the weighing
operations shall be minimum load and-erush exceptional load. Tests at normal load may be

carried out as investigative or voluntary tests.

Weighing tests may be preceded by adjustment of the suspension, carried outyby means
which| in principle, do not require the measurement of loads but only checks of-a dimensional
charagter.

Immediately before the test, a means shall be employed to activatethe primar

secon

Hary suspension systems (for example by running the vehicle lover a section o

with Igvel differences) to reduce the likelihood of excessive locked-in forces and the V

being

The v

off-centre.

discorjnected and bogie inter-couplers loosened (if fitted). ‘After activation of the susp
system and during weighing, no alteration or adjustmiéent shall be made to the vehic

artifici
of the
and a

Four

lal alteration shall be made by means of blowsj/shaking or other procedure to the
body and the suspension produced by the previous activation of the suspension {
ising from friction between the several parts.of the suspension.

buccessive and complete weighing operations shall be carried out, the vehicle

moved and measured twice in both directions, so as to eliminate as far as possible the

resulti

The v

Ing from balance inaccuracies and\friction.

blue of the measurements~shall be taken as the arithmetic mean of the values

during the weighing operations.

Altern

htive weighing methods may be used as appropriate to the vehicle suspension 3

(e.g. gpring or air suspension) or the weighing equipment available (e.g. running the

over t
case,

The n

ne weighing site;y then lowering the vehicle vertically onto the weighing machine).
the conditiens and number of weighing operations shall be defined in the contract.

y and
track
ehicle

ehicle shall be run at reduced speed on to the weighing site, with frictional dampers

pnsion
e. No
state
ystem

being
errors

noted

ystem
ehicle
In this

ass of-the vehicle and the load on the individual axles and wheels on the vehicl¢ shall

meet 1he requirements of the contract, taking into account the following:

— the maximum and minimum mass, and allowable folerance on the overall mass of the

ve

hicle;

— the maximum load and allowable tolerance on the load of each axle on the vehicle;

— the difference in load from one side of the vehicle to the other.

The following measurements when defined in the contract shall be tested:

— the excess mass of the vehicle in running order over that stated in the contract;

— for motive power units, the static adhesive load;

— for motive power units, the load on each driving axle compared to the average value of the
loads on driving axles intended to exert the same tractive effort;

— the load per axle compared to the figure permissible on the lines on which the vehicle is to
run; this figure shall be specified in the contract;
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the load on the line of the wheels on one side compared to the average of the loads on

both lines of wheels and for a given axle, the load per wheel compared to the average
load per wheel of this axle.

NOTE The European requirements for axle load tolerances are specified in the Technical Specifications for
Interoperability as identified in Annex B.

8.5.

4 Routine tests (safety-related test)

The weighing tests defined in 8.5.3 shall be carried out except as indicated below.

The loading state of the vehicle shall be minimum load.

Two sjccessive weighing operations shall be carried out.

For wagons and non-powered carriages, a declaration of conformity is acceptable if agreed in

the

8.6
8.6

A Objective

copntract.

Sealing tests

To verify that the sealing (e.g. the IP rating according to IEC 60529) employed on the ehicle
and apy filters, separators or similar devices comply with-the performance specified [in the

contract.

8.6

.2 Type tests

The tgst plan shall include tests of the vehicle-body and equipment cases and cupbodrds to
verify [that the contract requirements are met(“The vehicle shall be complete with all reflevant
interigr fittings, equipment and covers. The“tests shall take account of the factors [in the

following subclauses, as appropriate:

a)

c)

Where the contract includes air-Conditioning or pressure ventilation equipment, thg parts
of [the vehicle or equipment covered by that equipment shall be tested in accordange with
8.15.5.

The water tightness of.the body and electrical equipment boxes mounted outside the
body, including all openings, doors, covers, cover strips or crevices which might| allow
penetration of water or snow, shall be tested.

The validation ef 'water tightness shall be conducted in conditions representative [of the
ate in which*the vehicles are to operate. The regime of representative testing shall be
agreed in the\contract and included in the test plan.

istinction shall be made between the water-tightness of the openings (air inletg, etc.)
wHich,depends essentially on design and the water-tightness of covers (doors, wirldows,
bo ; . . . : e L

The tightness of openings and covers as well as the effectiveness of the arrangements
provided for the evacuation of water from certain compartments shall be such that the
observed water penetration is not liable to have an adverse effect on cabling, electrical
equipment or any other equipment necessary for maintaining the vehicle in proper working
order.

The effectiveness of blinds, louvres, filters, dust separators and in general all devices for
cleaning the air drawn into the equipment boxes shall be verified to ensure the safety of
cabling, switchgear, or any other apparatus necessary for the satisfactory operation of the
vehicle.

The proper mounting of the louvres, filters, dust separators, etc., shall be verified.

Arrangements to prevent ingress of other contaminants such as snow or sand shall be
tested to ensure proper operation of equipment, as appropriate.
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Further guidance on tests for sealing of enclosures is given in IEC 60529.

8.6.3 Routine tests (voluntary test)

A simplified water test and other specific tests shall be carried out as specified in the test
plan.

8.7 Electrical insulation tests (routine tests)

8.7.1 General

These| tests are routine tests which may be carried out on the completed vehicle; Thely may
also be carried out on an incomplete vehicle, in the manufacturer’s works upon-complefion of
the cabling, after mounting but before connection of items of electrical equdipment afready
tested| individually for dielectric strength. In the latter case, a checknof the insJAIation
impedpnce of each of the circuits shall be carried out once the vehicle -has been entirely
completed.

Equipment such as rotating machines, which has previously passed insulation tests|{to an
agreedl standard (IEC) may also be disconnected before the vehicle insulation test.

Wherg the contract calls for double insulation of the electrical equipment from the car|body,
for example, trolley bus systems, then it shall be verified that such insulation exists ard that
each part of the insulation system can withstand the’ requirements of the insulation t¢sts in
this sybclause.

NOTE |Further European requirements for insulation tests~are given in Annex B.
8.7.2 Voltage withstand test

Most frequently, the equipment is composed of several circuits with different insulation |evels;
each ¢ne shall be separately tested to earth, all other circuits being in principle earthed.

As negessary, contactors and.switchgear should be closed or short circuited to ensure that all
parts pf the circuit are cannected. All precautions shall be taken in order to avoid pgssible
appearance of abnormahvoltages due to capacitive or inductive effects.

Equipment likely to\suffer during the tests, e.g. electronic components, shall be disconpected
or short circuited~ Such equipment shall have previously passed an insulation test|{to an
agreed standard.

The withstand test voltage shall be applied for 1 min between each of the various|cable
circuits—and—earth—tts—valuve—stat-be—equatto 85— ofthe—test vottage of singte—pteces of
apparatus defined by IEC standards in force (for example, IEC 60077 (all parts), IEC 60310,
IEC 60322, IEC 60349 (all parts), IEC 61287 (all parts)), for the component of the circuit

having the lowest test voltage.

8.7.3 Insulation impedance test

In the absence of values specified in the contract, the test voltage shall be at least 500 V and
the minimum insulation impedance values measured shall not be less than those given below:

— 5 MQ for circuits having a rated voltage equal to or greater than 300 V d.c. or 100 V a.c.;

— 1 MQ for circuits having a rated voltage less than 300 V d.c. or 100 V a.c.

A value of less than 1 MQ2 may be agreed in the contract to take account of known conditions,
such as high humidity, use of armoured cables, etc.
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Alternatively, the manufacturer shall propose the insulation impedance values to be used, for
approval by the purchaser.

Such conditions, and ambient conditions (temperature and relative humidity), shall be
recorded.

If an insulation impedance test is carried out both before and after the voltage withstand test,
the test conditions shall be the same for both tests and the impedance value measured by the
test following the voltage withstand test shall not be lower by more than 10 % than that
measured in the initial test.

8.8 [Protective bonding and return circuits tests (routine and safety-related test)

Objective: To verify that the protective bonding and return circuits on the vehic¢le-méet the
requirement of the contract.

Electr|cal connections are required on the vehicle:

a) to|fix the electrical potential of various circuits and the vehicle's“mechanical p4rts to
protect against the risk of electric shock;

b) to(protect bearings from damage resulting from the effects of\sfray currents;

c) tolensure a return path for certain circuits (e.g. traction gurrent return, auxiliary (indluding
trdin heating circuit) return).

Tests| shall be done to ensure that protective bonding and return circuits meet the
requirements of IEC 61991.

It shgll be checked that the flexible conn€ctions are made to a suitable length for
acconmmodating the maximum relative movements of the points connected.

It sha|l be checked that the earth and\return terminals are easily accessible and visible for
checking.

8.9 |Air system tests
8.9.1 General

Objective: To establish~that all pneumatic components operate as specified in the coptract,
when [installed on_the vehicle and connected within the air system and to determine whether
the aif-tightness’of\the pneumatic equipment complies with the limits set out in the contrpact.

If the praking system does not use air, then the tests in this subclause shall apply as|far as
appropriate” Any amendment to the test criteria shall be agreed in the contract and included in
the tes{ plan

8.9.2 Air tightness of main reservoirs and other air equipment (routine and safety-
related test)

8.9.2.1 General

With the vehicle in normal operating conditions, the main air reservoirs shall be filled to
maximum working pressure and then isolated from the compressors.

8.9.2.2 Main reservoirs and associated devices

With the various items of compressed air equipment (braking circuits, doors, suspension,
electropneumatic devices, etc.) isolated and not under pressure, it shall be checked that after
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the time specified in the contract the reduction of the pressure in the main reservoirs is not
greater than that specified in the contract.

In the absence of values specified in the contract, the pressure shall not fall by more than
20 kPa (0,2 bar) after 5 min from an initial pressure between the maximum and minimum
settings at which the main reservoir pressure is regulated.

8.9.2.3 Main reservoirs and associated devices combined with other pneumatic
equipments

With the various items of compressed air equipment under pressure (except those
intentieraly—desighedto-have—scertain-inrheren ed —butnotinoperation—itshal-bechecked
that the pressure in the main reservoirs has not fallen by a value and during a time, period
specifled in the contract.

In the|absence of specified values, the pressure shall not fall in 20 min to a.value lesp than
the minimum value compatible with the proper functioning of all the equipment from an initial
pressyre between the maximum and minimum settings at which the main’ reservoir pressure is
regulated.

When|a motor coach or locomotive is intended to be coupled with)trailers not fitted with main
reservoirs and forming part of the same fixed train set or multiple’ unit, the tests of 8.9.2|2 and
8.9.2.8 shall be repeated on the complete fixed train set. The time limits and allqwable
leakage in this case shall be agreed in the contract depending on the composition of the fixed
train get or multiple unit.

Depending on the type of brakes used, the procedure for testing the air-tightness of the¢ main
brake |pipes shall be agreed in the contract and.included in the test plan.

8.9.3 Air tightness of brake cylinderstand auxiliary reservoirs (routine and safetfy-
related test)

By using the drivers brake handle;or other means, maximum working pressure sf1a|l be
applied to the brake cylinders and-associated auxiliary reservoirs. The air supplies shall then
be isojated.

In the[absence of valuessspecified in the contract, the pressure in the brake cylinders shiall not
fall bylmore than 10 kPa (0,1 bar) after 3 min.

8.9.4 Checking-operation of compressed air equipment (type and safety-related [test
where appropriate)

The correct operation of all compressed air equipment shall be checked, for example:

— safetyandprotectivedevices;

— pressure regulating device;

— isolating cocks (shut-off valves);

— drain valves;

— pressure transducers and switches;

— compressor duty cycle, if tested by static simulation (see also 9.18);
— warning horns;

— air driers.

Where the contract covers a fixed train set or multiple unit, the operation shall be checked on
the complete train set or multiple unit.
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8.10 Hydraulic system tests (type, routine and safety-related test where appropriate)

Objective: To determine whether the oil-tightness of the hydraulic equipment complies with
the limits set out in the contract and to establish that all hydraulic components operate as
specified in the contract, when installed and connected to the hydraulic system.

As a type test, the correct operation of all hydraulic equipment shall be checked, for example:

— hydraulic pumps;
— hydraulic motors (e.g. cooling group, radiator fan, etc.);
— safety and protective devices;

— pressure limiters;
— nop-return valves;
— shpt-off valves;

— drain valves.

As a foutine test, with the vehicle in normal operating conditions, the hydraulic system shall
be fillgd to maximum working pressure and then isolated from the pump. It shall be checked
that after the time specified in the contract the reduction of the pressure in the system|is not

greatdr than that specified in the contract and that there are ng visible signs of hydraulic fluid
leakage.

8.11 [Friction brake system tests
8.11.1 General
Objective: To verify that the brake system operates in accordance with the design, tp give

sufficient confidence that the dynamic testswmay take place, and that all production vghicles
are to[the same standard.

The fdllowing systems shall be functienally checked statically:

a) enpergency brake;
b) sefvice brake;

c) inferface between the friction and the electric brake, where fitted (if done by simulation in
place of a dynamic(test, see 9.4);

d) interface with ether systems such as wheelslide control, load weighing, traction ¢ontrol
(where fitted);

e) mobility ofibrake rigging.

8.11. Pneumatically applied brake systems

8.11.2.1 Type tests (safety-related tests)

The purpose of these tests is to verify, in conjunction with dynamic braking tests, that the
operation of the brake system and the application of force at the brake shoes or linings
complies with the contract.

These tests shall be carried out after completion of the air system tests specified in 8.9. A
check shall be made that the brake rigging is correctly adjusted. Tests shall be made at static
for the service brake in order to check the characteristics specified in the contract for the
complete pneumatic brake system, in particular, time of application and release of the brakes
and maximum pressures at the brake cylinders under different operating conditions.

The measurements of brake cylinder pressure and timings shall be repeated for the
emergency brake and a number of intermediate positions of the service brake controller.
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Where applicable, the operation of the wheelslide dump valves or other anti-skid devices
should be checked, for example, blow down time, application time and release time. The
operation of the dump valves appropriate to the wheelslide signal should also be checked.

When the vehicle is equipped with a load weighing system, the brake cylinder pressures shall

be measured with the vehicle in the minimum, normal and exceptionalferush load cond

itions.

This test may be carried out using simulated loads, provided that the load detection devices

are tested during other tests being carried in each of the loading states of the vehicles.

NOTE The European requirements for static brake test procedures-in-preparation-by-CEN/TC256-as are identified

in Annex B.

8.11.2.2 Routine tests (safety-related test)

A simplified form of test, to avoid loading the vehicle, shall be carried out. This-tes
demonstrate that all braking systems are equivalent to those type tested.

8.11. Other systems (type, routine and safety-related as appropriate)

Wherg vehicles are fitted with other braking systems designed to slow"or stop the train
as spring or hydraulically applied brakes, electrically or mechanically actuated b
mechanical or magnetic track brakes or any other systems, type) and routine tests sh
carriedl out to achieve the same objective as defined in 8.11:3 following the same prirn
as defined in 8.11.2.

8.11.4 Sanding systems (type, routine and safety-related test)

Where sanding is employed to assist braking, the tests shall demonstrate that the—re]
brakinjg-performance-is requirements of the sanding system are met without interfereng
eitherl|infrastructure systems such as points and“crossings and train detection or train sy
such 3s braking, electrical or air supplies. The test criteria shall be included in the test
dynanic tests are required by the contract; they can be combined with the braking test
9.4).

For a [ype test, the following shallibe checked as appropriate against the contract:

e cofrect activation of sanding in braking mode (and traction mode if fitted),

e cofrect operation of.interface with wheelslide detection system,

e maans of isolatiof of sanding function, and associated indications,

e manual contreR(if provided),

o the effect.ef sander operation on auxiliary supplies (including electrical and pneumat

e sapd capacity, delivery rate and usage monitoring, as appropriate,

shall

. such
rakes,
all be
ciples

-oeee
e with
stems
lan. If
5 (see

c),

o sahd-\Specification

e sand deposition and spread.

For a routine test, a simplified function test which demonstrates delivery rate shall be carried

out. If a manual test function is fitted, it may be sufficient for the routine test.

8.12 Parking brake type tests (safety-related test)

Objective: To verify that the parking brake system satisfies the requirements of the contract.

The test criteria to demonstrate the effectiveness of the parking brake system (operating

conditions and measurement of applied forces) shall be included in the test plan.
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If the train is maintained stopped for a limited period by a parking brake subject to leaks (e.g.
hydraulic or air brake) the brake shall be applied with maximum force and it shall be verified
during a period specified in the contract that there is no significant fall-off in the force applied.

NOTE
8.13
8.13.1

The duration of the parking brake test depends on the operating conditions.
Auxiliary power supply system tests

Objective

To verify that the auxiliary power supply systems operate as specified in the contract when
installed on the vehicle and connected to their proper loads, including battery charging.

8.13.2

The tqg
loads

It sha
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in the
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Type tests (safety-related tests where appropriate)

sts shall check the performance of the auxiliary power supply system cénnected
pver the range of loads defined in the specification.

| be checked that the input and output of the auxiliary power Supply system i
the continuous rating or other ratings, these ratings being in accordance with
n the relevant standards, as specified in the contract.

auxiliary power supply system components have not been fully tested at the sup
owing to, for example, lack of suitable facilities, then,-additional tests can be in
test plan by agreement between the manufacturer @nd the purchaser.

st plan shall include test criteria for the following:

wer up;
rting of the loads, including time delays-where necessary;

ftery charging;

bling arrangements;

d-shedding;

ss-feed arrangements ((where one or more vehicles are fed from an alternative
bply on another vehijcle), including changeover switching.

appropriate (fof_example where rotating machines or external cooling form part
n), the tests specified in 8.15.2 shall also apply to the auxiliary power supply syste

Wherqg

8.13.

trackarakes, the type tests shall be identified as safety-related in the test plan.

the power supply feeds functions essential for the safety of the train, such as mg

to its

5 kept
those

plier’s
cluded

power

of the
m.

gnetic

Routine tests

Functional and operating tests at nominal voltage shall be carried out. The characteristics of
the auxiliary power supply system at nominal voltage shall be verified against the contract
requirements and the type test results.

8.14
8.14.1

Battery charging tests

Objective

To verify that the battery and its charging system meet the requirements of the contract.

8.14.2

Type test

The following tests shall be made on the vehicle's battery and battery charger to verify:
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that the battery charging equipment is capable of furnishing a sufficient but not excessive
charge to the battery, as required in the contract;

that the supply is capable of charging the battery under all load conditions within the
contract for the vehicle, e.g. maximum and minimum supply voltages, thermal engine
operating speeds, ambient temperature limits, etc.;

except for chargers supplied only for standby use, that the charger is capable of supplying
all the load assigned to the battery and other loads as appropriate when the vehicle is in
operation including the effect of any load shedding;

that the—eapacity—existsfor charging regime—thebattery-in—atimeperiod—allowing—ful
charge-to-the-battery in a normal operating duty cycle during a 24 h period allows the

bat’rpry to be flllly r‘hargpr‘l'

that the ventilation of battery boxes is sufficient to ensure no dangerous build-up~ef|gases
during charging periods;

that the off-charge battery is capable of maintaining operation of the vehi€le during the
tinpe period specified in the contract and under the conditions specified\in the coptract,
especially taking into account essential supplies such as emergency lighting (seg also
8.15);

NOJTE Restriction of operations, e.g. reduced lighting or disconnection of ngn-essential systems, is gossible
(logd-shedding).

that the voltage ripple level is within the maximum level speCified in the contract when the
balttery charger is operated with a disconnected battery.

In ordpr that the battery circuit parameters-cemply showi above can be verified as compliant
with the contract requirements for the conditions spéecified in the contract, the following

parameters shall be measured as appropriate:

1)
2)

3)
4)
5)
6)

The tgst criteria shall .be included in the test plan.
These|tests canbecarried out during the auxiliary power system type tests.

8.14.3 Routine test

For a foutine test on a battery and charger it is sufficient to check:

a)
b)
c)
d)

th¢ maximum charging current;

th¢ maximum voltage or charging voltage over the specified temperature ranpe as
appropriate;

the¢ floating voltage;

the floating current;

th¢ discharging current;
the discharging time.

maximum charging current with its limitation value;
maximum voltage;

steady state floating voltage;

steady state floating current.

8.15 Auxiliary and control system tests

8.15.1 Objective

To verify that the auxiliary and control systems operate as specified in the contract when
installed on the vehicle and connected to the correct auxiliary power supply and other
interface loads.
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8.15.2 General tests
8.15.2.1 Type tests
For each system defined in 8.15.3 to 8.15.8, it shall be checked, during static sequence tests,
that the individual and sequential operation of all items of equipment, in the various circuits,

including, for example, air-operated switchgear, is correct and has not been impaired during
final installation.

Any interfaces that exist between the systems shall be included in the tests.

Electrical _clearances of the assembled nnluilnmnnf shall _bhe checked DQIHDPi I|y at
conneftions.

Wherg required by the contract, the functional operation of overload protection-device$ shall
be che¢cked (using simulated signals where necessary). It shall be checked that\the settings of
adjustpble protective devices and relays, etc., are correct.

A chepk shall be made that the operation of air-operated switchgeartis”not hindered py too
small p cross-section of their supply pipes or lack of reservoir capacity:

In the|case of forced cooling of auxiliary electrical equipmentand auxiliary power supplies, if
the equipment concerned has not been tested on the test bed with the same cooling units and
with cpoling ducts of the same size as those of the vehicle, a check shall be made ¢n the
vehiclg that the volume of cooling air complies with that ‘designed or specified. This may be
checked by measuring the difference in static pressure across the auxiliary equipment,
providing a table showing the relationship between static pressure difference and air olume
is avallable for equipment under test. The ducts_shall be checked for air-tightness.

A check shall be made on the directionvof rotation of auxiliary machines and the |phase
rotatign of a.c. supplies.

Starting tests on the auxiliary machines shall be made taking account of the maching duty
cycle and range of operation, and starting conditions specified in the contract.

8.15.2.2 Routine tests

For all systems defined-in 8.15.3 to 8.15.8, functional and operating tests at nominal vpltage
shall be carried out. The tests shall include more than one start of auxiliary machines.

In order to avoid setting up interface tests for each vehicle, a simplified set of functionall tests,
derived from:the type test, using set values or simulations where appropriate, may be garried
out to|verify that each vehicle meets the test criteria, provided that all the equipment pn the
vehiclg under test is exercised. Further suggestions are given in 8.15.3 to 8.15.8.

8.15.3 Train control (safety-related tests where appropriate)
8.15.3.1 Single unit operation

All control functions shall be tested from their controllers, switches and pushbuttons in the cab
and any other appropriate location on the vehicle, to ensure that the correct sequence of
events occurs so far as is possible statically (see also 8.17).

This test shall be performed for all normal, emergency and default operating modes specified
in the contract.

If appropriate, these tests may be combined with individual system tests (see 8.15.4 to
8.15.8).
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8.15.3.2 Interfacing between systems

All interfaces between systems shall be tested for correct operation and sequence in all
modes specified in the contract. If appropriate, these tests may be combined with individual
system tests (see 8.15.4 to 8.15.8).

8.15.3.3 Multiple operation

If the vehicle or multiple unit trainset is intended to operate coupled to other vehicles or
trainsets controlled from a single driving cab, type tests shall be made to prove the functions
that are required to operate in multiple, for example:

— traction and braking circuits;

— fayglt indications and signals;

— compressor interlocks;

— parallelling or transfer of auxiliary supplies or batteries;
— dopr operation;

— safety loops for the control of brakes or doors;

— coptrol of lights, heaters and other auxiliaries;

— papsenger emergency systems;

— papsenger information.

Wherg train wires are crossed, for example to ensurefcorrect identification of the direction of

motion or the opening side for doors, then these functions shall be checked for all practical
combipations of vehicles in multiple normally found.in service.

These functions shall also be checked at all operating or driving positions.

For aroutine test it is permitted that multiple operation be checked by simulation ofl other
vehiclgs.

8.15.4 Door control systems-(safety-related test)

It shall be checked that.external and internal power operated doors, steps and remotely
contrglled door locking ,systems function correctly as specified in the contract.

The checks shall_include all door indicators, safety loop circuits and operating systems for
normal and emergency access and egress under all operating conditions as specified|in the
contract.

)

7

8.15.ﬂ Heating, ventilation and air-conditioning system tests (safety-related test Yvhere

The type tests shall check the correct operation of comfort and environmental control systems
for both passenger and traincrew areas, including the adequacy of sealing of the car body,
including doors and windows against draughts.

It shall be checked in particular that the heating equipment and air conditioning or pressure
ventilation equipment as appropriate are capable of maintaining the temperatures and airflows
under the conditions specified in the contract.

If required in the contract, the equipment used to protect the vehicle against pressure shocks
shall be checked (see also 9.14).

The tightness of air ducts used on the vehicle, for passenger/crew air-conditioning should be
checked as a routine test, for example with a smoke producing device.
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Specific tests may be required for traincrew areas to satisfy the relevant safety authorities.

NOTE European reqmrements for testing of air- condltlomng systems are set out in—EN-—131429-2 and other
i y ee Annex B).

8.15.6 Lighting system (interior)

8.15.6.1 Type tests (emergency lighting tests are safety-related tests)

A meter shall be used to measure the illuminance level at the reading level at seat positions
and floor level in the vestibules and gangways to check that the required level is achieved for
both full and emergency lighting.

NOTE | The European requirements for lighting are specified—in—EN-13272-and-thetechnical-specificaftionfor
interopgrability,rolling-stock-as-identified in Annex B.

8.15.6.2 Routine test (safety-related test where appropriate)

The tgst shall ensure that all lights work and that the switching of lights {e.g. normal and
emerdency, separate circuits, etc.) is correct, including any default conditions, as specified in
the contract.

8.15.7 Other systems (type, routine and safety-related tests.where appropriate)

It sha|l be checked that under all specified test conditionsy all other systems, where|fitted,
functign correctly in their operating environment, in accordance with the contract.

Wherg fitted, the following systems shall be tested, These system tests may be clasged as
safetyjrelated or be required by Approval Authorities, depending on their use:
— papsenger information;

— puplic address;

— communication;

- railo,
— firg¢ detection and extinguishing.
Wherg fitted, systems to be tested shall include, for example:

— tralin management;
— d
— data transmission;

ggnostic systems;

— video;

— telpwvision;

— toilef;
— water systems;
— catering equipment.

For catering equipment, the tests shall ensure correct operation in accordance with the
contract, especially in respect of operating and surface temperatures, and safety in use.

The closing and locking systems of all internal and external equipment and panel hatches,
doors and covers intended for access shall be checked for correct operation.
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8.15.8 Software controlled systems (safety-related test where appropriate)
It shall be verified that the software used in vehicle systems has been tested and validated in

accordance with the requirements of IEC 60571 as—amended appropriate to the proper
application of IEC 62278.

On each vehicle, it shall be checked that the software fitted is the same validated version.

8.16 Tests on thermal engine and associated generating sets or transmission

8.16.1 General

Objective: To verify that the thermal engine and generating set or transmission (here|nafter
referrgd to as the power unit assembly) operates as specified in the contract, when jnstalled
on theg vehicle and connected to its proper loads and protective equipment.

Wherg the engine and generators are not tested together before assembly on-the vehicle (see
UIC 623), the test procedure for the complete engine and generator on the, vehicle shalllbe as
defined in the contract.

Befor¢ undertaking any of the following tests, the manufacturer shall ensure that the
alignment of the coupling between the engine and the generatdrs has been checked to ¢nsure
that it|is in accordance with the design.

Wherg appropriate the subclauses below shall be{applicable to thermal engine [driven
generator sets used for supplying auxiliary power to a/train separately from the traction [power
unit.

8.16.2 Operating speed tests of the thermal engine (type tests)

The np-load speed (r/min) of the engine atidling, maximum speed, and all intermediate [speed
positigns of the speed controller (when “applicable), shall be measured to check the gorrect
operalion of the speed control system.

The ldaded-s
He1ga6ea—-Ss

At thel regular operation/point of the engine, the loaded speed (r/min) shall be measured at
each gpecified load, Fhe permissible range of loaded speed shall be specified in the coptract.
Speed tolerancestshall be in accordance with the contract.

Depernding emsthe type of power unit assembly, the loaded speed tests shall be carried put by
the following methods:

a) for—a power unit assembly wilth a generator, a load resistor or static load bank shall
connected to the generator output;

b) for a power unit assembly with a mechanical/hydraulic transmission (including a reverser),
stall load tests shall be carried out with the brakes applied on the vehicle and the output
axis of the torque converter bound.

8.16.3 Thermal engine protective devices (type test)

The correct operation of protective devices of the thermal engine such as thermostats,
pressure gauges, overspeed, fire detectors, emergency stop, etc., shall be checked.

The operation of sensors other than overspeed can be simulated by external means, provided
that sensors have been calibrated by their suppliers.
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8.16.4 Thermal engine fluid, air and exhaust circuits (routine test, safety-related test
where appropriate)

The tightness of all reservoirs, pipes and ducts of the thermal equipment (fuel, oil, cooling
fluid, exhaust, compressed air cranking) shall be checked.

The operation of the fuel supply, the pre-heating, pre-lubricating and cold cranking devices
shall be checked.

8.16.5 Engine driven auxiliaries

8.16.51 __Type test

The dorrect operation of the engine driven auxiliary systems shall be demonstrategd with
regard to:

— thg¢ intended performance;
— the-eperating ambient temperature and altitude range;
— th¢ engine speed range.

8.16.5.2 Routine test
As a minimum the following shall be checked:

— th¢ rotational speed and directions of the various auXiliaries driven by the thermal engine;
— the correct tension of the driving belts, or

— opgration of the transmission;
and, if compressor accessories are fitted:

— th¢ build-up of the pressure in the main“reservoir;
— th¢ setting of the unloading valve and of the safety valve.
8.16.6 Cranking of the thermaliengine (type test)
The cranking of the engine (cold or pre-heated if necessary) at ambient temperature shall be
checked having regard tonthe details necessary for minimum temperatures specified [in the

contrdct. These details~and the number of successive cranking operations to be made py the
battery or other means,of cranking (e.g. compressed air) shall be as agreed in the contract.

8.16.7] Operation of the thermal engine
8.16.7.1 Type test

The method of loading shall be in accordance with either a) or b) in 8.16.2.

Test conditions shall be maintained for—a—reasenable sufficient time to allow engine
temperature to reach its final steady state value.

The following shall be checked:

a) that the anti-vibration mounts are effective at all conditions of engine speed and load.—
: - The vibration level of the engine generator assembly
shall be measured and shall comply with the values specified in the contract, if applicable;

b) that the torsional dampers are effective if the calculation of the torsional critical speeds
shows that resonances could be excited from the engine;
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c) that the cooling system has a inbuilt heat dissipation capability sufficient to meet the
agreed cooling margin and to maintain the cooling fluid temperature at the design level in
the whole range of the operating ambient conditions;

d) that air management within the cooler group and for engine room scavenging meets the
declared performance;

e) the tightness of all pipes and ducts of the thermal equipment and of the aspirated air
ducting of the engine;

f) that heat sensitive equipment and parts, such as electronics, cabling, plastic pipes and
tubing, rubber details, etc., are not subjected to excessive temperature;

g) the operation of the regulating equipment;

h) that temperature and pressure values of the fluids used in cooling and lubricating systems
are in agreement with the contract specifications;

i) that inlet pressure and exhaust pressure and temperature are in agreement with the
contract specifications;

j) thé manufacturer's stated turbo-charger surge margin shall be verified by test if reguired
bylthe contract;

) th
ag

8.16.7.2 Routine test

t the fuel consumption at various conditions of engine~speed and load meefts the

k) th; diesel engine exhaust composition shall be checked if required by the contract;
reed performance.

The tHermal engine shall be connected to a static loadybank.

With the engine and generators at normal working temperature and excitation conditiops set
to copform with those specified in the canfract, the manufacturers declared curvges for
generator losses shall be used to check thé.gross supply to the electrical equipment|at full
power| and agreed intermediate power settings. The checks listed in 8.16.7.1 e) to k) $hould
also be carried out against the nominal values confirmed by the type tests.

8.17 |Traction system tests (type, routine and safety-related tests where approprigte)

Objecitive: To verify that the traction system responds correctly to its control signals in| order
to demonstrate its fitness for-dynamic tests.

All sequencing and built-in test programmes shall be tested before the vehicle is moved),

In particular, the{selection of forward and reverse, initiation of motoring and electric braking
functigns and.removal of traction power shall be checked for correct operation with both valid
and injvalid control inputs.

Where i y i - ; i i y all be
checked, including airflow and air speed, correct starting sequence of cooling fans, and time
delays, if any, before stopping cooling fans. Other tests on the cooling system shall be in
accordance with 8.15.2.

Where sanding is employed to assist traction, the tests shall demonstrate that the required
performance is met without interference with infrastructure systems such as points and
crossings and train detection (see 8.11.4). The test criteria shall be included in the test plan.

8.18 Operability and maintainability (type test)
8.18.1 General

Objective: To verify that the vehicle meets the requirements of the contract for safety and
ease of operation and maintenance.
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All areas where staff have access in the normal course of their duties, for operation,
maintenance and overhaul shall be checked for compliance to the requirements of the

contra

These

ct and the relevant safety authorities, both for operation and safety.

checks should include and take account of the following:

— accessibility to mechanical parts, including:

protection against the possibility of contact with moving parts such as blowers,

couplings, belts, sharp edges, etc.;

protection against risks from air intakes;

|
Q
n

- ac
- co
— int
- ac
- d

g

3

o lid 4 L daas l . H 1 ol
JUbDIUIIIly o cicultlrivar palto, |||l.a|uuu|9.
safety clearances from fixed or movable live equipment;

prevention of accidental contact with live electrical parts taking intg-accou
difference between:

a) compartments containing apparatus liable to be subjected to a-high voltage
external supply source (coupled vehicle, station or depot supply) for which 2
involves a prior disconnection and/or earthing of certain pqints of the circuits,

b) compartments containing only equipment of the vehicle ‘traction circuit for w|
single electric safety device (e.g. opening of the main eantactor) is sufficient;

protection against electrical arcing from circuit-breaking devices such as high-
circuit-breakers or contactors;

protective bonding for the electrical equipmentand for parts of the vehicle whic
accidentally be made alive (see 8.8);

igmounting (doors, steps, ladders);

cess for and ease of cleaning;

hformance with standards;

erchangeability, where specified;

cess for testing;

charge time of power capacitors, including warning labels;

nt the

by an
ccess
and:

hich a

speed

h may

— protection against fire (type and accessibility of extinguishers, operation of fire profection

Sy

tems, see also 8.20);

- prItection of parts-with a risk of harmful temperatures (e.g. exhaust systems);

- pr
Su

If requ

rfaces, high-voltage conditions or moving parts).

ired by-the contract, maintainability shall be tested by a demonstration.

8.18.2

vision of nécessary warning signs as required in the contract (in particulgr, hot

|_Cabs and traincrew areas (safety-related test)

Checks on working conditions of traincrew areas shall be carried out as far as possible during
static tests and shall be completed during dynamic tests. For driving cabs, reference may be

made

NOTE

The tes

to the appropriate standard.

Requirements are-currently-specified set out in UIC-Leaflet 651-(a-European-Standard-is-in-the-courseof
preparation-by-CEN/TC256,-see-AnnexB). European requirements are specified in Annex B.

t criteria shall be included in the Test Plan and should take into account:

— dimensions and layout, including protection from injury, exits and evacuation, and
provision and access to emergency equipment;

— driver sightlines and the effect of reflections in the windscreen, including performance of
windscreen wipers, windscreen washers, windscreen de-misters and windscreen de-

fro

sters (if any);
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— visibility of controls, instruments (especially when illuminated) and indicator lamps both in
sunlight and at night without detrimental effect from direct or reflected light so as to cause
any optical illusion;

— ergonomic design of controls and seats to minimise inaccuracy in operation or undue
physical tiredness, and risk of inadvertent operation.

8.18.3

Passenger areas (safety-related test where appropriate)

Facilities for evacuation, including walkways and emergency exit doors, windows and

associ

Facilit

ated facilities, shall be checked against the contract.

ac faor dicahlad noannla narcane ~f rodiicad mohilithvy oiinh Ao Aancnncoihla Araac ine
=2 a2 oot G Ee S SOt eao—mt

toilets
shall &

NOTE
COUFSEe

oo TToToTo TP 154 PeTrooTTo— oot TTTTooTTty

mechanical aids to accessibility and aids for the mobility, visual and hearing-im
e checked against the contract.

European requirements for facilities for—disabled—people persons of reduced mobility'are define
bf preparation—see Annex B.

8.18.4 Rescue (safety-related test where required)

Facilit
check

NOTE
8.19
Objec

compl

Tests
that tH
with th

The n
statio]

NOTE 1

Tests
that
(comp
is not

NOTE 4

es for rescuing the vehicles, including the use of special or(adaptor couplers, sh
bd against the contract.

European requirements for-high-speed-trains rescue are defined jn-theroling-stoekTSt-see Annex

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

y with the contract.

shall be performed on a completed _vehicle or vehicles as appropriate to demor

e values specified in the contract)

oise level tests shall be performed in accordance with 1SO 3095 and ISO 33§
ary vehicle type tests, for.test procedures specified in the contract.

shall be perfotmed on a completed vehicle or vehicles as appropriate to demon
ibration caused by the operation of the apparatus or machines on the V
ressor set/blower, electromagnetic equipment, circuit breakers, thermal engineg
a source_of discomfort to the passengers or traincrew.

European requirementis\for noise tests are defined in-course-of preparationby-CEN-{see Annex Bj

European requirements for vibration tests, where necessary, are given in-EN-12663{see Annex B}.

luding
paired

in—the

all be

ive: To verify that the noise and vibrationxemitted by the vehicles when stafjonary

strate

e noise levels in the passenger and*crew areas and outside the vehicle are compliant

1, for

strate
ehicle
, etc.)

8.20

Safety-related system tests (routine tests)

Objective: To verify that all safety-related systems not covered by the specific requirements
elsewhere in Clause 8 perform in accordance with the requirements of the contract after they
have been installed to the vehicle.

