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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY -

Part 3-2: Rolling stock — Apparatus

FOREWORD

=

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization“compr
gll national electrotechnical committees (IEC National Committees). The object of IECNis/to pro
ternational co-operation on all questions concerning standardization in the electrical and eleectronic field
his end and in addition to other activities, IEC publishes International Standards, Technical Specificaf]
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interg

the subject dealt with may participate in this preparatory work. Internationaly ‘governmental and

overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
ith the International Organization for Standardization (ISO) in accordance' with conditions determine|
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters express{ as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical committee has representation fro
terested IEC National Committees.

=0 1 Q < (© = 7 - =

FC Publications have the form of recommendations for interpational use and are accepted by IEC Naf]
ommittees in that sense. While all reasonable efforts are made to ensure that the technical content of
ublications is accurate, IEC cannot be held responsible\for the way in which they are used or for
isinterpretation by any end user.

a0 —

h order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in_their national and regional publications. Any diverg
etween any IEC Publication and the corresponding-hational or regional publication shall be clearly indicat
he latter.

—~ 0y~ —

FC itself does not provide any attestation-ofi conformity. Independent certification bodies provide confo
jzsessment services and, in some areas\\access to IEC marks of conformity. IEC is not responsible fof
rvices carried out by independent certification bodies.

Il users should ensure that they have*the latest edition of this publication.

A

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

A
i

ttention is drawnto)the Normative references cited in this publication. Use of the referenced publicatio
indispensable forithe correct application of this publication.

Attention is_drawn to the possibility that some of the elements of this IEC Publication may be the subj¢
patent rights.) IEC shall not be held responsible for identifying any or all such patent rights.
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has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 62236-3-2 has been prepared by IEC technical committee 9:
Electrical equipment and systems for railways.

This third edition cancels and replaces the second edition published in 2008. It constitutes a
technical revision and has been developed on the basis of EN 50121-3-2:2015.

This edition includes the following significant technical changes with respect to the previous

edition:
a) clarification of scope (Clause 1);
b) hew definition of ports and clarification in Tables T 1o 5;
c) emission requirement extended in the frequency range 1 GHz to 6 GHz Afellowing
EC 61000-6-4;
d) |mmunity requirement extended in the frequency range 5,1 GHz to 6 GHz;
e) fevision of Annex B.
Thig International Standard is to be read in conjunction with IEC 62236-1,
Thel|text of this International Standard is based on the following documents:
FDIS Report on yoting
9/2338/FDIS 9/2368/RVD
Fulllinformation on the voting for the approval of this)lnternational Standard can be found in
the report on voting indicated in the above table.
Thig document has been drafted in accordance with the ISO/IEC Directives, Part 2.
A list of all parts in the IEC 62236; series, published under the general title Railway
applications — Electromagnetic compatibility, can be found on the IEC website.
Thel committee has decided that-the contents of this document will remain unchanged untilfthe
stahility date indicated on the\}[EC website under "http://webstore.iec.ch” in the data relatefd to
the ppecific document. At this date, the document will be
e feconfirmed,
e Wwithdrawn,
e feplaced by a'revised edition, or
e Bmended.
IMP = tes

that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY -

Part 3-2: Rolling stock — Apparatus

Scope

Thig
eleq

integration of apparatus on rolling stock.

The

performed at frequencies where no requirement is specified.

The
its t

Thig
exte
as H

If a
radi
staf
inte
by t

Imn

related standard for radio equipment.

Thig

The
emi

The

Emi
the

tronic apparatus intended for use on railway rolling stock. |IEC 62236-3-2 appligs for

frequency range considered is from DC to 400 GHz. No measurements need to

application of tests-shal depends on the particular apparatus, its-configuration, its pq
echnology and its operating conditions.

document takes into account the internal environment of,the railway rolling stock and
rnal environment of the railway, and interference to the*apparatus from equipment g
and-held radio-transmitters.

port is intended to transmit or receive for the purpose of radio communication (intenti
ators, e.g. transponder systems), then the radiated emission—and—immunity-timits—in-
jdard—at-the—communication—frequency-dofet-apply requirement in this document is

hded to be applicable to the intentional @ansmission from a radio-transmitter as def
he ITU.

unity limits do not apply in thelexclusion bands as defined in the corresponding H

objective of thiss.document is to define limits and test methods for electromagn
5sions and immunity test requirements in relation to conducted and radiated disturbanc

se limits anditests represent essential electromagnetic compatibility requirements.

ssiopfequirements have been selected so as to ensure that disturbances generateg
apparatus operated normally on railway rolling stock do not exceed a level which ¢
ent” other apparatus from operating as_intended. The emission limits given in

part of IEC 62236 applies to emission and immunity aspects of EMC for electrical jand

the

be

rts,

the
uch

bnal
this

not
ned

MC

document does not apply:to transient emissions when starting or stopping the apparafus.

etic
es.

by
buld
this

pre

document take precedence over emission requirements for individual apparatus on board the

rolli

ng stock given in other standards.

Likewise, the immunity requirements have been selected so as to ensure an adequate level of
immunity for rolling stock apparatus.

Test requirements are specified for each port considered.
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These specific provisions are—to—be used in conjunction with the general provisions in
IEC 62236-1.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC|60571:2012, Railway applications — Electronic equipment used on rolling stock

IEC|61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing [and
megsurement techniques — Electrostatic discharge immunity test

IEC|61000-4-3:2006, Electromagnetic compatibility (EMC) — Part_ 4-3: Testing land
megsurement techniques — Radiated, radio-frequency, electromagnetic-field immunity |test
IEC|61000-4-3:2006/AMD1:2007
IEC|61000-4-3:2006/AMD2:2010

IEC|61000-4-4:2012, Electromagnetic compatibility (EMC)._)— Part 4-4: Testing [and
megsurement techniques — Electrical fast transient/burst imnjuhity test

IEC|61000-4-5:2014, Electromagnetic compatibility’(EMC) - Part 4-5: Testing [and
megsurement techniques — Surge immunity test
IEC|61000-4-5:2014/AMD1:2017

IEC|61000-4-6:2013, Electromagnetic compatibility (EMC) - Part 4-6: Testing [and
megsurement techniques — Immunity to conducted disturbances, induced by radio-frequgncy
fields

IEC|61000-4-30:2015, Electromaghetic compatibility (EMC) - Part 4-30: Testing |and
megsurement techniques — Powler quality measurement methods

[EC}61000-6-1

IEC|61000-6-4:2006, Electromagnetic compatibility (EMC) — Part 6-4: Generic standards —
Emission standard for industrial environments
IEC|61000-6-4.2006/AMD1:2010

IEC|62236-1:2018, Railway applications — Electromagnetic compatibility — Part 1: General

IEC 62236-3-1:2018, Railway applications — Electromagnetic compatibility — Part 3-1: Rolling
stock — Train and complete vehicle

CISPR 16-2-1:2014, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 2-1: Methods of measurement of disturbances and immunity — Conducted
disturbance measurements
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CISPR 32:2015, Electromagnetic

requirements

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

compatibility of multimedia equipment — Emission

For|the purposes of this document, the following terms and definitions apply.

ISOland IEC maintain terminological databases for use in standardization at the Yollowing

addfresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1
rolljng stock apparatus

finighed product with an intrinsic function intended for implementation into the rolling s{ock

instpllation

3.1.2

port <in electromagnetic compatibility>

parficular interface of-the-specified—apparatus anequipment which couples this equip
with the external electromagnetic environment (461-01-01) and through which the equip

is influenced by this environment

EXAMPLE Auxiliary AC or DC power port, I/0O (input/output) port, earth port.

Notel 1 to entry: The main categories of port§ for rolling stock apparatus are presented in Figure 1.

Auxiliary AC or DC power port

Enclosure port

Battery power supply:

Signal and communication port

ent
ent

ROLLING

Earth'port

STOCK
APPARATUS

Process measurement and
control port

Fi —Ntaimcat es-ofvort

Note 2 to entry: Typical examples of rolling stock apparatus with their ports are listed in Annex A.

Note 3 to entry: Traction power ports are not covered in IEC 62236-3-2:2018, see Annex B.

[SOURCE: IEC 60050-161:1990, AMD4:2014 161-01-27, modified]

3.1.3
enclosure port

physical boundary of the apparatus through which electromagnetic fields may radiate or

impinge
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3.2 Abbreviated terms
AC Alternating current
AM Amplitude modulation
CISPR Comité international spécial des perturbations radioélectriques
DC Direct current
EMC Electromagnetic compatibility
/O Input / Output
ITU International Telegraph Union
P Personal computer
r.m.s. Root mean square
THD Total harmonic distortion
TV Television
4 [Performance criteria
The| variety and the diversity of the apparatus within the scope )of this document mak
difficult to define precise criteria for the evaluation of the immunity-test results.

A fU

5

It is
typi
max
inve
con
seri

If th

app
nec

The
con

If th

nctional description and a definition of performance criteria, during or as a conseque

Conditions during testing

not always possible to test every function of the apparatus. The tests shall be made
imum susceptibility to—neise disturbance as appropriate in the frequency band bg
stigated consistent with normal applications.—TFhe—manufacturer—shall—define

ditions during testing shall.be“defined in a test plan (see basic standard of I[EC 610(
Es).

e apparatus is part. of a system, or can be connected to auxiliary apparatus, then

bssary to exergise“the ports in accordance e.g. with-CISPR-22 CISPR 32:2015, Clause

configuratien and mode of operation shall be specified in the test plan and the ac
ditions; during the tests, shall be precisely noted in the test report.

e‘dpparatus has a large number of similar ports or ports with many similar connecti

ther

e it

nce

of t:r]e EMC testing, shall be provided by the manufacturérand noted in the test report, based
on the criteria A, B, C defined in IEC 62236-1:2018.

At a

cal operating mode considered by.the manufacturer to produce the largest emission or

ping
The
0-4

the

pratus shall be tested while connected to the minimum configuration of auxiliary apparatus

6.

tual

pns,

£ E IS baoll L ] o + H ot 4 ] EH PN t
a OSUTTICITITU TTUTTiveT  ofirdilt UG oTITULITU 1TU  oliTuialc auvtiual uptTiatlilily LuUliuiiuvlio ditu O

ensure that all the different types of termination are covered (e.g. 20 % of the ports or at least
four ports).

The tests shall be carried out within the specified operating range for the apparatus and at its
rated nominal supply voltage, unless otherwise indicated-in-the-basic-standard.

6

The

Applicability

measurements in this document shall be made on the relevant ports of the apparatus.