For example, the following shall be tested where applicable;

— automatic emergency brake;

— automatic vigilance equipment;

— drivers safety device or equipment;

— automatic train protection equipment, or any equivalent speed

signalling equipment;

regulating and on-board
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- Ve

hicle speedometers;

— event or data recording equipment;

— fire detection and extinguishing devices;

ssenger emergency equipment;

— safety-related circuits in other subsystems (e.g. brakes, doors);

— he
— be

ad, marker and tail lamps;
Ils, whistle, horns.

This list is not exhaustive, and shall be amended as appropriate in accordance with the

contr

of
ot

The t
perfor

NOTE
9 S

9.1

The nj
Table
The i

manufacturer to produce his test plan.

In the
(9.2 tq
in the
be co
normg

Unles
Wherg
subclg

9.2
9.2.1

Objec
restrig

bsts of the systems and equipment above shall include functional int€ttace
Mmance not measurable unless the system or equipment is installed in the gehicle.

European requirements for testing of some of the systems listed above are given in.Apnex B.
chedule of dynamic tests

General

anufacturer shall undertake the schedule of dynami¢-tests as defined in the tes
A.2 gives a representative list of dynamic tests which may be included in the sch
st is not exhaustive but shall be used as a~guideline in the process used

absence of specific requirements in theZpurchaser’s specification, the following
9.20) shall be included in the test plan ‘as appropriate for the type of vehicle cd
contract. For vehicles intended to .Operate in fixed formation trainsets, the testg
nducted in train configurations \representative of those in which the vehicle
Ily operate.

5 otherwise stated, the following requirements are for both the type and routine
different requirements jare specified for these tests, they are detailed in se
uses for type and routine tests.

Traction performance (tractive effort/speed characteristics)
Type test

ive: Texverify that the traction performance meets the specified criteria. The tes
ted to)checking the starting and acceleration performance up to the maximum sp

speed

5 and

plan.
dule.
y the

tests
vered |
shall
5 may

tests.
parate

ts are
bcified

The vehicle, unit or train shall be taken through the starting and acceleration cycles specified
at the time of the contract, up to the required speeds at all the specified load conditions (to
include at least the minimum and-erush exceptional loaded conditions). The tests shall be |
under good adhesion conditions and, when specified, under adverse adhesion

made
condit

ions.

The tests shall demonstrate that the tractive effort/speed characteristics comply with the
requirements specified in the contract. The values can be deduced from starting and
acceleration tests under known conditions by measurement of vehicle speed against time.

Alternative methods of demonstrating the vehicle performance may be proposed by the

manuf

acturer or requested by the purchaser and included in the contract.
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It shall be checked that acceleration is achieved smoothly throughout the control sequence
without jerks in excess of the value specified in the contract.

9.2,

2

Routine test

Each vehicle shall be taken through the starting and acceleration cycles at the specified load
case agreed in the test plan.

It shall be checked that the acceleration is as specified. The values can be deduced from the
tests defined in the test plan by measurement of the vehicle speed against time. It should be
checked qualitatively that any transitions occur without abnormal jerks.

9.3

Traction performance (journey time check) (voluntary type test)

Objective: To verify the ability of the vehicle to meet the specified running schedule
energy consumption.

The tgsts shall check that the times for either the individual distances orthe total distan
in accprdance with those specified in the contract and that the energy.consumption is
the tolerance specified in the contract.

If the

the manufacturer, before placing the contract, with all the particulars relating to the
gnd to the "typical train" to be used, under the same conditions as those app
below

run

purchaser intends to carry out tests to check a "typical fun" schedule, he shall

For thg test run:

m

dximum times to be observed for running the whole distance or various parts there

For thg test route:

a)
b)
c)
d)
e)
f)

The tqg

le

mgths, gradients and curvature details of the lines;

stopping or dwell times;

m

aximum speeds allowablejon the various sections;

an| estimate of the service line voltage over the test route;

lo

thI suitability of the.line for regenerative braking (if applicable);

d conditions!

and in| accordance with the following conditions specified in the contract:

lo

s and

Ce are
within

supply
ypical
paring

st shalle performed on vehicles which have completed the agreed period of running-in

gd.c¢onditions;

dry adhesion;
calm weather;

temperature range;

and, if required for confirmation of energy consumption:

g)
h)

i)

)

the vehicle's load or the hauled load;

number of axles or train length;

weight multiplication factor to be used to allow for the inertia of the rotating masses,

in

cluding any trailing vehicles not under test;

resistance to motion curve at different speeds for the vehicles, including any trailing
vehicles not under test;
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k) the braking effort curve for the vehicles at various speeds, including any trailing vehicles
not under test;

) the maximum acceleration and the maximum variation in acceleration allowable;
m) the maximum braking deceleration allowable;
n) the driving mode - manual or automatic.

For a vehicle with a thermal engine, the characteristics of the fuel and lubricating oil shall
comply with those specified by the thermal engine manufacturers and accepted by the user.

As an alternative test, vehicles with thermal engines may have energy consumption tests

Carrie-l olt-on-a-ciatianarvyvahicla vcina o Aoty ovola carand 1n tha ~coantrant
oot O oStatrotaTy vV e oreuom g ooty oy creagre e e cortatt

The tgst shall be carried out on rolling stock which has already had a period of xunn|ng, in
calm weather and in temperature conditions agreed in the contract.

The electrical energy consumption (active or reactive) may be deduced, by calculatiof after
measurement of line voltage and current values with instruments placed-either on the ehicle
itself ¢r on a vehicle coupled to it (e.g. a dynamometer car). In addition, the line voltage may
be chgcked by means of a recording voltmeter. The line receptivity, for regenerative bfraking
may b monitored.

The mean values of the fuel consumption obtained for a thermal engine during the succgssive
runs shall be measured.

The €llectrical or fuel energy consumption measured may depend on certain uncontrolled
variabjes which can be introduced: for example “eperating conditions, speed differencgs and
in particular the receptivity of the line where regenerative braking is specified. Followipg the
tests, [the manufacturer may recalculate the\predicted values of energy consumption as a
resultjof any changes to the testing conditions.

9.4 |Braking tests
9.4.1 Type test (safety-related tests)
9.4.1. Objective

To velify that the vehicle)braking systems meet the performance requirements of the contract.

9.4.1.2 General

The dynamic\tests of the braking systems on the vehicle shall include either measurenjent of
distance against speed during deceleration between agreed speeds (for example, stppping
distanges), including the maximum specified speed, or measurement of deceleration oJer the
specif] a H mradmum—specified e also Hat the
braking is achieved smoothly and without jerks, particularly where the system involves
blending of one braking method to another.

The tests shall demonstrate the performance of all braking systems of the vehicle (for
example, emergency and service, pure air brake or blended air and electric brake or hydraulic
retarder).

Tests of other braking systems (for example, magnetic track brake) shall be carried out as
agreed in the contract.

All relevant standards shall be taken into account for the braking tests.
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NoTE UIC Leaflets 540, 541-03, 541-05, 541-3, 541-4, 541-5, 543, 544-1, 544-2, 546, 547
and 660 should be taken into account for these braking tests (see Bibliography).

NOTE European requirements for braking tests—fer-high-speed-trains—are—givenin-the TSl rollingstock—andfor
braking-testsfor-mass—transit-systems—are—givenin—EN-13452-2, calculation methods for stopping distances and
B e e e e

other requirements are defined in Annex B.

. " . SEN/TO258 : "y
9.4.1.3 Vehicle conditions

For vehicles designed to carry passengers or goods, these type tests shall be carried out in
the load conditions specified in the contract or, if not specified, in the minimum load condition
(tare) and the exceptionalferush load condition. Further tests may be required to verify that
the refjuired stopping distance Is met over the whole load range, to cater for non-lnearigties in
the characteristics of the friction materials, and the use of load-weighing systems which vary
the brake force applied.

For mptive power units, the tests shall be carried out at normal load.

The tgsts shall be performed with all systems in working order and,‘when specified [in the
contract, with some brake devices or bogies isolated.

For frijction brake systems, the brake shoes, pads or liningsshall have been bedded-in
(sufficjent brake applications made to ensure a good fit between the block and wheel ¢r pad
and disc).

For vehicles provided with slack adjusters, type teSts“shall be carried out with new|brake
shoes| pads or linings; for vehicles without slack adjusters, type tests shall be carried oyit with
brake |shoes, pads or linings worn to their wear limits.

9.4.1.4 Route conditions

The tgsts shall be carried out on a well-bedded track.

Unles$ otherwise specified, tests'shall be carried out on dry track. If tests are carried|out in
the prevailing atmospheric conditions (i.e. with the rails wet or dry), the conditions shall be
recorded with the results.

By agreement betweeh _the purchaser, user and manufacturer, tests can be carried put on
track ywhere adhesion.conditions have been artificially degraded to simulate actual condlitions
to be found in service (see also 9.4.1.6).

9.41.% Methods of measuring stopping distances

The method of measuring stopping distances may vary between contracts to take accqunt of
conditrorsprevaitimgim different coumntries but the methodusedshattensure that theobjective
of the test is met. This subclause describes one method for measuring stopping distances but
other methods, for example using on-board speed and distance measuring equipment and
graphical presentation, may be used.

NOTE 1 For trains approved by UIC in international traffic, the test requirements are specified in UIC Leaflet
544-1.

NOTE 2 European requirements for braking tests-fer-high-speed-trains—are-giveninthe TSl rolling-steck—andfor
Sl e R e e e s e B

, calculation methods for stopping dlstances and
other requirements are defined in Annex B.

course-of-preparation-by-CEN/TC256-(see-AnnexB)-

Stopping distances are measured on straight level track with the vehicle running either by itself, or with other
vehicles in the case of multiple unit trains, or with the number of trailing coaches required in the contract.
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At least three checks shall be made for each setting or each type of brake (emergency,
service and, if needed, blended electric). The actual number of tests shall depend on the
variation of results obtained in each check and shall be carried out as shown in a) to d) below:

a) before passing the brake application marker, motoring power shall be cut off, the speed of
the vehicle being close to the reference speed for the test. When passing the marker, the

required brake setting is applied;
b) accurate measurement shall be taken of:

— the measured stopping distance L in metres, recorded during each test;

— the speed ¥V km/h at the application of braking (this speed shall be uniform and should

+

c) the curve of speed variation with time during the braking period should also be rec
together with the necessary additional parameters (pressures, currents, etc.)Jin/on
determine graphically the deceleration rate where this is required. The deceleratig
shall comply with the service or emergency braking rate as required in the.contract;

divergence from the level track or the value of 7, the measuring stopping distance L sk
corredted by the following formula:
3,92x (1+ R )54/
—F£—=L ~
[3,92 x(1+ Ry )V 2] %ixL
2
L1:I§)tg +(L_Zt%j>< 3,933><(1+R0)><V0 .
’ 0 095,933 x (14 Ro) x 12 | ix [ L V10
3,6
or:
Voto (1+R0)><V02
L=
3,6
2
A+ Ro)xXVT | 0 o54xi
LYo
3,6
where

brded,
der to
n rate

rns to

tretch
Dbr any
all be

L, is the corrected stopping distance, in metres;

L is the measured stopping distance, in metres;

Vo is the initial reference speed, in kilometres per hour;

V' is the actual initial speed, in kilometres per hour;

to is the response time (dead or idle running time), in seconds;
i is the gradient, in millimetres per metre %o;

Ry is the factor for rotational inertia.

In the absence of a specified figure for R in the contract, the value of 0,08 may be used.

In the formula, before i, the + sign is used for a downgrade and the — sign for an upgrade.
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The corrected stopping distance L, so determined, shall not be longer than that specified in
the contract for each setting or each type of brake.

9.4.1.6 Frequency of brake tests

The frequency of braking tests repeated one after the other, shall be arranged to check that
during the most severe specified conditions the energy required by the braking system (air,
oil, battery, etc.) does not exceed the capacity of the energy source.

9.4.1.7 Wheel-slide protection

Wherg the braking system includes a wheel-slide protection (WSP) system/s the brakingl; tests
shall include checks that the system/s perform as specified. See also 8.15.8. Referepce to
UIC Ueaflet 541-05 is recommended. Where sanding is employed to assist braking, the
dynanic tests shall verify that the vehicle and sanding equipment meet the ecriteria giyven in

8.11.4.

NOTE |European requirements are specified in Annex B.

9.4.1.8 Emergency braking

Tests [shall be carried out to check the brake performance. with the brake controller jor the
automiatic devices for driving in the emergency position., Further tests to check conforfnance
of additional brakes such as magnetic track or eddy-current systems shall be perfornmjed as
agreed in the contract. These tests may be carried out'as part of the tests specified in 9.4.1.4
above| These tests may be required by Approval Authorities as part of the acceptance ¢riteria

for thg vehicles.

9.4.1.9 Electrical braking tests

For vghicles equipped with electrical braking, the following checks shall be made for all|levels

of seryice brake and for braking applied, either manually or automatically:

a)
b)
c)
d)
e)

f)

g)

h)

that, in the case of electrical-holding braking on a downhill grade, the actual brakinjg fully
complies with the performance specified in the contract;

that the voltage appearing at the terminals of the motors and regulating equipment does
not exceed the designed value or the value specified in the contract;

that the current.in"the traction motors does not exceed the designed value or the|value
specified in the-contract;

that there\is no abnormal self-excitation of the traction motors either when braking or
when hauled dead;

that, i the case of regenerative braking on a.c. supply lines, the power factor is within the
figures specified In the contract,

that, in the case of regenerative braking and in the event of loss of the power supply,
external short circuit of the power supply, pantograph bounce, lack of receptivity of the
power supply, line gaps or neutral sections, transition takes place to an alternative braking
system as specified in the contract;

that, in the case where a composite braking system is incorporated, e.g. blended braking
or substitutional braking, a smooth transition occurs without significant jerk, underbraking
or overbraking between the different braking systems e.g. air brake, rheostatic electric
brake and regenerative electric brake;

that the electric braking builds up and releases steadily without significant jerk. Unless
otherwise specified in the contract, a jerk rate of 1 m/s3 should not be exceeded, except
under emergency braking conditions.
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of the measurements above (e.g. b), ¢c) and d)) may be omitted if electric braking
verification tests have been performed on a combined test rig.

Routine tests (safety-related tests)

Unless otherwise specified in the contract, each vehicle built shall be subject to line braking
tests (including the requirements of 9.4.1.7) at a single load condition (e.g. minimum or
normal load) on dry track. Any variation in these conditions shall be noted with the results.

The braking stops shall be made from the maximum speed specified in the contract and the
stoppmg distances measured as shown |n 9.4.1 or perm|tted alternatlve as speC|f|ed in the

If agrd
by thg

vehiclg conforms to the type tested vehicle, or by a.déeclaration of conformity.

9.5

Objec
cycles

NOTE
test of

requiredl by Approval Authorities as part of the acceptance criteria for the vehicles.

It shaJ
the e

— Io

ing and application/release (generally as described in 9.4.1:9 f), g) and h)) sh
performed on each vehicle. This check may be performed during or derived from other r
dynanic tests.

shall be

ed on each vehicle. This check may be performed during or derived from other routine

plified check of the operation of the dynamic brake (if fitted), to check tran

ed in the contract, routine tests for wagons and ttailer coaches can be covered

sition,
all be
outine

either

static tests (see 8.11), provided that they provide sufficient demonstration thfat the

Traction and braking thermal capacityctests (type test, safety-related test whiere

appropriate)

ive: To verify that the traction and braking equipment can operate the specifiefl duty

within specified temperature limits.

These tests may be combined with those covered in 9.3, and some items may be covered by a cg
raction equipment before installation in the vehicle. Some of these tests (particularly braking tests)

mbined
may be

| be checked that-when operated at the specified duty cycles, the temperature rises of

uipment are withir’the design limits for the particular equipment.

rements shall be made to check that the following equipment operates within spgcified

rature ranges (see also paragraph below):

ting-electrical machines;

— electrical resistors, starting and braking;

— reactors;

— power semi-conductors;

— cable insulation;

— cable ducts and conduits;

— auxiliary machines;

— control switchgear;

— capacitors;

— equipment compartments and equipment cases;

— cooling air;
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— transmission links between traction motor and wheels;

— mechanical brake elements;

— ax

le boxes;

— wheelsets;

— friction brake components.

NOTFE

This list is not exhaustive; the actual list should be as agreed in the contract.

The operating conditions of the thermal engine shall be checked, in particular temperatures
and pressures of the various fluids used in its operation, and temperatures in the engine

artmant Tha intaarity and afficianecy Af tha tharmal anaina AavhAarict ovctam o
compagrtment—Fhe—integrity—and—effisiency—of—the—thermal—enginre—exhadust—systerm—s!

all be

check
passe

The a

traction motors) isolated in the conditions required in the contract.

When

recommended that the above tests are repeated in the conditions tequired by the emer

duties

9.6
Objec

This test should be carried out under dry adhesion conditions and calm weather.

The vehicle shall be set in motion at the maximum speed specified in the contract on a
knowr gradient, without curves as far as\possible, and the speed shall be allowed to de
withodt the action of the brakes. Thevariations in speed, time and the distance run sH

record
into a

Tests

instrument for measuring deceleration.

For e
electri
tractio

In the

bd to ensure that no harmful gases can enter the engine compartment, driving
nger compartments with all doors and windows closed.

bove tests shall be repeated with the vehicle operating with parts of the.equipmen

the vehicle is required to carry out emergency duties to assist other vehicleg

as specified in the contract.

Resistance to motion (voluntary type test)

ed by suitable means from which a curve of resistance to motion can be derived,
count the line gradient and the influence of the rotating masses.

for resistance to motion may be carried out by using a dynamometer car

ectrically powered vehicles, resistance to motion may also be deduced fro
cal power_consumed by the traction circuits, taking into account the efficiency
n motors and all power losses in the traction system.

cab or

t (e.g.

, it is
gency

ive: To verify the vehicle's resistance to motion)and where applicable the rotational
inertia).

ine of
rease
all be
taking

or an

m the
of the

with e

Harnativn ~amnAaciti A
T

case of trains with variable compositions, it may be necessary to carry out thesef tests

he
oot TCTTatrv e CUTTT PO STtOTT

The method of calculating the resistance to motion shall be agreed in the contract.

9.7

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

Objective: To verify the operation of speed regulating systems.

Where applicable, vehicles equipped with speed regulating systems shall be type tested to

verify:

— that the vehicle speed is controlled in a smooth manner, without significant jerks or
oscillations between braking, coasting and acceleration;
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— that the traction and braking equipment is not subject to an excessive number of
operations or frequency of operation (to minimise component wear compared to a
manually driven vehicle);

— that the acceleration and braking rates in response to changed commands are within the
limits specified in the contract;

— that the vehicle speeds resulting from the speed regulating systems are as specified in the

co

ntract and do not exceed any tolerances on the set speeds;

— that the stopping position accuracy at platforms and other stopping locations (e.g. stop
signals) is as specified in the contract.

For a routine test. a simplified test of the functions of the speed requlating system shall be

carrie

Some

9.8

The p
check

In par

a) th

(limeside) or internal (trainborne, such as display ©f recommended speed in cab), sp
in the contract, either to apply the emergency brakes or otherwise alert the driver th

ve
b) in
cu

Sy
co

by|
c) th
(o}

The automatic train protection system shall be tested over the full operating conditi

check

For a
shall &

These]
for theg

9.9
9.9.1

i out.

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

icular, the following shall be checked:

protection system operates at the speeds and in‘response to signals, either e

icle speed has to be reduced,;

the case that the emergency brakes are“applied, the motoring power is automa
[ off and the braking rate specified in the contract is applied. Depending on the t
5tem installed, the vehicle or train shall stop within the braking distance specified
htract or reduce speed below thelautomatic train protection permitted speed as re
the contract;

re is no inadvertent actiontduring the tests and that the protection system do
rate without cause unless actual overspeed or failure to stop has occurred.

correct operation.

routine tesfi-a simplified test of the functions of the automatic train protection s
e carried-out.

testsjare likely to be required by Approval Authorities as part of the acceptance ¢

of these tests may be required by Approval Authorities as part of the “acceptance
criterig for the vehicles.

oper functioning of vehicles equipped with an automatic train-protection system shall be
pd according to the procedures agreed in the contract and jacluded in the test plan.

ternal
pcified
at the

tically
ype of
in the
quired

s not

bns to

ystem

riteria

vehicles.

Vehicle/track interaction

Safety of running

9.9.11 Objective

To verify the safety in operation of the vehicle in the following areas:

a) sa

fety against derailment;

b) safety against shifting of the track;

c) safety against excessive mechanical stresses on the rails and their means of fixation, on
wheels, axles and certain parts of the bogies;
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d) safety against the consequences of a suspension fault (deflated air suspension, for
example);

e) safety systems to prevent wheels locking.
9.9.1.2 Type test (safety-related test)

The vehicle shall, if possible, be run on lines on which it is intended to work including tunnels,
both at speeds within the range demanded by the timetable and at the maximum speeds
specified in the contract.

Running tests may also be made on other tracks in average conditions selected by agreement

betwe—\n nurchacor and manufactiirarc
PHpurcHastr—artarrartoraotorers:

NOTE | International requirements on items a) to d) are given in UIC Leaflet 518. European-Standafd EN-H4363-is
in-the-cpurse-of preparationby-CEN/TFC256,see requirements are defined in Annex B.

9.9.1.3 Routine test (safety-related test)

The pprameters used to assess conformance shall be based on data.generated by the type
test performed in accordance with 9.9.1.2. The parameters selected-and the limit vallies to
check|conformance shall be agreed in the contract and included in the test plan.

9.9.2 Suspension clearances, inter-vehicle clearances*(voluntary type and safety-
related test where appropriate)

Objective: To verify that adequate clearances are proyided for operation of the vehicle pn the
specifled limiting cases of radius of curvature, applied cant, etc., in all loading conditipns of
the vehicle.

The operation of the vehicle on curved track~shall be checked by running the vehicle pver a
curve |of minimum specified radius at the“speed specified in the contract, while a check is
made [that there is no restriction of movement or binding, that jumper cables, pnelimatic
couplipgs, connections to motors and)current return connections are of sufficient length, that
the motor ventilating bellows and\the drives operated from an axle of the vehicle (e.g. |[speed
recorder drive) are so designed:as to avoid damage.

The vehicle shall be coupled to another similar vehicle, or to a vehicle of another type as
requirgd in the contract,yto run in service coupled with the first named. The vehicle shall be
run oVer reverse cufves and it shall be checked that the vehicle behaves in a satisfactory
manngr, i.e. that \there is neither binding nor overriding of the drawgear or corridor
connegtions, if these are provided. The test shall be effected with the coupling gegr fully
under|tension!

In the|case of vehicles provided with automatic coupling, the possibility of coupling on ¢urves

f Adunag o Py HFiod inth nirant chaoll K
O a r Uilu o, do opouiicu 1t tnic vurtitravtu oridit v

warifiad
A\~ ERAINLEA~AV I

A check shall be made that the running over curves and point work takes place without
binding and without permanent deformation of the track.

The tests required on curved track shall be repeated where appropriate on straight track with
the maximum changes of gradient specified in the contract.

Where the contract calls for operation on curved track with changes of gradient and cant, this
shall be checked (e.g. ferry-boat services, tram systems).

Consideration should be given to wheel wear and the effect of incorrect operation or damage
to the suspension (i.e. deflated air suspension or broken springs) causing the vehicle's body
to be in contact with the bogie or wheels at one or more places.
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Whilst these tests can be carried out on the relevant infrastructure—controller’s manager’s
tracks, some may be carried out on prepared track in a depot or the manufacturer’s works,

provid

ed that the track is in a proper state of maintenance.

The movement of the vehicle on curved track can be checked statically by means of a
traverser or turntable, turning one bogie with respect to the car body (see 8.2.2.2 and
8.2.2.3).

9.10
9.10.1

To vel

9.10.2

The vehicle shall be run on lines agreed with the purchaser as representative-of the trac

which
curves

contrdct. The methods of evaluation and test conditions shall be defined in the test plan

NOTE
Europe

9.10.3

The p
gener
agree

9.11
9.11.1

Objec
requir

These]
compl
same

confofmance with.pantograph gauge limits.

If agrg¢ed in_the’ contract, calculation supported by static tests may be used to compy

kinem

Ride comfort quality (voluntary tests)

Objective

ify that the ride comfort quality meets the requirements specified in the contract.

Type test

it is intended to operate. The track quality, permitted operating spe€eds, popula
, installed cant and cant deficiency shall be representative of that specified

bn guidance on methods of evaluation and test conditions is given in" Anrhex

B.

Routine test (voluntary test)

brameters used to assess the conformance of each vehicle built shall be based o
hted by the type test (9.10.2). The parameters selected and the limit values sh
] between the manufacturer and the purchaser and included in the test plan.

Kinematic-gauging envelope
Type test (safety-related test)

ive: To verify that the syehicle complies with the kinematic—gauging en
bments specified in the contract.

tests may be combined with the ride comfort quality tests covered at 9.10.2 usin
ted from the suspension displacements to check the motion of the vehicle bod
data may be(used to check the pantograph sway motion (where fitted) to

ptic Or,swept envelope (see 8.3).

k over
ion of
in the

h data
all be

elope

j data
. The
check

te the

9.11.

Routine test (voluntary)

The parameters used to assess the conformance of each vehicle built shall be based on data
generated by the type test, see 9.11.1. The parameters selected and the limit values shall be
agreed in the contract.

These

9.12

tests may be combined with the ride comfort quality tests, see 9.10.3.

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

Objective: To verify that wheel flange lubricators provide lubrication as specified in the

contra

ct without contamination of wheel tread or rail head.
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Where fitted to the vehicle these units shall be tested in accordance with the supplier's
instructions and their performance verified against the contract.

NOTE European requirements for flange lubrication are defined in Annex B.

9.13 Current collector and power supply contact system compatibility tests (safety-
related type test only)

Objective: To verify that current collectors perform as specified in the contract.

Before performing these tests the static type and routine tests (see 8.7 and 8.8) shall be
completed.

The vehicle shall be run at the maximum speed specified in the contract on lines overwhich it
is to gperate. If the vehicle is required to run in a train with more than one pantograph faised
or collector shoe in contact (e.g. locomotives or motor coaches in multiple unit‘trains], then
the cyrrent collection shall be checked in the operating conditions specified)in the cqntract
(e.g. g§peed, distance between current collectors). Tests shall be performed”in each difection
of mofion.

The quality of the supply system, over which the tests shall be-run, shall be agreed |in the
contrdct and included in the test plan.

A chdck shall be made that satisfactory current collection takes place, without damage,
abnormal wear or vibration of either the collector or the supply (in the case of pantographs, in
accordance with IEC 60494-1 or IEC 60494-2).

The weather at the time of the test should be noted.

The €llectrical and mechanical operationof the current collector and associated elgctrical
circuitp over neutral sections and gaps indhe third-rail shall be checked.

In the| case of a pantograph, a.check shall be made with the pantograph raised, in both
directions of travel and up tol_the maximum speed specified in the contract, that the
aerodynamic effect does not(cause forces which, in addition to the static forces, exceged the
upper|and lower limits specified in the contract. This check shall be repeated with vehigles in
multipje if specified in the~contract (for example, in the case of a vehicle with a short distance
betwepn the two pantegraphs).

A chgck shall dalso be made that the aerodynamic effect is not such as to produce an
unauthorised faising of the lowered pantograph and has no adverse influence on the proper
execufion ofsraising or lowering movements at speed.

NOTE

Tests and test methodology for compatibility are defined in IEC 62313. Requirements for
testing of the dynamic interaction between the pantograph and the overhead line are given in
future IEC 62846.

It shall be verified by measurement that the calculated maximum pantograph sway is not
exceeded taking into account the worst dynamic movement of the vehicle (see also 9.10.2
and 9.11.1). Reference may be made to UIC leaflet 505-1, IEC 60494-1 or IEC 60494-2. This
test may be carried out statically (see 8.2.2.4).

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

Objective: To verify that the aerodynamic characteristics of the vehicle conform to the
requirements specified in the contract.
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Special tests shall be made as specified in the contract to cover aerodynamic effects as
follows:

a) to check the resistance of the mechanical parts of the vehicle to aerodynamic shock
waves. The tests may cover the effects due to trains passing at speed on the adjacent
track and passage through tunnels;

b) to check the pressure tightness of the vehicle structure;

c) to check there are no adverse effects on air intakes to systems such as cooling, air
conditioning, etc.;

d) to check for slipstream effects and the effects of cross-winds.

NOTE European requirements for test procedures for aerodynamic requirements of rolling stock are given in
40 o in tha i N

Europe; ee Annex BY:

NOTE 2 European requirements permitting tests on reduced-scale models or numerical simulation's are ¢iven in
Annex BB.

9.15 |[Electromagnetic compatibility (type tests only)
9.15.1 Internal interference within the vehicle (safety-related where’appropriate)

Objective: To verify that all equipment functions correctly- after installation, without
interfdrence effects.

Wherg equipment tests in accordance with IEC 62236+<3-2 confirm that there is sulfficient
margin between the electromagnetic emissions and ¢he immunity levels of the equipment
within|the vehicle, further testing of that equipment istnot required.

The veghicle test shall be executed as follows:

All coptactors, relays and other possiblessources of noise of the electrical circuits ¢n the
vehiclg, shall be operated in sequence;'40 ensure there is no harmful electrical interference
with the vehicle circuits, due to electromagnetic radiated or conducted signals.

Refergnce should be made to IEC,62236-3-2 for detailed methods of checking the immujnity of
contrdl equipment from electriontagnetic emissions.

9.15.2 External interference produced by the vehicle (safety-related where
appropriate)

Objectgive: To verify that the interference spectrum (amplitudes, frequencies, psophometric
currer|ts, etc.y produced by the vehicle under—alleading normal operating conditions and
reaso%able degraded conditions complies with the—values requirements specified bpth in

IEC 62236-3-1-or and in the contract for compatibility with trackside systems.

The set of normal operating conditions and reasonable degraded conditions to be used for the
tests shall be agreed between the purchaser and manufacturer and included in the contract.

IEC 62236-3-1:2008, Clause 6 sets out the parameters for testing the complete vehicle to
account for various operating environments.

Tests shall be conducted in accordance with IEC 62236-3-1, unless otherwise agreed in the
contract, to determine that no adverse effects occur, under-al normal conditions that prevail |
on the railway over which the vehicles are intended to operate, for example:

— at different distances from the sub-station;

— at different speeds and accelerations, in motoring and braking.
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IEC 62427 defines a process to obtain the assurance that specific rolling stock operating on a
specific route does not interfere with train detection systems installed on that route.

The individual compatibility requirements and test conditions for rolling stock referring to this
are given by the infrastructure manager and/or Approval Authority of the respective country
and should be included within the contract.

Where applicable, it shall be checked that the detection devices or monitoring systems, which
are fitted for monitoring critical frequencies, operate as specified in the contract.

Test neports shall be produced and submitted in accordance with the requirements [of the
infrasfructure-contreller manager over whose lines the vehicles are intended to opérate.

9.15.3 Radio frequency interference-{safety-related)

Objective: To verify that the vehicle does not produce excessive electromagnetic interf¢rence
at radlo frequencies.

The tgst shall be conducted in accordance with IEC 62236-3-1<unless otherwise agreed|in the
contract, at the critical frequencies and maximum levels defined therein.

9.15.4 External interference to the vehicle-(safety<réefated)

Objective: To verify that the vehicle can operaté.satisfactorily when subject to extg¢rnally
radiat¢d interference levels as specified in the contract.

IEC 62236-3-1:2008, Clause 5 states thaft\no tests are performed on a complete vehicle.
Compliance shall be proved by immunity tests in accordance with IEC 62236-3-2, in
conjunjction with an EMC test plan.

It shall be the responsibility of thetpurchaser to communicate to the manufacturer at the time
of thg contract any potential }source of interference for the vehicle which might not be
considered as part of a normalrailway system.

9.15.59 Electrostatic'discharges (voluntary test)

Objective: To verify that the vehicle operates satisfactorily when subject to electrpstatic
dischgrges at the levels specified.

When|specified in the contract the manufacturer shall carry out electrostatic dischargg tests
in accprdance with IEC 62236-3-2.

9.16 Interruption and voltage/jump and short circuit test (voluntary type test only)
9.16.1 General

Objective: To verify that voltage changes in the external supply do not adversely affect the
performance of the vehicle.

These tests shall only be undertaken on the complete vehicle when the type test specified in
IEC 61377-1, IEC 61377-2 or IEC 61377-3 has not been performed on a test bed subject to
agreement between the purchaser and manufacturer.

NOTE A new edition of IEC 61377 is going to be published combining the three parts of the current edition.
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Tests shall be made under different line conditions (e.g. voltage, line inductance) to be found
in service, for example either at the substation or at the furthest distance from the substation.

In the case of equipment with the final drive consisting of a.c. or d.c. commutator motors

directly connected to the power supply via passive units (transformers,

tapchangers,

rheostats, diodes, etc.) the tests shall be made in the following three different conditions:

In th(j case of equipment with converters and in the absence of information specified
contr

9.16.2 Voltage jump tests

The qupply voltage shall be increased suddenly from approximately the nominal
voltage. The increase shall be based on the requirements of IEC60850.

Varioys methods can be employed to carry out the tests,in particular it may be possible

In the| case of a vehicle provided “with regenerative braking, a test with a sudden d
voltage (of the order of 10 %).shall be carried out at maximum speed and at the ma
regenerated current obtainabfe at this speed (and also at the maximum speed obtainab
the maximum regenerated current specified in the contract). These tests can be carried
suddenly connecting a heavy load in parallel with the vehicle on test.

The t4g

9.16.

minimum field on the traction motors (if applicable);

maximum speed of the vehicle;

0

mgximum current in the power circuit;
mgximum output voltage of the converters;

mgximum speed of the vehicle.

to pperate on the controls of the supply substatians; or

to |short-circuit suddenly a resistor located “on the vehicle itself or on another

(o]

to disconnect suddenly a heavy load connéected in parallel with the vehicle on test; o
to pwitch in a supply substation previgusly out of service.

equipJnent when the voltage jump was applied).

ne hour current rating of traction motors.

ct, the tests shall be made in the following three different conditions:

oppled to it; or

in the

supply

ehicle

rop in
imum
e with
out by

sts shall not.adversely affect the equipment. The equipment shall continue to deliver
the s@ame performance without permanent damage, even in the most severe ope
conditjons (after reconnection, if the protective equipment disconnected the prop

rating
ulsion

Interruption tests

For traction and regenerative braking, the external supply voltage shall be disconnected and
reconnected with the total time of interruption being in the range from 10 ms to 10 s, as
agreed in the contract. All protective devices, including no-voltage protection devices, shall be
in operation for these tests.

A number of tests shall be carried out to ensure that the specified range of intervals between
interruptions is fully covered. The tests can be carried out by disconnecting and reconnecting
the circuit by means of a circuit-breaker.

The tests shall not adversely affect the equipment. The equipment shall continue to deliver
the same performance without permanent damage, even in the most severe operating
conditions (after reconnection, if the protective equipment disconnected the propulsion
equipment during the interruption).


https://iecnorm.com/api/?name=dd3fcdf5e3dd123b4c874617e73d0328

9.16.4

- 54 - IEC 61133:2016 RLV © IEC 2016

Voltage variation testing

All the equipment on the vehicle, particularly the auxiliary equipment, shall be tested for

correc

t operation over the full range of the line voltage specified in the contract.

A number of tests shall be carried out to ensure that the range of voltage is covered (e.g.
maximum, minimum and nominal line voltage).

9.16.5

Short circuit test

For traction and regenerative braking the external supply voltage shall be short circuited for

unlimi

ed time All Ir\r'r'sh::r"fi\n:: devices shall he in nlnnrnfinn for these tests

The tqg
valuegq
delive
opera

9.17
9.17.1

Objec
specif]

sts shall not adversely affect the equipment, and the line current shall notexce

 the performance specified in the contract without any permanent damage, even
ing conditions as specified.

Noise tests
Type test

ive: To verify that the internal noise and noise emitted.by.'the vehicles complies w|
cation.

pd the

specified in the contract. After reconnection, the equipment shall be ableto contihue to

in the

th the

External noise tests shall be performed in accordance ‘Wwith 1ISO 3095; internal noise tgsts in
accordlance with I1SO 3381. In each case, the tests shall be those identified as typq tests
using the measurements and in the conditions spécified in the standard. The test procedures
to be lised shall be specified in the contract.

NOTE |European requirements for noise tests forshigh-speed trains are given in-the-TSlrolling-stock{seqd Annex
B).

9.17.2 Routine test (voluntary test)

If required by the contract, measurements performed to check that sample vehicles cqnform
to thg standard demonstrated by the type test above shall be in accordance with the
monitgring tests defined~in*ISO 3095 and ISO 3381.

9.18 |Air systems ~'compressor duty cycle (type test, safety-related where appropjriate)
Objecitive: Talverify that the installed compressor/s can deliver the required amount of| air to
meet all system requirements.

Tests lshal-be-undertakenrepresentative-of-the-mest-demanding-duty-cycleforthe—airdystem

when operating specified services, including, for example, operation of any air-activated door
systems, warning horns, etc.

Locomotives shall be tested hauling the maximum load specified in the contract.

Multip

le units shall be tested in the-erush-laden exceptional load condition.

The tests shall include the following measurements:

— main reservoir pressure;

— main reservoir pipe pressure;

— air

suspension pressure (where applicable);

— time taken to fully charge the system (see also static test in 8.9);
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duration of compressor operations;

air

dew point downstream of the air drier.

The tests shall demonstrate the following:

NOTE
9.3). Al
air cong

9.19

Objec
clear garea of the windscreen at all operating speeds and weather conditions.

The tqg
tests {

The w
The w

9.20

Objec
enviro

Some
tests ¢

During
they 4
check

charge time from a completely empty system is within the time specified in the contract
(normally not greater than 15 min), except for locomotives hauling freight wagons;

the system is maintained at its working pressure when operating in normal service with all

air

operated equipment in use;

when specified in the contract that the vehicle is capable of operating the air system of
itself and a disabled unit/vehicle/s.

se
op
op

This test can be carried out during other dynamic tests (for example, the traction performance-té
ernatively, the test can be carried out with defined leakage, provided that it can be demongtrated
umption is representative of the specified duty.