It may be determined from consideration of the electrical characteristics, the connection and
the usage of a particular apparatus that some of the tests are not applicable (e.g. radiated
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immunity of induction motors, transformers). In such cases, the decision not to test has to be
recorded in the test plan-er and test report.

If not otherwise specified, the EMC tests shall be type tests.

7

Emission tests and limits

The emission tests and limits for apparatus covered by this document are given on a port by
port basis.

Measurements shall be performed in well-defined and reproducible conditions for each ‘typ

dist

The

be ¢gomplied with. The description of the test, the test methods and the test settup are givel

Bas

Megsurement distance is 10 m according to line 1.1 in IEC 6100056-4:2006, Table 1.
medsurement distance of 3 m may be used with the limit increased by’ 10 dB.

Tra

whgn the vehicle is tested as a whole in accordance with IEG.'62236-3-1.

The

givgn in Basic Standards which are referred to in Tablés 1 and 2.

The
add
doc

NOT]|

description of the test, the test methods and the test set-up.

irbance.

radiated emission limits defined for enclosure port in IEC 61000-6-4:2008,\T'able 1 §

ic Standards which are referred to in—Fables4+t0-6 |[EC 61000-6-4:2006.

Ction converters and auxiliary converters over 50 kVA need-not be tested individually,

description of the conducted emission tests, thie’test methods and the test set-up

contents of these Basic Standards are_not repeated herein, however, modification
jtional information needed for the practical application of the tests are given in
Liment.

FE  The reference to “Basic Standard® istintended to be limited to those parts of the standard that give

e of

hall
nin

but

are

5 or
this

the



https://iecnorm.com/api/?name=168960ee95e45bcfa579499c185309d7

2018 RLV © IEC 2018

IEC 62236-3-2

—-10 -



https://iecnorm.com/api/?name=168960ee95e45bcfa579499c185309d7

11

IEC 62236-3-2:2018 RLV © IEC 2018



https://iecnorm.com/api/?name=168960ee95e45bcfa579499c185309d7

2018 RLV © IEC 2018

IEC 62236-3-2

- 12 —



https://iecnorm.com/api/?name=168960ee95e45bcfa579499c185309d7

- 13 -

IEC 62236-3-2:2018 RLV © IEC 2018

>
N ¢o

ay) ‘eJay awes ay} Jou S| dAl

.wEw_QoE_m_«cm«oahom>=m«cmwmam:m:oEmnon_vom\EUw IMVcwwn wmcw
29[qo 8y} se pue s}8s AL pue olpes josjoid 0} paulyep useq aAey Aay} Buliepisuod :.6%:_9 nwi| eu
>

Loneoldde Aem|ies Joj Jwi| @jqeoljdde
snpul a8y} 0} siajal jJuswalinbal syl

e

ZHIN 0€ 03} ZHY

P
yead-isenb >1mﬁ@

AN

(v 03
00S L'V sainbi4 uo | pod)

e 998 1-2-91 ¥dSID 1-2-91 ¥dSIO siead-isenb Adgb 66 ZHX 00G O} ZHY 0G1 Aiddns samod Aisyieg ¥4
{J
ajou piepuels uoijeoyyioads
s)yleway Anngesnddy dn-jas }s9] siseg mU//. 181 Jod

N
(3ndino pue indui) Ajddns 1omod >..m~@m — uolssiwg — g 9a|qelL

N

8y} ‘eloy awes 8y} jou S| dAl

Buijiwi ‘swaisAs Jamod ybiy
ur suonjeywi| sey (1-z-91 ¥d9

'syiod mB:mano&%%mu 19Y}0 0} pa}08UU0d ale yolym syiod Jamod

‘swa|qouid |enjuajod Jo,

09[qo 8y} Se pue s}@s AL pue oipes 10930id 0} 11op usaq aAey Aay} BulldpISUOD INg ‘sanjeA jwi| |eld

"sSuoIss|Wa pajel _@,_wwwoxm juanaid |IM swolsAs a|qed [eulaxa 0} Pajoauuog
Buiysey Joy suoneoldwi Ayojes sey abey) 1INSESW JO poyjlaw 8y} ‘uolippe u| "sylomjau Buidnoo Jd
D) suoissiwa pajonpuod Bulinsesw v_omﬂo w Bupsixe ay) Juasald 1y "pasn aq 0} sI L-Z2-91 ¥YdSID Aq pe

03 a|gealdde jou si juswalinbal sy

1ejuasaldal alow aq 0} gp 0z Aq pexe|al usaq sey quoneosiidde Aemies 1oy ywi| ajqeordde

isnpul 8y} 0} sJajal jJuswalinbal siyy

snjesedde wouy SUOISSIWS PAJONPUOD
Bunjes jusiino pue abe}joA JO SwiS)
1Jop poylaw ayj sjqeoijdde JoAsIaypp