Windscreen wipers (type test)

ive: To verify that the windscreen wipers and washers and demisters give the sp

st shall cover all operating speeds up to the maximum, speécified in the contrag
hall be performed preferably in adverse weather conditiens.

pers shall clean a specified area and not be adversely affected by aerodynamic e
ndscreen washer shall operate as specified in\the contract.

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

nment.

of these tests can be compined with other dynamic tests: for example, motoring ¢
an be done during tractionperformance tests (9.2).

dynamic testing, «allMrain control systems and circuits shall be checked to ensu
re operating correctly as specified in the contract. In particular, the following sh
bd:

nuence of\control;
eration-of time delays;

eration of interlocks;

st, see
hat the

bcified

t. The

fects.

ive: To check that all train coefitrol systems function correctly in the dynamic

ontrol

e that
all be

op

. . .
eratiomfromvatidcoded-signats;

interface between different systems.

Where appropriate, the vehicle auxiliary systems tested statically in accordance with 8.15
shall be checked to ensure that they operate correctly in dynamic conditions, without any
adverse effects from the operation of the traction and braking systems or any other effects
from the movement of the vehicle.

In particular the following shall be checked:

pu

blic address system audibility;

radio operation on the intended infrastructure;

tra

ck-to-train data links including closed circuit television;
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— data transmissions in the dynamic environment;

— train management systems, including diagnostic systems, using inputs from the operating
vehicle in real time;

— internal closed circuit television or video systems.

Where specified in the contract, degraded modes shall be tested and verified.

Where a freight traction vehicle is fitted with a radio remote control system to provide remote
control by an external operator, requirements are defined by IEC 62845.
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Annex

A

(informative)

List of tests

In Tables A.1 and A.2, the symbols in the columns have the following meanings:

MU Multiple Unit

0] Obligatory

\% Voluntary

D of @ Declaration of conformity

T Type test

R Routine test

C Calculation

S Safety-related

A may be required by Approval Authorities
n/a not applicable

See Annex B or Bibliography.

Wherg a symbol appears in brackets (e.g. (O), (V), (R)), the test applies where the equi
is fitted or if the test is appropriate. Refer to the relevant subclause for further details.

Tests may be waived if the conditions of 5.1 arezmet.

Table A.1 — List'of static tests (7 of 4)

pment

Clauge/ Type-of Loco | Freight Pass- |Freight| MU Refér to
Test
subclause test enger MU
8.2 Dimensional tests
8.2.p Type tests
8.2.2}1 Outside dimensions C, T,S O 0] o o o EN 1B775*
‘EN4?3‘6‘3_*
8.2.2.2 a | Clearance teSts)(car body | C, T, S (0] O (0] (0] (0]
totbogie)
8.2.2.2 b [Clearance.tests (vehicle to| C, T, S (6] O (6] O O
vehicle)
8.2.213 Hose and cable length C, T (0] O (0] (0] (0]
tests
8.2.214 Current collection T, S (©) n/a n/a (©) (©) IEC 60494-1
IEC 60494-2
8.2.3 Routine tests R O or O or O or O or O or
DofC [ DofC D of C DofC| DofC
8.3 Gauging test
8.3.2 General T,S (o] 0] o o o EN 15273*
8.3.3 [Coefficient of flexibility test T,S (OorV)|(OorV)| (OorV) |(OorV)[(OorV)| UIC 505-5*
EN 14363*
8.3.4 Routine tests , S O ) o o} o
8.4 Lifting ability test T,S (0] O (0] (0] (0] EN 16404*
8.5 Weighing tests
8.5.3 Type tests T,S (0] 0] (0] (0] (0] EN 15663*
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Table A.1 (2 of 4)

Clause/ Test Type of Loco | Freight | Pass- | Freight MU Refer to
subclause test enger MU
8.5.4 Routine tests R, S (0] O or O or O (6]
DofC | DofC
8.6 Sealing tests
8.6.2 Type tests T (0] (0] (0] 0] (0] IEC 60529
8.6.3 Routine tests R \% Vv \% \% \%
8.7 Electrical insulation tests
8.7.2 Voltage withstand test R (0] (@) (0] (0] (0] EN 50343~
8.7. Insulation impedance test R (0] O (0] (0] 0 EN\5P343*
8.8 Protective bonding and return R, S (0] (0] (0] O (0] [EC $1991
circuits tests
8.9 Air system test
8.9.1 Air tightness test R, S (0] (0] (0] 0] (0]
8.9.
8.9.4 Functional test T, (S) (0] (0] (0] (6] (0]
8.10 Hydraulic system tests R, (S) (0) (0) (0) (0) (0)
(tightness)
8.10 Hydraulic system tests T, (S) (0) (0) (O (0) (0)
(functional)
8.11 Friction brake system tests
8.11 Pneumatically applied brake
systems
8.11.4.1 Type tests T,S (0] O (0] (0] O EN13§52-1*
EN 1H§734-2*
EN 1p806*
EN 1¢185-2*
8.11.4.2 Routine tests R, S (0] (6] (0] O (6]
8.113 Other systems T, RAS (0) (0) (0) (0) (0)
8.114 Sanding system TR, S (0) (0) (0) (0) (0)
8.17 Parking brake type tests T, S (0] (0] (0] O (0]
8.13 Auxiliary power supply
system tests
8.13 Type tests T, (S) (0] O (0] o (6]
8.133 Routipe tests R (0] (6] (0] O (6]
8.14 Battery ‘charging tests
8.14p Type tests T (0] (0] (0] O (0]
8.143 Routine tests R (0] (0] (0] 0] (0]
8.19 Auxiliary and control system
tests
8.15.2 Generattests
8.15.2.1 Type tests T (0] O (0] O (6]
8.15.2.2 Routine tests R (0] (0] (0] O (0]
8.15.3 | Train control static functions
8.15.3.1 Single unit operation T, R, (S) (0] (0) (0] O (0]
8.15.3.2 | Interfacing between systems | T, R, (S) (0] (0) (0] O (0]
8.15.3.3 Multiple operation T, R, (S) (0) (0) (0) 0] (0]
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Table A.1 (3 of 4)

Clause/ Test Type of Loco | Freight | Pass- | Freight MU Refer to
subclause test enger MU
8.15.4 Door control systems T, R, S (0] (0) (0] (0) O EN 14752*
8.15.5 Heating, ventilation and air-
conditioning system tests
Traincrew areas T, R, S (0] n/a (0] (0] O EN-131429
14813-2*
Passenger areas T, R n/a n/a \% n/a \% EN 13129*
EN 14750-2*
Frefghtwagorns LI nra (O] nra (O] mra
8.156 Lighting system tests
Type tests T, (S) o \ 0} \ o EN 1B272*
Routine tests R, (S) (0] \% (0] \% (6] EN 1B272*
8.15J7 Other systems
Safety-related T, R, S, (0) n/a (0) (0) (0)
(A)
Not safety-related T, R (V) n/a (V) V) (V)
8.158 Software controlled systems
Safety-related T, (S) 0} (0O) O (0) o IEC $0571
Not safety-related T \% n/a \% (V) \%
Software version R, S O or (O onr O or (O or O or
DofC | DofC)| DofC |DofC) | Dof C
8.14 Tests on thermal engine and
associated generating sets
and transmission
8.16 2 Operating speeds of the T \/“or (Vor (Vor V or V or
thermal engine Dof C |DofC) [Dof C) | DofC | Dof C
8.16.3 Thermal engine protective T O or (O or (O or O or O or
devices DofC |DofC) | DofC) [ DofC | Dof C
8.16 4 | Thermal engine fluid, air and | *R/(S) (0] (0) (0) O (0]
exhaust circuits
8.16.5 Engine-driven auxiliaries
8.16.9.1 Type tests T V or (V or (Vor V or V or
DofC |DofC) | DofC) [ DofC | Dof C
8.16.9.2 Routine(tests R V or (Vor (Vor V or V or
DofC |DofC) | DofC)| DofC | Dof C
8.16.6 Cranking\of the thermal T V or (V or (Vor V or V or
engine DofC |DofC) | DofC) [ Dof C | Dof C
8.16.J7 Operation of the thermal
engine
8.16.1.1 Type tests T V or (Vor (Vor V or V or
DofC |DofC)|DofC)| DofC | DofC
8.16.7.2 Routine tests R O or (O or (O or O or O or
DofC |DofC) | DofC)| DofC | DofC
8.17 Traction system tests T, R, (S) (0] n/a n/a O (0]
8.18 Operability and
maintainability
8.18.1 General T \% Vv \% \Y, Y
8.18.2 Cabs and traincrew areas T, S (0] n/a (0] O (0] uiC 651~
8.18.3 Passenger areas T, (S) n/a n/a V, (0) n/a V, (0)
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Table A.1 (4 of 4)

Clause/ Test Type of Loco | Freight | Pass- | Freight MU Refer to
subclause test enger MU
8.18.4 Rescue T, (S) V,(0) [ V,(O) | V,(O) | V,(O) | V, (0)
8.19 Noise and vibration tests T, (S) V,(0) [ V,(O) | V,(O) | V,(O) | V,(O) 1ISO 3095
1ISO 3381
EN 12663*
EN15892*
8.20 Safety-related system tests R, S (0] (0) (0) O (0] EN15153*
Table A.2 - List of dynamic tests (1 of 2)
Clauge/ Test Type of Loco | Freight Pass- | Freight MU Refer to
subclause test enger MU
9.2 Traction performance
(tractive effort/speed
characteristics)
Type tests T \% n/a n/a \% \Y
Routine tests R V or n/a n/a V or V or
D of C DofC | DofC
9.3 Journey time check T \% n/a n/a \% \%
9.4 Braking tests
9.4. Type test (all) T, S, O (0] (0] O (0] UlIC| 540
(emergency braking) (A) serjes”
EN 14531*
EN 13452-2*
EN 15734-2*
EN 1p595*
EN 16[185-2*
9.4.p Routine tests R, 83 (A) (0] O or O or (0] O
DofC | Dof C
9.5 Traction and braking
thermal capacity tests
Traction thermal capacity T V or n/a n/a V or V or
tests D of C DofC | DofC
Braking thetmal capacity | T, S, (A) 0] (0] (0] 0] (0]
tests
9.6 Resistance to motion T \% Vv \% \% Vv
9.7 Speed regulating system | T, R, (S) [ V, (O) n/a n/a V, (O) V, (O)
tests (A)
9.8 Automatic train protection | T, R, S, (0] n/a n/a (0] O
systems (A)
9.9 Vehicle/track interaction
9.9.1 Safety of running T, R, S (0] O or (0] (0] O UIlC 518
Dof C EN14363*
EN 14363*
EN 15686*
EN 15687*
EN 15839*
EN 16235*
9.9.2 Suspension clearances, T, (S) V Vv \% \% \%
inter-vehicle clearances
9.10 Ride comfort quality
9.10.2 Type test T \Y \Y \% \Y \Y ENV 12299*
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Table A.2 (2 of 2)

Clause/ Test Type of Loco | Freight Pass- | Freight MU Refer to
subclause test enger MU
9.10.3 Routine tests R \Y \Y \% \Y \Y
9.11 Kinematic gauging
9.11.1 Type test T,S OorC | OorC | OorC | OorC | OorC
9.11.2 Routine tests R \% Vv \% \% V
9.12 The operation of wheel R, S (0) (0) (0) (0) (0) EN 15427*
flange lubricators
9.13 Current collector and power T, S (0] n/a n/a (0] O IEC, 60494
supply contact system EN-5p317*
compatibility tests UlC §05-1*
IEC 62313
Fufure
IEC $2846
9.14 Aerodynamic effects T, (S) O (0] (0] (0] (0] EN 14067*
9.14 Electromagnetic
compatibility
9.15]1 Internal interference within T, (S) V, (0O) (V) V, ()N V, (0) | V, (O) IEC 2236
the vehicle
9.15/2 External interference T,S O (0) 0] O (0] IEC 62236
produced by the vehicle EN 5p238*
IEC 2427
9.15/3 Radio frequency T,S O (©) (0] O (0] IEC 62236
interference =rlepooos
IEC 2427
9.1544 External interference to the T,S 0] (0) (0] o (6] IEC $2236
vehicle =rlepooos
IEC 2427
9.15]5 Electrostatic discharges T \% (V) \% n/a n/a
9.14 Interruption & voltage/ jump T \Y n/a n/a \Y \Y IEC $0850
and short circuit test
9.17% Noise tests
9.17[1 Type test T O (0] (0] O (0] ISO 3095
ISO [3381
EN 1p892*
9.17)2 Routine test R \ \ \Y \ \ ISO [3095
ISO 3381
9.1 Airsystems — compressor T,(S) |Vor(O) n/a n/a V or V or
duty cycle (0) (0)
9.14 Windscreen wipers T (0] n/a n/a (0] O
9.20 Train control system T, (S) V, (0) (V) V,(0) | V,(0) | V,(0) IEC 62845
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Annex B
(informative)

Requirements for the European Community —
Legal requirement in accordance with-lEC-Administrative Circular
AC/135/2002

B.1 Introduction General

This annex is to idnnfify the Fnrnlnpan rnnlnirnmnnfq rpqnlfing from the Infprnpn ability
Directlves of the Council of the European Union. The Interoperability Directives cover the
mainline networks of the European member states but not urban rail as definedh by|those
states

To support the Directives, the European Commission has published a number of Tedhnical
Specifications for Interoperability (TSI), as shown below.

Furthgr information can be obtained from the Guides for the Application of the-High-Bpeed
TSls-gf- Council-Directive-96/48/EC produced from time to time ard, published by the Eurppean
Rail Agency.

The information given below is correct at the time of the vote on the FDIS (see Foreword).
Furthgr directives, decisions, regulations and other dotuments, including revisions, will be
published during the currency of this standard. It is{ the responsibility of the users ¢f this
standard to ensure that they are aware and make use of the correct documents.

Only the principal documents are listed belgw: Other directives and decisions may agply to
rolling| stock being supplied to member states of the EU. It is the responsibility of the person
supplying to such member states to ensute that all relevant requirements are met.

B.2 |Legal references

B.2.1 Directives

The fdllowing are the pfincipal Directives currently in force—with-therelevantFSis:
T

O
Pin

O
Pin
z
o

, 0 = = , of 17
June 2008 on the mteroperablhty of the rail system within the Communlty as amended by
2009/131/EC of 16 October 2009 and 2011/18/EU of 1 March 2011 (Recast Interoperability
Directive).

COUNCIL DIRECTIVE 2004/49/EC of 29 April 2004 on safety on the Community's railways
and amending Council Directive 95/18/EC on the licensing of railway undertakings and
Directive 2001/14/EC on the allocation of railway infrastructure capacity and the levying of
charges for the use of railway infrastructure and safety certification as amended by
2008/57/EC of 17 June 2008 and 2008/110/EC of 16 December 2008 (Railway Safety
Directive).



https://iecnorm.com/api/?name=dd3fcdf5e3dd123b4c874617e73d0328

IEC 61133:2016 RLV © IEC 2016 -63 -

B.2.2 Technical specifications for interoperability

The following are the principal TSls related to rolling stock currently in force, together with the
clauses in IEC 61133 to which they apply:

O
COMMNISSION DECISION 2008/232/EC of 21 Februar 08 concerning a tedhnical
speciflcation for interoperability relating to the ‘rollin ck’ sub-system of the [trans-
Europpan high-speed rail system as amended by 2012/§4lEU of 23 July 2012 (4.1, 8.15.6.1,
8.18.4, 8.19,9.4.1.2,9.4.1.5,9.9.1.2, 9.17.1). Q

N\

COMMISSION DECISION 2011/291/EU of 26 A@011 concerning a technical specification
for inferoperability relating to the rolling stock; subsystem — ‘Locomotives and pasgenger
rolling| stock’ of the trans-European conventignal rail system, as amended by 2012/464{EU of
23 July 2012 (4.1, 8.15.6.1, 8.18.4, 9.4 .1, 4.1.5,9.9.1.2).
R\

COMMISSION REGULATION (EU)¥©21/2013 of 13 March 2013 concerning the tedhnical
speciflcation for interoperability @a ing to the subsystem ‘rolling stock — freight wagqns’ of
the ra|l system in the EuropeaCr)K@mon (4.1,9.4.1.2,9.4.1.5,9.9.1.2).

COMNIISSION DECISION%Y011/229/EU of 4 April 2011 concerning the technical specifidations
of int¢roperability rel to the subsystem ‘rolling stock — noise’ of the trans-Eurppean
conveptional rail sys@}?as amended by 2012/464/EU of 23 July 2012 (8.19, 9.17.1).
COMMISSIOb@‘E%ISION 2008/164/EU of 21 December 2007 concerning the tedhnical
specif|cation interoperability relating to ‘persons with reduced mobility’ in the [trans-
Europkan ventional and high-speed rail system, as amended by 2012/464/EU of 2|3 July
2012 4\ .18.3).

COMMISSION DECISION 2008/163/EU of 20 December 2007 concerning the technical
specification of interoperability relating to ‘safety in railway tunnels’ in the trans-European
conventional and high speed rail system, as amended by 2012/464/EU of 23 July 2012 (4.1,
8.15.5, 8.15.6.1).

COMMISSION DECISION 2012/88/EU of 25 January 2012 on the technical specification for
interoperability relating to the control-command and signalling subsystem of the trans-
European rail system, as amended by 2012/696/EU of 6 November 2012 (8.20).

COMMISSION DECISION 2010/713/EU of 9 November 2010 on modules for the procedures
for assessment of conformity, suitability for use and EC verification to be used in the technical
specifications for interoperability adopted under Directive 2008/57/EC of the European
Parliament and of the Council (4.1).
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B.3 European Standards relevant to Clauses in IEC 61133

The following European standards are-referred-to-in-this-international-standard relevant to the
IEC 61133 clauses/subclauses listed against them and define European requirements:

ENV 12299:4999 2009, Railway applications — Ride Comfort for Passengers, Measurement
and Evaluation (9.10.2)

ests (8.15.5

)

EN 13272:2004 2012, Railway applications — Electrical lighting for rolling stock in public
transport systems (8.15.6.1)

EN 13452-2:2003, Railway applications — Braking — Mass transit brake)systems — Rart 2:
Methdds of test (8.11.2.1, 9.4.1.2, 9.4.1.5)

EN 13775-1-6:2003-2004, Railway applications — Measuring, of) new and modified freight
wagons (6 parts) (8.2.2.1)

EN 14067-4:2005 + A1:2009, Railway-applications — Aerodynamics — Part 4: Requirdments
and tgst procedures for aerodynami¢s’on open track (9.14)

EN 14067-5:2006 + A1:2010; Railway applications — Aerodynamics — Part 5: Requirdments
and tdst procedures for aerodynamics in tunnels (9.14)

EN 14067-6:2010, Railway applications — Aerodynamics — Part 6: Requirements and test
procegdlures for cross ‘wind assessment (9.14)

EN 14363:2005) ‘Railway applications — Testing for the acceptance of running charactdristics
of railway yehicles — testing of running behaviour and stationary tests (8.3.3, 9.9.1.2)

EN 14531-1:2005, F\’nilway np’nlir‘nﬁnnc - anl(ing — Methaods faor calculation of st )pping
distances, slowing distances and immobilisation braking — Part 1: General algorithms (9.4.1.2,
9.4.1.5)

EN 14531-6:2009, Railway applications — Methods for calculation of stopping and slowing
distances and immobilization braking — Part 6: Step by step calculations for train sets or
single vehicles (9.4.1.2, 9.4.1.5)

EN 14750-2:2006, Railway applications — Air conditioning for urban and suburban rolling stock
— Part 2: Type tests (8.15.5)

EN 14752:2005, Railway applications — Body entrance systems (8.15.4)

EN 14813-2:2006 + A1:2010, Railway applications — Air conditioning for driving cabs — Part 2:
Type tests (8.15.5, 8.18.2)
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EN 15153-1:2013, Railway applications — External visible and audible warnings for trains —
Part 1: Head, marker and tail lamps (8.20)

EN 15153-2:2013, Railway applications — External visible and audible warnings for trains —

Part 2

EN 15

: Warning horns (8.20)

273:2013, Railway applications — Gauges — Part 2: Rolling stock gauge (8.3.2)

EN 15427:2008 + A1:2010, Railway applications — Wheel/rail friction management— Flange
lubrication (9.12)

EN 15

EN 14
(8.5.2

EN 15
of rai
opera

EN 15
of frei

EN 15
metho

EN 15

EN 15
of ra
compt

EN 1
driver

EN 14
metho

EN 16
railwa
defing

595:2009 + A1:2011, Railway applications — Braking — Wheel slide protection (9.44

"%
663:2009 + AC:2010, Railway applications — Definition of vehicle refe@%; m
— see note below) Q’\

686:2010, Railway applications — Testing for the acceptance of ing charactg

e with higher cant deficiency than stated in EN 14363:2005, ARnex G (9.9.1.2)

O

687:2010, Railway applications — Testing for the acc p&ce of running charactg
pht vehicles with static axle loads higher than 225 kNéﬁd up to 250 kN (9.9.1.2)

b892:2011, Railway a@msations — Noise Emission — Measurement of noise
s cabs (8.19, 9.17.1) .

.

185-2, Rai/waté%)plications — Braking systems of multiple unit trains — Part 2
ds (in prepa&o ) (8.11.2.1,9.4.1.2, 9.4.1.5)

235, R ay applications — Testing for the acceptance of running characteris
y vehieles — Freight wagons — Conditions for dispensation of freight wagon

asses

ristics

way vehicles with cant deficiency compensation system an Br-vehicles intendled to

ristics

: Test

ristics

734-2:2010, Railway applications — Braking sy, s of high speed trains — Part 2
ds (8.11.2.1,9.4.1.2,9.4.1.5) N\

>
806:2010, Railway applications — Brak%@» Static brake testing (8.11.2.1)

b\
839:2012, Railway applications —= ting for the acceptance of running charactg
way vehicles — Freight Wago.& — Testing of running safety under longijudinal
essive forces (9.9.1.2) \O
OF

inside

: Test

tics of
5 with

d&l/ﬁ)acteristics from on-track tests according to EN 14363 (9.9.1.2)
N\

EN 16404:2014, Railway applications — Re-railing and recovery requirements for railway
vehicles (8.4)

EN 50343:2003, Railway applications — Rolling stock. Rules for installation of cabling (8.7.1)

Other

standards are in preparation.
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regarding EN 15663:

The nearest equivalent load cases from EN 15663 to those stated in IEC 61133 are as follows:

IEC 61133
Minimum load
Normal load

Exceptional load

EN 15663
Dead mass
Operational mass under normal payload

Design mass under exceptional payload.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization.cor
nhational electrotechnical committees (IEC National Committees). The object of IEC is\to
Fnational co-operation on all questions concerning standardization in the electrical and electtonic fig
end and in addition to other activities, IEC publishes International Standards, Technical Specifi
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to g

he subject dealt with may participate in this preparatory work. International,.governmental ar
brnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates

formal decisions or agreements of IEC on technical matters express, as'nearly as possible, an inter
Eensus of opinion on the relevant subjects since each technical committee has representation
ested IEC National Committees.

nterpretation by any end user.

sparently to the maximum extent possible in theif\national and regional publications. Any div
een any IEC Publication and the corresponding national or regional publication shall be clearly indi
atter.

itself does not provide any attestation of eanformity. Independent certification bodies provide co
pssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

sers should ensure that they have, the1atest edition of this publication.

iability shall attach to IEC or its_directors, employees, servants or agents including individual expe
hbers of its technical committees and IEC National Committees for any personal injury, property dar
r damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe
bnses arising out of the_publication, use of, or reliance upon, this IEC Publication or any oth
ications.

ntion is drawn to the"Normative references cited in this publication. Use of the referenced publicq
Epensable for the _correct application of this publication.

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

ptional ‘Standard IEC 61133 has been prepared by IEC technical committee 9: Elg

hprising
romote
Ids. To
Cations,
s “IEC
erested
d non-
closely
ned by

hational
rom all

Publications have the form of recommendations for internationalyuse and are accepted by IEC National
Committees in that sense. While all reasonable efforts are madeé to ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the way in which they are used or

of IEC
for any

cations
brgence
ated in

formity

for any

rts and
hage or
ps) and
er |IEC

tions is

bject of

ctrical

tandard is derived from EN 50215.

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

techni

cal revision.

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

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

e Annex B has been updated with the latest European information, and cross-references

be

tween the TSls 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 cpmmittee has decided that the contents of this publication will remain unchangef until
the stpbility date indicated on the IEC web site under "http://webstore.iec.ch” in_the data
relateq to the specific publication. At this date, the publication will be
e re¢onfirmed,

e withdrawn,

o replaced by a revised edition, or

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

cope

This International Standard specifies general criteria to demonstrate by testing that newly

COf‘IStI’ etad complata raibwav vahiclac coanfarm wwith ctandardc Ar Athar narmAativa dacn
Tt oM preteTamvay Y e ere s GO O Wt St e e o O ot e o ety e oo

This

Rents.

International Standard, as a whole or in part, applies to all railway vehicles

specigl purpose vehicles such as track-laying machines, ballast cleaners and’ per

carrie
menti

NOTE

s. The extent of application of the standard for particular vehicles will ‘be spec
oned in the contract, to take account, where necessary, of any legislafive requirem

The parts of the standard which are applicable will depend on the type of vehicle (e.g. passenger,

powerefl trailer, etc.).

NOTE 2 The scope of this standard excludes railbound and road/rail vehicles for construction and mainten
railway [infrastructure.

NOTE
vehicle

In so

This standard does not deal with tests carried out on compenents or equipment before fitting

far as this International Standard is applicable, ittmay be used for the following:

— geperator sets mounted on a vehicle provided for auxiliary purposes;

- €

gctrical transmission used on trolley buses or similar vehicles;

— coptrol and auxiliary equipment of vehicles with non-electrical propulsion systems;

— vehicles guided, supported or electrically propelled by systems which do not us
adhesion between wheel and raik

NOTE
The so

4 Specific technical requirements apply to vehicles which operate on the railways in the European
rce of those requirements is.given in Annex B. Where a European requirement applies to a given ¢

note hal been inserted at the end ‘of the clause.

2 N

brmative references

The fdllowing décuments, in whole or in part, are normatively referenced in this docume
are inflispensable for its application. For dated references, only the edition cited applig

undat
amen

IEC 6

d references, the Ilatest edition of the referenced document (including
¥ments) applies.

pxcept
sonnel
fically
ents.

freight,
ance of

to the

be the

Union.
ause, a

ht and
s. For
any

0077 (all parts), Railway applications — Electric equipment for rolling stock

IEC 60310:2015, Railway applications — Traction transformers and inductors on board rolling

stock

IEC 60322:2001, Railway applications — Electric equipment for rolling stock — Rules for power
resistors of open construction

IEC 6

0349 (all parts), Electric traction — Rotating electrical machines for rail and road

IEC 60494-1:2013, Railway applications — Rolling stock — Pantographs — Characteristics and
tests — Part 1: Pantographs for main line vehicles
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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

IEC 60850:2014, Railway applications — Supply voltages of traction systems

IEC 61287 (all parts), Railway applications — Power convertors installed on board rolling stock

IEC 6
altern

IEC 6
direct

IEC 6
curren

IEC 6
electr

IEC 61
stock

|IEC 61
stock

IEC 61
availa

IEC 61
the co

IEC 61
Safety

IEC 641

detection systems

377-1, Railway applications — Rolling stock — Part 1: Combined testing of inver
hting current motors and their control system

377-2, Railway applications — Rolling stock — Combined testing — Part 2: Chopp
current traction motors and their control

377-3, Railway applications — Rolling stock — Part 3: Combined testing of alten
t motors, fed by an indirect converter, and their control systefn

991:2000, Railway applications — Rolling stock —“\Protective provisions 4
cal hazards

p236-3-1:2008, Railway applications — Electromiagnetic compatibility — Part 3-1: H
- Train and complete vehicle

P236-3-2:2008, Railway applications — .Electromagnetic compatibility — Part 3-2: H
- Apparatus

p278:2002, Railway applications.”— Specification and demonstration of reli
bility, maintainability and safety (RAMS)

P313:2009, Railway appftications — Power supply and rolling stock — Technical critg
ordination between power supply (substation) and rolling stock

related electronic systems for signalling

p427:2007, Railway applications — Compatibility between rolling stock and

er-fed

er-fed

hating

gainst

Rolling

Rolling

hbility,

ria for

P425, Railway ~applications — Communication, signalling and processing systéms —

train

IEC 6

845,  Raijlway applications — Radio remote control system of fraction vehicl

ps for

shunting application

IEC 62846, Railway applications — Current collection systems — Requirements for and
validation of measurements of the dynamic interaction between pantograph and overhead
contact line

ISO/IEC 17025, General requirements for the competence of testing and calibration

labora

tories

1 To be published.
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ISO 3095, Acoustics — Railway applications — Measurement of noise emitted by railbound
vehicles

ISO 3381, Railway applications — Acoustics — Measurement of noise inside railbound vehicles
ISO 9001:2015, Quality management systems — Requirements

NOTE For applications in the European Union, see also the references in Annex B.

3 Terms, definitions and abbreviations

For the purposes of this document, the following terms, definitions and abbreviations-apply:
3.1

a.c.
alternating current

3.2
approval authority
any bpdy other than the purchaser with the legal right to require tests to be perfornmed on
vehicles within the scope of this standard and to whom, compliance verification is
demonstrated

Note 1 fo entry: These bodies can be different in each country and can include national or international regulatory
bodies,|national safety authorities, infrastructure managers, and,<in Europe, Notified Bodies (see Annex B).

3.3
contract
all the component parts of the technical specifications agreed between manufacturgr and
purchxser, consisting of purchaser’s téchnical specifications, manufacturer’'s teghnical
respomses, minutes of meetings, and any‘other formal contract documents

3.4
d.c.
direct|current

3.5
EMC
electromagnetic compatibility

3.6
infrasitructure manager
organisation which manages the railway infrastructure, including, for example, [track,

Signa| na—communications-and structuras
Hg—codReatHoRsahRia—SHUetHHes

3.7
IP
ingress Protection

3.8
manufacturer
organisation which has the technical responsibility for the supply of the vehicle system

Note 1 to entry: There can be more than one manufacturer where the contract for the vehicle is split in two or
more parts.
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3.9

manufacturer’s works

location where the assembly of the vehicles is completed and where static tests are generally
performed

3.10
modification level
definition of equipment modification status for which the test results are valid

3.1
purchaser

- lovs la pu | pu | +Ll Ll los. 1
organsatomwnitcoraersana wiown—tne-venicre

Note 1 fo entry: The purchaser can have the responsibility for direct negotiations with the manufacturer| unless
that regponsibility is delegated to the user, a main contractor or a consultant.

3.12
quality plan
docunjent specifying which procedures and associated resources are‘applied by whom and
when [o a specific project, product, process or contract (ISO 9000)

3.13
routine test
test td which each vehicle is subjected to during or after, manufacture to ascertain whdther it
compljes with the specified criteria

3.14
safety-related
carrie$ responsibility for safety

3.15
suppljer
organisation which has the responsibility for the supply of individual items of equipment or
group$ of equipment to the manufacturer

3.16
suppljer's works
locatign where individualjitems of equipment or groups of equipment are manufactured

3.17
test pjan
plan df the tests to be undertaken by the manufacturer as presented within its quality plan,
includ|ng, all;supporting information on the conduct of the tests

Note 1 to enfry: In the coniext of this standard, the test plan includes all subordinaie test specificalions.

3.18

type test

test of one or more devices, system or complete vehicle to show that the design meets the
required specifications and the relevant standards

3.19
uic
Union Internationale des Chemins de Fer (International Union of Railways)

3.20
user
organisation which will use the vehicle
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Note 1 to entry: The user will be a train operator and can be the purchaser, or another party who uses the vehicle
on behalf of the purchaser through, for example, a leasing arrangement.

3.21

validation documentation

documented evidence that a product, process or service is in conformance with specified
requirements or other normative documents

3.22

voluntary test

any additional test (either type or routine) added to the test plan by agreement between the
manufacturer and the purchaser

3.23
WSP
wheelglide protection

4 Requirements

4.1 General

The manufacturer shall exercise control over all activities affegting the quality of the propducts
to endure that the requirements of the standards or other nermative documents to which the
declarnation refers are met.

For thjs purpose the manufacturer shall have at his. disposal all necessary means for carrying
out this control at all levels (for example raw materials, supplies, production, finished prpducts
or pag¢king). Information on the manufacturer’s quality system and the results of tepts as
appropriate shall be available.

The manufacturer shall establish and mdintain a quality system. This shall include autitable
procedures covering the final inspection and test operations, including workmanship
stand}rds, test specifications, test“records, calibration of test instruments and equipment,
document control, control of non-conforming products and personnel training.

It is rqcommended that manufacturers operate a quality system in accordance with ISO $001.

The quality plan for the design, production, inspection and testing of the produc{ shall
include a test plan, defining how the manufacturer will demonstrate conformance o the
speciffed requirements.

The cpnfiguration (type numbers, serial numbers, modification status) of key compofnents,
includ|nd revisions of software, shall be recorded as a “quality” record.

The contract shall define the various tests to be undertaken on completed vehicles and
before entry into service to assure the purchaser that:

— the vehicles comply with the technical requirements of the contract (type tests, 3.18, see
also 5.3.1);

— every vehicle conforms to the design standard proved in the type tests (routine tests, 3.13,
see also 5.3.2);

— the vehicles comply with the appropriate legislation (national or regional);
— the vehicles are compatible with the railway system on which they are intended to run as
defined in writing by the infrastructure manager.

Inspection of the vehicle, including equipment installation, piping and wiring, and all
component type and routine tests shall be successfully completed according to the relevant
standards and specifications, except as permitted by 6.1, before the tests within the scope of
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this standard are commenced. The tests covered by this standard are to demonstrate correct
interfacing with the functions of the vehicle.

This standard does not cover the following types of testing:

endurance and reliability,

development,

investigative (except for guidance only),

system test, such as subassembly or system combined test.

NOTE The European requirements for product verification and tests are specified in Annex B.

4.2

If it is
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Is a test plan which shall detail the following:

Third party test facilities

5t facilities required and the accreditation expected included in the testplan (see 4

hall of necessity apply to:

tic tests necessitating the vehicle to be moved to a specialised test cent
onging to either the manufacturer or the purchaser;

commended that third party test facilities are accredited to ISO/IEC 17025.

urchaser or the approval authority of the country concerned may require tests
| out by an accredited test facility independent of the manufacturer.

Test plan

prious tests to be undertaken shall“be presented by the manufacturer within its

test programme;

component and equipmeént type tests to be completed before undertaking each v
t;

fails, and their level of independence from the manufacturer;
test metheds;
vehicle loading conditions for each test;

environmental conditions for each test;

hamic tests on another system not belonging to either the'manufacturer or the usef.

intended to use third party test facilities this shall be declared and agreedywith details,

3).

e not

to be

Juality

ehicle

test facilities to(be*used, including, as appropriate, their accreditation and compé¢tence

the

limits and tolerances of any test measuring methods;

the success criteria for each test;

the validation documentation.

The test plan may include referenced test specifications to include some of the details above.

Where the contract requires validation of certain tests or documents by the purchaser or any
approval authorities, these shall be identified in the test plan. In the case where the contract
or the approval authorities require evidence to be kept, the requirement shall be included in
the test plan and the purchaser shall agree the test specification.

Where the contract requires safety to be demonstrated by a series of tests derived from a
safety or risk assessment performed in accordance with IEC 62278, or as required by an
external Approval Authority, then these tests shall be included in the test programme and
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identified as such in the test plan. The term “safety-related” is used (see definition 3.14,
derived from IEC 62425) in this standard to identify those tests which might be in this
category. The final decision on whether a test is safety-related rests with those who determine
the contribution made by the test to the responsibility for safety.

The auditable process used to derive the information for the test plan shall ensure that the list
of tests produced to support the validation documentation is comprehensive.

On successful completion of each test the validation documentation shall be prepared by the
manufacturer.

5 Chategories of tests

5.1 |[General
The tgst plan shall present the tests to be carried out in the following categories:

a) preliminary adjustment tests (see 5.2);
b) ackeptance tests, which include:

e | type tests, see 5.3.1;

e | routine tests, see 5.3.2;

o | tests required by the Approval Authority, see 5.3.3;
c) inyestigation tests (see 5.4).

The tgdsts may be simplified or omitted by agreement between purchaser and manufactufer:

1) if [the vehicles concerned are demonstrated to be identical to vehicles preyiously

constructed and for which experiencesis available, or if the vehicles are equippef with

mt]:tors or other important componentsistipulated by the purchaser;
[

2) if it can be shown by documentary, proof that equivalent tests have been performed|under
representative conditions.

3) by| agreement with relevant-approval authorities, where specified in the contracf. The
information required may be provided by reference to other standards.

5.2 |Preliminary adjustment tests

Before submitting the vehicle to the acceptance tests, the manufacturer may require tq carry
out preliminary adjustment tests which cannot be made in manufacturer’s works and |which
may ipvolve test runs on the user's lines with or without load. In this event, at ledst the
minimpm amount of testing required for safe running (see 6.2) shall be completed [to the
satisfgction_of the user and the infrastructure manager.

The maximum total distance of the trial runs to obtain necessary adjustments should be
agreed in the contract and shall take into account the type of vehicle, more especially its
maximum speed and the new devices which are incorporated. Failing a specified value in the
contract, a maximum run not exceeding 5 000 km should be adopted for vehicles which are to
be subjected to the type tests.

5.3 Acceptance tests
5.3.1 Type tests

These tests shall be performed over an agreed duration to demonstrate that the vehicle
design complies with the performance requirements specified in the contract. They are listed
in Tables A.1 and A.2 in Annex A and described in Clauses 8 and 9.
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The tests shall be undertaken on the first vehicles built to the design unless otherwise agreed

at the

If the

time of contract and included in the test plan.

type tests are performed on a prototype or pre-production vehicle, the

n the

manufacturer shall agree with the purchaser those additional tests which are necessary on the
first production built vehicle to be included in the test plan.