"% 8 > 93 18}|l§-8UlIs //w\
e Aq pajwi| o9 |leys spowf |eljualayIp \V
ul uoljolsip oluowuey ay|l “siabieyo O
auoydas|a} ajiqow pue Od ayi| yjuswdinba 9 (UOIHO}SIP DIUOWIEY
papusjul Jo 8sn 8y} Jp} 1uslolns \ﬁ\»ﬁ» ’ ._EE :aHL)
sI yoiym ‘Ayienb Jemod e Jagjo |jeys asn asn a1gqnd
o1jgnd 1oy spod j913no semold OV A 0€Z Omu 0€-¥-00019 O3l % 8 > dHL ZH) Z 0} ZHf 0G | 404 Jod 3a|3no Jamod Qv "
“Jojesado ulely ay) £q paijoads \& -
aqg pinoys pue Ajddns semod [obe}jon mo| .\ﬁy
o1ignd ay} 0} 68 pajoauuod J A|dde Aew - (y'V pue z'v
s}wil| 18YlQ "plleA ale m_nmu\» %QH Ul UBAI Wﬁ\. wead-1senb Afgp £6 ZHI og o1 ziloos ‘1Y sainbi4 uo g yod)
S}IWl| 8y} 810849yl dpow ns al ’ 93 10 9V |eplosnuis
Joy sjiwi| ou aJe alay) Buleg gwiy o H@ o PUB 4 ©8S | L-2-9) ¥dSIO | 1-2-91 ¥dSID | Aead-1senb Arlgp 66 ZHY 00§ 0} ZHY|0G ) Kiddns Asepjixny Ll
\ 3
\/ jou ) piepuejs uoneayyioads
syleway 7 Angesyddy dn-jas }sa) o1seg 1501 jlod

(3ndino pue induil) sjuod 1amod 9 10 Hy Aleljixny — uoissiwg — | a|qeLl



https://iecnorm.com/api/?name=168960ee95e45bcfa579499c185309d7

-14 - IEC FDIS 62236-3-2 © IEC 2017

8 Immunity-tests-and-limits requirements

The immunity-tests—and-lmits requirements for apparatus covered by this document are given
on a port by port basis.

The levels do not however cover all cases which may occur with an extremely low probability
of occurrence in any location. Specific requirements which deviate from this document shall
be specified.

To énsure the immunity of the complete vehicle, the-F#s requirements shall be applicablg to
all relevant apparatus.

Tests shall be conducted in a well-defined and reproducible manner.

The|tests shall be carried out as single tests in sequence. The sequence ofrtesting is optignal.
The| description of the test, the test generator, the test methods and thedest set-up are given
in Blasic Standards which are referred to in Tables 3 to 5.

The| contents of these Basic Standards are not repeated herein, lhowever, modifications or
addjtional information needed for the practical application ©of the tests are given in |this
docpment.

When installing new apparatus in existing rolling stogk of replacing apparatus, special ¢are
shopld be taken to ensure that EMC is maintained, e{g@y\in the EMC plan.
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Annex A
(informative)

Examples of apparatus and ports

The purpose of this annex is to provide examples of the different types of rolling stock
apparatus together with their ports. Examples of apparatus which may be placed on the
market as a single commercial unit are given in Table A.1. However, these items of apparatus
may also form a sub-system in a larger apparatus (e.g. control electronics in an auxiliary
converter). In this case, the requirements of the standard apply only to the apparatus which is

the
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Fhel
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Figt
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Figu
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pIaer on the market. A port is defined in the standard as the interface of an apparatus

with

xternal environment. The matrix in the table indicates whether the particular apparatus is

document, but it is not intended to be definitive. It is for the user of the document to m
hecessary technical judgements in determining whether or not a test is applicable.

-drawings—of The following figures clarify the most essential ports. They’ show example
rent arrangements.

re A.1 applies for an AC fed—lecometive traction unit with” AC traction drive
bhometric filter on the line side.

re A.2 shows another AC/AC system with power facter correction filter on the conve
and with DC or three-phase auxiliary and train power-supply.

re A.3 shows a more conventional system with AC input and DC traction motors feg
5e control converter.

re A.4 is a DC fed system with AC traetion drive.
re A.5 shows some additional ports’of converter and control electronics.

ourse, many other different.system arrangements are possible.

ant to emission, immunity or neither. This guidance is offered for the benefit 6f users of

ake

and

rter

by
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Table A.1 — Typical examples of apparatus

Tables 1 to 5, tests are specified for application to a specific port (interface of

Apparatus Test requirements

Traction converter Emission and immunity
Main circuit breaker No test requirements

Traction transformers No test requirements

Traction motor No test requirements

Auxiliary motor (e.g. induction motor for fans) | No test requirements

DC auxiliary supply (battery) Emission and immunity
Signalling and communication equipment Emission and immunity
Electronic man-machine interface Emission and immunity
Environmental conditioning equipment Emission and immunity
Passenger information equipment Emission and immunity
Door control Emission and immunity
Auxiliary equipment for train operation Emission and immanity
Auxiliary equipment for passenger services Emission and immunity
Train management systems Emission and.immunity
Electronic power supply Emissian and immunity
Braking control system Emission and immunity

pratus). Table A.2 lists some more typical, descriptions used for these ports and the t

bmpanying figures, except for ports No. 11, 13 and 14.

an

ype
the
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Table A.2 — Typical port descriptions

P0|_'t No. Typical port name Typical apparatus
on figures

Traction AC power ports

1 Pantograph line terminal Main circuit breaker

3 High voltage connection (before filter) Filter

4 Connection filter-transformer, HV side Filter

5 Train power line single phase Auxiliary converter

6 Connection transformer-converter Propulsion converter

7 Traction motor cables Traction motors

8 Auxiliary feed windings of transformer DC auxiliary supply
Traction DC power ports

2 DC conductor input Main circuit breaker

3 High voltage connection (before filter) Filter

6 Connection filter-converter Propulsion eonverter

7 Traction motor cables Traction miotors
Auxiliary AC ports

9 Auxiliary AC supply Environmental conditioning equipmept
Auxiliary DC ports

9 Auxiliary DC supply
Battery referenced ports

10 Battery power supply Electronic power supply

11 Train control bus (conventionahbattery voltage) Train management system

19 Relay logic input/output Electronic control system
Signal and communication ports

12 Databus within vehicle Electronic control system

13 Databus withip-train Train management system

14 Passenger entertainment network Passenger entertainment equipment

15 Firingicontrol line Electronic control system

17,18 Sensor/transducer signal (digital or analog) Electronic control system

20 €ommunication interface (maintenance) Electronic control system
Process measurement and control ports

16 Internal electronic supply Electronic control system

18 Sensor/transducer signal (analog) Electronic control system
Enclosure port

21 Equipment enclosure All apparatus
Earth port

22 Earth connection All apparatus
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Figure A.1 — AC fed-locomeotive traction unit with AC traction drive and
psophometric filter on<dhe line side
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Figure A.2 — AC/AC system with power factor correction filter on the converter
side and with DC or three-phase auxiliary and train power supply
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Figure A.3 — Conventional system with AC.input and DC traction motors
fed by phase control‘converter
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Figure A.4 — DC fed system with AC traction drive
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Figure A.5 — Additional ports of converter and control electronics
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Annex B
(informative)
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No limits apply for laboratory tests. Emission requirements for this type of equipment are

tested during the emission test of the complete rolling stock.

Table B.1 reminds the requirements for AC and DC ports.
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Table B.1 — Emission requirements for AC and DC power ports

Test
Port specification Remarks
AC Signalling and See national NOTE 1
(port 3 on telecommunication requirements,
Figures A.1, A.2, A.3) frequencies contractual
B.1 requirements
DC ) 150 kHz to 30 MHz IEC 62236-3-1:2018, NOTE 2
(port 3 on Figure A.4) 6.3.3

NOITE 1 Homologation tests are performed on the complete train.

NO[TE 2 The requirement in IEC 62236-3-1:2018 is expressed at the train level as a radiated emissiaf)liMit.

Some preliminary tests during the design phase could provide helpful information about|the
emigsion expected.

Figyre B.1 shows a possible test set-up.

Measuring
apparatus
Current
probe
© U —©°
Input Power Load
r converter
© U —©

IEC

Figure B.1 — Test set-up
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1

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY —

Part 3-2: Rolling stock — Apparatus

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization ‘compr
Il national electrotechnical committees (IEC National Committees). The object of IECNiS/to pro
imternational co-operation on all questions concerning standardization in the electrical and electronic field
this end and in addition to other activities, IEC publishes International Standards, Technical Specificat
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intersg
in the subject dealt with may participate in this preparatory work. Internationaly ‘governmental and
overnmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clg
ith the International Organization for Standardization (ISO) in accordance’ with conditions determine
greement between the two organizations.

he formal decisions or agreements of IEC on technical matters express{as nearly as possible, an internat
onsensus of opinion on the relevant subjects since each technical committee has representation frof
terested IEC National Committees.

=)

IEC Publications have the form of recommendations for interpational use and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are made to ensure that the technical content of
Hublications is accurate, IEC cannot be held responsible\for the way in which they are used or for
misinterpretation by any end user.

Ih order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publica
tfansparently to the maximum extent possible in_their national and regional publications. Any diverg
Hetween any IEC Publication and the correspondingnational or regional publication shall be clearly indicat
the latter.

FC itself does not provide any attestation-ofs conformity. Independent certification bodies provide confo
Isessment services and, in some areasy\access to |IEC marks of conformity. IEC is not responsible foy
rvices carried out by independent certification bodies.

Il users should ensure that they have‘the latest edition of this publication.

embers of its technical committees and IEC National Committees for any personal injury, property dama
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn {{o)the Normative references cited in this publication. Use of the referenced publicatio
dispensable forithe correct application of this publication.

=D 0o 0 3 Z o

ttention is_drawn to the possibility that some of the elements of this IEC Publication may be the subje
atent rights.)[EC shall not be held responsible for identifying any or all such patent rights.

ol ~3

Intefnational Standard IEC 62236-3-2 has been prepared by IEC technical committee
Ele¢trical equipment and systems for railways.

sing
mote
. To
ons,
“IEC
sted
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IEC
any
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o liability shall attach to IEC «or\ifs directors, employees, servants or agents including individual experts| and

e or
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IEC
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ct of

This third edition cancels and replaces the second edition published in 2008. It constitutes a
technical revision and has been developed on the basis of EN 50121-3-2:2015.

This edition includes the following significant technical changes with respect to the previous

edition:

a) clarification of scope (Clause 1);

b) new definition of ports and clarification in Tables 1 to 5;

c) emission requirement extended in the frequency range 1 GHz to 6 GHz following

d)

IEC 61000-6-4;

immunity requirement extended in the frequency range 5,1 GHz to 6 GHz;
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e) revision of Annex B.

This International Standard is to be read in conjunction with IEC 62236-1.

The

text of this International Standard is based on the following documents:

FDIS Report on voting
9/2338/FDIS 9/2368/RVD

Full information on the voting for the approval of this International Standard can be found in

the report on voting indicated in the above table.