The tests shall be performed under the appropriate test conditions as explained in Clause 6.

Voluntary type tests may be required only if they are specified in the test plan.

5.3.2

These|
and A

Specific parameters used in the type test should be selected as the” test crite

compl
check

The tqg

The rq
be les

In casles where observations made during the corresponding type tests make it unnec

for the
a sim
may b

Any n
Plan.

5.3.3
Tests

clearly
and A

5.4

Invest

Routine tests

tests shall be carried out on each vehicle to be delivered. They are listed in{Tabl
2 in Annex A and described in Clauses 8 and 9.

ance of each vehicle. The routine tests shall include sufficienty'measuremen
5 to confirm compliance with the selected test criteria.

sts shall be performed under the appropriate test conditions“as explained in Claus

sults obtained in the routine tests shall, taking inte, aecount acceptable tolerancg
5 satisfactory than those obtained for the type tests:

routine test to be repeated in its entirety, a limited range or sample of routine te

s A.1

ia for
and

e 6.

s, not

pssary
5ts, or

plified form of those tests stated in thesummary tables, or declarations of conformity

e accepted by agreement in the contract.

bcessary additional routine tests shall be agreed in the contract and included in th

Tests required by Approval Authority

e Test

required by ApprovaltAuthorities and those tests demonstrating safety (see 4.3) shall be

identified in the test plan. Tests regarded as in this category are shown in Tabl
2 in Annex A.

Investigation tests

gation“tests are special tests of an optional character and are carried out in of

ps A.1

der to

obtain

additional information. They shall be carried out only if they are specified

n the

contr.

ct:

These tests may be arranged by agreement between purchaser and manufacturer. In each
particular case, the purchaser and manufacturer shall agree on the operating method and the
programme for these tests.

The results of investigation tests shall not be used as a reason for refusing to accept the
vehicle.
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6 Test conditions

6.1

General

Tests shall be performed under the prevailing ambient conditions unless otherwise specified.

The test plan shall take account of the nature and site of each test and should cover:

a) type and routine test programmes, especially in those cases where this standard allows
the parties a freedom of choice;

b) static tests (see 6.2);

Cc) dyramic tests (see 6.3);

d) methods for testing for environmental conditions, e.g. snow, rain, dust, tempegtaturg, etc.
where these conditions are seasonal,

e) fagtory tests on components which, due to shortage of suitable test facilities pt the
supplier's works, are required to be carried out on the completed vehicle either stgtically
or|dynamically;

f) test requirements for any equipment supplied by the user or purchaser and installed|in the
vehicle; such requirements being agreed in advance ameng’ the parties concgrned,
in¢luding the manufacturer of the relevant equipment.

6.2 [Static tests

These| tests should normally take place at the manufacturer’'s works and are described in

Clause 8.

These| tests shall include checks that the vehicle is sufficiently safe to undertake the dynamic

tests.

The test facilities shall be appropriate--and sufficient to ensure the tests are perfprmed

CcOoNsis

test fdcilities with respect to these tests.

Wherqg

tently; otherwise, the manufacturer shall inform the purchaser of any limitations @

tests are performed at_a third-party facility (see 4.2) which involves transporta

f their

ion of

the vihicle to or from that.facility, sufficient tests shall be undertaken by the manufactdirer to
ensur¢ that the transportation can be completed safely.

6.3 [Dynamic tests

The dynamic.tests are described in Clause 9.

The tgsts’may be undertaken on the lines over which the vehicle is intended to operat¢ or, if
not avialable—everlineswith-similarcharacteristics—or-on-specialised-dedi e dilities.

The test locations and arrangements shall be specified in the contract.

Arrangements for access to the lines and the provision of traincrew as appropriate should be

includ

ed in the conditions specified in the contract.

The requirement to perform a test should not take precedence over the regulations of the

releva

nt infrastructure managers or test facility manager.

Provision of all the necessary facilities by the purchaser or the provider of the test facilities for
any preparation for dynamic tests (including preliminary test running) should be included in

the co

nditions specified in the contract.
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Where it is necessary to undertake the dynamic tests on the track of another infrastructure
manager, the selected route, its characteristics and conditions of operation shall be agreed at
the time of contract.

Attention is drawn to the need to ensure that the responsibilities of all parties involved in
performing the dynamic tests are clearly defined.

Attention is also drawn to the need to complete all the necessary preliminaries such as the
relevant parts of the reliability, availability and maintenance case and the safety case before
undertaking the dynamic tests.

7 V

The validation documentation shall contain sufficient information to identify the vehicle Ind all
its major components and enable these to be traced through the test records, As a mipnimum
the following shall be provided:

a) thé name and address of the organisation which produced the documentation;

b) the¢ name and address of the manufacturer;

c) the identification of the vehicle and its major components by name, type, model number
and any relevant supplementary information such as lot number, batch or serial number
anld modification level;

d) thé standards or normative documents referenced in, the contract or test plan in d clear
and concise way;

e) alllsupplementary information such as grade or.category of the vehicle components;
f) thI date of the documentation;

g) the¢ signature and title or an equivalent marking of the authorised signatory.

8 Schedule of static tests

8.1 General

The nmpanufacturer shall undértake the schedule of static tests as defined in the tes{ plan.
Table|A.1 gives a representative list of static tests which may be included in the schiedule.
The ligt shall not be takenias exhaustive but may be used as a guideline in the proces$ used
by thel manufacturer to\produce his test plan.

In the|absence of specific requirements in the contract, the following tests shall be included in
the test plan as‘appropriate for the type of vehicle covered in the contract.

Unles$ atherwise stated in the subclause heading, the following requirements are for bgth the
type dndroutine tests. Where different requirements are specified for these tests, théy are
detailed in separate subclauses for type and routine tests.

8.2 Dimensional tests
8.2.1 Objective

To verify that the outside dimensions of the vehicle, any clearances and flexible connections
when completely assembled and in working order, comply with the limits set out in the
contract.
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8.2.2 Type tests
8.2.2.1 Outside dimensions (safety-related test)

For each type of vehicle the outside dimensions of the vehicle (including, for example, car
height, coupler height, bogie height) shall be measured and checked against the limits set out
in the contract, which may include the following conditions:

a) the range of adjustment of all appropriate components (for example air suspension);

b) the range of tolerances for wear and tear (for example wheel wear);

c) the range of loading conditions (see 8.5.2);

components);

d) thI" range of movement In case of failure or damage (for example suspénsion
e) th

worst case combinations of the above a) to d).

Cleargnces of items that may intrude into limiting dimensions, for example-doors which open
outwards, shall be taken into account and checked under working conditignsif required py the
contract.

Wherg dimensions are determined by calculation, suitable dimensions shall be identified to be
checked and included in the test plan.

NOTE |European requirements for measuring freight wagons are given ifi_Annex B.

Wherg the contract does not specify a static loading-gauge for the vehicle, the manufdcturer
shall declare a kinematic or swept envelope in accordance with rules agreed in the coptract.
The tgsts required to justify the kinematic or swept'envelope shall be included in the tesf plan.
The conditions a) to e) above, and the intrusion,of items into the limiting dimensions, shall be
taken [into account in the determination of theXenvelope (see 8.3).

8.2.2.2 Clearance tests (safety-related test)

Tests [shall be carried out to determine whether the specified clearances are achieved during
relative movements for the load-conditions and track geometry specified in the contrpct as
follows:

a) bj:ween vehicle bodies.and bogies;

b) between adjaceni-coupled vehicles.

See the note aftef8.2.2.3 below.

8.2.2.3 Hose and cable length tests

Tests |shall be carried out to determine the appropriate length for bogie and inter-car [hoses
and cabfes resutting from the Tetative movements specified i 8-2-2-2 for the toad conditions
and track geometry specified in the contract.

NOTE The clearances and lengths determined by tests 8.2.2.2 and 8.2.2.3 can be calculated, and verified by test,
which can be carried out statically, using a bogie rotation table and traverser, or during the dynamic tests.

8.2.2.4 Current collector static tests (safety-related test)

It shall be ascertained statically that the operation of current collectors is satisfactory within
the limits of movement and static contact force specified in the contract.

Tests shall be made on pantographs, including the limiting dimensions of lateral
displacement, as specified in IEC 60494-1 or IEC 60494-2.

NOTE Requirements for gauging are given in UIC Leaflet No. 505-1. European requirements are given in Annex
B.
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8.2.3

Routine tests

Outside dimension tests (8.2.2.1) and clearance tests (8.2.2.2) shall be carried out in one
load condition only (see 8.5.2), and confined to key dimensions determined from the type test.

Parts with provision for adjustment according to the wear of the wheels (such as stone
guards, lifeguards, snowploughs, sanding pipes and antennae) shall be checked for correct
adjustment.

8.3
8.3.1

To vel

8.3.2

The ¢
differg

Build
suffici

Kinem
an ar
coeffiq

Swept

normgdl clearances specified by the infrastructure manager, a swept envelope, taking a
tre throw and end throw on curves_may be required, supported by the coefficient of

of cer
flexibi

NOTE

8.3.3

This fest is voluntary,~tinless required to verify the calculation of a kinematic or
pe; if so it shall-be an obligatory type test for each relevant vehicle type, whefre the
relevant type has characteristics representative of a number of vehicle types.

enveld

NOTE

Gauging test
Qbiecti

ify that the envelope of the vehicle is in accordance with the design.

General (type and safety-related test)

bntract may specify the size of the vehicle in a number of alternativé ways, req
nt tests for verification, for example:

jauge — if the dimensions of the vehicle are specified, the dimensional checks in §
bnt verification.

atic envelope — if a kinematic envelope is specified, the dimensional checks in 8
alysis of the dynamic movements of the vehicle are required, supported &
ient of flexibility (sway) test (8.3.3) to validate the“calculations used in the analysi

ity (sway) test (8.3.3) to validate the, swept envelope calculations.

European requirements are given intAnnex B.

obligatory)

UIC Leaflet)No. 505-5 defines the coefficient of flexibility. European requirements are given in Anne

Coefficient of flexibility'test (type test and safety-related test, voluntary o1

uiring

.2 are

2 and
y the

D.

envelope — if the vehicle is being run on“a line where clearances are less than the

ccount

swept

kK B.

The

anufacturer shall supply the calculated values of the coefficient of flexibility im both
minimpmand exceptional load states (see 8.5.2). T

The coefficient of flexibility shall be determined by static direct measurement (sway test),
unless the method of determination of the vehicle envelope permits a dynamic roll test.

8.3.4

Routine test or equivalent (safety-related test)

The geometry of each vehicle shall be verified by suitable means such as a routine test using
a template or a controlled production process.

8.4
8.4.1

Lifting ability test (type and safety-related test)

Objective

To verify the ability of the vehicle to be lifted under conditions as specified in the contract.
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8.4.2 Type test

The test consists of lifting the vehicle at the designed lifting points using either overhead
cranes or jacks. It shall be checked that the vehicle mechanical interfaces, attachments,
deflections, etc., are within the tolerances specified in the contract. As a minimum the tests
shall demonstrate that the vehicle can be lifted without permanent deformation occurring.

NOTE European requirements for lifting tests for re-railing and recovery are given in Annex B.

8.5 Weighing tests

8.5.1 Objective

To verify that the vehicle mass and distribution complies with the limits set out in the contract.

This normally includes, for each type of vehicle, tests for the following parameters:

a) the vehicle mass;
b) th¢ measured load per axle;
c) the¢ measured load per wheel.

8.5.2 Load cases

The Idad cases shall be specified in the contract. The recommended load cases are given in
Table|1:

Table 1 — Recommended load cases

Minimum load | Normal load Excepti¢nal
load
Passelnger/freight loads 0 See following text
Toolinjg Complete
Crew 0 Full complement
Level pf sand 0 2/3 Full
Water for heating, toilets, catering, etc. 0 2/3 Full
Fuel 0 2/3 Full
Thermal engine.coolants and lubricants Normal Normal Normal
Other fluidsanhd lubricants Normal Normal Normal

For vghicles’ intended to carry passengers or freight loads, in the absence of other inforrlnation
from thewpurchaser the loads shall be determined as follows:

— Minimum load: Loading state of the vehicle specified in the contract in which the vehicle is
complete and which will enable the vehicle to be moved or towed.

— Normal load: Load as specified in the contract for the performance tests, for example
motoring or braking.

— Exceptional load: Maximum load that can be operated safely under conditions specified in
the contract and used for specific performance tests, for example, emergency braking.

For vehicles not intended to carry passenger or freight loads, for example locomotives, the
normal and exceptional passenger/freight load is assumed to be zero, i.e. the same as
minimum load.

In order to reduce to a minimum the handling of additional loads, dimensional tests and
weighing operations may be:
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— carried out in the same loading state;

— executed in loading states other than those specified in the contract, provided suitable
corrections are applied to the recorded values.

NOTE European requirements for load cases are given in Annex B.
8.5.3 Type tests (safety-related test)

The weight of the vehicle and the vertical load exerted by each wheel on the track shall be
measured and shall be accompanied by a statement as to the accuracy of the measuring
equipment. The weighing tests are normally carried out at the manufacturer’s works, but may
be done at the purchaser’s or user's facility by prior arrangement. If the measuring equipment
is usdd In the open air (ouiside a building), the effecis of the prevalling environiental
conditjons (for example wind and rain) shall be recorded and taken into account.

Unles$ stated otherwise in the contract, the loading state of the vehicle duringCthe welighing
operatfions shall be minimum load and exceptional load. Tests at normal loadymay be garried
out as|investigative or voluntary tests.

Weighing tests may be preceded by adjustment of the suspension, carried out by feans
which) in principle, do not require the measurement of loads but only checks of a dimensional
charagter.

Immediately before the test, a means shall be employed to activate the primary and
seconfary suspension systems (for example by runnjng{the vehicle over a section of track
with Igvel differences) to reduce the likelihood of exCessive locked-in forces and the \ehicle
being joff-centre.

The vehicle shall be run at reduced speed.on“to the weighing site, with frictional dampers
discorjnected and bogie inter-couplers loosened (if fitted). After activation of the suspénsion
system and during weighing, no alteration or adjustment shall be made to the vehicle. No
artificipl alteration shall be made by means of blows, shaking or other procedure to thg state
of the|body and the suspension produced by the previous activation of the suspension qystem
and afising from friction between the“several parts of the suspension.

Four g$uccessive and complete weighing operations shall be carried out, the vehicle|being
moved and measured twiée in both directions, so as to eliminate as far as possible the[errors
resulting from balance inaccuracies and friction.

The vhlue of thesmeasurements shall be taken as the arithmetic mean of the values|noted
during the weighing operations.

Alternptivé weighing methods may be used as appropriate to the vehicle suspension gystem
(e.g. gpring or air suspension) or the weighing equipment available (e.g. running the \ehicle
over the-weighing site; themtoweringthe vehicte verticatty omto theweighimg mmachine)—In this
case, the conditions and number of weighing operations shall be defined in the contract.

The mass of the vehicle and the load on the individual axles and wheels on the vehicle shall
meet the requirements of the contract, taking into account the following:

— the maximum and minimum mass, and allowable tolerance on the overall mass of the
vehicle;

— the maximum load and allowable tolerance on the load of each axle on the vehicle;
— the difference in load from one side of the vehicle to the other.

The following measurements when defined in the contract shall be tested:

— the excess mass of the vehicle in running order over that stated in the contract;


https://iecnorm.com/api/?name=dd3fcdf5e3dd123b4c874617e73d0328

- 22 - IEC 61133:2016 © IEC 2016

for motive power units, the static adhesive load;

for motive power units, the load on each driving axle compared to the average value of the
loads on driving axles intended to exert the same tractive effort;

the load per axle compared to the figure permissible on the lines on which the vehicle is to
run; this figure shall be specified in the contract;

the load on the line of the wheels on one side compared to the average of the loads on
both lines of wheels and for a given axle, the load per wheel compared to the average
load per wheel of this axle.

NOTE The European requirements for axle load tolerances are specified in the Technical Specifications for
Interoperability as identified in Annex B.

8.5

The weighing tests defined in 8.5.3 shall be carried out except as indicated below.
The ldading state of the vehicle shall be minimum load.

Two sjccessive weighing operations shall be carried out.

4 Routine tests (safety-related test)

For wagons and non-powered carriages, a declaration of conformity is acceptable if agreed in

the

8.6
8.6

A Objective

contract.

Sealing tests

To verify that the sealing (e.g. the IP rating according to IEC 60529) employed on the \ehicle
and apy filters, separators or similar devices ‘comply with the performance specified [in the

contract.

8.6

.2 Type tests

The tgst plan shall include tests-0f the vehicle body and equipment cases and cupbodrds to
verify [that the contract requirements are met. The vehicle shall be complete with all reflevant
interigr fittings, equipment .and covers. The tests shall take account of the factors [in the

following subclauses, as.appropriate:

a)

b)

Where the contract includes air-conditioning or pressure ventilation equipment, thg parts
of [the vehicle.ot\equipment covered by that equipment shall be tested in accordange with
8.15.5.

ThHe water-tightness of the body and electrical equipment boxes mounted outsige the
body, including all openings, doors, covers, cover strips or crevices which might| allow
penéetration of water or snow, shall be tested.

The validation of water tightness shall be conducted in conditions representative of the
climate in which the vehicles are to operate. The regime of representative testing shall be
agreed in the contract and included in the test plan.

A distinction shall be made between the water-tightness of the openings (air inlets, etc.)
which depends essentially on design and the water-tightness of covers (doors, windows,
bonnets, etc.) which depends primarily on installation and the condition of the joints.

The tightness of openings and covers as well as the effectiveness of the arrangements
provided for the evacuation of water from certain compartments shall be such that the
observed water penetration is not liable to have an adverse effect on cabling, electrical
equipment or any other equipment necessary for maintaining the vehicle in proper working
order.

The effectiveness of blinds, louvres, filters, dust separators and in general all devices for
cleaning the air drawn into the equipment boxes shall be verified to ensure the safety of
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cabling, switchgear, or any other apparatus necessary for the satisfactory operation of the
vehicle.

d) The proper mounting of the louvres, filters, dust separators, etc., shall be verified.

e) Arrangements to prevent ingress of other contaminants such as snow or sand shall be
tested to ensure proper operation of equipment, as appropriate.

Further guidance on tests for sealing of enclosures is given in IEC 60529.

8.6.3 Routine tests (voluntary test)

A simplified water test and other specific tests shall be carried out as specified in the test
plan.

8.7 |Electrical insulation tests (routine tests)
8.7.1 General

Objecitive: To test the insulation integrity of the vehicle electrical circuits:

These| tests are routine tests which may be carried out on the conipleted vehicle. Thely may
also bje carried out on an incomplete vehicle, in the manufacturér’s works upon complefion of
the cabling, after mounting but before connection of items ‘ofelectrical equipment already
tested| individually for dielectric strength. In the Ilatter case, a check of the insJAIation
impedpnce of each of the circuits shall be carried outConte the vehicle has been entirely
completed.

Equipment such as rotating machines, which has)'previously passed insulation tests|{to an
agreed standard (IEC) may also be disconnected before the vehicle insulation test.

Wherg the contract calls for double insulation of the electrical equipment from the car|body,
for example, trolley bus systems, then it‘shall be verified that such insulation exists arjd that
each part of the insulation system can withstand the requirements of the insulation tgsts in
this sybclause.

NOTE |Further European requiremeénts for insulation tests are given in Annex B.

8.7.2 Voltage withstand test

Most frequently, the equipment is composed of several circuits with different insulation |evels;
each ¢ne shall besseparately tested to earth, all other circuits being in principle earthed.

As negessary;.contactors and switchgear should be closed or short circuited to ensure that all
parts pf the)circuit are connected. All precautions shall be taken in order to avoid pgssible
appearance of abnormal voltages due to capacitive or inductive effects.

Equipment likely to suffer during the tests, e.g. electronic components, shall be disconnected
or short circuited. Such equipment shall have previously passed an insulation test to an
agreed standard.

The withstand test voltage shall be applied for 1 min between each of the various cable
circuits and earth. Its value shall be equal to 85 % of the test voltage of single pieces of
apparatus defined by IEC standards in force (for example, IEC 60077 (all parts), IEC 60310,
IEC 60322, IEC 60349 (all parts), IEC 61287 (all parts)), for the component of the circuit
having the lowest test voltage.
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Insulation impedance test

2016

In the absence of values specified in the contract, the test voltage shall be at least 500 V and
the minimum insulation impedance values measured shall not be less than those given below:

— 5 MQ for circuits having a rated voltage equal to or greater than 300 V d.c. or 100 V a.c.;

— 1 MQ for circuits having a rated voltage less than 300 V d.c. or 100 V a.c.

A value of less than 1 MQ may be agreed in the contract to take account of known conditions,
such as high humidity, use of armoured cables, etc.

Alternptively—the—manufactarer—shatpropose—the—insttation—impedance—vataes—tobeused, for

approyal by the purchaser.

Such [conditions, and ambient conditions (temperature and relative humidity), shpll be

recorded.

If an ipsulation impedance test is carried out both before and after the weltage withstanf test,

the test conditions shall be the same for both tests and the impedance value measured py the

test following the voltage withstand test shall not be lower by faore than 10 % than that

measyred in the initial test.

8.8 |Protective bonding and return circuits tests (routine and safety-related test)

Objective: To verify that the protective bonding and.-feturn circuits on the vehicle meget the

requirement of the contract.

Electrical connections are required on the vehicle:

a) to|fix the electrical potential of various circuits and the vehicle's mechanical p4rts to
protect against the risk of electric shock;

b) to|protect bearings from damage resulting from the effects of stray currents;

c) tolensure a return path for certain circuits (e.g. traction current return, auxiliary (induding
trgdin heating circuit) return):

Tests| shall be done toy ensure that protective bonding and return circuits meg¢t the

requirements of IEC 6199%.

It shgll be checked that the flexible connections are made to a suitable length for

accommodating{the maximum relative movements of the points connected.

It sha|l be checked that the earth and return terminals are easily accessible and visible for

check|ng«

8.9 Air system tests

8.9.1 General

Objective: To establish that all pneumatic components operate as specified in the contract,
when installed on the vehicle and connected within the air system and to determine whether
the air-tightness of the pneumatic equipment complies with the limits set out in the contract.

If the braking system does not use air, then the tests in this subclause shall apply as far as
appropriate. Any amendment to the test criteria shall be agreed in the contract and included in
the test plan.
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8.9.2

Air tightness of main reservoirs and other air equipment (routine and safety-

related test)

8.9.2.1 General

With the vehicle in normal operating conditions, the main air reservoirs shall be filled to
maximum working pressure and then isolated from the compressors.

8.9.2.2 Main reservoirs and associated devices

With the various items of compressed air equipment (braking circuits, doors, suspension,
electropneumatic devices, etc.) isolated and not under pressure, it shall be checked that after
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Depending on the type,of brakes used, the procedure for testing the air-tightness of thg¢ main

brake |pipes shall be.agreed in the contract and included in the test plan.

8.9.3 Air tightness of brake cylinders and auxiliary reservoirs (routine and safetfly-
related test)

By usling”th rivers brake handl r other means, maximum workin r r

applied to the brake cylinders and associated auxiliary reservoirs. The air supplies shall then

be isolated.

In the absence of values specified in the contract, the pressure in the brake cylinders shall not

fall by

8.9.4

more than 10 kPa (0,1 bar) after 3 min.

Checking operation of compressed air equipment (type and safety-related
where appropriate)

The correct operation of all compressed air equipment shall be checked, for example:

— safety and protective devices;

— pressure regulating device;

test
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isolating cocks (shut-off valves);

drain valves;

pressure transducers and switches;

compressor duty cycle, if tested by static simulation (see also 9.18);

warning horns;

air

driers.

Where the contract covers a fixed train set or multiple unit, the operation shall be checked on
the complete train set or multiple unit.

8.10
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hits set out in the contract and to establish that all hydraulic components oper
ed in the contract, when installed and connected to the hydraulic system.

draulic pumps;
Hraulic motors (e.g. cooling group, radiator fan, etc.);

fety and protective devices;

h-return valves;

t-off valves;

ter the time specified in the contract the reduction of the pressure in the system
r than that specified in the contract and that there are no visible signs of hydraul
e.

Friction brake system tests
General

ive: To vefrify that the brake system operates in accordance with the design, t
bnt confidence that the dynamic tests may take place, and that all production vs
the same’standard.

Hydraulic system tests (type, routine and safety-related test where appropri:lte)

s with
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pe test, the correct operation of all hydraulic equipment shall be . checked, for example:

outine test, with the vehicle in normal operating conditions, the hydraulic system shall
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is not
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hicles

Ilewing systems shall be functionally checked statically:

emergency brake;

se

rvice brake;

interface between the friction and the electric brake, where fitted (if done by simulation in
place of a dynamic test, see 9.4);

interface with other systems such as wheelslide control, load weighing, traction control

(w

here fitted);

mobility of brake rigging.
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8.11.2 Pneumatically applied brake systems
8.11.2.1 Type tests (safety-related tests)

The purpose of these tests is to verify, in conjunction with dynamic braking tests, that the
operation of the brake system and the application of force at the brake shoes or linings
complies with the contract.

These tests shall be carried out after completion of the air system tests specified in 8.9. A
check shall be made that the brake rigging is correctly adjusted. Tests shall be made at static
for the service brake in order to check the characteristics specified in the contract for the
complete pneumatic brake system, in particular, time of application and release of the brakes
and maximum pressures at the brake cylinders under different operating conditions.

The measurements of brake cylinder pressure and timings shall be repeated for the
emergency brake and a number of intermediate positions of the service brake eontroller.

Wherg applicable, the operation of the wheelslide dump valves or other anti-skid dgvices
should be checked, for example, blow down time, application timeprand release timg¢. The
operalion of the dump valves appropriate to the wheelslide signal should also be checked.

When|the vehicle is equipped with a load weighing system, thé/rake cylinder pressures$ shall
be mdasured with the vehicle in the minimum, normal and ‘exceptional load conditiong. This
test may be carried out using simulated loads, provided that the load detection devicgs are
tested| during other tests being carried in each of the loading states of the vehicles.

NOTE |The European requirements for static brake test procedures are identified in Annex B.
8.11.2.2 Routine tests (safety-related test)

A simplified form of test, to avoid loading*the vehicle, shall be carried out. This tesf shall
demonstrate that all braking systems are€quivalent to those type tested.

8.11. Other systems (type, routine and safety-related as appropriate)

Wherg vehicles are fitted with other braking systems designed to slow or stop the train], such
as spring or hydraulically® applied brakes, electrically or mechanically actuated bfrakes,
mechanical or magneticttrack brakes or any other systems, type and routine tests shall be
carriedl out to achieve the same objective as defined in 8.11.1, following the same prirjciples
as deflined in 8.11.2.

8.11. Sanding systems (type, routine and safety-related test)

Wherg sanding is employed to assist braking, the tests shall demonstrate that the
requirements of the sanding system are met without interference with either infrastrEIlJcture
systems such as points and crossings and frain defection or frain systems such as braking,
electrical or air supplies. The test criteria shall be included in the test plan. If dynamic tests
are required by the contract, they can be combined with the braking tests (see 9.4).

For a type test, the following shall be checked as appropriate against the contract:

e correct activation of sanding in braking mode (and traction mode if fitted),

e correct operation of interface with wheelslide detection system,

e means of isolation of sanding function, and associated indications,

e manual control (if provided),

o the effect of sander operation on auxiliary supplies (including electrical and pneumatic),

e sand capacity, delivery rate and usage monitoring, as appropriate,
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e sand specification,
e sand deposition and spread.

For a routine test, a simplified function test which demonstrates delivery rate shall be carried
out. If a manual test function is fitted, it may be sufficient for the routine test.

8.12 Parking brake type tests (safety-related test)

Objective: To verify that the parking brake system satisfies the requirements of the contract.

The test criteria to demonstrate the effectiveness of the parking brake system (operating
conditjons and measurement of applied forces) shall be included in the test plan.

If the [rain is maintained stopped for a limited period by a parking brake subject to(leakp (e.g.
hydradilic or air brake) the brake shall be applied with maximum force and it shall be vgrified
during a period specified in the contract that there is no significant fall-off in-the force applied.

NOTE |The duration of the parking brake test depends on the operating conditions.
8.13 |Auxiliary power supply system tests
8.13.1 Objective

To vefify that the auxiliary power supply systems operate‘as specified in the contract{ when
installed on the vehicle and connected to their proper lgads, including battery charging.

8.13.2 Type tests (safety-related tests where appropriate)

The tgsts shall check the performance of the~auxiliary power supply system connected to its
loads pver the range of loads defined in the,specification.

It shall be checked that the input andioutput of the auxiliary power supply system is kept
within|the continuous rating or other'ratings, these ratings being in accordance with|those
given |n the relevant standards, as-specified in the contract.

If the fuxiliary power supply system components have not been fully tested at the supplier’s
works| owing to, for example, lack of suitable facilities, then additional tests can be in¢luded
in the [test plan by agreement between the manufacturer and the purchaser.

The tgst plan shalkinclude test criteria for the following:

— popwer up;
— st3rting-of the loads, including time delays where necessary;

— batery-charging:
— cooling arrangements;
— load-shedding;

— cross-feed arrangements (where one or more vehicles are fed from an alternative power
supply on another vehicle), including changeover switching.

Where appropriate (for example where rotating machines or external cooling form part of the
system), the tests specified in 8.15.2 shall also apply to the auxiliary power supply system.

Where the power supply feeds functions essential for the safety of the train, such as magnetic
track brakes, the type tests shall be identified as safety-related in the test plan.
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8.13.3 Routine tests

Functional and operating tests at nominal voltage shall be carried out. The characteristics of
the auxiliary power supply system at nominal voltage shall be verified against the contract
requirements and the type test results.

8.14 Battery charging tests
8.14.1 Objective

To verify that the battery and its charging system meet the requirements of the contract.

8.14. Type test

The fdllowing tests shall be made on the vehicle's battery and battery charger to verify:

a) that the battery charging equipment is capable of furnishing a sufficient but*not excgssive
chiarge to the battery, as required in the contract;

b) that the supply is capable of charging the battery under all load ‘conditions within the
contract for the vehicle, e.g. maximum and minimum supply_woltages, thermal ¢ngine
rating speeds, ambient temperature limits, etc.;

c) except for chargers supplied only for standby use, that theharger is capable of sugplying
alllthe load assigned to the battery and other loads as appropriate when the vehicle is in
ration including the effect of any load shedding;

d) that the charging regime in a normal operating duty cycle during a 24 h period alloys the
e) that the ventilation of battery boxes is sufficientto ensure no dangerous build-up of|gases

f) that the off-charge battery is capable of‘maintaining operation of the vehicle duripg the
e period specified in the contract-and under the conditions specified in the coptract,
especially taking into account esséntial supplies such as emergency lighting (seg also
8.15);

NOITE Restriction of operations,-e(g.' reduced lighting or disconnection of non-essential systems, is gossible
(logd-shedding).

g) that the voltage rippleJevel is within the maximum level specified in the contract when the
balttery charger is operated with a disconnected battery.

In order that the battery circuit parameters shown above can be verified as compliant wjth the
contrdct requirenients for the conditions specified in the contract, the following parameters
shall e measured as appropriate:

1) thI maximum charging current;

2) the“maximum voltage or charging voltage over the specified temperature range as
appropriate;

3) the floating voltage;

4) the floating current;

5) the discharging current;
6) the discharging time.

The test criteria shall be included in the test plan.
These tests can be carried out during the auxiliary power system type tests.

8.14.3 Routine test

For a routine test on a battery and charger it is sufficient to check:
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a) maximum charging current with its limitation value;
b) maximum voltage;

c) steady state floating voltage;

d) steady state floating current.

8.15 Auxiliary and control system tests
8.15.1 Objective
To verify that the auxiliary and control systems operate as specified in the contract when

installed on the vehicle and connected to the correct auxiliary power supply and other
interfdce Toads.

8.15.2 General tests
8.15.2.1 Type tests

For egch system defined in 8.15.3 to 8.15.8, it shall be checked, duringrstatic sequence| tests,
that the individual and sequential operation of all items of equipment\in' the various circuits,
includ|ng, for example, air-operated switchgear, is correct and has;not been impaired during
final installation.

Any interfaces that exist between the systems shall be included in the tests.

Electrcal clearances of the assembled equipment/ shall be checked, especidlly at
conneftions.

Wherg required by the contract, the functional(peration of overload protection device$ shall
be ch¢cked (using simulated signals where necessary). It shall be checked that the settings of
adjustpble protective devices and relays, eic., are correct.

A chepk shall be made that the operation of air-operated switchgear is not hindered py too
small g cross-section of their supply pipes or lack of reservoir capacity.

In the|case of forced cooling‘ef auxiliary electrical equipment and auxiliary power supplies, if
the equipment concerned ‘has not been tested on the test bed with the same cooling units and
with cpoling ducts of the'same size as those of the vehicle, a check shall be made ¢n the
vehiclg that the volume of cooling air complies with that designed or specified. This may be
checked by measuring the difference in static pressure across the auxiliary equipment,
providing a table‘showing the relationship between static pressure difference and air volume
is avallable for_equipment under test. The ducts shall be checked for air-tightness.

A checKeshall be made on the direction of rotation of auxiliary machines and the [phase

rotation-ofa-e—supphes-

Starting tests on the auxiliary machines shall be made taking account of the machine duty
cycle and range of operation, and starting conditions specified in the contract.

8.15.2.2 Routine tests

For all systems defined in 8.15.3 to 8.15.8, functional and operating tests at nominal voltage
shall be carried out. The tests shall include more than one start of auxiliary machines.

In order to avoid setting up interface tests for each vehicle, a simplified set of functional tests,
derived from the type test, using set values or simulations where appropriate, may be carried
out to verify that each vehicle meets the test criteria, provided that all the equipment on the
vehicle under test is exercised. Further suggestions are given in 8.15.3 to 8.15.8.
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8.15.3 Train control (safety-related tests where appropriate)
8.15.3.1 Single unit operation
All control functions shall be tested from their controllers, switches and pushbuttons in the cab

and any other appropriate location on the vehicle, to ensure that the correct sequence of
events occurs so far as is possible statically (see also 8.17).

This test shall be performed for all normal, emergency and default operating modes specified
in the contract.

8.15.3.2 Interfacing between systems

All inferfaces between systems shall be tested for correct operation and\sequencel|in all
modeg specified in the contract. If appropriate, these tests may be combined with ind{vidual
system tests (see 8.15.4 to 8.15.8).

8.15.3.3 Multiple operation

If the|vehicle or multiple unit trainset is intended to operate“coupled to other vehidles or
trainsets controlled from a single driving cab, type tests shall be made to prove the functions
that afe required to operate in multiple, for example:

— traction and braking circuits;

— fadlt indications and signals;

— compressor interlocks;

— parallelling or transfer of auxiliary supplies or batteries;
— dopr operation;

— safety loops for the control of brakes or doors;

— coptrol of lights, heaters and.ether auxiliaries;

— papsenger emergency systems;

— papsenger informatjon:

Wherg train wires are-crossed, for example to ensure correct identification of the direction of

motion or the opéning side for doors, then these functions shall be checked for all practical
combipations pf\vehicles in multiple normally found in service.

These| functions shall also be checked at all operating or driving positions.

For a routine test it is permitted that multiple operation be checked by simulation of other
vehicles.

8.15.4 Door control systems (safety-related test)

It shall be checked that external and internal power operated doors, steps and remotely
controlled door locking systems function correctly as specified in the contract.

The checks shall include all door indicators, safety loop circuits and operating systems for
normal and emergency access and egress under all operating conditions as specified in the
contract.
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8.15.5 Heating, ventilation and air-conditioning system tests (safety-related test where

appropriate)

The type tests shall check the correct operation of comfort and environmental control systems
for both passenger and traincrew areas, including the adequacy of sealing of the car body,
including doors and windows against draughts.

It shall be checked in particular that the heating equipment and air conditioning or pressure
ventilation equipment as appropriate are capable of maintaining the temperatures and airflows
under the conditions specified in the contract.
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— television;

— toilet;

— water systems;

— catering equipment.

For catering equipment, the tests shall ensure correct operation in accordance with the
contract, especially in respect of operating and surface temperatures, and safety in use.

The closing and locking systems of all internal and external equipment and panel hatches,
doors and covers intended for access shall be checked for correct operation.

8.15.8 Software controlled systems (safety-related test where appropriate)

It shall be verified that the software used in vehicle systems has been tested and valid3ted in
accordance with the requirements of IEC 60571 as appropriate to the proper application of
IEC 62278.

-

On each vehicle, it shall be checked that the software fitted is the same.validated versio

8.16 |Tests on thermal engine and associated generating sets)or transmission
8.16.1 General

Objective: To verify that the thermal engine and generating set or transmission (here|nafter
referred to as the power unit assembly) operates as{spécified in the contract, when ingtalled
on the vehicle and connected to its proper loads and\protective equipment.

Wherg the engine and generators are not tested’together before assembly on the vehicle (see
UIC 623), the test procedure for the complete“engine and generator on the vehicle shallfbe as
defined in the contract.

Beforg undertaking any of the following tests, the manufacturer shall ensure that the
alignment of the coupling betweentthe engine and the generators has been checked to ¢nsure
that it|is in accordance with the design.

Wherg appropriate thessubclauses below shall be applicable to thermal engine (driven
generator sets used for.supplying auxiliary power to a train separately from the traction |power
unit.

8.16.2 Openating speed tests of the thermal engine (type tests)

The np-load)speed (r/min) of the engine at idling, maximum speed, and all intermediate |speed
positigns{of the speed controller (when applicable), shall be measured to check the gorrect
operation of the speed control system.

At the regular operation point of the engine, the loaded speed (r/min) shall be measured at
each specified load. The permissible range of loaded speed shall be specified in the contract.
Speed tolerances shall be in accordance with the contract.