Thig

Al
app

The
stal

document has been drafted in accordance with the ISO/IEC Directives, Part 2.

st of all parts in the IEC 62236 series, published under the general-title Ralil
ications — Electromagnetic compatibility, can be found on the IEC website:

committee has decided that the contents of this document will remain unchanged until
ility date indicated on the IEC website under "http://webstore.iecich” in the data relate

the ppecific document. At this date, the document will be

reconfirmed,
ithdrawn,
replaced by a revised edition, or

hmended.

way

the
d to
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RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY -

Part 3-2: Rolling stock — Apparatus

Scope

This
eleq
inte

The

performed at frequencies where no requirement is specified.

The
tech

Thig
extq
as h

If a

part of IEC 62236 applies to emission and immunity aspects of EMC for electrical
tronic apparatus intended for use on railway rolling stock. IEC 62236-3-2 appligs for
gration of apparatus on rolling stock.

frequency range considered is from DC to 400 GHz. No measurements need to

application of tests depends on the particular apparatus, its configuration, its ports
nology and its operating conditions.

document takes into account the internal environment of,the railway rolling stock and

and-held radio-transmitters.

port is intended to transmit or receive for the purpose of radio communication (intenti

and
the

be

its

the

rnal environment of the railway, and interference to theapparatus from equipment such

bnal

radiptors, e.g. transponder systems), then the radiated emission requirement in this docunpent

is n
defi

Imm

related standard for radio equipment.

Thig

The
emi

The

Emi
the
pre
doc

ot intended to be applicable to the intentional transmission from a radio-transmitte
hed by the ITU.

unity limits do not apply in the .exclusion bands as defined in the corresponding H

objective of this document is to define limits and test methods for electromagn
5sions and immunity\test requirements in relation to conducted and radiated disturbanc

se limits andstests represent essential electromagnetic compatibility requirements.

ssion regquirements have been selected so as to ensure that disturbances generated
apparatus operated normally on railway rolling stock do not exceed a level which ¢
ent“other apparatus from operating as intended. The emission limits given in
hment take precedence over emission requirements for individual apparatus on board

as

MC

document does not applyto-transient emissions when starting or stopping the apparafus.

etic
es.

by
buld
this
the

rolling stock given in other standards.

Likewise, the immunity requirements have been selected so as to ensure an adequate level of
immunity for rolling stock apparatus.

Test requirements are specified for each port considered.

These specific provisions are used in conjunction with the general provisions in IEC 62236-1.
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2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60571:2012, Railway applications — Electronic equipment used on rolling stock

IEC 61000-4-2:2008, Electromagnetic compatibility (EMC) - Part 4-2: Testing and
megsurement techniques — Electrostatic discharge immunity test

IEC|61000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-3: Testing [and
megsurement techniques — Radiated, radio-frequency, electromagnetic field imimunity |test
IEC|61000-4-3:2006/AMD1:2007
IEC|61000-4-3:2006/AMD2:2010

IEC|61000-4-4:2012, Electromagnetic compatibility (EMC) — Partl 4-4: Testing land
megsurement techniques — Electrical fast transient/burst immunity test

IEC|61000-4-5:2014, Electromagnetic compatibility (EMC)~ ,— Part 4-5: Testing land
megsurement techniques — Surge immunity test
IEC|61000-4-5:2014/AMD1:2017

IEC|61000-4-6:2013, Electromagnetic compatibility) (EMC) - Part 4-6: Testing land
megsurement techniques — Immunity to conducted{disturbances, induced by radio-frequgncy
fields

IEC|61000-4-30:2015, Electromagnetic <¢eompatibility (EMC) - Part 4-30: Testing land
megsurement techniques — Power qualityx\measurement methods

IEC|61000-6-4:2006, Electromagnetic compatibility (EMC) — Part 6-4: Generic standards —
Emission standard for industrial environments
IEC{61000-6-4:2006/AMD1:2040

IEC|62236-1:2018, Railway applications — Electromagnetic compatibility — Part 1: General

IEC|62236-3-1:2018, Railway applications — Electromagnetic compatibility — Part 3-1: Rolling
stogk — Train and>complete vehicle

CISPR 16-2-4:2014, Specification for radio disturbance and immunity measuring apparatus
andlmethods — Part 2-1: Methods of measurement of disturbances and immunity — Condug¢ted
disturbance measurements

CISPR 32:2015, Electromagnetic compatibility of multimedia equipment - Emission
requirements

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:
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e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.11

rolling stock apparatus

finished product with an intrinsic function intended for implementation into the rolling stock
installation

3.1.2

port <in electromagnetic compatibility>
parficutar—imterface —of am _equipment—which—couptes  this—equipment—with—the—external
eledqtromagnetic environment (161-01-01) and through which the equipment is influenced by
this|environment

EXAMPLE Auxiliary AC or DC power port, I/0O (input/output) port, earth port.

Note| 1 to entry: The main categories of ports for rolling stock apparatus are presented in Figure 1.

Enclosure port

Auxiliary AC or DC power port

Signal and communication porj

Battery power supply ROLLING
STOCK P t and
APPARATUS rocess measurement an
Earth port control port

Figure 1 — Main-categories of ports

Notel 2 to entry:  Typical examples of rolling steck apparatus with their ports are listed in Annex A.

Note| 3 to entry: Traction power ports arelnot covered in IEC 62236-3-2:2018, see Annex B.