Depending on the type of power unit assembly, the loaded speed tests shall be carried out by
the following methods:

a) for a power unit assembly with a generator, a load resistor or static load bank shall
connected to the generator output;

b) for a power unit assembly with a mechanical/hydraulic transmission (including a reverser),
stall load tests shall be carried out with the brakes applied on the vehicle and the output
axis of the torque converter bound.
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8.16.3 Thermal engine protective devices (type test)

The correct operation of protective devices of the thermal engine such as thermostats,
pressure gauges, overspeed, fire detectors, emergency stop, etc., shall be checked.

The operation of sensors other than overspeed can be simulated by external means, provided
that sensors have been calibrated by their suppliers.

8.16.4 Thermal engine fluid, air and exhaust circuits (routine test, safety-related test
where appropriate)

The tfmw_wm_wwmwa_d_moling
fluid, ¢xhaust, compressed air cranking) shall be checked.

The operation of the fuel supply, the pre-heating, pre-lubricating and cold crapking dgvices
shall he checked.

8.16.59 Engine driven auxiliaries
8.16.5.1 Type test

The dorrect operation of the engine driven auxiliary systems“shall be demonstrated with
regard to:

— th¢ intended performance;
— th¢ ambient temperature and altitude range;

— the¢ engine speed range.
8.16.5.2 Routine test
As a minimum the following shall be checked:

— th¢ rotational speed and directions)of the various auxiliaries driven by the thermal engine;
— thg¢ correct tension of the driving belts, or

— opgration of the transmission;
and, if compressor accessories are fitted:

— the build-up of the_pressure in the main reservoir;

— the setting ofiRe unloading valve and of the safety valve.

8.16.6 Cranking of the thermal engine (type test)

The cfafKing of the engine (cold or pre-heated if necessary) at ambient temperature shall be
CheCk‘., R e G O o Y O "‘"-" v atd v i
contract. These details and the number of successive cranking operations to be made by the
battery or other means of cranking (e.g. compressed air) shall be as agreed in the contract.

8.16.7 Operation of the thermal engine
8.16.7.1 Type test

The method of loading shall be in accordance with either a) or b) in 8.16.2.

Test conditions shall be maintained for sufficient time to allow engine temperature to reach its
final steady state value.

The following shall be checked:


https://iecnorm.com/api/?name=dd3fcdf5e3dd123b4c874617e73d0328

IEC 61133:2016 © IEC 2016 -35-

a)

b)

c)

8.16.7.2 Routine test

The tHermal engine shall be connected td7a static load bank.

that the anti-vibration mounts are effective at all conditions of engine speed and load. The
vibration level of the engine generator assembly shall be measured and shall comply with
the values specified in the contract, if applicable;

that the torsional dampers are effective if the calculation of the torsional critical speeds
shows that resonances could be excited from the engine;

that the cooling system has a inbuilt heat dissipation capability sufficient to meet the
agreed cooling margin and to maintain the cooling fluid temperature at the design level in
the whole range of the operating ambient conditions;

that air management within the cooler group and for engine room scavenging meets the
declared performance;

the
ducting of the engine;

Tled air

that heat sensitive equipment and parts, such as electronics, cabling, plastic pipgs and
tubing, rubber details, etc., are not subjected to excessive temperature;

the operation of the regulating equipment;

that temperature and pressure values of the fluids used in cooling and-lubricating systems
arg in agreement with the contract specifications;

that inlet pressure and exhaust pressure and temperature.are in agreement with the
contract specifications;

the manufacturer's stated turbo-charger surge margin shall be verified by test if required
by|the contract;

thé diesel engine exhaust composition shall be checked if required by the contract;

that the fuel consumption at various conditions of engine speed and load meefs the
agreed performance.

With the engine and generators at normal working temperature and excitation conditions set
to copform with those specified, in the contract, the manufacturers declared curvges for
generator losses shall be usgd to check the gross supply to the electrical equipment|at full
power| and agreed intermediate power settings. The checks listed in 8.16.7.1 e) to k) $hould

also be carried out against'the nominal values confirmed by the type tests.

8.17 |Traction system tests (type, routine and safety-related tests where approprigte)

Objecitive: To werify that the traction system responds correctly to its control signals in| order

to demonstrate-its fitness for dynamic tests.

All sequencing and built-in test programmes shall be tested before the vehicle is moved.

In particular, the selection of forward and reverse, initiation of motoring and electric braking
functions and removal of traction power shall be checked for correct operation with both valid
and invalid control inputs.

Where the traction system is force-cooled, the operation of the cooling systems shall be
checked, including airflow and air speed, correct starting sequence of cooling fans, and time
delays, if any, before stopping cooling fans. Other tests on the cooling system shall be in
accordance with 8.15.2.

Where sanding is employed to assist traction, the tests shall demonstrate that the required
performance is met without interference with infrastructure systems such as points and
crossings and train detection (see 8.11.4). The test criteria shall be included in the test plan.
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8.18 Operability and maintainability (type test)
8.18.1 General

Objective: To verify that the vehicle meets the requirements of the contract for safety and
ease of operation and maintenance.

All areas where staff have access in the normal course of their duties, for operation,
maintenance and overhaul shall be checked for compliance to the requirements of the
contract and the relevant safety authorities, both for operation and safety.

These_checks should include and take account of the fnllnwing'

— acfessibility to mechanical parts, including:

e | protection against the possibility of contact with moving parts such-~as blpwers,
couplings, belts, sharp edges, etc.;

e | protection against risks from air intakes;
— acgessibility to electrical parts, including:
¢ | safety clearances from fixed or movable live equipment;

e | prevention of accidental contact with live electrical parts taking into accoupt the
difference between:

a) compartments containing apparatus liable to be ‘subjected to a high voltage[by an
external supply source (coupled vehicle, station or depot supply) for which gccess
involves a prior disconnection and/or earthing of certain points of the circuits,|and:

b) compartments containing only equipment* of the vehicle traction circuit for which a
single electric safety device (e.g. opening of the main contactor) is sufficient;

e | protection against electrical arcing from circuit-breaking devices such as high{speed
circuit-breakers or contactors;

e | protective bonding for the electrical equipment and for parts of the vehicle which may
accidentally be made alive (see 8.8);

|
o
@0

igmounting (doors, steps, ladders);

— acfess for and ease of cleaning;

— copformance with standards;

— interchangeability; where specified;

— acgess for testing;

— di

— protection against fire (type and accessibility of extinguishers, operation of fire profection
systens; see also 8.20);

gcharge time of power capacitors, including warning labels;

— protectiomof partswitharisk of rarmfuttemperatures (e g extaustsystems);

— provision of necessary warning signs as required in the contract (in particular, hot
surfaces, high voltage conditions or moving parts).

If required by the contract, maintainability shall be tested by a demonstration.

8.18.2 Cabs and traincrew areas (safety-related test)

Checks on working conditions of traincrew areas shall be carried out as far as possible during
static tests and shall be completed during dynamic tests. For driving cabs, reference may be
made to the appropriate standard.

NOTE Requirements are set out in UIC 651. European requirements are specified in Annex B.

The test criteria shall be included in the Test Plan and should take into account:
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8.18.3 Passenger areas (safety-related test where appropriate)

dimensions and layout, including protection from injury, exits and evacuation, and
provision and access to emergency equipment;

driver sightlines and the effect of reflections in the windscreen, including performance of
windscreen wipers, windscreen washers, windscreen de-misters and windscreen de-
frosters (if any);

visibility of controls, instruments (especially when illuminated) and indicator lamps both in
sunlight and at night without detrimental effect from direct or reflected light so as to cause
any optical illusion;

ergonomic design of controls and seats to minimise inaccuracy in operation or undue
physical tiredness, and risk of inadvertent operation.

Facilittes for evacuation, including walkways and emergency exit doors, windowps and

assoc|ated facilities, shall be checked against the contract.

Facilitfes for persons of reduced mobility, such as accessible areas."including 'loilets,

mechanical aids to accessibility and aids for the mobility, visual and hearing impaired s
checkged against the contract.

NOTE |European requirements for facilities for persons of reduced mobility are\defined in Annex B.

8.18.4 Rescue (safety-related test where required)

all be

Facilitjes for rescuing the vehicles, including the use_@¢f)special or adaptor couplers, shall be

checkged against the contract.

NOTE |European requirements for rescue are defined in Annex B.

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

Objective: To verify that the noise and vibration emitted by the vehicles when stafjonary

comply with the contract.

Tests [shall be performed on_ a.completed vehicle or vehicles as appropriate to demonstrate
that the noise levels in the passenger and crew areas and outside the vehicle are compliant

with the values specified in the contract.

The njpise level tests Jshall be performed in accordance with ISO 3095 and ISO 33§81, for

statiopary vehicle«type tests, for test procedures specified in the contract.

NOTE 1 European’'requirements for noise tests are defined in Annex B.

Tests [shall"be performed on a completed vehicle or vehicles as appropriate to demornstrate
that Wibration caused by the operation of the apparatus or machines on the \ehicle
(compressor set, blower, electromagnetic equipment, circuit breakers, thermal engines, etc.)
is not a source of discomfort to the passengers or traincrew.

NOTE 2 European requirements for vibration tests, where necessary, are given in Annex B.

8.20 Safety-related system tests (routine tests)

Objective: To verify that all safety-related systems not covered by the specific requirements
elsewhere in Clause 8 perform in accordance with the requirements of the contract after they
have been installed to the vehicle.

For example, the following shall be tested where applicable;

automatic emergency brake;
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— automatic vigilance equipment;
— drivers safety device or equipment;

— automatic train protection equipment, or any equivalent speed regulating and on-board
signalling equipment;

— vehicle speedometers;

— event or data recording equipment;

— fire detection and extinguishing devices;

— passenger emergency equipment;

— safety-related circuits in other subsystems (e.g. brakes, doors);

— hepd, marker and tail lamps;
— bells, whistle, horns.

This ljst is not exhaustive, and shall be amended as appropriate in accotdance with the
contrdct.

The tests of the systems and equipment above shall include funectional interfaces and
performance not measurable unless the system or equipment is installed in the vehicle.

NOTE |European requirements for testing of some of the systems listed above/are given in Annex B.
9 Schedule of dynamic tests

9.1 General

The manufacturer shall undertake the schedule;of dynamic tests as defined in the tesf plan.
Table [A.2 gives a representative list of dynamic tests which may be included in the schledule.
The list is not exhaustive but shall be .tsed as a guideline in the process used by the
manufacturer to produce his test plan.

In the|absence of specific requirements in the purchaser’s specification, the following tests
(9.2 tg 9.20) shall be included.in-the test plan as appropriate for the type of vehicle cqvered
in the|contract. For vehicleslintended to operate in fixed formation trainsets, the test$ shall
be conducted in train cenfigurations representative of those in which the vehicles may
normdlly operate.

Unless otherwise_stated, the following requirements are for both the type and routine|tests.
Wherg different’ requirements are specified for these tests, they are detailed in separate
subclguses for type and routine tests.

9.2 |Traction performance (tractive effort/speed characteristics)

9.21 Type test

Objective: To verify that the traction performance meets the specified criteria. The tests are
restricted to checking the starting and acceleration performance up to the maximum specified
speed.

The vehicle, unit or train shall be taken through the starting and acceleration cycles specified
at the time of the contract, up to the required speeds at all the specified load conditions (to
include at least the minimum and exceptional loaded conditions). The tests shall be made
under good adhesion conditions and, when specified, under adverse adhesion conditions.

The tests shall demonstrate that the tractive effort/speed characteristics comply with the
requirements specified in the contract. The values can be deduced from starting and
acceleration tests under known conditions by measurement of vehicle speed against time.
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Alternative methods of demonstrating the vehicle performance may be proposed by the
manufacturer or requested by the purchaser and included in the contract.

It shall be checked that acceleration is achieved smoothly throughout the control sequence
without jerks in excess of the value specified in the contract.

9.2.2

Routine test

Each vehicle shall be taken through the starting and acceleration cycles at the specified load
case agreed in the test plan.

It sha
tests
check

9.3
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efined in the test plan by measurement of the vehicle speed against time. It Sho
bd qualitatively that any transitions occur without abnormal jerks.

Traction performance (journey time check) (voluntary type test)

ive: To verify the ability of the vehicle to meet the specified running schedule
consumption.

sts shall check that the times for either the individual distances or the total distan
brdance with those specified in the contract and that th&.energy consumption is

purchaser intends to carry out tests to check ay“typical run" schedule, he shall
hnufacturer, before placing the contract, with, all the particulars relating to the

nd to the "typical train" to be used, under)the same conditions as those app
e test run:
ximum times to be observed for, running the whole distance or various parts there

b test route:
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estimate ofithee service line voltage over the test route;
suitability*of the line for regenerative braking (if applicable);
d conditions.
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accordance with the following conditions specified in the contract:

— load conditions;

— dry adhesion;

— calm weather;

— temperature range;

and, if required for confirmation of energy consumption:

g) the vehicle's load or the hauled load;

h) nu

mber of axles or train length;

ing-in

i) weight multiplication factor to be used to allow for the inertia of the rotating masses,
including any trailing vehicles not under test;
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j) resistance to motion curve at different speeds for the vehicles, including any trailing
vehicles not under test;

k) the braking effort curve for the vehicles at various speeds, including any trailing vehicles
not under test;

[) the maximum acceleration and the maximum variation in acceleration allowable;
m) the maximum braking deceleration allowable;
n) the driving mode - manual or automatic.

For a vehicle with a thermal engine, the characteristics of the fuel and lubricating oil shall
comply with those specified by the thermal engine manufacturers and accepted by the user.

As an| alternative test, vehicles with thermal engines may have energy consumptior] tests
carrieql out on a stationary vehicle using a duty cycle agreed in the contract.

The tegst shall be carried out on rolling stock which has already had a period of runnfng, in
calm weather and in temperature conditions agreed in the contract.

The electrical energy consumption (active or reactive) may be deduced by calculation after
measyrement of line voltage and current values with instruments.placed either on the Jehicle
itself ¢r on a vehicle coupled to it (e.g. a dynamometer car). I, addition, the line voltage may
be checked by means of a recording voltmeter. The line receptivity for regenerative braking
may b monitored.

The mlean values of the fuel consumption obtained faf)a-thermal engine during the succpssive
runs shall be measured.

The dlectrical or fuel energy consumption .méasured may depend on certain unconfrolled
variables which can be introduced: for example, operating conditions, speed differencgs and
in parficular the receptivity of the line where regenerative braking is specified. Followipng the
tests, [the manufacturer may recalculate the predicted values of energy consumption as a
resultjof any changes to the testing.conditions.

9.4 |Braking tests
9.4.1 Type test (safety-related tests)
9.4.1. Objective

To verify that theyvehicle braking systems meet the performance requirements of the contract.

9.4.1.2 General

The dynhamic tests of the braking systems on the vehicle shall include either measurenjent of
distance against speed during deceleration between agreed speeds (for example, stopping
distances), including the maximum specified speed, or measurement of deceleration over the
specified speed range up to maximum specified speed. The tests shall also check that the
braking is achieved smoothly and without jerks, particularly where the system involves
blending of one braking method to another.

The tests shall demonstrate the performance of all braking systems of the vehicle (for
example, emergency and service, pure air brake or blended air and electric brake or hydraulic
retarder).

Tests of other braking systems (for example, magnetic track brake) shall be carried out as
agreed in the contract.

All relevant standards shall be taken into account for the braking tests.
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UIC Leaflets 540, 541-03, 541-05, 541-3, 541-4, 541-5, 543, 544-1, 544-2, 546, 547 and 660
should be taken into account for these braking tests (see Bibliography).

NOTE European requirements for braking tests, calculation methods for stopping distances and other
requirements are defined in Annex B.

9.4.1.3 Vehicle conditions

For vehicles designed to carry passengers or goods, these type tests shall be carried out in
the load conditions specified in the contract or, if not specified, in the minimum load condition
(tare) and the exceptional load condition. Further tests may be required to verify that the
required stopping distance is met over the whole load range, to cater for non-linearities in the
characteristics of the friction materials, and the use of load-weighing systems which vary the
brake [force applied.

For mptive power units, the tests shall be carried out at normal load.

The te¢sts shall be performed with all systems in working order and, when,specified |in the
contract, with some brake devices or bogies isolated.

For friction brake systems, the brake shoes, pads or linings shall have been bedded-in
(sufficient brake applications made to ensure a good fit betweef the block and wheel ¢r pad
and dilsc).

For vghicles provided with slack adjusters, type tests shall be carried out with new|brake
shoes| pads or linings; for vehicles without slack adjusters, type tests shall be carried olit with
brake |shoes, pads or linings worn to their wear limits.

9.4.1.4 Route conditions

The tgsts shall be carried out on a well-bedded track.

Unles$ otherwise specified, tests shall be carried out on dry track. If tests are carried|out in
the prevailing atmospheric conditions (i.e. with the rails wet or dry), the conditions shall be
recorded with the results.

By agreement between the purchaser, user and manufacturer, tests can be carried ¢ut on
track ywhere adhesion cenditions have been artificially degraded to simulate actual conditions
to be found in service (see also 9.4.1.6).

9.41.% Methods of measuring stopping distances

The method<of measuring stopping distances may vary between contracts to take accqunt of
conditjons‘prevailing in different countries but the method used shall ensure that the objective
of thel|test'is met. This subclause describes one method for measuring stopping distances but
other methods, for example using on-board speed and distance measuring equipment and
graphical presentation, may be used.

NOTE 1 For trains approved by UIC in international traffic, the test requirements are specified in UIC Leaflet
544-1.

NOTE 2 European requirements for braking tests, calculation methods for stopping distances and other
requirements are defined in Annex B.

Stopping distances are measured on straight level track with the vehicle running either by
itself, or with other vehicles in the case of multiple unit trains, or with the number of trailing
coaches required in the contract.
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At least three checks shall be made for each setting or each type of brake (emergency,
service and, if needed, blended electric). The actual number of tests shall depend on the
variation of results obtained in each check and shall be carried out as shown in a) to d) below:

a) before passing the brake application marker, motoring power shall be cut off, the speed of
the vehicle being close to the reference speed for the test. When passing the marker, the

required brake setting is applied;
b) accurate measurement shall be taken of:

— the measured stopping distance L in metres, recorded during each test;

— the speed V km/h at the application of braking (this speed shall be uniform and should

+

c) theé curve of speed variation with time during the braking period should also be rec
together with the necessary additional parameters (pressures, currents, etc.)Jin/on
determine graphically the deceleration rate where this is required. The deceleratig
shall comply with the service or emergency braking rate as required in the.contract;

corredted by the following formula:

nce from the level track or the value of V, the measuring stopping distance L s}

Voo +(L_ Vio j 3,933 + Rg ) x V2

L= X
3.6 3.6 [3,933><(1+RO)><V2:|ii><(L—

or:
Vol (1+RO)xV02
L1 = +
3,6
2
A+ Ro)xXV7 | 0 054xi
_Jio
3,6
where

L, is the corrected stopping distance, in metres;
L is the measured stopping distance, in metres;

Vo is theinitial reference speed, in kilometres per hour;

Vig
3,6

brded,
der to
n rate

tretch
Dbr any
all be

vV is the-actuatinitiat-speetinkitometresperhour:

to is the response time (dead or idle running time), in seconds;
i is the gradient, in millimetres per metre %o;

R is the factor for rotational inertia.

In the absence of a specified figure for Ry in the contract, the value of 0,08 may be used.

In the formula, before i, the + sign is used for a downgrade and the — sign for an upgrade.

The corrected stopping distance L, so determined, shall not be longer than that specified in

the contract for each setting or each type of brake.
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9.4.1.6 Frequency of brake tests

The frequency of braking tests repeated one after the other, shall be arranged to check that
during the most severe specified conditions the energy required by the braking system (air,
oil, battery, etc.) does not exceed the capacity of the energy source.

9.4.1.7 Wheel-slide protection

Where the braking system includes a wheel-slide protection (WSP) system/s the braking tests
shall include checks that the system/s perform as specified. See also 8.15.8. Reference to
UIC Leaflet 541-05 is recommended. Where sanding is employed to assist brakin
dynanjic tests shall verify that the vehicle and sanding equipment meet the criteria gi

8.11.4.

g, the

NOTE |European requirements are specified in Annex B.

9.4.1.8 Emergency braking

Tests [shall be carried out to check the brake performance with the _brake controller

autom

of additional brakes such as magnetic track or eddy-current systems shall be perforn
agreed in the contract. These tests may be carried out as part.of the tests specified in ¢
above| These tests may be required by Approval Authorities~as part of the acceptance ¢
for thg vehicles.

9.4.1.9 Electrical braking tests

For vghicles equipped with electrical braking;the following checks shall be made for all
of seryice brake and for braking applied, either manually or automatically:

a)
b)
c)
d)
e)

f)

g)

h)

that, in the case of electrical holding-braking on a downhill grade, the actual brakin
complies with the performance specified in the contract;

that the voltage appearing af\the terminals of the motors and regulating equipmen
not exceed the designed yalue or the value specified in the contract;

that the current in the traction motors does not exceed the designed value or the
specified in the contract;

that there is no (@abrnormal self-excitation of the traction motors either when brak
when hauled déad;

that, in the-Case of regenerative braking on a.c. supply lines, the power factor is with
figures specified in the contract;

that, /in_the case of regenerative braking and in the event of loss of the power ¢

ven in

or the

atic devices for driving in the emergency position. Further.tests to check conforfnance

ed as
4.1.4
riteria

levels

g fully

does
value
ing or
in the

upply,

extérnal short circuit of the power supply, pantograph bounce, lack of receptivity

of the

power supply, line gaps or neutral sections, transition takes place to an alternative b
system as specified in the contract;

that, in the case where a composite braking system is incorporated, e.g. blended b
or substitutional braking, a smooth transition occurs without significant jerk, underb

raking

raking
raking

or overbraking between the different braking systems e.g. air brake, rheostatic electric

brake and regenerative electric brake;

that the electric braking builds up and releases steadily without significant jerk. Unless
otherwise specified in the contract, a jerk rate of 1 m/s3 should not be exceeded, except

under emergency braking conditions.

Some of the measurements above (e.g. b), ¢) and d)) may be omitted if electric braking
verification tests have been performed on a combined test rig.
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2 Routine tests (safety-related tests)

normal load) on dry track. Any variation in these conditions shall be noted with the results.

The braking stops shall be made from the maximum speed specified in the contract and the
stopping distances measured as shown in 9.4.1 or permitted alternative as specified in the
contract. These tests can be combined with other commissioning tests. Some of these tests

may be required by Approval Authorities as part of the acceptance criteria for the vehicles.

performed on each vehicle. This check may be

If agrged in the contract, routine tests for wagons and trailer caaghes can be covered|either
by thg static tests (see 8.11), provided that they provide sufficient demonstration thiat the
vehiclg conforms to the type tested vehicle, or by a declaration of conformity.

9.5

Objective: To verify that the traction and braking equipment can operate the specifiefl duty
cycleg within specified temperature limits.

NOTE |These tests may be combined with those(covered in 9.3, and some items may be covered by a cdmbined
of {raction equipment before installation in<the vehicle. Some of these tests (particularly braking tests)|may be
requiredl by Approval Authorities as part of theyacceptance criteria for the vehicles.

test

the

Measdrements shall be-made to check that the following equipment operates within spgcified
tempefrature ranges (see’also paragraph below):

performed during or derived from other\routine
ic tests using appropriate measuring equipment.

Traction and braking thermal capacity tests (type test, safety-related test whiere
appropriate)

It shaJI be checked that when gperated at the specified duty cycles, the temperature rises of

equipment are within the design limits for the particular equipment.

rotiating electrical machines;
copling fluids (e.g. for main transformer, inverter);

elgctrical'resistors, starting and braking;

reactors;

power semi-conductors;

cable insulation;

cable ducts and conduits;

auxiliary machines;

control switchgear;

capacitors;

equipment compartments and equipment cases;
cooling air;

transmission links between traction motor and wheels;
mechanical brake elements;

axle boxes;

ide—protection er—{iffitted all be

plified check of the operation of the dynamic brake (if fitted), to eheck transition,
ing and application/release (generally as described in 9.4.1.9 f), d)land h)) sHall be
performed on each vehicle. This check may be performed during or derived from other noutine
dynanic tests.
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— wheelsets;

— friction brake components.

This list is not exhaustive; the actual list should be as agreed in the contract.

The operating conditions of the thermal engine shall be checked, in particular temperatures
and pressures of the various fluids used in its operation, and temperatures in the engine
compartment. The integrity and efficiency of the thermal engine exhaust system shall be
checked to ensure that no harmful gases can enter the engine compartment, driving cab or
passenger compartments with all doors and windows closed.
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n motors) isolated in the conditions required in the contract.

the vehicle is required to carry out emergency duties to assist other(vehicleg
mended that the above tests are repeated in the conditions required by the emel
as specified in the contract.

Resistance to motion (voluntary type test)

This tést should be carried out under dry adhesion conditiens and calm weather.
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bhicle shall be set in motion at the maximum.speed specified in the contract on a

gradient, without curves as far as possible;and the speed shall be allowed to de
t the action of the brakes. The variationg,in speed, time and the distance run sk
ed by suitable means from which a curve of resistance to motion can be derived,
count the line gradient and the influence of the rotating masses.

for resistance to motion may, be carried out by using a dynamometer car

instrument for measuring deceleration.
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inertia).

ine of
rease
all be
taking

or an

m the
of the

case of trains.with variable compositions, it may be necessary to carry out thesg¢ tests

9.7

Speed regulating system tests (tfype and routine tests, safety-related where
appropriate)

Objective: To verify the operation of speed regulating systems.

Where applicable, vehicles equipped with speed regulating systems shall be type tested to

verify:

— that the vehicle speed is controlled in a smooth manner, without significant jerks or
oscillations between braking, coasting and acceleration;

— that the traction and braking equipment is not subject to an excessive number of
operations or frequency of operation (to minimise component wear compared to a
manually driven vehicle);
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— that the acceleration and braking rates in response to changed commands are within the
limits specified in the contract;

— that the vehicle speeds resulting from the speed regulating systems are as specified in the
contract and do not exceed any tolerances on the set speeds;

— that the stopping position accuracy at platforms and other stopping locations (e.g. stop
signals) is as specified in the contract.

For a routine test, a simplified test of the functions of the speed regulating system shall be
carried out.

Some of these tests may be required by Approval Authorities as part of the acceptance

criteria for the vehicles.

9.8

The p
check

In par

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

oper functioning of vehicles equipped with an automatic train protectijon’system shall be

bd according to the procedures agreed in the contract and included in the test plan.

icular, the following shall be checked:

a) th

protection system operates at the speeds and in responsé to signals, either e

(limeside) or internal (trainborne, such as display of recommiended speed in cab), sp
in the contract, either to apply the emergency brakes or-otherwise alert the driver th
vehicle speed has to be reduced;

b) in|the case that the emergency brakes are appliedy the motoring power is autome
cuf off and the braking rate specified in the contract is applied. Depending on the t
syptem installed, the vehicle or train shall stop-within the braking distance specified
contract or reduce speed below the automatic train protection permitted speed as re
by|the contract;

c) there is no inadvertent action duringrthe tests and that the protection system do

(0]

The a
check

For a
shall &

These]
for theg

9.9

rate without cause unless actual\overspeed or failure to stop has occurred.

tomatic train protection system shall be tested over the full operating conditi
correct operation.

routine test, a simplified test of the functions of the automatic train protection g
e carried out.

tests are likely to be required by Approval Authorities as part of the acceptance ¢
vehicles.

VeHhicle/track interaction

ternal
bcified
at the

tically
ype of
in the
quired

s not

pns to

ystem

riteria

9.9.1

—Safety of runming

9.9.1.1 Objective

To verify the safety in operation of the vehicle in the following areas:

a) safety against derailment;

b) safety against shifting of the track;

c) safety against excessive mechanical stresses on the rails and their means of fixation, on
wheels, axles and certain parts of the bogies;

d) safety against the consequences of a suspension fault (deflated air suspension, for
example);

e) safety systems to prevent wheels locking.
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9.9.1.2 Type test (safety-related test)

The vehicle shall, if possible, be run on lines on which it is intended to work including tunnels,
both at speeds within the range demanded by the timetable and at the maximum speeds
specified in the contract.

Running tests may also be made on other tracks in average conditions selected by agreement
between purchaser and manufacturers.

NOTE International requirements on items a) to d) are given in UIC Leaflet 518. European requirements are
defined in Annex B.

9.9.1. Routine test (safety-related test)

The pprameters used to assess conformance shall be based on data generated{by’thg type
test performed in accordance with 9.9.1.2. The parameters selected and the (imit valtes to
check|conformance shall be agreed in the contract and included in the test plan:

9.9.2 Suspension clearances, inter-vehicle clearances (voluntaryitype and safety-
related test where appropriate)

Objecitive: To verify that adequate clearances are provided for operation of the vehicle pn the
specifled limiting cases of radius of curvature, applied cant, &t¢:, in all loading conditipns of
the vehicle.

The operation of the vehicle on curved track shall befchecked by running the vehicle pver a
curve |of minimum specified radius at the speed specified in the contract, while a check is
made [that there is no restriction of movement .or'binding, that jumper cables, pnetimatic
couplihgs, connections to motors and current return connections are of sufficient length, that
the motor ventilating bellows and the drives operated from an axle of the vehicle (e.g. [speed
recorder drive) are so designed as to avoid.damage.

The vghicle shall be coupled to another similar vehicle, or to a vehicle of another type as
required in the contract, to run in service coupled with the first named. The vehicle shall be
run oVer reverse curves and it shall be checked that the vehicle behaves in a satisfactory
manner, i.e. that there is /neither binding nor overriding of the drawgear or cfrridor
connegtions, if these are provided. The test shall be effected with the coupling gegr fully
under|tension.

In the|case of vehicles provided with automatic coupling, the possibility of coupling on ¢urves
of a rddius, as spgcified in the contract shall be verified.

A chelck shalk be made that the running over curves and point work takes place without
binding and without permanent deformation of the track.

The tests required on curved track shall be repeated where appropriate on straight track with
the maximum changes of gradient specified in the contract.

Where the contract calls for operation on curved track with changes of gradient and cant, this
shall be checked (e.g. ferry-boat services, tram systems).

Consideration should be given to wheel wear and the effect of incorrect operation or damage
to the suspension (i.e. deflated air suspension or broken springs) causing the vehicle's body
to be in contact with the bogie or wheels at one or more places.

Whilst these tests can be carried out on the relevant infrastructure manager’s tracks, some
may be carried out on prepared track in a depot or the manufacturer’'s works, provided that
the track is in a proper state of maintenance.
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The movement of the vehicle on curved track can be checked statically by means of a
traverser or turntable, turning one bogie with respect to the car body (see 8.2.2.2 and
8.2.2.3).

9.10
9.10.1

Ride comfort quality (voluntary tests)

Objective

To verify that the ride comfort quality meets the requirements specified in the contract.

9.10.2

Type test

The véhicle shall be run on lines agreed with the purchaser as representative of the trac

which
curves

contrgct. The methods of evaluation and test conditions shall be defined in the)tést plan

NOTE
9.10.3

The p
gener
agree

9.11
9.11.1

Objec
specif]

These]
compld
same

confoimance with pantograph-gauge limits.

If agreed in the contract,\calculation supported by static tests may be used to compu

kinem

9.11.2

The p
gener

it is intended to operate. The track quality, permitted operating speeds, popula
, installed cant and cant deficiency shall be representative of that specified

European guidance on methods of evaluation and test conditions is given in Annex.B.
Routine test (voluntary test)
hrameters used to assess the conformance of each vehiclé built shall be based o

hted by the type test (9.10.2). The parameters selected/and the limit values sh
] between the manufacturer and the purchaser and included in the test plan.

Kinematic envelope
Type test (safety-related test)
ed in the contract.

tests may be combined with the~ride comfort quality tests covered at 9.10.2 usin
ted from the suspension displacements to check the motion of the vehicle bod
data may be used to cheek the pantograph sway motion (where fitted) to

btic or swept envelope (see 8.3).

Routine,test (voluntary)

brameters’ used to assess the conformance of each vehicle built shall be based o

j.jn the contract.

k over
ion of
in the

n data
all be

ive: To verify that the vehicle complies with the kinematic envelope requirgments

j data
. The
check

te the

h data

hted(by the type test, see 9.11.1. The parameters selected and the limit values shall be

agree

These

9.12

tests may be combined with the ride comfort quality tests, see 9.10.3.

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

Objective: To verify that wheel flange lubricators provide lubrication as specified in the

contra

ct without contamination of wheel tread or rail head.

Where fitted to the vehicle these units shall be tested in accordance with the supplier's
instructions and their performance verified against the contract.

NOTE

European requirements for flange lubrication are defined in Annex B.
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9.13 Current collector and power supply contact system compatibility tests (safety-
related type test only)

Objective: To verify that current collectors perform as specified in the contract.

Before performing these tests the static type and routine tests (see 8.7 and 8.8) shall be
completed.

The vehicle shall be run at the maximum speed specified in the contract on lines over which it
is to operate. If the vehicle is required to run in a train with more than one pantograph raised
or collector shoe in contact (e.g. locomotives or motor coaches in multiple unit trains), then
the cyrrenteelestion—shalbe—checked-inthe—operating—-econditions—spesified—in—the—egqntract
(e.g. gpeed, distance between current collectors). Tests shall be performed in each-difection
of mofion.

The quality of the supply system, over which the tests shall be run, shall bevagreed |in the
contract and included in the test plan.

A chdgck shall be made that satisfactory current collection takes,place, without damage,
abnormal wear or vibration of either the collector or the supply (in the ‘case of pantographs, in
accordance with IEC 60494-1 or IEC 60494-2).

The weather at the time of the test should be noted.

The €ellectrical and mechanical operation of the current collector and associated elgctrical
circuits over neutral sections and gaps in the third-rail*shall be checked.

In the| case of a pantograph, a check shall-be made with the pantograph raised, in both
directions of travel and up to the maximum speed specified in the contract, that the
aerodynamic effect does not cause forces which, in addition to the static forces, exceged the
upper|and lower limits specified in the_contract. This check shall be repeated with vehigles in
multipje if specified in the contract (for example, in the case of a vehicle with a short digtance
betwepn the two pantographs).

A chgck shall also be made/that the aerodynamic effect is not such as to produce an
unauthorised raising of the lowered pantograph and has no adverse influence on the proper
execufion of raising or fowering movements at speed.

Tests |and test methodology for compatibility are defined in IEC 62313. Requirements for
testing of the dymamic interaction between the pantograph and the overhead line are given in
future|IEC 62846.

It shall.be verified by measurement that the calculated maximum pantograph sway |is not
excee g i i 9.10.2

and 9.11.1). Reference may be made to UIC leaflet 505-1, IEC 60494-1 or IEC 60494-2. This
test may be carried out statically (see 8.2.2.4).

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

Objective: To verify that the aerodynamic characteristics of the vehicle conform to the
requirements specified in the contract.

Special tests shall be made as specified in the contract to cover aerodynamic effects as
follows:

a) to check the resistance of the mechanical parts of the vehicle to aerodynamic shock
waves. The tests may cover the effects due to trains passing at speed on the adjacent
track and passage through tunnels;
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b) to check the pressure tightness of the vehicle structure;

c) to check there are no adverse effects on air intakes to systems such as cooling, air
conditioning, etc.;

d) to check for slipstream effects and the effects of cross-winds.

NOTE 1 European requirements for test procedures for aerodynamic requirements of rolling stock are given in
Annex B.

NOTE 2 European requirements permitting tests on reduced-scale models or numerical simulations are given in
Annex B.

9.15 Electromagnetic compatibility (type tests only)

9.15.1 Internal interference within the vehicle (safety-related where appropriate)

Objective: To verify that all equipment functions correctly after installation, without
interfdrence effects.

Wherg equipment tests in accordance with IEC 62236-3-2 confirm that) there is sufficient
margin between the electromagnetic emissions and the immunity levels of the equipment
within|the vehicle, further testing of that equipment is not required.

The vehicle test shall be executed as follows:

All contactors, relays and other possible sources of ndise of the electrical circuits ¢n the
vehiclg, shall be operated in sequence, to ensure there is no harmful electrical interference
with the vehicle circuits, due to electromagnetic radiated or conducted signals.

Refergnce should be made to IEC 62236-3-2 fop,detailed methods of checking the immujnity of
contrdl equipment from electromagnetic emissions.

9.15.2 External interference produced by the vehicle (safety-related where
appropriate)

Objective: To verify that the interference spectrum (amplitudes, frequencies, psophometric
currer|ts, etc.) produced by the" vehicle under normal operating conditions and reas¢nable
degragled conditions complies with the requirements specified both in IEC 62236-3-1 gnd in
the contract for compatibility with trackside systems.

The s¢t of normal eperating conditions and reasonable degraded conditions to be used for the
tests ghall be agreed between the purchaser and manufacturer and included in the contract.

IEC 62236-3:1:2008, Clause 6 sets out the parameters for testing the complete vehjcle to
accouptfor-various operating environments.

Tests shall be conducted in accordance with IEC 62236-3-1, unless otherwise agreed in the
contract, to determine that no adverse effects occur, under normal conditions that prevail on
the railway over which the vehicles are intended to operate, for example:

— at different distances from the sub-station;
— at different speeds and accelerations, in motoring and braking.

IEC 62427 defines a process to obtain the assurance that specific rolling stock operating on a
specific route does not interfere with train detection systems installed on that route.

The individual compatibility requirements and test conditions for rolling stock referring to this
are given by the infrastructure manager and/or Approval Authority of the respective country
and should be included within the contract.
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Where applicable, it shall be checked that the detection devices or monitoring systems, which
are fitted for monitoring critical frequencies, operate as specified in the contract.

Test reports shall be produced and submitted in accordance with the requirements of the
infrastructure manager over whose lines the vehicles are intended to operate.

9.15.3 Radio frequency interference

Objective: To verify that the vehicle does not produce excessive electromagnetic interference
at radio frequencies.

W) in the
contrgct, at the critical frequencies and maximum levels defined therein.

9.15.4 External interference to the vehicle

Objective: To verify that the vehicle can operate satisfactorily when subject to extg¢rnally
radiat¢d interference levels as specified in the contract.

IEC 62236-3-1:2008, Clause 5 states that no tests are performeéd on a complete vehicle.
Compliance shall be proved by immunity tests in accordance with IEC 62236-3-2, in
conjunction with an EMC test plan.

It shall be the responsibility of the purchaser to communicate to the manufacturer at the time
of thg contract any potential source of interferenge\for the vehicle which might not be
considered as part of a normal railway system.

9.15.5 Electrostatic discharges (voluntary.test)

Objective: To verify that the vehicle opé&rates satisfactorily when subject to electrpstatic
dischdrges at the levels specified.

When|specified in the contract the manufacturer shall carry out electrostatic discharge tests
in accprdance with IEC 62236<3%2.

9.16 |Interruption and voltage/jump and short circuit test (voluntary type test only)
9.16.1 General

Objective: To verify that voltage changes in the external supply do not adversely affgct the
performance of'the vehicle.

These| tests’shall only be undertaken on the complete vehicle when the type test specified in
IEC 613¥7-1, IEC 61377-2 or IEC 61377-3 has not been performed on a test bed subject to
agreement between the purchaser and manufacturer.

NOTE A new edition of IEC 61377 is going to be published combining the three parts of the current edition.

Tests shall be made under different line conditions (e.g. voltage, line inductance) to be found
in service, for example either at the substation or at the furthest distance from the substation.

In the case of equipment with the final drive consisting of a.c. or d.c. commutator motors
directly connected to the power supply via passive units (transformers, tapchangers,
rheostats, diodes, etc.) the tests shall be made in the following three different conditions:

— minimum field on the traction motors (if applicable);

— maximum speed of the vehicle;

— one hour current rating of traction motors.
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In the case of equipment with converters and in the absence of information specified in the

contra

ct, the tests shall be made in the following three different conditions:

— maximum current in the power circuit;

— maximum output voltage of the converters;

— maximum speed of the vehicle.

9.16.2

Voltage jump tests

The supply voltage shall be increased suddenly from approximately the nominal supply
voltage. The increase shall be based on the requirements of IEC 60850.

Vario\

- to

- to
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- to
- to

In the|
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regen
the m
sudde

The tq
the s
condit

s methods can be employed to carry out the tests, in particular it may be possible

pperate on the controls of the supply substations; or

short-circuit suddenly a resistor located on the vehicle itself or on “another \
Lipled to it; or

disconnect suddenly a heavy load connected in parallel with the yehicle on test; o
switch in a supply substation previously out of service.

case of a vehicle provided with regenerative braking{a-test with a sudden d
e (of the order of 10 %) shall be carried out at maximum speed and at the ma
brated current obtainable at this speed (and also at the maximum speed obtainab
ximum regenerated current specified in the contract). These tests can be carried
ly connecting a heavy load in parallel with the{vehicle on test.

hme performance without permanent.damage, even in the most severe opsg
ons (after reconnection, if the protective equipment disconnected the prop

equipment when the voltage jump was applied).
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ction and regenerative braking, the external supply voltage shall be disconnecte
ected with the total time of interruption being in the range from 10 ms to 10

ration for these tests.

ber of tests.shall be carried out to ensure that the specified range of intervals beg

cuit bysmeans of a circuit-breaker.

ehicle

rop in
imum
e with
out by

sts shall not adversely affect the equipment. The equipment shall continue to deliver

rating
ulsion

d and
s, as

j in the contract. Allyprotective devices, including no-voltage protection devices, shall be

tween

ptions is futly covered. The tests can be carried out by disconnecting and reconnecting

The tgsts shall not adversely affect the equipment. The equipment shall continue to deliver
the s« i i rating

ions (after reconnection, if the protective equipment disconnected the propulsion
equipment during the interruption).

condit

9.16.4 Voltage variation testing

All the equipment on the vehicle, particularly the auxiliary equipment, shall be tested for
correct operation over the full range of the line voltage specified in the contract.

A number of tests shall be carried out to ensure that the range of voltage is covered (e.qg.
maximum, minimum and nominal line voltage).
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9.16.5

Short circuit test

For traction and regenerative braking the external supply voltage shall be short circuited for
unlimited time. All protective devices shall be in operation for these tests.

The tests shall not adversely affect the equipment, and the line current shall not exceed the
values specified in the contract. After reconnection, the equipment shall be able to continue to
deliver the performance specified in the contract without any permanent damage, even in the
operating conditions as specified.

9.17

Noise tests

9.17.1

Objec
specif

Extern
accorg
using
to be

NOTE
9.17.2
If reqy

to thdg
monitq

9.18
Objec

meet all system requirements.

Tests
when
syster]

Locomotives shall be tested hauling the maximum load specified in the contract.

Multip!

The tqg

Type test

ive: To verify that the internal noise and noise emitted by the vehicles complies w
cation.

ance with 1SO 3381. In each case, the tests shall be those jdentified as typs
ised shall be specified in the contract.
European requirements for noise tests for trains are given in Annex B.

Routine test (voluntary test)

ired by the contract, measurements performedito check that sample vehicles cg
standard demonstrated by the type test\above shall be in accordance wi
ring tests defined in ISO 3095 and ISO 3381.

ive: To verify that the installed compressor/s can deliver the required amount of

shall be undertaken repregsentative of the most demanding duty cycle for the air g
pperating specified services, including, for example, operation of any air-activate
s, warning horns,«etc.

e units shall be tested in the exceptional load condition.

stsshall include the following measurements:

th the

al noise tests shall be performed in accordance with ISO 3095; internal noise tgsts in

tests

the measurements and in the conditions specified in the standard. The test procgdures

nform
h the

Air systems — compressor duty cyecle (type test, safety-related where appropfriate)

air to

ystem
] door

main reservoir pressure;

— main reservoir pipe pressure;

— air

suspension pressure (where applicable);

— time taken to fully charge the system (see also static test in 8.9);

— du

— air

ration of compressor operations;

dew point downstream of the air drier.

The tests shall demonstrate the following:

— charge time from a completely empty system is within the time specified in the contract
(normally not greater than 15 min), except for locomotives hauling freight wagons;
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— the system is maintained at its working pressure when operating in normal service with all

air

operated equipment in use;

— when specified in the contract that the vehicle is capable of operating the air system of
itself and a disabled unit/vehicle/s.

NOTE This test can be carried out during other dynamic tests (for example, the traction performance test, see
9.3). Alternatively, the test can be carried out with defined leakage, provided that it can be demonstrated that the
air consumption is representative of the specified duty.

9.19

Windscreen wipers (type test)

Objective: To verify that the windscreen wipers and washers and demisters give the specified

clear 3

raaof the windccoraan at all anaratina enaads and waathar canditiones
F8a—o+—+t1e-WHRGa f A—at+—a-operatiigSpeeasaha Weathet ReHHORS-
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st shall cover all operating speeds up to the maximum specified in the contrag
hall be performed preferably in adverse weather conditions.

pers shall clean a specified area and not be adversely affected by aerodynamic e
ndscreen washer shall operate as specified in the contract.

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

t. The

fects.

ive: To check that all train control systems function correctly in the dynamic

nment.

of these tests can be combined with other dynamic tests: for example, motoring ¢
an be done during traction performance tests'(9.2).

dynamic testing, all train control systems and circuits shall be checked to ensu
re operating correctly as specified>in the contract. In particular, the following sh
pd:
nuence of control;
eration of time delays;
eration of interlocks;
cration from valid-eoded signals;
brface betwegen.different systems.

ontrol

e that
all be

appropriate, the vehicle auxiliary systems tested statically in accordance with 8.15

pe checked to ensure that they operate correctly in dynamic conditions, witho

it any

be effects from the operation of the traction and braking systems or any other ¢ffects

he/movement of the vehicle.

In particular the following shall be checked:

— public address system audibility;

— radio operation on the intended infrastructure;

— tra

ck-to-train data links including closed circuit television;

— data transmissions in the dynamic environment;

— train management systems, including diagnostic systems, using inputs from the operating
vehicle in real time;

— internal closed circuit television or video systems.

Where specified in the contract, degraded modes shall be tested and verified.
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Where a freight traction vehicle is fitted with a radio remote control system to provide remote
control by an external operator, requirements are defined by IEC 62845.
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Annex A
(informative)

List of tests

IEC 61133:2016 © IEC 2016

In Tables A.1 and A.2, the symbols in the columns have the following meanings:

MU Multiple Unit
(0] Obligatory
Vv Voluntary
D of @ Declaration of conformity
T Type test
R Routine test
C Calculation
S Safety-related
A may be required by Approval Authorities
n/a not applicable
* See Annex B or Bibliography.
Wherg a symbol appears in brackets (e.g. (O), (V), (R)), the test applies where the equipment
is fitted or if the test is appropriate. Refer to the relevant subclause for further details.
Tests may be waived if the conditions of 5.1 arezmet.
Table A.1 - List'of static tests (7 of 4)
Clausle/ T Type of Loco | Freight | Pass- | Freight MU Refer to
subclapse est test enger MU
8.2 Dimensional tests
8.2.1 Type tests
8.2.2[1 Outside dimensions C,T,S o] 0 o] o o] EN 1B775*
8.2.2.2 a | Clearance testsy(car bodyto| C, T, S (0] (0] (0] O (0]
bogie)
8.2.2.2 b | Clearahce'tests (vehicle to C,T,S (0] O (0] (0] (6]
vehicle)
8.2.2|3 | Hose and cable length tests , T (0] (0] (0] O (0]
8.2.2|4 Current collection T, S (0) n/a n/a (0) (0) IEC 6p494-1
IEC 6p494-2
8.2.3 Routine tests R O or O or O or O or O or
DofC | Dof C | Dof C [ Dof C | Dof C
8.3 Gauging test
8.3.2 General T, S (0] (0] (0] O (0] EN 15273~
8.3.3 Coefficient of flexibility test T,S (OorV)|(OorV)|[(OorV)[(OorV)|(OorV)| UIC 505-5*
EN 14363*
8.3.4 Routine tests , S (0] (0] (0] O (6]
8.4 Lifting ability test T, S (0] (6] (0] O (6] EN 16404~
8.5 Weighing tests
8.5.3 Type tests T, S (0] (0] (0] O (0] EN 15663*
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Table A.1 (2 of 4)

Clause/ Test Type of Loco | Freight | Pass- | Freight MU Refer to
subclause test enger MU
8.5.4 Routine tests R, S (0] O or O or O (6]
DofC | DofC
8.6 Sealing tests
8.6.2 Type tests T (0] (0] (0] 0] (0] IEC 60529
8.6.3 Routine tests R \% Vv \% \% \%
8.7 Electrical insulation tests
8.7.2 Voltage withstand test R 0 0 0 0 (0] EN 50343~
8.7. Insulation impedance test R (0] O (0] (0] 0 EN\5P343*
8.8 Protective bonding and return R, S (0] (0] (0] O (0] [EC $1991
circuits tests
8.9 Air system test
8.9.1 Air tightness test R, S (0] (0] (0] 0] (0]
8.9.
8.9.4 Functional test T, (S) (0] (0] (0] (6] (0]
8.10 Hydraulic system tests R, (S) (0) (0) (0) (0) (0)
(tightness)
8.10 Hydraulic system tests T, (S) (0) (0) (O (0) (0)
(functional)
8.11 Friction brake system tests
8.11 Pneumatically applied brake
systems
8.11.4.1 Type tests T,S 0} (o] O ) o} EN13452-1*
EN 19734-2*
EN 1p806*
EN 16185-2*
8.11.4.2 Routine tests R, S (0] (6] (0] O (6]
8.113 Other systems T, R\S (0) (0) (0) (0) (0)
8.114 Sanding system TR, S (0) (0) (0) (0) (0)
8.17 Parking brake type tests T, S (0] (0] (0] O (0]
8.13 Auxiliary power supply
system tests
8.13 Type tests T, (S) (0] O (0] o (6]
8.133 Routipe tests R (0] (6] (0] O (6]
8.14 Battery ‘charging tests
8.14p Type tests T (0] (0] (0] O (0]
8.143 Routine tests R (0] (0] (0] 0] (0]
8.19 Auxiliary and control system
tests
8.15.2 Generattests
8.15.2.1 Type tests T (0] O (0] O (6]
8.15.2.2 Routine tests R (0] (0] (0] O (0]
8.15.3 | Train control static functions
8.15.3.1 Single unit operation T, R, (S) (0] (0) (0] O (0]
8.15.3.2 | Interfacing between systems | T, R, (S) (0] (0) (0] O (0]
8.15.3.3 Multiple operation T, R, (S) (0) (0) (0) 0] (0]
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Table A.1 (3 of 4)

Clause/ Test Type of Loco | Freight | Pass- | Freight MU Refer to
subclause test enger MU
8.15.4 Door control systems T, R, S (0] (0) (0] (0) O EN 14752*

8.15.5 Heating, ventilation and air-
conditioning system tests

Traincrew areas T, R, S (0] n/a (0] (0] (e} EN 14813-2*
Passenger areas T, R n/a n/a \Y n/a \Y EN 13129
EN 14750-2*
Freight wagons T, R n/a (0) n/a (0) n/a
8.156 Lighting system tests
Type tests T, (S) (0] \Y (0] \Y, (0] EN 1B272*
Routine tests R, (S) (0] \Y (0] \Y (0] EN 1B272*
8.15J)7 Other systems
Safety-related T, R, S, (0) n/a (0) (0) (O)
(A)
Not safety-related T, R (V) n/a (V) (W (V)
8.158 Software controlled systems
Safety-related T, (S) (0] (0) (0] (0) (0] IEC $0571
Not safety-related T \% n/a V. (V) \%
Software version R, S O or (O or O or (O or O or

DofC |Dof.C)Y| Dof C [DofC) | Dof C

8.14 Tests on thermal engine and
associated generating sets
and transmission

8.16 P Operating speeds of the T V or, (V or (Vor V or V or
thermal engine DofC |Dof C) | Dof C) [ Dof C | Dof C
8.163 Thermal engine protective T O or (O or (O or O or O or
devices Dof C |DofC)[DofC)| DofC | Dof C
8.164 | Thermal engine fluid, air and R, (S) (0] (0) (0) O (6]
exhaust circuits
8.16.5 Engine-driven auxiliaries
8.16.9.1 Type tests T V or (Vor (Vor V or V or
DofC |DofC) | DofC)| DofC | Dof C
8.16.4.2 Routine tests R V or (V or (Vor V or V or
DofC |DofC) | DofC) [ Dof C | Dof C
8.166 Cranking, of-the thermal T V or (Vor (Vor V or V or
engine DofC |DofC) | DofC) [ Dof C | DofC
8.16)7 Operation of the thermal
engine
8.16.1.1 Type tests T V or (Vor (Vor V or V or
DofC |DofC) | DofC)| DofC | Dof C
8.16.7-2 Routimetests R Oor {Oor {Cor Oor Oor
DofC |DofC) | DofC) [ Dof C | Dof C
8.17 Traction system tests T, R, (S) (0] n/a n/a O (0]
8.18 Operability and
maintainability
8.18.1 General T \% \Y \% \Y \Y
8.18.2 Cabs and traincrew areas T, S (0] n/a (0] O (6] uiC 651~

8.18.3 Passenger areas T, (S) n/a n/a V, (0) n/a V, (O)
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Table A.1 (4 of 4)

Clause/ Test Type of Loco | Freight | Pass- | Freight MU Refer to
subclause test enger MU
8.18.4 Rescue T, (S) V,(©O) | V,(O) | V,(O) | V,(O) | V, (O)
8.19 Noise and vibration tests T, (S) V,(0) [ V,(O) | V,(O) | V,(O) | V,(O) 1ISO 3095
ISO 3381
EN 12663*
EN15892*
8.20 Safety-related system tests R, S (0] (0) (0) O (0] EN15153*
Table A.2 - List of dynamic tests (1 of 2)
Clauge/ Test Type of Loco | Freight Pass- | Freight MU Refer to
subclause test enger MU
9.2 Traction performance
(tractive effort/speed
characteristics)
Type tests \% n/a n/a \% \Y
Routine tests R V or n/a n/a V or V or
D of C DofC | DofC
9.3 Journey time check T \% n/a n/a \% \%
9.4 Braking tests
9.4. Type test (all) T, S, O (0] (0] O (0] UIC| 540
(emergency braking) (A) serjes™
EN 14531*
EN 13452-2*
EN 15734-2*
EN 1p595*
EN 16/185-2*
9.4.p Routine tests R, 83 (A) (0] O or O or (0] O
DofC | Dof C
9.5 Traction and braking
thermal capacity tests
Traction thermal capacity T V or n/a n/a V or V or
tests D of C DofC | DofC
Braking thetmal capacity | T, S, (A) 0] (0] (0] 0] (0]
tests
9.6 Resistance to motion T \% Vv \% \% Vv
9.7 Speed regulating system | T, R, (S) [ V, (O) n/a n/a V, (O) V, (O)
tests (A)
9.8 Automatic train protection | T, R, S, (0] n/a n/a (0] O
systems (A)
9.9 Vehicle/track interaction
9.9.1 Safety of running T, R, S (0] O or (0] (0] O uiC 518*
D of C EN 14363*
EN 15686*
EN 15687*
EN 15839*
EN 16235*
9.9.2 Suspension clearances, T, (S) \% Vv \% \% \%
inter-vehicle clearances
9.10 Ride comfort quality
9.10.2 Type test T \ \ \Y \ \ EN 12299*



https://iecnorm.com/api/?name=dd3fcdf5e3dd123b4c874617e73d0328

- 60 - IEC 61133:2016 © IEC 2016

Table A.2 (2 of 2)

Clause/ Test Type of Loco | Freight Pass- | Freight MU Refer to
subclause test enger MU
9.10.3 Routine tests R \% \% \% \% Vv
9.11 Kinematic gauging
9.11.1 Type test T,S OorC | OorC | OorC | OorC | OorC
9.11.2 Routine tests R \% Vv \% \% V
9.12 The operation of wheel R, S (0) (0) (0) (0) (0) EN 15427~
flange lubricators
9.13 Current collector and power T, S (0] n/a n/a (0] O IEC, 60494
supply contact system UIC 305-1*
compatibility tests tEC $2313
Fujure
IEC $2846
9.14 Aerodynamic effects T, (S) (0] O (0] O O EN 1#067*
9.15 Electromagnetic
compatibility
9.15/1 Internal interference within T, (S) V, (0) (V) V, (0)~| 'V, (0) | V, (0) IEC §2236
the vehicle
9.15])2 External interference T, S (0] (0) O (0] O IEC 2236
produced by the vehicle IEC 2427
9.15]3 Radio frequency T, S (0] () (0] (0] O IEC 2236
interference IEC 2427
9.15)4 External interference to the T, S (0] (0) (0] (0] O IEC $2236
vehicle IEC 62427
9.15/5 Electrostatic discharges T V (V) \% n/a n/a
9.14 Interruption & voltage/ jump T \Y n/a n/a \Y \Y IEC $0850
and short circuit test
9.11 Noise tests
9.17[1 Type test T O (0] (0] O (0] ISO 3095
ISO [3381
EN 1p892*
9.17)2 Routine test R \ \ \ \ \ ISO [3095
ISO [3381
9.18 Air systems — gompressor T, (S) V or (O) n/a n/a V or V or
duty cycle (0) (0)
9.1¢4 Windscreen wipers T (0] n/a n/a (0] O
9.2 Train control system T, (S) V, (0) (V) V,(0) | V,(0) | V,(0) IEC §2845
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Annex B
(informative)

Requirements for the European Community —
Legal requirement in accordance with AC/135/2002

B.1 General

This annex is to identify the European requirements resulting from the Interoperability
Directives of the Council of the European Union. The Interoperability Directives cover the
mainline networks of the European member states but not urban rail as defined by|those
states

To support the Directives, the European Commission has published a number-of Tedhnical
Specifications for Interoperability (TSI), as shown below.

Furthgr information can be obtained from the Guides for the Application-of the TSIs produced
from time to time and published by the European Rail Agency.

The information given below is correct at the time of the vote/on the FDIS (see Foreword).
Furthgr directives, decisions, regulations and other documents, including revisions, Will be
published during the currency of this standard. It is the responsibility of the users ¢f this
standard to ensure that they are aware and make use af'the correct documents.

Only fhe principal documents are listed below. Other directives and decisions may apply to
rolling| stock being supplied to member states of the EU. It is the responsibility of the person
supplying to such member states to ensure thatall relevant requirements are met.

B.2 |Legal references

B.2.1 Directives

The fdllowing are the principal-Directives currently in force:

DIRECTIVE 2008/57/EC)OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL| of 17
June P008 on the  interoperability of the rail system within the Community as amended by
2009/131/EC of 16.October 2009 and 2011/18/EU of 1 March 2011 (Recast Interopefability
Direct|ve).

COUNCIL(DIRECTIVE 2004/49/EC of 29 April 2004 on safety on the Community's rajlways

and gmending Council Directive 95/18/EC on the licensing of railway undertakings and
Direcﬂw?@ﬁﬂﬁmﬁm—mmwmrmmmmmmg of

charges for the use of railway infrastructure and safety certification as amended by
2008/57/EC of 17 June 2008 and 2008/110/EC of 16 December 2008 (Railway Safety
Directive).

B.2.2 Technical specifications for interoperability

The following are the principal TSlIs related to rolling stock currently in force, together with the
clauses in IEC 61133 to which they apply:

COMMISSION DECISION 2008/232/EC of 21 February 2008 concerning a technical
specification for interoperability relating to the ‘rolling stock’ sub-system of the trans-
European high-speed rail system as amended by 2012/464/EU of 23 July 2012 (4.1, 8.15.6.1,
8.18.4,8.19,9.4.1.2,9.4.1.5,9.9.1.2, 9.17.1).
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COMMISSION DECISION 2011/291/EU of 26 April 2011 concerning a technical specification
for interoperability relating to the rolling stock subsystem — ‘Locomotives and passenger
rolling stock’ of the trans-European conventional rail system, as amended by 2012/464/EU of
23 July 2012 (4.1, 8.15.6.1, 8.18.4, 9.4.1.2, 9.4.1.5, 9.9.1.2).

COMMISSION REGULATION (EU) 321/2013 of 13 March 2013 concerning the technical
specification for interoperability relating to the subsystem ‘rolling stock — freight wagons’ of
the rail system in the European Union (4.1, 9.4.1.2, 9.4.1.5, 9.9.1.2).

COMMISSION DECISION 2011/229/EU of 4 April 2011 concerning the technical specifications
of interoperability relating to the subsystem ‘rolling stock — noise’ of the trans-European

i 1 +l 4 aleal o [aYaW Ha W WalW Wil M | £ 007 1. .1 ON49D (Q 40 O 47 4\
convepuotrartratt S YSLTIN, do dlITITTIUTU Uy LU TZ/F0%/U Ul 29 JUly Z2UTZ (0. 19, J.17.1T).

COMMISSION DECISION 2008/164/EU of 21 December 2007 concerning the-tedhnical
speciflcation of interoperability relating to ‘persons with reduced mobility’ (in the [trans-
Europgan conventional and high-speed rail system, as amended by 2012/464/EU of 23 July
2012 (4.1, 8.18.3).

COMNISSION DECISION 2008/163/EU of 20 December 2007 concerning the tedhnical
speciflcation of interoperability relating to ‘safety in railway tunnels” in the trans-Eurppean
conveptional and high speed rail system, as amended by 2012/464/EU of 23 July 2012 (4.1,
8.15.5, 8.15.6.1).

COMNIISSION DECISION 2012/88/EU of 25 January 2042 on the technical specification for
interoperability relating to the control-command and /signalling subsystem of the |trans-
Europgan rail system, as amended by 2012/696/EU.of\6 November 2012 (8.20).

COMMISSION DECISION 2010/713/EU of 9 Nevember 2010 on modules for the procgdures
for asgsessment of conformity, suitability for use and EC verification to be used in the teghnical
speciflcations for interoperability adopted* under Directive 2008/57/EC of the Eurppean
Parliament and of the Council (4.1).

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

The fgllowing European standards are relevant to the IEC 61133 clauses/subclauses| listed
againgt them and define‘European requirements:

EN 12299:2009, Railway applications — Ride Comfort for Passengers, Measurement and
Evaluation (9.1Q.2)

EN 13129,2:;2004, Railway applications — Air conditioning for main line rolling stock — Part 2:
Type llests (8.15.5)

EN 13272:2012, Railway applications — Electrical lighting for rolling stock in public transport
systems (8.15.6.1)

EN 13452-2:2003, Railway applications — Braking — Mass transit brake systems — Part 2:
Methods of test (8.11.2.1, 9.4.1.2, 9.4.1.5)

EN 13775-1-6:2003-2004, Railway applications — Measuring of new and modified freight
wagons (6 parts) (8.2.2.1)

EN 14067-4:2005 + A1:2009, Railway applications — Aerodynamics — Part 4: Requirements
and test procedures for aerodynamics on open track (9.14)
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EN 14067-5:2006 + A1:2010, Railway applications — Aerodynamics — Part 5: Requirements
and test procedures for aerodynamics in tunnels (9.14)

EN 14067-6:2010, Railway applications — Aerodynamics — Part 6: Requirements and test
procedures for cross wind assessment (9.14)

EN 14363:2005, Railway applications — Testing for the acceptance of running characteristics
of railway vehicles — testing of running behaviour and stationary tests (8.3.3, 9.9.1.2)

EN 14531-1:2005, Railway applications — Braking — Methods for calculation of stopping
distances, slowing distances and immobilisation braking — Part 1: General algorithms (9.4.1.2,
9.4.1.%)

EN 14531-6:2009, Railway applications — Methods for calculation of stopping and sfowing
distances and immobilization braking — Part 6: Step by step calculations fer-train sets or
single|vehicles (9.4.1.2, 9.4.1.5)

EN 14j750-2:2006, Railway applications — Air conditioning for urban and suburban rolling stock
— Parf| 2: Type tests (8.15.5)

EN 14752:2005, Railway applications — Body entrance systemsA8.15.4)

EN 14813-2:2006 + A1:2010, Railway applications — Air Conditioning for driving cabs — Part 2:
Type tests (8.15.5, 8.18.2)

EN 18153-1:2013, Railway applications — External- visible and audible warnings for trpins —
Part 1} Head, marker and tail lamps (8.20)

EN 18153-2:2013, Railway applications =SExternal visible and audible warnings for trpins —
Part 2} Warning horns (8.20)

EN 15273:2013, Railway applications — Gauges — Part 2: Rolling stock gauge (8.3.2)

EN 18427:2008 + A1:2010, Railway applications — Wheel/rail friction management— flange
lubricgtion (9.12)

EN 15595:2009 + A1:2011, Railway applications — Braking — Wheel slide protection (9.4.1.Y7)

EN 18663:2009)%+ AC:2010, Railway applications — Definition of vehicle reference masses
(8.5.2|- seewnote below)

EN 19686:-2010 Railway applications — Testing for the acceptance of running charactdristics

of railway vehicles with cant deficiency compensation system and/or vehicles intended to
operate with higher cant deficiency than stated in EN 14363:2005, Annex G (9.9.1.2)

EN 15687:2010, Railway applications — Testing for the acceptance of running characteristics
of freight vehicles with static axle loads higher than 225 kN and up to 250 kN (9.9.1.2)

EN 15734-2:2010, Railway applications — Braking systems of high speed trains — Part 2: Test
methods (8.11.2.1, 9.4.1.2, 9.4.1.5)

EN 15806:2010, Railway applications — Braking — Static brake testing (8.11.2.1)
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EN 15839:2012, Railway applications — Testing for the acceptance of running characteristics
of railway vehicles — Freight wagons — Testing of running safety under longitudinal
compressive forces (9.9.1.2)

EN 15892:2011, Railway applications — Noise Emission — Measurement of noise inside
driver's cabs (8.19, 9.17.1)

EN 16185-2, Railway applications — Braking systems of multiple unit trains — Part 2: Test
methods (in preparation) (8.11.2.1, 9.4.1.2, 9.4.1.5)

EN 16235, Railway applications — Testing for the acceptance of running characteristics of
railway vehicles — Freight wagons — Conditions for dispensation of freight wagony with
defined characteristics from on-track tests according to EN 14363 (9.9.1.2)

EN 16404:2014, Railway applications — Re-railing and recovery requirements for.railway
vehiclgs (8.4)

EN 508343:2003, Railway applications — Rolling stock. Rules for installation of cabling (8]7.1)

Other|standards are in preparation.

NOTE [regarding EN 15663:

The nearest equivalent load cases from EN 15663 to those stated inlEC 61133 are as follows:
IEC 61133 EN 15663

Minimu load Dead mass

Normal|load Operational mass under normal payload

Exceptipnal load Design mass under exceptionakpayload.



https://iecnorm.com/api/?name=dd3fcdf5e3dd123b4c874617e73d0328

IEC 61133:2016 © IEC 2016 - 65 -

Bibliography

UIC Leaflet 505-1: 10th Edition, 2006, Railway transport stock — Rolling stock construction

gauge

UIC Leaflet 505-5: 3rd Edition, 2010, History, justification and commentaries on the
elaboration and development of UIC leaflets of the series 505 and 506 on gauges

UIC Leaflet 518: 4th Edition, 2009, Testing and approval of railway vehicles from the point of
view of their dynamic behaviour — Safety — Track fatigue — Ride quality

UIC Leaflet 540: 5th Edition, 2006, Brakes — Air Brakes for freight trains and passenger

trains

UIC L
differe

UiC L
variou

UIC L
condit

uiC L

uiC L
Electr

UIC L
stock

uiC L

uiC L
locom
accou

uiC L
passe

uiC L

uiC L
power

UIC L
units

baflet 541-03: 1St Edition, 1984, Brakes — Regulations concerning manufacture
nt brake parts — Driver’s brake valve

baflet 541-05: 2nd Edition, 2005, Brakes — Regulations concerning the. construc
s brake components — Wheel slip prevention device (WSP)

paflet 541-3: 7th Edition, 2010, Brakes —Disc brakes and discbrake pads — G
fons governing bench tests

baflet 541-4: 4th Edition, 2010, Brakes —Brakes with composition brake blocks

bpneumatic emergency brake override (EBO) (new<edition in course of publication

baflet 544-1: 5t Edition, 2013, Brakes ~-Braking Power
eaflet 544-2: 2nd Edition, 1983, Conditions to be observed by the dynamic br

nt for the calculation of the braked-weight

hger trains
baflet 547: 4th Editien; 1989, Brakes — Air brake — Standard programme of tests

paflet 623-1: 5t Edition, 2008, Approval procedures for the diesel engines of
units

paflet 623-2: 6t Edition, 2010, Approval tests for the diesel engines of motive

uiC L

baflét 623-3: 3rd Edition, 2003, Series test and acceptance conditions for diesel e

of the

jon of

eneral

eaflet 541-5: 4th Edition, 2006, Brakes — Electropneumatic brake (ep brdke) —

baflet 543: 13t Edition, 2007, Brakes — Regulations governing the equipment of frailing

hke of

btives and motor coaches so that-the extra braking effort produced can be takgn into

eaflet 546: 5t Edition, :1967 and 5 amendments, Brakes — High power brakes for

notive

power

pgines

of motive power units

UIC Leaflet 651: 4th Edition, 2002, Layout of drivers' cabs in locomotives, railcars, multiple-
unit trains and driving trailers

UIC Leaflet 660: 2"d edition, 2002, Measures to ensure the technical compatibility of high-

speed

trains



https://iecnorm.com/api/?name=dd3fcdf5e3dd123b4c874617e73d0328

- 66 - IEC 61133:2016 © IEC 2016

SOMMAIRE

AV ANT - PROP O ... ettt e e e 70
1 Domaine d'appliCation ... ... 72
2 REfEreNCES NOIMALIVES . iuiii e e aeeans 72
3 Termes, définitions et @abréviations ... 74
I (o 1= o o7 76
4.1 LT L= =T 1= PP 76
4.2 Laboratoires d'essai d'un el 77
4.3 Plan d'€SSai .cuiniiii i e e 78
5  (atégories d'@SSaIS ...ocuiiuiiiii i St | 78
5.1 GeNEralites . ..o B 78
5.2 Essais de mise au point préliminaires ..............ccocvviiiiiivin O 79
5.3 Essais de réception........cooviiiiiiiii e e | 79
5]/3.1 Essais de type ..o e N e e 79
5]3.2 Essaisde série .......cooviiiiiiiiiii o O 79
5/3.3 Essais exigés par 'autorité d'homologation.......Z. ..o e 80
5.4 Essais d'investigation ..o S e 80
6  CQonditions d'€SSai ...c.oeuiiiiiiiiii e e 80
6.1 GENAralites ... N e 80
6.2 Essais statiqQUes ..o e e e 81
6.3 ESSais dynamiques .....coiiuiiiiiiiii e N e | 81
7  Documentation de validation ... o0 e 81
Plrogramme des essais statiques......a8t e 82
8.1 LT L= =T 11 = PP I 82
8.2 Essais de vérifications dimehsionnelles ...........c.coooiiiiiiiiiciiiee e 82
8]2.1 (0] o) 1Y o 1 o PP I 82
8|2.2 ESSais de type i e e e 82
8|2.3 ESSaisS de SEIe ...ooviiiiii e e 83
8.3 Essaide galanit........ccoooiiii e 84
8|3.1 ObJECH . o e | 84
8|3.2 Gengéralités (essai de type et relatif a la sécurité) .........coooooviiiii o, 84

8/3.3 Essai de vérification du coefficient de souplesse (essai de type et relatif
a la sécurité, volontaire ou obligatoire) ...........ccoocoviiiiiii 84
8|34 Essai de série ou équivalent (essai relatif a la sécurité) ..........................|..... 84

8.4 Essat-de—vérification-daptitudeattevagefessai-de-typeetretatiFata

L= o B 1 =) PP 84
8.4.1 (0] o) [ ] 11 PP 84
8.4.2 ESSaAi A 1Y PO i 84
8.5 ESSaIS 0 POSAGE . ittt 85
8.5.1 (0] o 1=ox £ ) PP 85
8.5.2 Conditions de Charge .. ..o 85
8.5.3 Essais de type (essais relatifs a la sécurit€) .........ocooiiiiiiiiiiien 86
8.5.4 Essais de série (essais relatifs a la sécurité) ............cooviiiiiiiiiiiiien 87
8.6 Essais d'étanChéite ... ..o 87
8.6.1 L o) 1Y o 1 P 87
8.6.2 ESSaiS e tYPe e e 87

8.6.3 Essais de série (essais voloNntaires).......oooviiiiiii i 88


https://iecnorm.com/api/?name=dd3fcdf5e3dd123b4c874617e73d0328

IEC 61133:2016 © IEC 2016 - 67 -

8.7 Essais d'isolement électrique (essais de SErie) .......cooiiiiiiiiiiiiiii e, 88
8.7.1 LT 1= = 11 = 88
8.7.2 Essai de tenue en tension ... ..o 88
8.7.3 Essai d'impédance d'isolement ........ ... 89

8.8 Essais des liaisons de protection et des circuits de retour (essais de série et

essais relatifs a1a SECUNTE) ... ..o 89

8.9 Essais du systéme pneumatique ... ..o 90
8.9.1 LC Y=Y =T = 1 = PP 90
8.9.2 Etanchéité des réservoirs principaux et autres équipements

pneumatiques (essai de série et relatif a la sécurité)..............coovviiiiinn. 90
8/9.3 Etanchéité a I'air des cylindres de freins et des réservoirs auxiliaires
(essai de série et relatif a la s€cuUrité) ..o A 91
8/9.4 Vérification du fonctionnement des équipements d'air comprimé (essai
de type et relatif a la sécurité s'il y alieu) ........cocooon b 91
8.10 Essais du systeme hydraulique (essais de type, de série et relatifs @'la
sécurité, le cas échéant) ..........ccooiiiiiiiiii L S 91

8.11  Essais des systémes de freins a friction.................. N 92
8]11.1 Généralites ......coooviiiiiiii W O 92
8]11.2 Systémes de freinage a action pneumatique.....« 5o 92
8]11.3 Autres systémes (essais de type, de série et relatifs a la sécurité, le cas

écheéant) ... D 93
8|11.4 Systémes de sablage (essais de type, de-série et relatifs a la sécurité)...|..... 93

8.1  Essais de type du frein de stationnement (essais relatifs a la sécurité)...........|..... 93

8.18 Essais du systéme d'alimentation en épergie auxiliaire .............c.coo e 94
8/13.1 ObjecCtif e e | 94
8]13.2 Essais de type (essais relatifs'\a la sécurité le cas échéant) ....................|..... 94
8/13.3 ESSAiS A€ SEIE ..o e e 94

8.14  Essais des chargeurs de batteries ............cooovii e 94
8]14.1 OB Ctif e N e | 94
8|14.2 Essai de type ...l e 95
8]14.3 Essai de SErieh . e e 95

8.1p Essais des systémes auxiliaires et de commande ..............cooeiviiiiin e 96
8]15.1 [0 o =To3 €1 ST A 96
8]15.2 ESSAISTUENEIraUX ..ouiviiiii e e 96
8]15.3 Systeme de commande du train (essais relatifs a la sécurité le cas

ECNEANT) .. e | 97
8|15.4 Systémes de commande des portes (essai relatif a la sécurité)...............1..... 97
8|15:5 Essais des systémes de chauffage, ventilation et conditionnement d'air

fessatretatiF-ata—séeuritéteeas€ehéany—rmrrmmrr 98
8.15.6 Systéme d'éclairage (INTErieur) . ... 98
8.15.7 Autres systémes (essais de type, de série et relatifs a la sécurité, le cas

BN ANT) L 98
8.15.8 Systémes commandés par logiciel (essai relatif a la sécurité le cas
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8.16 Essais du moteur thermique et des générateurs associés ou de la
L =T =70 01 <7 1o o 99

8.16.1 LC Y=Y =T = 1 = PP 99
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1374 €1 I PP 100
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8.16.4 Circuits de liquide, d'air et d'évacuation du moteur thermique (essai de
série, essai relatif a la sécurité le cas échéant)..........cc.cooiiiiiiiiinen,
8.16.5 Auxiliaires entrainés par moteur thermique ............c.ocoiiiiiiiiii i
8.16.6 Lancement du moteur thermique (essai de type).......cccoviiiiiiiiiiiiiiiiineane,
8.16.7 Fonctionnement du moteur thermique.............ooo
8.17 Essais du systéme de traction (essais de type, de série et relatif a la
SECUrItE, [ CaS EChEANT) ..o
8.18 Opérabilité et maintenabilité (essai de type) ....cccvveviiiiiiiiiiii e,
8.18.1 LT 1= = 1=
8.18.2 Cabines et espaces réservés au personnel roulant (essai relatif a la
S ToT WL =) I
8]18.3 Espaces réservés aux voyageurs (essai relatif a la sécurité le cas
ECNEANT) .o e
8/18.4 Secours (essai relatif a la sécurité, lorsqu'exigeé) ... DL
8.19 Essais de bruit et de vibration (essai de type, essai relatif a la sécurité le
cas €chéant) ..o B
8.20 Essais des systémes relatifs a la sécurité (essais de série). I\ 7.
Programme des essais dynamiques ..........cooovvveniniieninneeen A0
9.1 GENEIaAlitES ..o e T
9.2 Performances en traction (caractéristiques effort/vitesse en traction) .............
9]2.1 ESsai de type .o T
9]2.2 ESSai A€ SEIE oo e e
9.3 Performances en traction (vérification deJhoraire type) (essai de type
(Y201 L0101 2= 11 =) TR o PP
9.4 Essais de freinage ..ol
914 .1 Essai de type (essai relatif aJJa-sécurité)............cocoooiiiiiiiiii,
914.2 Essais de série (essais relatifs a la sécurité) ..o
9.5 Essais thermiques en traction'et freinage (essai de type, essai relatif a la
Securité le cas chéant) oy
9.6 Résistance au mouvement (essai de type volontaire) ..........cc.coovieiiiiinininnns
9.7 Essais du systéme'de réglage de la vitesse (essais de type et de série,
relatifs a la sécurité si appPropriés) .. .oc.oe i
9.8 Systémes de protection automatique des trains (essais de type, de série et
relatifs a 18 SECUNITE) ... .o
9.9 Interaction VEhICUIE/VOIE ... ...
919.1 Securité de roulement ...
919.2 Distances d'isolement dans l'air entre les suspensions et entre
véhicules (essai de type volontaire et relatif a la sécurité le cas
BCNBANT) ..o
9.10 Confort de roulement (essais voloNtaIres) ........c.covviiiiii i
9.10.1 (0] o) 1Y ] 11 [ PPN
9.10.2 ESSai A 1Y PO i e
9.10.3 Essai de série (essai volontaire) .........cooeoieiiiiiiii
9.11  Enveloppe CINEmMatiqQUe ........ooiniiii i
9.11.1 Essai de type (essai relatif a [a sécurité)........cooooeeiiiiiiiiiii e,
9.11.2 Essai de série (essai volontaire) .........cocoiiiiiiiii

9.12 Fonctionnement des graisseurs de boudins (essai de série relatif a la

SECUNILE UNIQUEMENT) ... e

9.13 Essais d'organe de captage du courant et de compatibilité avec le systéme

de contact de I'alimentation électrique (essai de type relatif a la sécurité
BT oY Lo 1UT=T 0411 o1 ) PP

103
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9.14 Effets aérodynamiques (essais de type uniquement, relatifs a la sécurité le

CAS BCNBANT) e s 117
9.15 Compatibilité électromagnétique (essais de type uniquement)...............cc.coeeeneee. 118
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BCNBANT) Lo s 118
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPLICATIONS FERROVIAIRES - MATERIEL ROULANT -
ESSAIS DE MATERIEL ROULANT APRES ACHEVEMENT
ET AVANT MISE EN SERVICE

AVANT-PROPOS

La |Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normg
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC).L’'IEG
objgt de favoriser la coopération internationale pour toutes les questions de normalisation dan§Aes dd
de [I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie "des
intefnationales, des Spécifications techniques, des Rapports techniques, des Spécifications“accessi
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confié
conlités d'études, aux travaux desquels tout Comité national intéressé par le sujet traite” peut particig
organisations internationales, gouvernementales et non gouvernementales, en liaison) avec I'lEC, pa
également aux travaux. L’IEC collabore étroitement avec I'Organisation Internationale de Normalisatio
selgn des conditions fixées par accord entre les deux organisations.