[SOURCE: IEC 60050-161:1990, AMD4:2014 161-01-27, modified]

3.1
encjosure port
phygical boundary of the apparatus through which electromagnetic fields may radiatg or
imp|nge

3.2 Abbreviated terms

AQ Alternating current

AM Amplitude modulation

CISPR Comité international spécial des perturbations radioélectriques
DC Direct current

EMC Electromagnetic compatibility

/O Input / Output

ITU International Telegraph Union

PC Personal computer

r.m.s. Root mean square

THD Total harmonic distortion

TV Television
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4 Performance criteria

The variety and the diversity of the apparatus within the scope of this document make it
difficult to define precise criteria for the evaluation of the immunity test results.

A functional description and a definition of performance criteria, during or as a consequence
of the EMC testing, shall be provided by the manufacturer and noted in the test report, based
on the criteria A, B, C defined in IEC 62236-1:2018.

5 [Genditions-during-testing

It is| not always possible to test every function of the apparatus. The tests shall be tmade gt a
typical operating mode considered by the manufacturer to produce the largest @mission or
maximum susceptibility to disturbance as appropriate in the frequency~ band beging
invgstigated consistent with normal applications. The conditions during testing shall| be
defined in a test plan (see basic standard of IEC 61000-4 series).

If the apparatus is part of a system, or can be connected to auxiliary apparatus, then|the
apppratus shall be tested while connected to the minimum configuration of auxiliary apparatus
necgssary to exercise the ports in accordance e.g. with CISPR 32:2015, Clause 6.

The| configuration and mode of operation shall be specifiedvin the test plan and the actual
confitions, during the tests, shall be precisely noted in theytest report.

If tHe apparatus has a large number of similar portsvor ports with many similar connections,
then a sufficient number shall be selected to simulate actual operating conditions ang to
enspre that all the different types of termination~are covered (e.g. 20 % of the ports or at I¢ast
foun ports).

Thel tests shall be carried out within the specified operating range for the apparatus and af its
nonjinal supply voltage, unless otherwise indicated.

6 [Applicability
Thel measurements in this document shall be made on the relevant ports of the apparatus.

It may be determined from consideration of the electrical characteristics, the connection fand
the [usage of a.particular apparatus that some of the tests are not applicable (e.g. radiated
immunity of induction motors, transformers). In such cases, the decision not to test has ta be
recgrded in'the test plan and test report.

If ntft otherwise specified, the EMC tests shall be type tests.

7 Emission tests and limits

The emission tests and limits for apparatus covered by this document are given on a port by
port basis.

Measurements shall be performed in well-defined and reproducible conditions for each type of
disturbance.

The radiated emission limits defined for enclosure port in IEC 61000-6-4:2006, Table 1 shall
be complied with. The description of the test, the test methods and the test set-up are given in
Basic Standards which are referred to in IEC 61000-6-4:2006.
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Measurement distance is 10 m according to line 1.1 in IEC 61000-6-4:2006, Table 1. A
measurement distance of 3 m may be used with the limit increased by 10 dB.

Traction converters and auxiliary converters over 50 kVA need not be tested individually, but
when the vehicle is tested as a whole in accordance with IEC 62236-3-1.

The description of the conducted emission tests, the test methods and the test set-up are
given in Basic Standards which are referred to in Tables 1 and 2.

The contents of these Basic Standards are not repeated herein, however, modifications or
addftional information needed for the practical application of the iesis are given in Jthis
dochment.

NOTE The reference to “Basic Standard” is intended to be limited to those parts of the standard that givg the
desdription of the test, the test methods and the test set-up.
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8 Immunity requirements

The immunity requirements for apparatus covered by this document are given on a port by
port basis.

The levels do not however cover all cases which may occur with an extremely low probability
of occurrence in any location. Specific requirements which deviate from this document shall
be specified.

To gnsure the immunity of the compleife vehicle, the requiremenis shall be applicable i@ all
releijant apparatus.

Tests shall be conducted in a well-defined and reproducible manner.

Thel|tests shall be carried out as single tests in sequence. The sequence ofrtesting is optignal.
The| description of the test, the test generator, the test methods and thetest set-up are given
in Basic Standards which are referred to in Tables 3 to 5.

The| contents of these Basic Standards are not repeated herein, lhowever, modifications or
addjtional information needed for the practical application ©of the tests are given in [this
document.

When installing new apparatus in existing rolling stoek of replacing apparatus, special ¢are
sholld be taken to ensure that EMC is maintained, e{g)'in the EMC plan.
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Annex A
(informative)

Examples of apparatus and ports

The purpose of this annex is to provide examples of the different types of rolling stock
apparatus together with their ports. Examples of apparatus which may be placed on the
market as a single commercial unit are given in Table A.1. However, these items of apparatus
may also form a sub-system in a larger apparatus (e.g. control electronics in an auxiliary
converter). In this case, the requirements of the standard apply only to the apparatus which is

the

rele

this
the

The

with

xternal environment. The matrix in the table indicates whether the particular apparatus is

pIaer on the market. A port is defined in the standard as the interface of an apparatus

hecessary technical judgements in determining whether or not a test is applicable.

arrgngements.

Figure A.1 applies for an AC fed traction unit with AC traction drive|and psophometric filtef

the

Figu

ine side.

sidg and with DC or three-phase auxiliary and train power-supply.

Figu

pha

5e control converter.