Les|décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la
du possible, un accord international sur les sujets étudiés, étant donng’ que les Comités nationaux (
intéfessés sont représentés dans chaque comité d’études.

Les|Publications de I'lEC se présentent sous la forme de recommandations internationales et sont
comme telles par les Comités nationaux de I'lEC. Tous les effofts raisonnables sont entrepris afin g

lisation
a pour
maines
Normes
bles au
b a des
er. Les
ticipent
(1s0),

mesure
e I'EC

gréées
e 'lEC

s'aslsure de I'exactitude du contenu technique de ses publications) I'|EC ne peut pas étre tenue responsable de

I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

Dans le but d'encourager l'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans
medure possible, a appliquer de fagon transparente les Publications de I'l|EC dans leurs publications na
et regionales. Toutes divergences entre toutes Publications de I'|EC et toutes publications nation
régipnales correspondantes doivent étre indiquéessen termes clairs dans ces dernieres.

L'IEIC elle-méme ne fournit aucune attestation-.de conformité. Des organismes de certification indép
fournissent des services d'évaluation de conférmité et, dans certains secteurs, accédent aux marg
conformité de I'lEC. L’IEC n'est responsable~d'aucun des services effectués par les organismes de cert
indgpendants.

Toup les utilisateurs doivent s'assurer\qu'ils sont en possession de la derniére édition de cette publicatid

Aucpine responsabilité ne doit™ étre imputée a I'lEC, a ses administrateurs, employés, auxilia
mar|dataires, y compris ses experts particuliers et les membres de ses comités d'études et des
natipnaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de to
donjmage de quelque nature'que ce soit, directe ou indirecte, ou pour supporter les colts (y compris |
de justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lE(
toute autre Publication.de I'lEC, ou au crédit qui lui est accordé.

L'atiention est attirée sur les références normatives citées dans cette publication. L'utilisation de publ
réféfencées est agbligatoire pour une application correcte de la présente publication.

L’atfention.estattirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvdq

oute la
ionales
bles ou

endants
ues de
fication

=}

res ou
Comités
It autre
es frais
ou de

cations

nt faire

I'objet de" droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

de Qreyets’et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61133 a été établie par le comité d'études 9 de I'lEC: Matériels
et systémes électriques ferroviaires.

Cette norme est dérivée de I'EN 50215.

Cette troisiéeme édition annule et remplace la deuxiéme édition parue en 2006. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

Les références a des normes autres que des normes internationales ont été supprimées

du texte principal; les notes ne font donc référence qu'a I'Annexe B;
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o L'Annexe B a été mise a jour avec les informations européennes les plus récentes; les
références croisées des STI et des EN avec les articles de I'lEC 61133 ont été ajoutées.

Le texte de cette norme est issu de la deuxiéme édition et des documents suivants:

FDIS Rapport de vote
9/2096/FDIS 9/2132/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/IEC, Partie 2.

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabilif¢ indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les dgnnées
relatives a la publication recherchée. A cette date, la publication sera
e reg¢onduite,

e supprimée,

e remplacée par une édition révisée, ou

e anjendée.
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APPLICATIONS FERROVIAIRES - MATERIEL ROULANT -
ESSAIS DE MATERIEL ROULANT APRES ACHEVEMENT
ET AVANT MISE EN SERVICE

1 Domaine d'application

La présente Norme internationale spécifie des critéres généraux permettant de démontrer par

des es nt aux
norm

La pr icules
ferrovjaires, a l'exception des véhicules spéciaux tels les véhicules de pose-de voigs, les
netto on de

la norme a ces véhicules spéciaux sera précisément mentionnée au contrat afin de pfendre
en comnpte, si nécessaire, les exigences législatives.

NOTE Les parties applicables de la norme dépendront du type de véhicule (par exemple: voyageurs, |wagon,
remorqlie motorisée, etc.).

NOTE 3 Le domaine d'application de la présente norme exclut les machines de construction, ainsi fjue les
véhicules routiers/ferroviaires pour la construction et la maintenance des infrastructures ferroviaires.

NOTE 3 La présente norme ne traite pas des essais effectués suf des composants ou des équipements avant
leur insfallation sur le véhicule.

Dans [la mesure ou la présente Norme internationale est applicable, elle peut étre dtilisée
pour l¢s matériels ci-aprés:

e équipements générateurs montés sur@n véhicule prévu pour des fonctions auxiliairep;

e transmissions électriques utilisées\sur les trolleybus ou véhicules similaires;

e équipements électriques de tommande et auxiliaires des véhicules a propulsion| autre
qulélectrique;

e véhicules guidés, supportes ou mus électriquement par des systémes qui n'utilisept pas
I'aglhérence roue surrail.

NOTE 4 Des exigences ‘techniques spécifiques s'appliquent aux véhicules exploités dans le domaine ferfoviaire
dans I'Union européenne.-La source de ces exigences est donnée a I'Annexe B. Quand une exigence eurdpéenne
s'applique a un article donné, une note est insérée a la fin de I'article.

2 Regférences normatives

LeS d bulllclltb ouivallta DUIIt b;tt’;b CIl IU,I‘U,IUIIL;C dc Illall;elc IIUIIIIat;VU, CIll IIItU’yIa:ItC’; OU en
partie, dans le présent document et sont indispensables pour son application. Pour les
références datées, seule I'édition citée s’applique. Pour les références non datées, la
derniere édition du document de référence s’applique (y compris les éventuels
amendements).

IEC 60077 (toutes les parties), Applications ferroviaires — Equipements électriques du
matériel roulant

IEC 60310:2015, Applications ferroviaires — Transformateurs de traction et bobines
d'inductance a bord du matériel roulant

IEC 60322:2001, Applications ferroviaires — Equipements électriques du matériel roulant —
Régles relatives aux résistances de puissance de construction ouverte
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IEC 60349 (toutes les parties), Traction électrique — Machines électriques tournantes des
véhicules ferroviaires et routiers

IEC 60494-1:2013, Applications ferroviaires - Matériel roulant - Pantographes -
Caractéristiques et essais — Partie 1: Pantographes pour véhicules grandes lignes

IEC 60494-2:2013, Applications ferroviaires - Matériel roulant - Pantographes -
Caractéristiques et essais — Partie 2: Pantographes pour métros et tramways

IEC 60529:1989, Degrés de protection procurés par les enveloppes (Code IP)

IEC 60571 :2012, Applications ferroviaires — Equipements électroniques utilisés sur le ‘mjatériel
roulant

IEC 60850:2014, Applications ferroviaires — Tensions d'alimentation des réseatix-de tragtion

IEC 61287 (toutes les parties), Applications ferroviaires — Convertisseurs de puidsance
embanqués sur le matériel roulant

IEC 61377-1, Applications ferroviaires — Matériel roulant — Partie 1: Essais combinés de
moteurs a courant alternatif alimentés par onduleur et de leur-tégulation

IEC 61377-2, Applications ferroviaires — Matériel roufant — Essais combinés — Partie 2:
Moteurs de traction a courant continu alimentés par haeheur et leur régulation

IEC 61377-3, Applications ferroviaires — Matérieloroulant — Partie 3: Essais combings des
moteurs a courant alternatif, alimentés par un convertisseur a deux étages, et leur régulation

IEC 61991:2000, Applications ferroviairess— Matériel roulant — Dispositions de profection
contrg les dangers électriques

IEC 62236-3-1:2008, Applicationslferroviaires — Compatibilité électromagnétique — Partfe 3-1:
Matériel roulant — Trains et véhicules complets

IEC 62236-3-2:2008, Applications ferroviaires — Compatibilité électromagnétique — Partje 3-2:
Matérlel roulant — Appareils

IEC 62278:2002~Applications ferroviaires — Spécification et démonstration de la fiabilité} de la
disponibilité, de\fa maintenabilité et de la sécurité (FDMS)

IEC 62343:2009, Applications ferroviaires — Alimentation électrique et matériel roufant —
Critér¢s\techniques pour la coordination entre le systéme d'alimentation (sous-station) et le
matériel roulant

IEC 62425, Applications ferroviaires — Systemes de signalisation, de télécommunications et
de traitement — Systémes électroniques de sécurité pour la signalisation

IEC 62427:2007, Applications ferroviaires — Compatibilité entre matériel roulant et systémes
de détection de train

IEC 62845, Applications ferroviaires — Systéme de radiocommande a distance des véhicules
de traction pour application de manoeuvre
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IEC 62846, Railway applications — Current collection systems — Requirements for and
validation of measurements of the dynamic interaction between pantograph and overhead
contact line

ISO/IEC 17025, Exigences générales concernant la compétence des Ilaboratoires
d'étalonnages et d'essais

ISO 3095, Acoustique — Applications ferroviaires — Mesurage du bruit émis par les véhicules
circulant sur rails

ISO 3381, Applications ferroviaires — Acoustique — Mesurage du bruit a l'intérieur des
véhicdles circulant sur rails

ISO 9001:2015, Systemes de management de la qualité — Exigences

NOTE |Pour les applications dans I'Union européenne, se reporter également aux références donpées a
I'Annexg B.

3 Termes, définitions et abréviations

Pour Jes besoins du présent document, les termes, définitions et abréviations suivants
s'appllquent.

3.1
c.a.
courant alternatif

3.2
autorité d'’homologation
tout ofganisme autre que l'acheteur ayant autorité Iégale pour exiger que des essais [soient
effectliés sur les véhicules relevant du~domaine d'application de la présente norme et 4 qui il
est nécessaire de démontrer la vérification de la conformité

Note 1 g l'article: Ces organismesspeuvent étre différents dans chaque pays et peuvent inclure des orgdnismes
de réglementation nationaux ou internationaux, des autorités nationales compétentes en matiére de sécurjté, des
gestionpaires d'infrastructure etyen-Europe, des organismes notifiés (voir Annexe B).

3.3
contrat

tous Ls points~des spécifications techniques acceptés a la fois par le constructgur et
I'acheteur. Le~contrat comprend les spécifications techniques de l'acheteur, les répgonses
technigues «du~constructeur, les comptes-rendus de réunions et tous autres documents
contractuels)formalisés.

3.4
c.c.
courant continu

3.5
CEM
compatibilité électromagnétique

1 A publier.
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3.6

gestionnaire d'infrastructure

entreprise qui gére l'infrastructure ferroviaire, y compris, par exemple, la voie, la signalisation,
les communications et les structures

3.7
IP
protection contre la pénétration

Note 1 a I'article: L'abréviation "IP" est dérivée du terme anglais développé correspondant "Ingress Protection".

3.8
constfucteur
entrefgrise qui a la responsabilité de maitrise d'ceuvre pour la fourniture du véhictile gn tant
que systeme

Note 1 [a l'article: Il peut exister plus d'un constructeur si le contrat pour le véhicule estréparti entre qeux ou
plusieufs parties.

3.9
ateliefrs du constructeur
lieu ol les véhicules sont assemblés et ou les essais statiques sOnt généralement réalisgs

3.10
niveay de modification
définition de I'état de modification de I'équipement pour lequel les résultats de l'essgi sont
validep

3.1
acheteur
entregrise qui commande le véhicule et quiven aura la propriété

Note 1 @ l'article: L'acheteur peut avoir la responsabilité de négocier directement avec le constructeur, 4 moins
que celle-ci ne soit déléguée a I'exploitant, au"maitre d'ouvrage ou a un consultant.

3.12
plan qualité
docunent spécifiant quelles ‘procédures et ressources associées sont appliquées par|qui et
quand|, pour un projet, dn*produit, un processus ou un contrat particulier (ISO 9000)

313
essailde série
essai puquel est soumis chaque véhicule en cours ou en fin de fabrication pour déterminer s'il
respecte les critéres spécifiés

3.14
relatif a la sécurité
assume la responsabilité de la sécurité

3.15

fournisseur

entreprise qui a la responsabilité de fourniture d'équipements individuels ou de groupes
d'équipements au constructeur

3.16
ateliers du fournisseur
lieu ou les équipements individuels ou les groupes d'équipements sont fabriqués
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3.17

plan d'essai

plan des essais devant étre réalisés par le constructeur tel qu'indiqué dans son plan qualité, y
compris toutes les informations d'assistance concernant la conduite des essais

Note 1 a l'article: Dans le contexte de la présente norme, le plan d'essai inclut toutes les spécifications d'essai
subordonnées.

3.18

essai de type

essai d'un ou plusieurs appareils, systtme ou véhicule achevé pour montrer que la
conception est conforme aux spécifications exigées et aux normes applicables

3.19
uviC
Unionl|Iinternationale des Chemins de Fer

3.20
explojtant
entregrise qui fera usage du véhicule

Note 1 p l'article: L'exploitant sera un exploitant ferroviaire qui peut étre I'acheteur ou une autre partie qyi utilise
le véhidule pour le compte de I'acheteur par I'intermédiaire, par exemple, d'0n\accord de location.

3.21
documentation de validation
preuvé documentée qu'un produit, un processus ou_un service est conforme aux exigenges ou
autreg documents normatifs spécifiés

3.22
essai|volontaire
tout epsai complémentaire (soit de type¢soit de série) ajouté au plan d'essai aprés accord
entre |e constructeur et I'acheteur

3.23
WSP
antienfrayeur

Note 1 |a I'article: L'abréviation "WSP" est dérivée du terme anglais développé correspondant "whgelslide

protectipn”.
4 Exigences

4.1 Généralités

Le constructeur doit contréler toutes les activités concourant a la qualité des produits pour
garantir la satisfaction aux exigences des normes ou autres documents normatifs auxquels la
déclaration fait référence.

A cet effet, le constructeur doit disposer de tous les moyens nécessaires pour exercer son
contrble a tous les niveaux (par exemple, matiéres premiéres, approvisionnements,
production, produits finis et conditionnement). Les informations nécessaires sur le systéme
qualité du constructeur et les résultats des essais doivent étre disponibles.

Le constructeur doit mettre en place et maintenir un systéme qualité. Ce systéme doit
comprendre des procédures vérifiables qui couvrent les opérations de controle en sortie et
d'essai, y compris les normes de qualification du personnel, les spécifications d'essai,
I'enregistrement des résultats d'essai, |'étalonnage des outils et instruments de mesure
d'essai, le suivi de la documentation, le suivi des produits non conformes et de la formation
du personnel.
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Il est recommandé que les constructeurs mettent en place un systéme qualité conforme a
I''SO 9001.

Le plan qualité pour la conception, la fabrication, le contréle et les essais du produit doit
comprendre un plan d'essai définissant la fagon dont le constructeur démontrera la conformité
aux exigences specifiées.

La configuration (numéros de type, numéros de série, statut de modification) des composants
clés, y compris les révisions de logiciels, doit étre consignée comme un enregistrement de
n AN
qualité"”.

Le coptrat doit definir les differents essais a faire subir aux vehicules apres achevement et
avantmise en service, afin d'assurer a I'acheteur que:

— leg véhicules sont conformes aux exigences techniques du contrat (essais(de 'type} 3.18;
vo[r aussi 5.3.1);

— tous les véhicules sont conformes a la norme de conception validée par lés essais de type
(eg$sais de série, 3.13; voir aussi 5.3.2);

— leq véhicules satisfont a la législation appropriée (nationale ou régionale);
— legq véhicules sont compatibles avec le systéme ferroviaire (sur lequel ils doivent fouler,
comme défini par écrit par le gestionnaire d'infrastructure.

Contrgle du véhicule, y compris l'installation de I'équipement, les canalisations et le caplage,
ainsi flue tous les essais de type et de série effectués sur les composants, doivent étre
menég de maniére satisfaisante selon les normes et _spécifications applicables, a I'exception
de cqg qui est permis en 6.1, avant de commencer les essais relevant du ddmaine
d'appljcation de la présente norme. Les essais traités par la présente norme doivent
démontrer une interface appropriée avec les fonctions du véhicule.

La prgsente norme ne traite pas des types,d'essais ci-aprés:

— espai d'endurance et de fiabilité;
— espai de développement;
— espai d'investigation (sauf pour lignes directrices uniquement);

— espai d'un systéme, tel\gu'un essai combiné de sous-ensembles ou de systémes.

NOTE |Les exigences européennes pour les essais et le contréle des produits sont spécifiées a I'Annexe B
4.2 |Laboratojres d'essai d'un tiers

S'il est prévund‘utiliser les laboratoires d'essai d'un tiers, cela doit étre déclaré et accepté en
détail;| les(laboratoires d'essai exigés et I'accréditation attendue doivent étre inclus dpans le
plan dlessai (voir 4.3).

Ces dispositions doivent s'appliquer nécessairement aux:

— essais statiques requérant de transférer le véhicule vers un centre d'essai spécialisé
n'appartenant ni au constructeur ni a l'acheteur;

— essais dynamiques réalisés sur un autre systéme n'appartenant ni au constructeur ni a
I'exploitant.

Il est recommandé de faire appel a des laboratoires d'essai d'un tiers accrédités
ISO/IEC 17025.

L'acheteur ou l'autorité d'homologation du pays concerné peut exiger que les essais soient
effectués par un laboratoire d'essai accrédité indépendant du constructeur.
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Plan d'essai

Les différents essais a réaliser doivent étre présentés par le constructeur dans son plan
qualité sous la forme d'un plan d'essai qui doit détailler les points suivants:

a) le programme d'essai;

b) les essais de type de composants et d'équipements devant étre effectués avant
d'entreprendre chaque essai de véhicule;

c) les laboratoires d'essai a utiliser, y compris, le cas échéant, les détails de leur
accréditation et de leur compétence, ainsi que leur niveau d'indépendance vis-a-vis du
constructeur;

d) les
e) les
f) les
g) les
h) les
i) la

Le plg
détailg

Lorsqlie le contrat exige que la validation de certains essais ou documents inco

I'ache
d'essg
conse
spécif]

Lorsqlie le contrat doit démontrer la sécurité par une série d'essais issus d'une évaluat

la séd

méthodes d'essai;

conditions de charge du véhicule pour chacun des essais;
conditions d'environnement pour chacun des essais;

limites et tolérances de toutes les méthodes de mesure d'essai;
criteres d'acceptation de chaque essai;
Hocumentation de validation.

n d'essai peut inclure des spécifications d'essai référencées pour inclure certair
ci-dessus.

s des

be a
eur ou a toute autorité d'homologation, ceux-ci doivent étre identifiés dans II1 plan

i. Si le contrat ou les autorités d'homologation exigent que les preuves

soient

rvées, l'exigence doit étre incluse dans le. plan d'essai et I'acheteur doit accepter la

cation d'essai.

urité ou du risque réalisée cornfegrmément a I''EC 62278 ou comme exigé pa

autori

identifiés en tant que tels dans le plan d'essai. Le terme "relatif a la sécurité" est utilis
définition 3.14 dérivée de I'lEC.62425) dans la présente norme pour identifier ceux des
qui pqgurraient rentrer dans cette catégorie. La décision finale quant a déterminer si un
est relatif a la sécurité reléve de ceux qui déterminent la contribution apportée par cet ¢

la res

Le prg
s'assuy

docunjentation-de validation.

Aprés
constr

é d'homologation externe, ces.essais doivent étre inclus dans le programme d'es

onsabilité liée a la.sécurité.

cessus vérifiable utilisé pour obtenir les informations nécessaires au plan d'ess
rer du caractere exhaustif de la liste des essais effectués pour soute

validation de chaque essai, la documentation de validation doit étre préparée
ucteur.

on de
r une
bsai et
B (voir
bssais
essai
ssai a

i doit
nir la

par le

5 Catégories d'essais

5.1

Le pla

Généralités

n d'essai doit présenter les essais a effectuer dans les catégories ci-apres:

a) les essais de mise au point préliminaires (voir 5.2);

b) les essais de réception, qui comprennent:

les essais de type, voir 5.3.1;
les essais de série, voir 5.3.2;

les essais exigés par l'autorité d'homologation, voir 5.3.3;
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c) les essais d'investigation (voir 5.4).
Les essais peuvent étre simplifiés ou omis par accord entre I'acheteur et le constructeur:

1) s'il est démontré que les véhicules concernés sont identiques aux véhicules construits
précédemment et déja utilisés ou si les véhicules sont équipés de moteurs ou autres
composants importants spécifiés par I'acheteur;

2) s'il peut étre démontré par une preuve documentaire que des essais équivalents ont été
réalisés dans des conditions représentatives;

3) par accord avec les autorités d'homologation compétentes, si spécifié dans le contrat. Les
informations exigées peuvent étre fournies par référence a d'autres normes.

5.2 |[Essais de mise au point préliminaires

Avant| de soumettre le véhicule aux essais de réception, le constructeur peut lexiger
d'effegtuer des essais de mise au point préliminaires qui ne peuvent pas étre ‘réaliség dans
les atg¢liers du constructeur et qui peuvent impliquer de procéder a des essais sur les|[lignes
ferroviaires de l'exploitant avec ou sans application de charge. Dansyce cas, le npmbre
d'essgis minimal exigé pour une marche en toute sécurité (voir 6.2)ydoit étre au [moins
effectyié a la satisfaction de I'exploitant et du gestionnaire d'infrastructure.

Il conyient de fixer au contrat la distance totale maximale de |a’série d'essais pour obtepir les
réglages nécessaires, qui doit tenir compte du type de véhicule, plus particulierement|de sa
vitess¢ maximale et des nouveaux dispositifs intégrés. En l'absence de valeur spécifiég dans
le cortrat, il convient d'adopter une marche maximalede 5 000 km pour les véhiculgs qui
doivent étre soumis aux essais de type.

5.3 |Essais de réception
5.3.1 Essais de type

Ces epsais doivent étre effectués dans-une durée convenue pour montrer que la conception
du véhicule satisfait aux exigences. de performance spécifiées dans le contrat. ll$ sont
enumeérés dans les Tableaux A.1 et"A72 de I'Annexe A et décrits aux Articles 8 et 9.

Les egsais doivent étre effeCtués sur les premiers véhicules construits selon la conception
défini¢ sauf accord contraire au moment de I'établissement du contrat et disp¢sition
corregpondante incluse-dans le plan d'essai.

Si leq essais de ‘type sont effectués sur un prototype ou un véhicule de préséfie, le
constructeur dgify conclure un accord avec I'acheteur pour spécifier les pssais
complEmentaifes® a réaliser sur le premier véhicule de la série, lesdits essais devant étre
inclus|dansie“plan d'essai.

Les essals daoivent étre réalisés dans les canditions d'essaj nppmpriépQ, telles nln'm(lnl citées

a I'Article 6.
Les essais de type volontaire ne peuvent étre exigés que si le plan d'essai en fait mention.

5.3.2 Essais de série

Ces essais doivent étre exécutés sur chaque véhicule fourni. lls sont énumérés dans les
Tableaux A.1 et A.2 de I'Annexe A et décrits aux Articles 8 et 9.

Il convient de sélectionner parmi les paramétres spécifiques utilisés pour I'essai de type ceux
qui seront utilisés comme critéres d'essai permettant de vérifier la conformité de chaque
véhicule. Les essais de série doivent comporter des mesurages et des contrbles suffisants
permettant de confirmer la conformité aux critéres d'essai sélectionnés.
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Les essais doivent étre réalisés dans les conditions d'essai appropriées, telles qu'explicitées
a I'Article 6.

Les résultats obtenus avec les essais de série doivent étre, compte tenu des tolérances
acceptables, tout aussi satisfaisants que ceux obtenus pour les essais de type.

Si les observations effectuées au cours des essais de type correspondants ne nécessitent
pas de répéter tout I'essai de série, une plage ou un échantillon limité(e) d'essais de série,
une forme simplifiée des essais énoncés dans les tableaux récapitulatifs ou des déclarations
de conformité peuvent étre acceptés par accord stipulé dans le contrat.

Les eEsals de série complémentaires nécessaires doivent faire T'objet d'un accord $tipulé

dans |

5.3.3 Essais exigés par l'autorité d’homologation

contrat et étre inclus dans le plan d'essai.

Les epsais exigés par les autorités d'homologation et les essais de demonstration|de la
sécurité (voir 4.3) doivent étre identifiés de maniére claire dans le plan-d'essai. Les pssais
consiqgéerés comme relevant de cette catégorie sont indiqués dans les' Tableaux A.1 et A.2 de

I'Annexe A.

54

Essais d'investigation

Les gssais d'investigation sont des essais spéciaux{a caractére facultatif effectugs de
maniéfe a obtenir des informations complémentaires) Ces essais doivent étre rdalisés

uniqugément si le contrat le spécifie.

Ces epsais peuvent étre convenus par accordentre exploitant et constructeur. Dans chaque
cas particulier, I'acheteur et le constructeur doivent convenir de la méthode et du progfamme

de rédlisation de ces essais.

Les rg¢sultats des essais d'investigation ne doivent pas étre utilisés comme motif d¢ non-

récepfion du véhicule.

6

6.1

Cpnditions d'essai

Généralités

Sauf gpécificationteontraire, les essais doivent étre effectués dans les conditions ambjiantes

habituelles.

Le plin d'essai doit prendre en compte la nature et le site de chaque essai et il convieTt qu'il
couvre:

a)

b)
c)
d)

e)

f)

les programmes d'essai de type et de série, notamment dans les cas ou la présente
norme laisse un libre choix aux parties;

les essais statiques (voir 6.2);
les essais dynamiques (voir 6.3);

les méthodes d'essai des conditions d'environnement (par exemple: neige, pluie,
poussiere, température, etc.) lorsque ces conditions sont saisonnieres;

les essais en usine effectués sur les composants qui, en raison du nombre insuffisant de
laboratoires d'essai appropriés dans les ateliers du fournisseur, doivent étre réalisés sur
le véhicule achevé (essais statiques ou dynamiques);

les exigences d'essai pour un équipement fourni par I'exploitant ou I'acheteur et installé
dans le véhicule; ces exigences font I'objet d'un accord préalable entre les parties
concernées, y compris le constructeur de I'équipement concerné.
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6.2 Essais statiques

Il convient normalement d'effectuer ces essais, décrits a I'Article 8, dans les ateliers du
constructeur.

Ces essais doivent également vérifier que le véhicule est suffisamment sir pour pouvoir
entreprendre les essais dynamiques.

Les laboratoires d'essai doivent étre appropriés et suffisants pour s'assurer que les essais
sont effectués de maniére cohérente; a défaut, le constructeur doit informer I'acheteur de
toute limitation des laboratoires d'essai qu'il propose eu égard a ces essais.

Lorsq:l:e des essais qui nécessitent le transport du véhicule depuis ou vers un laboratoine sont
effectyiés dans le laboratoire d'essai d'un tiers (voir 4.2), les essais nécesSaireqy pour
s'assyrer que le transport peut étre effectué en toute sécurité doivent étre realisés [par le
constnucteur.

6.3 |Essais dynamiques

Les egsais dynamiques sont décrits a I'Article 9.

Les epsais peuvent étre effectués sur les lignes sur lesquelles I'utilisation du véhicdle est
prévu¢ ou, si celles-ci ne sont pas disponibles, sur~des lignes de caractéristiques
équivalentes ou dans des laboratoires d'essai dédiés spécialisés. Les arrangements |et les
emplacements d'essai doivent étre spécifiés dans le contrat.

Il conyient que les arrangements pour l'accés aux-.lignes et la disposition du personnel roulant
le cas|échéant soient inclus dans les conditions>spécifiées dans le contrat.

Il conyient que I'exigence d'exécution d'uniessai ne I'emporte pas sur les réglementations des
gestionnaires d'infrastructure ou du gestionnaire de laboratoire d'essai concernés.

Il conjient que la disposition del.toutes les installations nécessaires par I'acheteur|ou le
fournigsseur du laboratoire d'essai pour toute préparation d'essais dynamiques (y compris
I'exécution de I'essai préliminaire) soit incluse dans les conditions spécifiées dans le contrat.

Lorsqlie les essais dynamiques doivent étre effectués sur la voie d'un autre gestiopnaire
d'infralstructure, l'itinéraire retenu, ses caractéristiques et les conditions de circulation doivent
faire lobjet d'un accord au moment de I'élaboration du contrat.

L'atteption est-attirée sur la nécessité de s'assurer que les responsabilités de toutes les
partie$ concernées par la réalisation des essais dynamiques sont clairement définies.

L'attention est egalement atliree sur la necessite dachever touies les actions preliminaires
exigées, par exemple l'application des parties des dossiers fiabilité, disponibilité et
maintenabilité et des dossiers sécurité, avant d'entreprendre les essais dynamiques.

7 Documentation de validation

La documentation de validation doit contenir suffisamment d'informations pour identifier le
véhicule et tous ses principaux composants et doit permettre de les retrouver dans les
enregistrements d'essai. Cette documentation doit fournir au minimum:

a) le nom et I'adresse de I'entreprise établissant la documentation;

b) le nom et I'adresse du constructeur;
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I'identification du véhicule et de ses principaux composants par leur nom, type, numéro de
modéle et toute information complémentaire pertinente, par exemple le numéro de contrat,
de lot ou de série et le niveau de modification;

les normes ou documents normatifs référencés au contrat ou dans le plan d'essai d'une
maniére claire et concise;

toute information complémentaire, par exemple la matiére ou la classe des composants du
véhicule;

la date d'établissement de la documentation;

la signature et le titre ou identifiant équivalent du signataire autorisé.

Programme des essais statiques

Généralités

Le conmstructeur doit élaborer le programme des essais statiques, comme deéfini dans Ie plan
d'essgi. Le Tableau A.1 donne une liste indicative d'essais statiques qui, pe€uvent étrelinclus
dans fe programme. Cette liste, qui ne doit pas étre considérée comme exhaustive], peut

servir|de directives dans le processus d'élaboration du plan d'essai par te constructeur.

En I'absence d'exigence spécifique dans le contrat, les essaisc/ci~aprés doivent faire paftie du

plan dfessai en fonction du type de véhicule objet du contrat:

Sauf gtipulation contraire dans I'en-téte de paragraphe;-es exigences suivantes concerhent a
la foig les essais de type et les essais de série. Lorsque des exigences différente$ sont
spéciflées pour ces essais, elles sont détaillées:dans des paragraphes séparés pour les

essaig de type et pour les essais de série.

8.2

8.2.

Essais de vérifications dimensionnelles

1| Objectif

Vérifigr que les dimensions extérieures du véhicule, les distances d'isolement dans l'air| et les
conneiions flexibles complétement assemblées et en ordre de marche sont conformgs aux

limited fixées au contrat.

8.2,
8.2,

2 Essais de type

2. Dimensions extérieures (essai relatif a la sécurité)

Pour chaque (type de véhicule, les dimensions extérieures du véhicule (y comprig, par
exemple, lachalUteur de voiture, la hauteur de coupleur, la hauteur de bogie) doivent étre
mesunées( et comparées aux limites fixées dans le contrat, ce qui peut comprendfe les

conditjonSssuivantes:

a)

b)
c)
d)

e)

la plage de réglage de tous les composants appropriés (par exemple, suspension
pneumatique);

la plage de tolérances d'usure et de dégradation (par exemple, usure des roues);
la plage des conditions de charge (voir 8.5.2);

la plage de déplacement en cas de défaut ou de dommage (par exemple, aux composants
de la suspension);

les combinaisons les plus défavorables des cas a) a d) ci-dessus.

Les distances d'isolement dans l'air d'organes qui peuvent dépasser les dimensions limites,
par exemple les portes s'ouvrant vers l'extérieur, doivent étre prises en compte et vérifiées
dans les conditions de service si cela est exigé au contrat.
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Lorsque les dimensions sont déterminées par calcul, les dimensions appropriées doivent étre
identifiées afin de les vérifier et de les intégrer au plan d'essai.

NOTE Les exigences européennes de mesure des wagons de marchandises sont données a I'Annexe B.

Lorsque le contrat ne définit pas de gabarit de charge statique pour le véhicule, le
constructeur doit déclarer une enveloppe cinématique ou une saillie conformément aux régles
convenues dans ce méme contrat. Les essais exigés pour justifier I'enveloppe cinématique ou
la saillie doivent étre inclus dans le plan d'essai. La détermination de I'enveloppe ou de la
saillie doit tenir compte des conditions a) a e) ci-dessus, ainsi que de l'intégration d'éléments
aux dimensions limites (voir 8.3).

8.2.2.2 Essai de vérification des distances d'isolement dans l'air (essais relatifd a la
sécurité)

Des gssais doivent étre effectués pour vérifier que les distances d'isoleméent danfs I'air
spécif|ées sont respectées lors des mouvements relatifs pour les conditions“de charg¢ et la
géometrie de la voie spécifiées dans le contrat de la maniére suivante, enire:

a) leg caisses des véhicules et leurs bogies;

b) leg véhicules adjacents accouplés.

Voir Ig note aprés 8.2.2.3 ci-dessous.

8.2.2.3 Essais de longueur des tuyaux et cables

Des epsais doivent étre effectués pour déterminersla‘longueur appropriée pour les tuypux et
cableg de bogies et entre les voitures résultant dés mouvements relatifs spécifiés en §.2.2.2
pour I¢s conditions de charge et la géométrie de |a voie spécifiées dans le contrat.

NOTE |Les distances d'isolement dans l'air et les_longueurs déterminées au moyen des essais 8.2.2.2 e/8.2.2.3
peuven} étre calculées et vérifiées également pat/un essai qui peut étre exécuté de fagon statique, a l'aide d'un
plateau|tournant de bogie et d'un cable porteur<transversal ou lors des essais dynamiques.

8.2.2.4 Essais statiques aveciorgane de captage du courant (essais relatifs a la
sécurité)

Il doit|étre déterminé, au moyen d'un essai statique, que les organes de captage du cpurant
fonctignnent de maniéressatisfaisante dans les limites de mouvement et de force de contact
statiquie spécifiées dans.le contrat.

Les egsais doivent étre réalisés sur les pantographes, y compris les dimensions limijes de
déplagement latéral, spécifiées dans I'lEC 60494-1 ou I'l[EC 60494-2.

NOTE |LeS, exigences relatives au gabarit sont mentionnées dans la Fiche UIC 505-1. Les exigences eurogéennes
sont dopnees a I'Annexe B.

8.2.3 Essais de série

Les essais de vérification des dimensions extérieures (8.2.2.1) et les essais de vérification
des distances d'isolement dans l'air (8.2.2.2) doivent étre effectués dans une seule condition
de charge (voir 8.5.2) et limités aux dimensions principales déterminées a partir de I'essai de
type.

Les piéces comportant un appareil de réglage selon l'usure des roues (telles que les
calandres, les sécurités, les chasse-neige, les conduites de sablage et les antennes) doivent
étre contrdlées afin de vérifier qu'elles sont correctement réglées.
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Essai de gabarit

Objectif

S'assurer que I'enveloppe du véhicule est conforme a la conception.

8.3.2

Généralités (essai de type et relatif a la sécurité)

Le contrat peut préciser la dimension du véhicule de différentes maniéres, exigeant différents
essais de vérification, par exemple:

Gabarit_de construction — si les dimensions du véhicule sont spécifiées

dimen

Envel
dimen
ainsi

valide

Saillig
inféri

d'infra
reprég
souplg

NOTE

8.3.3

Cet €
ciném

que l'essai de coefficient de souplesse (essai de débattement latéral) (8.3.3) 4
r les calculs utilisés dans l'analyse.

ures aux distances d'isolement dans l'air normales spécifiées par le gestio
tructure, une saillie, prenant en considération les sections de centre et d'ext
entées sur des courbes, peut étre exigée, de méme“que l'essai de coefficie
sse (essai de débattement latéral) (8.3.3) afin de valider les calculs de la saillie.

Les exigences européennes sont données a I'Annexe B.

Essai de vérification du coefficient de<souplesse (essai de type et relatif a
sécurité, volontaire ou obligatoire)

htigue ou d'une saillie; dans ce gas, il doit s'agir d'un essai de type obligatoir

chaque type de véhicule concerné,“lorsque le type concerné a des caractéri

reprég

NOTE
I'Annex

entatives d'un certain nombretde types de véhicules.

La Fiche UIC 505-5 définit le™ coefficient de souplesse. Les exigences européennes sont don
b B.

ssai est volontaire, a moins d'étre\s exigé pour vérifier le calcul d'une envEIoppe

les contrbles

sionnels décrits en 8.2 constituent une vérification suffisante.
pppe cinématique — si une enveloppe cinématique est spécifiée, [es contréles
sionnels en 8.2 et une analyse des mouvements dynamiques du véhiclle'sont gxigés,

fin de

— si le véhicule circule sur une ligne ou les distances dliselement dans I'aif sont
hnaire
Fémité

nt de

a

pour

tiques

nées a

Le co:l;structeur doit foarnir les valeurs calculées du coefficient de souplesse du véhicule aux

états

Le co

e charge minimale et exceptionnelle (voir 8.5.2).

pfficient .de souplesse doit étre déterminé par une mesure directe statique (es

débatiementateral), sauf si la méthode de détermination de I'enveloppe du véhicule g

un ess

ai roulant dynamique.

8.3.4

ESsai de serie ou equwalent (essal relatif a Ia SGCUI’IEE)

sai de

ermet

La géométrie de chaque véhicule doit étre vérifiée par des moyens appropriés, par exemple
un essai de série, avec un modeéle ou un processus de production contrélé.

8.4
8.4.1

Essai de vérification d'aptitude au levage (essai de type et relatif a la sécurité)

Objectif

Vérifier I'aptitude au levage du véhicule dans les conditions spécifiées au contrat.

8.4.2

Essai de type

L'essai consiste a lever le véhicule par les points de levage définis a I'aide de ponts-grues ou
de vérins. Il doit étre vérifié que les interfaces, fixations, déformations, etc. mécaniques du
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veéhicule restent dans les tolérances contractuelles. Les essais doivent au minimum
démontrer que le véhicule peut étre levé sans que cela occasionne de déformation
permanente.

NOTE Les exigences européennes relatives aux essais de levage pour le réenraillement et le rétablissement sont
données a I'Annexe B.

8.5 Essais de pesage
8.5.1 Objectif

S'assurer que la masse du véhicule et sa répartition sont conformes aux limites
contraetaettes-

Cela ¢gomprend généralement, pour chaque type de véhicule, des essais sur les_parameétres
suivants:

a) lajmasse du véhicule;
b) lalcharge a I'essieu mesurée;
c) lalcharge a la roue mesurée.

8.5.2 Conditions de charge

Les cpnditions de charge doivent étre spécifiées au contrat. Les conditions de ¢harge
recommandées sont données au Tableau 1.

Tableau 1 — Conditions de charge recommandées

Charge Charge normale Charge
minimale exceptionnelle
Charges voyageurs/commerciales 0 Voir le texte suivant
Outilldge Intégral
Persopnel 0 Supplément complet
Niveay de sable 0 2/3 Intégral
E4qu pour chauffage, toilettes, restauration, etc. 0 2/3 Intégral
Combustible 0 2/3 Intégral
Liguides de refroidissemeént et lubrifiants de Normal Normal Normal
mpteur thermique
Autres liquides etMubrifiants Normal Normal Normal

En I'gbsence d'autre information fournie par l'acheteur, les charges pour les vélicules
S

destinbs:atransporter des—vovageurs—ou-des—marchandises—doivent 8tre déterminées—comme
18S 1S 8—G6S F—OoU—G68S &1S685—G0o —-8H-68—-G8+t

a-transpot esvoyageu marchan ven rminees
suit:

— Charge minimale: état de charge du véhicule spécifié dans le contrat et dans lequel le
véhicule est achevé, qui permettra le déplacement ou le remorquage de ce dernier.

— Charge normale: charge spécifiée dans le contrat pour les essais de performances, par
exemple traction ou freinage.

— Charge exceptionnelle: charge maximale qui peut étre utilisée en toute sécurité dans les
conditions spécifiées dans le contrat et utilisée pour des essais de performances
spécifiques, par exemple, freinage d'urgence.

Pour les véhicules qui ne sont pas destinés a transporter des voyageurs ou des
marchandises, par exemple les locomotives, la charge voyageurs/commerciale normale et
exceptionnelle est supposée nulle, c'est-a-dire la méme qu'en situation de charge minimale.
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Afin de réduire au minimum les manutentions de charges additionnelles, les essais de
vérifications dimensionnelles et les opérations de pesage peuvent étre:

— effectués dans le méme état de charge;

— exécutés dans des états de charge autres que ceux spécifiés contractuellement, sous
réserve d'apporter des corrections appropriées aux valeurs relevées.

NOTE Les exigences européennes des conditions de charge sont données a I'Annexe B.
8.5.3 Essais de type (essais relatifs a la sécurité)

La masse du véhicule et la charge verticale que chaque roue transmet a la voie doivent étre

mesurwmmmmmﬁ' n de
I'instrdment de mesure. Les essais de pesage sont normalement effectués dans les-ateliers

du cqgnstructeur, mais peuvent étre effectués, aprés accord, dans les labgratoires de
I'achefeur ou de I'exploitant. Sil'instrument de mesure est utilisé en extérieur (horg d'un
batiment), les effets des conditions d'environnement dominantes (par exemple; vent et|pluie)
doivent étre consignés et pris en compte.

Sauf gpécification contraire dans le contrat, I'état de charge du véhicule lors des opérations
de pesage doit correspondre a la charge minimale et a la charge @xceptionnelle. Les pssais
réalis¢s avec une charge normale peuvent étre des essais d'investigation ou volontaires].

Les egsais de pesage peuvent étre précédés d'un réglage-de la suspension, effectug avec
des moyens qui n'exigent pas en principe la mesure{des charges, mais uniquemenft des
vérifications de caractére dimensionnel.

Les systémes de suspensions primaire et secondaire doivent étre actionnés immédiatement
avant [I'essai (par exemple, en faisant circuler de véhicule sur un troncon de voie de njveaux
différgnts) afin de réduire la possibilité de forCes de verrouillage excessives et d'excentrement
du véhicule.

Le véhicule doit étre acheminé, qa vitesse réduite, avec les amortisseurs a friction
déconphectés et les attelages entrg bogies desserrés (lorsqu'ils sont installés) a I'emplacement
de pepage. Aprés activation du_systéme de suspension, ainsi que pendant le pesage, le
véhicyle ne doit subir aucuné gpération de modification ou de réglage. L'état de la caisse et
de la suspension déclenché par l'activation préalable du systéme de suspension et proyenant
du frottement entre les\'divers organes de la suspension ne doit pas étre nodifié
artificiellement au moyen' de coups, secousses ou autres.

hicule
ple les

aleurs

relevées au cours des opérations de pesage.

Des méthodes de pesage alternatives peuvent étre appliquées, le cas échéant, au systéme
de suspension du véhicule (par exemple, suspension a ressorts ou suspension pneumatique)
ou a l'équipement de pesage disponible (par exemple, acheminement du véhicule jusqu'a
I'emplacement de pesage, puis abaissement vertical de ce dernier sur la balance de pesage).
Dans ce cas, les conditions et le nombre d'opérations de pesage doivent étre définis dans le
contrat.

La masse du véhicule et la charge sur les essieux individuels et les roues doivent satisfaire
aux exigences spécifiées dans le contrat, en fonction des points suivants:

— la masse maximale et minimale, ainsi que la tolérance admissible sur la masse totale du
véhicule;
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la charge maximale et la tolérance admissible sur la charge de chaque essieu du véhicule;
la différence de charge d'un c6té du véhicule par rapport a I'autre.

Les mesures ci-aprés doivent étre soumises a l'essai si cela est prévu au contrat:

le surplus de masse du véhicule en ordre de marche par rapport a celle spécifiée au
contrat;

pour les engins moteurs, la charge adhérente statique;

pour les engins moteurs, la charge a I'essieu moteur comparée a la valeur moyenne des
charges aux essieux moteurs destinés a exercer le méme effort de traction;

|a haraa A 'accial camnarda A 1o valanr admica ocnre Iac It
Hoarge—aTeoSTe U comparce— v are ot e—Sur—Teo

dojt circuler; cette valeur doit étre indiquée au contrat;

anac-—cour lacavallac 1o \u‘hicule
ges—Sur—Testutes—Te—vg

la charge a la file de roues comparée a la moyenne des charges aux deux files-de|roues
et,| pour un essieu donné, la charge a la roue comparée a la charge moyennegya la rque de
cel essieu.

NOTE |Les exigences européennes relatives aux tolérances de charge a I'essieu sontymentionnées dpns les

spécifidations techniques d'interopérabilité identifiées a I'Annexe B.

8.5

4 Essais de série (essais relatifs a la sécurité)

Les egsais de pesage définis en 8.5.3 doivent étre effectués avee les restrictions ci-aprés.

L'état [de charge du véhicule doit étre la charge minimalel

Deux ppérations successives de pesage doivent étre effectuées.

Pour Ies wagons et les voitures non motorisées;’une déclaration de conformité est acceptable

si celd est convenu dans le contrat.

8.6
8.6

A Objectif

Essais d'étanchéité

Vérifigr que I'étanchéité (parlexemple la classe IP conformément a I'lEC 60529) du védhicule
et deg filtres, séparateurs_ou dispositifs similaires satisfait aux performances spécifides au

contrat.

8.6

.2 Essais de\type

Le plan d'essai'doit comprendre des essais effectués sur la caisse du véhicule, les coffres et
armoifes d'appareillages pour vérifier que les exigences spécifiées dans le contrat sont
satisfgitest.le véhicule doit étre pourvu de tous ses aménagements intérieurs, équipemegnts et
trappgs . lkes essais doivent tenir compte des facteurs définis dans les paragraphes suijvants,
le cas échéant:

a)

b)

Lorsque le contrat inclut des équipements de conditionnement d'air ou de pressurisation,
les parties des véhicules ou des matériels munies de ces équipements doivent étre
soumises a l'essai conformément a 8.15.5.

L'étanchéité a l'eau de la caisse et des coffrets de matériels électriques montés a
I'extérieur de la caisse, y compris I'ensemble des ouvertures, portes, trappes, couvre-
joints ou interstices qui pourraient laisser pénétrer I'eau ou la neige, doit étre soumise a
I'essai.

L'essai de validation de I'étanchéité a l'eau doit étre réalisé dans des conditions
représentatives de Il'environnement dans lequel les véhicules doivent fonctionner. Le
régime des essais représentatifs doit étre convenu dans le contrat et inclus dans le plan
d'essai.
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L'étanchéité des ouvertures (entrées d'air, etc.), qui dépend essentiellement de la
conception et I'étanchéité des trappes (portes, fenétres, capots, etc.), qui dépend surtout
du montage et de la tenue des joints, doivent faire I'objet d'une distinction.

L'étanchéité des ouvertures et des trappes, ainsi que l'efficacité des arrangements prévus
pour évacuer l'eau de certains compartiments, doivent étre suffisantes pour que les
pénétrations d'eau constatées ne soient pas de nature a compromettre la tenue du
cablage et le fonctionnement des matériels électriques ou de tout autre appareil
nécessaire a la bonne marche du véhicule.

c) L'efficacité des persiennes, auvents, filtres, séparateurs de poussiéres et en général de
tous les dispositifs prévus pour le nettoyage de I'air soufflé dans les coffrets de matériels
doit étre vérifiée pour s'assurer de la sécurité du cablage, des appareillages de connexion
ou de tout aufre appareil nécessaire au bon fonctionnement du vehicule.

d) Le bon montage des persiennes, filtres, séparateurs de poussiére, etc., doit étre\vér|fié.

e) Les dispositions destinées a prévenir I'entrée d'autres contaminants, par exémple la| neige
oul le sable, doivent étre soumises a l'essai pour s'assurer du fonctionnement correlct des

équipements, le cas échéant.

Des llgnes directrices supplémentaires sur les essais d'étanchéité, des enveloppes sont
fourni¢s dans I'lEC 60529.

8.6.3 Essais de série (essais volontaires)

Un eslsai simplifié d'étanchéité a l'eau et d'autres essajs ‘spécifiques doivent étre effectués
comme prévu au plan d'essai.

8.7 |Essais d'isolement électrique (essais de serie)
8.7.1 Généralités

Objeciif: Soumettre a I'essai le bon état d'isolement des circuits électriques du véhicule.

Ces epsais sont des essais de série qui peuvent étre effectués sur le véhicule achev¢. Ces
essai§ peuvent également étre <efféectués sur le véhicule partiellement terminé, daps les
ateliefls du constructeur dés [I‘achévement du cablage, aprés le montage, mais avint le
racconldement des matériels\ électriques déja soumis a l'essai individuellement en figidité
diélecfrique. Dans ce dernier cas, une vérification de l'impédance d'isolement des diffgrents

circuitp doit étre réalisée,sune fois le véhicule terminé.

Les équipements, par exemple les machines tournantes, qui ont subi au préalable des gssais
d'isolgment suivant une norme agréée (IEC), peuvent également étre débranchés|avant
I'essal d'isolement du véhicule.

Si le gontrat exige une double isolation des matériels électriques par rapport a la caisge, par

exem latnour les trollovbus il doit Atra vArifid ana catta danihla icalatinn act affoctiva t que
ple“pourtes—troleybus—H-doit-dtre—vérifie-que—cetie-double-isolation-est-effestive—bt q

chaque partie du systeme d'isolation peut répondre aux exigences des essais d'isolement
décrits dans le présent paragraphe.

NOTE D'autres exigences européennes pour les essais d'isolement sont données a I'Annexe B.
8.7.2 Essai de tenue en tension

En général, l'équipement est composé de plusieurs circuits présentant des niveaux
d'isolement différents; chacun de ces circuits doit étre soumis a l'essai séparément par
rapport a la masse, tous les autres circuits étant en principe mis a la masse.

Lorsque nécessaire, il convient que les contacteurs et appareillages de commutation soient
fermés ou court-circuités pour assurer la connexion de toutes les parties du circuit. Toutes les
précautions doivent étre prises pour éviter I'apparition éventuelle de tensions anormales dues
a des effets capacitifs ou inductifs.
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Les équipements susceptibles de subir des dégéats durant ces essais, par exemple les
composants électroniques, doivent étre débranchés ou court-circuités. Ces équipements
doivent avoir subi au préalable un essai d'isolement suivant une norme agréée.

La tension d'essai de tenue en tension doit étre appliquée durant 1 min entre chacun des
différents circuits de cébles et la masse. Sa valeur doit étre égale a 85 % de la tension
d'essai des appareils individuels définie par les normes IEC en vigueur (par exemple,
IEC 60077 (toutes les parties), IEC 60310, IEC 60322, IEC 60349 (toutes les parties),
IEC 61287 (toutes les parties)), pour le composant du circuit ayant la plus faible tension
d'essai.

8.7.3 —Essaidtimpédancediisotement

En I'absence de valeur spécifiée au contrat, la tension d'essai doit étre au moins,de, 500 V et
les valeurs minimales d'impédance d'isolement mesurées ne doivent pas étre-inférielires a
celles|données ci-dessous:

— 5 MQ dans le cas de circuits de tension assignée supérieure ou égale-a*300 V en cpurant
coptinu ou a 100 V en courant alternatif;

— 1 MQ dans le cas de circuits de tension assignée inférieure a 300 V en courant continu ou
a 100 V en courant alternatif.

Une valeur inférieure a 1 MQ peut faire I'objet d'un accord dans le contrat afin de tenir compte
de conditions reconnues, par exemple une forte humidité, I'ufilisation de cables blindés, |etc.

Alternptivement, le constructeur doit proposer les valeurs d'impédance d'isolement a utiliser,
pour gpprobation par I'acheteur.

Ces cpnditions et les conditions ambiantes:{(température et humidité relative) doivent étre
consignées.

Si un fessai d'impédance d'isolement-est effectué avant et aprés I'essai de tenue en tension,
les conditions d'essai doivent étre les mémes pour ces deux essais et I'impédance m¢gsurée
lors d¢ 'essai effectué aprés I'essai de tenue en tension ne doit pas étre inférieure de pllus de
10 % & celle mesurée dans I'essai initial.

8.8 |Essais des liaisons de protection et des circuits de retour (essais de série ef
essais relatifs-a-la sécurité)

Objeciif: Vérifier-que les liaisons de protection et les circuits de retour du véhicule satigfont a
I'exiggnce du eontrat.

Des cpnnexions électriques sont exigées sur le véhicule:

a) afin de determiner e potentiel elecirique de diiferents circuits et des pieces mecaniques
du véhicule, afin d'assurer une protection contre le risque de chocs électriques;

b) afin de protéger les roulements contre tout dommage dia aux effets des courants
vagabonds;

c) afin d'assurer un trajet de retour a certains circuits (par exemple, retour du courant de
traction, retour auxiliaire (dont circuit de chauffage du train)).

Des essais doivent étre effectués pour s'assurer que les liaisons de protection et les circuits
de retour satisfont aux exigences de la norme IEC 61991.

Il doit étre vérifié que les connexions flexibles sont d'une longueur suffisante pour s'adapter
aux mouvements relatifs maximaux des points connectés.
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Il doit étre également vérifié que les bornes de masse et de retour sont aisément accessibles
et visibles pour une inspection visuelle.

8.9 Essais du systéme pneumatique
8.9.1 Généralités

Objectif: Vérifier que tous les composants pneumatiques fonctionnent conformément au
contrat lorsqu'ils sont intégrés au véhicule et connectés au systéme pneumatique et que
I'étanchéité des équipements pneumatiques est conforme aux limites établies dans le contrat.

Si le
paragraphe doivent alors s'appliquer selon le cas. Toute modification des critéres d'ess
étre cpnvenue dans le contrat et incluse dans le plan d'essai.

8.9.2 Etanchéité des réservoirs principaux et autres équipements pneumatiques
(essai de série et relatif a la sécurité)

8.9.2. Généralités

Le véhicule circulant dans les conditions normales de fonctiohnement, les réservoirs
principaux d'air comprimé doivent étre chargés a la pression maximale de service, puis|isolés
des cqmpresseurs.

8.9.2.2 Réservoirs principaux et dispositifs associés

Les d|fférents équipements pneumatiques (circuitssde frein, portes, suspensions, disgositifs
électropneumatiques, etc.) étant isolés et hors pression, il doit étre vérifié que la baigse de
pressipn dans les réservoirs principaux au terme de la période spécifiée contractuellement
n'est pas supérieure a la valeur spécifiée dans e contrat.

En I'absence de valeur spécifiée dans J€-contrat, la pression ne doit pas baisser de pjus de
20 kPa (0,2 bar) aprés une période~de 5 min par rapport a une pression initiale cofprise
entre |es pressions de réglage maximales et minimales auxquelles est réglée la pressign des
réservoirs principaux.

8.9.2.3 Réservoirs principaux et dispositifs associés combinés aux autres
équipements'pneumatiques

Les différents équipements pneumatiques sont sous pression (a I'exclusion de ceux qui sont
prévus a la congeption avec certaines fuites systématiques), mais ne fonctionnent pas;|il doit
étre verifié que~pendant une période spécifiée dans le contrat la pression dans les résgrvoirs
principaux n‘aspas baissé d'une valeur également spécifiée au contrat.

En I'apserice de valeur spécifiée, la pression ne doit pas baisser, au cours d'une périgde de
20 min, a une valeur inférieure a la valeur minimale compatible avec le bon fonctionnement
de tous les équipements, par rapport a une pression initiale comprise entre les pressions de
réglage maximales et minimales auxquelles est réglée la pression des réservoirs principaux.

S'il s'agit d'une automotrice ou d'une locomotive destinée a étre accouplée avec des
remorques pilotes dépourvues de réservoirs principaux et qui font partie intégrante de la
méme rame constituée ou de la méme unité multiple, les essais décrits en 8.9.2.2 et
en 8.9.2.3 doivent étre répétés sur la rame constituée achevée. Les limites de temps et les
fuites admissibles dans ce cas précis doivent étre convenues dans le contrat selon la
composition de la rame constituée ou de I'unité multiple.

Selon le type de freins utilisé, le mode opératoire d'essai d'étanchéité a I'air des conduites
principales de frein doit étre convenu dans le contrat et inclus dans le plan d'essai.
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8.9.3 Etanchéité a I'air des cylindres de freins et des réservoirs auxiliaires (essai de
série et relatif a la sécurité)

En agissant sur l'organe de commande de frein ou par un autre moyen, une pression
maximale de service doit étre appliquée aux cylindres de frein et aux réservoirs auxiliaires
associés. Les conduits d'alimentation en air doivent ensuite étre isolés.

En l'absence de valeur spécifiée dans le contrat, la pression dans les cylindres de frein ne
doit pas baisser de plus de 10 kPa (0,1 bar) aprés 3 min.

8.94 Vérification du fonctionnement des équipements d'air comprimé (essai de type

relatit-ala s6ourits iy a tiew)

Le fopctionnement correct de tous les équipements d'air comprimé doit étre ~€rifig, par
exemple:

— di
- d
- roIinets d'isolement (soupapes d'arrét);

gpositifs de sécurité et de protection;

gpositif de régulation de pression;

— robinets de purge;
— capteurs de pression et manostats;

— régime du compresseur, si soumis a une vérification par simulation statiqug (voir
égplement 9.18);

— avprtisseurs sonores;
— ségheurs d'air.

Lorsquie le contrat couvre une rame constituée“ou une unité multiple, le fonctionnemept doit
étre verifié sur la rame achevée ou I'unité multiple.

8.10 |Essais du systéme hydraulique:(essais de type, de série et relatifs a la sécufité,
le cas échéant)

Objeciif: Vérifier que I'étanchéité’ a I'huile des équipements hydrauliques est conforme aux
limiteg établies dans le contrat’et que tous les composants hydrauliques fonctionnent gomme
spécif|é au contrat, lorsqutils‘sont intégrés et connectés au systéme hydraulique.

L'essdi de type doit \iérifier le fonctionnement correct de tous les équipements hydrauliques,
par eXemple:

— pompes hydrauliques;

— mqteurs hydrauliques (par exemple, groupe de refroidissement, ventilateur, etc.);
— di

— limiteurs de pression;

dpositifs de sécurité et de protection;

— clapets antiretour;
— robinets d'arrét;
— robinets de purge.

Dans le cas de I'essai de série, le véhicule est en ordre de marche et le systéme hydraulique
doit étre rempli a la pression maximale de service puis isolé de la pompe. Il doit étre vérifié
que la baisse de pression dans le systéme hydraulique au terme de la période spécifiée dans
le contrat n'est pas supérieure a la valeur contractuelle et qu'il n'y a aucun signe visible de
fuite d'huile hydraulique.
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Essais des systémes de freins a friction

Généralités

Objectif: Vérifier que le systéme de frein fonctionne conformément a la conception, afin de
s'assurer que les essais dynamiques peuvent étre entrepris et que tous les véhicules sont
fabriqués selon la méme norme.

Les systemes ci-aprés doivent étre vérifiés quant a leur fonctionnement statique:

a) frein d'urgence;

b) freinde service;

c) in

rface entre le frein a friction et le frein électrique, lorsqu'ils sont installés (dans

d'une vérification par simulation en lieu et place d'un essai dynamique, voir 9.4);

d) in

rface avec d'autres systémes comme ['antienrayeur, I'asservissementyallda cha

commande de traction (s'ils existent);

e) je

8.11.2

8.11.2.

Ces e
fonctig

x des timoneries de frein.
Systémes de freinage a action pneumatique
1 Essais de type (essais relatifs a la sécurité)

5sais ont pour but de vérifier, en liaison avec les essais de freinage dynamique,

ou sernelles de frein répondent aux spécifications contfactuelles.

Ces €
spécif]
essaig
vérifie|
systern
des fr
fonctiq

és en 8.9. Il doit étre vérifié que les timaneries de frein sont correctement régléeg

doivent étre effectués dans des conditions statiques pour le frein de service 3
I les caractéristiques spécifiées contractuellement en ce qui concerne l'ensem
he de freinage pneumatique, en:particulier, les temps d'application et de dess
bins et les pressions maximales~aux cylindres de frein dans différentes conditig
nnement.

Les npesures de pression €t,de synchronisation sur les cylindres de frein doiven

répétg
manip

Il con
autres
d'échs
d'échs

es pour le frein d'urgence et un certain nombre de positions intermédiair|
ulateur de frein desservice.

le cas

ge, la

que le

nnement des systémes de freinage et la valeur des forces appliquées aux garnpitures

ssais doivent étre effectués aprés exécution® des essais des systémes pneumatiques

s. Les
fin de
ple du
brrage
ns de

t étre
es du

ient de vérifier,"le cas échéant, le fonctionnement des valves de réduction d'effort ou
dispositifs)antienrayeurs, par exemple le temps mort, le temps d'application et le
ppementy* Il convient également de vérifier le fonctionnement des
ppement en accord avec le signal du systéme antienrayeur.

temps
valves

Lorsq

vénhi

harge,

les pressions aux cylindres de freins doivent étre mesurées, avec le véhicule dans les
conditions de charge minimale, normale et exceptionnelle. Cet essai peut étre effectué avec
des charges simulées, sous réserve que les dispositifs de détection de la charge soient
soumis a l'essai au cours d'autres essais effectués avec chaque état de charge des véhicules.

NOTE Les exigences européennes pour les procédures d'essai statique de freinage sont identifiées a I'Annexe B.

8.11.2

.2 Essais de série (essais relatifs a la sécurité)

Un essai simplifié doit étre effectué pour éviter de charger le véhicule. Cet essai doit
démontrer que tous les systémes de freinage sont du méme niveau de performance que ceux

qui on

t subi les essais de type.
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8.11.3 Autres systémes (essais de type, de série et relatifs a la sécurité, le cas
échéant)

Lorsque les véhicules sont équipés d'autres systémes de freinage destinés a ralentir ou a
arréter le train, comme des freins a ressort ou hydrauliques, a commande électrique ou
mécanique, des freins de voie mécaniques ou magnétiques ou tout autre systéme, des essais
de type et de série doivent étre exécutés pour atteindre le méme objectif que celui défini en
8.11.1, en respectant les mémes principes que ceux définis en 8.11.2.

8.11.4 Systémes de sablage (essais de type, de série et relatifs a la sécurité)

Lorsque le sablage est utilisé pour faciliter le freinage, les essais doivent démontrer que les
exigences du systéme de sablage sont satisfaites sans interférer sur les systémes
d'infralstructure, par exemple les appareils de voie et les systemes de localisation’ jou de
fonctignnement des trains, par exemple le circuit de freinage, le circuit électrique pu les
condujts d'alimentation en air. Les critéeres d'essai doivent étre inclus dans le plan d'esgai. Si
des egsais dynamiques sont exigés par le contrat, ils peuvent étre combin€s aux esspis de
freinage (voir 9.4).

Pour pn essai de type, les vérifications suivantes doivent étre réalisées par rappprt au
contrdat, le cas échéant:

e ['agtivation correcte du sablage en mode freinage (et en mede traction lorsque prévuy);

e le fonctionnement correct de l'interface avec le systéme(de détection antienrayeur;
e leqd moyens d'isolement de la fonction de sablage et les indications associées;
e la rommande manuelle (lorsque prévue);

e l'effet du sablage sur les conduits d'alimentation auxiliaires (y compris électriqlies et
pneumatiques);

e le contrble de la capacité des sabliéresy du débit de sablage et de son utilisation, [le cas
échéant;

e la ppécification du sable;

e la projection du sable.

Pour Uin essai de série, un.essai de fonctionnement simplifié qui permet de vérifier 19 débit
doit étre effectué. Lorsqu'une fonction d'essai manuelle est prévue, elle peut se rgvéler
suffisante pour I'essai de)série.

8.12 |Essais de-type du frein de stationnement (essais relatifs a la sécurité)

Objeciif: Vérifier que le frein de stationnement satisfait aux exigences spécifiees dans le
contrat.

Les critéres d'essai visant a demontrer I'efficacite du frein de stationnement (conditions de
fonctionnement et mesurage des forces appliquées) doivent étre inclus dans le plan d'essai.

Si le maintien a l'arrét du train pendant un temps limité est assuré par un frein de
stationnement sujet a des fuites (frein hydraulique ou pneumatique par exemple), le frein doit
étre appliqué avec l'effort maximal; il doit en outre étre vérifié que pendant une période
spécifiée au contrat, il n'y a pas de perte significative de I'effort d'application.

NOTE La durée de I'essai du frein de stationnement dépend des conditions de fonctionnement.
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8.13 Essais du systéme d'alimentation en énergie auxiliaire
8.13.1 Objectif

Vérifier que les systémes d'alimentation en énergie auxiliaire fonctionnent conformément aux
spécifications contractuelles lorsqu'ils sont intégrés au véhicule et connectés a leurs propres
charges, y compris les chargeurs de batteries.

8.13.2 Essais de type (essais relatifs a la sécurité le cas échéant)

Les essais doivent vérifier les performances du systéme d'alimentation en énergie auxiliaire
relié a ses charges dans la plage de charges définie dans les spécifications.

Il doit|étre vérifié que les puissances absorbées et fournies par les systémes d'alimerlxtation
en énpergie auxiliaires restent dans les limites du régime continu ou d'autres_régimep, ces
régimes étant ceux définis par les normes applicables, comme spécifié au contral.

Si les|composants du systéme d'alimentation en énergie auxiliaire n'ont-pas fait I'objgt d'un
essai | complet dans les ateliers du fournisseur, du fait, par exemple, de I'aljsence
d'instgllations appropriées, des essais complémentaires peuvent alors, étre inclus dans le plan
d'essgi par accord entre le constructeur et I'acheteur.

Le plan d'essai doit inclure les criteres d'essai relatifs aux éléments suivants:

— la mise sous tension;

— le pouplage des charges, y compris le séquencement si nécessaire;
— la pharge des batteries;

— legq arrangements de refroidissement;

— délestage;

— leq alimentations croisées (quand umou plusieurs véhicules sont alimentés par une source
d'glimentation alternative d'un_autre véhicule), y compris les commutations lors des
re¢onfigurations.

Le cgds échéant (par exemple, lorsque des machines tournantes ou un systéeme de
refroigissement extérieur font partie intégrante du systeme), les essais spécifiés en B.15.2
doivent également s'appliquer au systéme d'alimentation en énergie auxiliaire.

Lorsqulie 'alimentation“approvisionne des fonctions essentielles pour la sécurité du traln, par
exemple les freinside voie magnétiques, les essais de type doivent étre identifiés comme des
essaiqg relatifs;a\la sécurité dans le plan d'essai.

8.13.3 _Essais de série

Des essais fonctionnels et de fonctionnement doivent étre effectués a la tension nominale.
Les caractéristiques du systéme d'alimentation en énergie auxiliaire a la tension nominale
doivent étre comparées aux exigences spécifiées dans le contrat et aux résultats de I'essai de

type.
8.14 Essais des chargeurs de batteries

8.14.1 Objectif

Vérifier que la batterie et son systéme de charge satisfont aux exigences spécifiées dans le
contrat.
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8.14.2 Essai de type

Les essais suivants doivent étre effectués sur la batterie du véhicule et le chargeur de
batterie afin de vérifier:

a)

b)

d)
e)

f)

g)

que I'équipement de charge de la batterie est capable de fournir une charge suff
mais non excessive a la batterie, comme exigé dans le contrat;

isante,

que I'équipement est capable de charger la batterie dans toutes les conditions de charge
prévues par la spécification contractuelle du véhicule, par exemple tensions d'alimentation

maximale et minimale, plage de vitesses de fonctionnement du moteur thermique,
de température ambiante, etc.;

limites

apable
le cas

u'il ne

ndant

la|période et dans les conditions spécifiées dans le contratynotamment, en fonctign des

ou en

gue lI'ondulation de tension reste en deca du niveau'maximal spécifié au contrat lorsjgue le

Afin de pouvoir vérifier que les paramétres du circuit de batterie indiqués ci-dessu
confoimes aux exigences du contrat pourles conditions spécifiées dans le contrat, les
parametres suivants doivent étre mesurés.de fagcon adéquate:

5 sont

1) le|courant de charge maximal;

2) laltension ou tension de charge maximale dans la plage de températures spécifiée, |[le cas
échéant;

3) laftension d'entretien;

4) le [courant d'entretiens

5) le [courant de décharge;

6) letemps de décharge.

Les crjtéres d'essai doivent étre inclus dans le plan d'essai.

Ces essdis peuvent étre effectués au cours des essais de type du systéme d'alimerlltation

auxiligire-

8.14.3 Essai de série

Pour I'essai de série sur la batterie et le chargeur, il est suffisant de vérifier:

a)

le courant maximal de charge et sa valeur limite;
la tension maximale;

la tension d'entretien en régime étabili;

le courant d'entretien en régime établi.
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8.15 Essais des systémes auxiliaires et de commande
8.15.1 Objectif

Vérifier que les systémes auxiliaires et de commande fonctionnent comme spécifié au contrat
lorsqu'ils sont intégrés au véhicule et connectés a la source d'alimentation auxiliaire
appropriée et aux autres charges d'interface.

8.15.2 Essais généraux
8.15.2.1 Essais de type

Pour V] Y i 5. 1538, | i verifie, au Ufs des
séquences d'essais statiques, que les fonctionnements individuels et séquentiels de~tdus les
apparegils des divers circuits, y compris par exemple les appareils électropneumatiqueg, sont
corredts et n'ont pas été affectés au cours du montage final.

Toutes les interfaces des systemes doivent étre comprises dans ces essais.

Les distances d'isolement dans l'air des équipements assemblés. doivent étre véiifiées,
notamment au niveau des connexions.

é par le contrat, I'exploitation fonctionnelle des dispositifs de protection con#re les
é que

Il doit|étre vérifié que le fonctionnement des appareils électropneumatiques n'est pas eptravé
par ume trop petite section de leurs conduits d'alimentation ou un réservoir d'une cgpacité
insuffisante.

Dans [le cas d'un refroidissement forcécdes matériels électriques auxiliaires et de s¢urces
d'alimgntation auxiliaire, si les équipements concernés n'ont pas été soumis a l'esgai en
plate-lorme a l'aide des mémes) groupes de refroidissement et des conduifs de
refroigissement de mémes dimensions que ceux installés dans le véhicule, un essai ddit étre
réalis@ pour s'assurer que le_débit d'air de refroidissement dans le véhicule est confgrme a
celui qui a été défini lors de la_conception ou spécifié dans le contrat. Le contrdle de cg débit
peut ge faire en mesurant ‘la différence de pression statique a travers les équipgments
auxiligires s'il a pu étre”établi au préalable un tableau de correspondance entre| cette
différince de pression,statique et le débit d'air pour les équipements soumis a I'essgi. Les
condujts doivent étre -Soumis a I'essai d'étanchéité.

Le sdgns derotation des machines auxiliaires et l'ordre des phases des alimenfations
alternatives doivent faire I'objet d'une vérification.

Les essatsdedémarragedes machinmesauxitiaires doivent&treeffectuésenfonctiondd cycle
de service et de la plage de fonctionnement des machines, ainsi que des conditions de
démarrage spécifiées au contrat.

8.15.2.2 Essais de série

Pour tous les systémes cités en 8.15.3 a 8.15.8, des essais fonctionnels doivent étre
effectués a la tension nominale. Les essais doivent comprendre plus d'un démarrage des
machines auxiliaires.

Pour éviter d'effectuer des essais d'interface pour chaque véhicule, une série simplifiée
d'essais de fonctionnement, issue de l'essai de type et qui utilise des valeurs ou des
simulations définies le cas échéant, peut étre réalisée afin de vérifier que chaque véhicule
satisfait aux critéres d'essai, sous réserve que tous les équipements du véhicule soumis a
I'essai soient utilisés. D'autres suggestions sont mentionnées en 8.15.3 a4 8.15.8.
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