Figure A.4 is a DC fed system with AC traetion drive.

Figyre A.5 shows some additional ports’of converter and control electronics.

Of gourse, many other different\system arrangements are possible.

ant to emission, immunity or neither. This guidance is offered for the benefit 6f users of
document, but it is not intended to be definitive. It is for the user of the document to make

following figures clarify the most essential ports. They show exaniples of diffefent

on

re A.2 shows another AC/AC system with power facter ‘correction filter on the convdrter

re A.3 shows a more conventional system with AC input and DC traction motors feq by
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Table A.1 — Typical examples of apparatus

Apparatus Test requirements

Traction converter Emission and immunity
Main circuit breaker No test requirements

Traction transformers No test requirements

Traction motor No test requirements

Auxiliary motor (e.g. induction motor for fans) | No test requirements

DC auxiliary supply (battery) Emission and immunity
Signalling and communication equipment Emission and immunity
Electronic man-machine interface Emission and immunity
Environmental conditioning equipment Emission and immunity
Passenger information equipment Emission and immunity
Door control Emission and immunity
Auxiliary equipment for train operation Emission and immunity
Auxiliary equipment for passenger services Emission and immanity
Train management systems Emission and immunity
Electronic power supply Emission and.immunity
Braking control system Emissian and immunity

Tables 1 to 5, tests are specified for applicdation to a specific port (interface of

pratus). Table A.2 lists some more typical descriptions used for these ports and the t

of @pparatus which may have such a port."Examples of these ports are given in

acc

bmpanying figures, except for ports Nox\4, 13 and 14.

an

ype
the
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Table A.2 — Typical port descriptions

P0|_'t No. Typical port name Typical apparatus
on figures

Traction AC power ports

1 Pantograph line terminal Main circuit breaker

3 High voltage connection (before filter) Filter

4 Connection filter-transformer, HV side Filter

5 Train power line single phase Auxiliary converter

6 Connection transformer-converter Propulsion converter

7 Traction motor cables Traction motors

8 Auxiliary feed windings of transformer DC auxiliary supply
Traction DC power ports

2 DC conductor input Main circuit breaker

3 High voltage connection (before filter) Filter

6 Connection filter-converter Propulsion eonverter

7 Traction motor cables Traction miotors
Auxiliary AC ports

9 Auxiliary AC supply Environmental conditioning equipmept
Auxiliary DC ports

9 Auxiliary DC supply
Battery referenced ports

10 Battery power supply Electronic power supply

11 Train control bus (conventionahbattery voltage) Train management system

19 Relay logic input/output Electronic control system
Signal and communication ports

12 Databus within vehicle Electronic control system

13 Databus withip-train Train management system

14 Passenger entertainment network Passenger entertainment equipment

15 Firingicontrol line Electronic control system

17,18 Sensor/transducer signal (digital or analog) Electronic control system

20 €ommunication interface (maintenance) Electronic control system
Process measurement and control ports

16 Internal electronic supply Electronic control system

18 Sensor/transducer signal (analog) Electronic control system
Enclosure port

21 Equipment enclosure All apparatus
Earth port

22 Earth connection All apparatus
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Figure A.1 — AC fed traction unit with AC traction drive and
psophometric filter on<dhe line side
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Figure A.2 — AC/AC system with power factor correction filter on the converter
side and with DC or three-phase auxiliary and train power supply
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Figure A.3 — Conventional system with AC.input and DC traction motors
fed by phase control‘converter

DC
2
3 Train supply 3 P
- .
Converter Traction -
Filter 6 Motor
— . — 7
l | —( M
1 3~ 3
|
|
3 ! 9 10
- = 3"" L
3~ = T
@ Auxiliary Battery |
nvaortar k.
converter eharget

IEC

Figure A.4 — DC fed system with AC traction drive
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Annex B
(informative)

Conducted disturbances generated by power converters

No limits apply for laboratory tests. Emission requirements for this type of equipment are
tested during the emission test of the complete rolling stock.

Table B.1 reminds the requirements for AC and DC ports.

Table B.1 — Emission requirements for AC and DC power ports

Test
Port specification RR@rks
AC Signalling and See national NOTE /1
(port 3 on telecommunication requirements,
Figures A.1, A.2, A.3) frequencies contractual
B.1 requirements
DC . 150 kHz to 30 MHz IEC 62236-3-1:2018, NOTE 2
(port 3 on Figure A.4) 6.3.3
NOITE 1 Homologation tests are performed on the complete train.
NOJTE 2 The requirement in IEC 62236-3-1:2018 is expressed at the train level as a radiated emission limit.

Some preliminary tests during the design phasé.could provide helpful information about
5sion expected.

emi

Figt

re B.1 shows a possible test set-up.

Measuring
apparatus

Current
prebe
© U —©
Input Power Load
converter
© U —©
IEC

Figure B.1 — Test set-up

the



https://iecnorm.com/api/?name=168960ee95e45bcfa579499c185309d7

- 22 - IEC 62236-3-2:2018 © IEC 2018

SOMMAIRE

AVANT-PROP O S ..ottt et e e e e e et e e eanns 23
1 Domaine d'appliCation ... ..o e 25
2 ReEfEreNnCes NOMMaAtiVES ... .o e 26
3 Termes, définitions et termes abrégeés ... ... 27

3.1 Termes et d&fiNItiONS ... 27

3.2 TeIrmMES ADrEgeS ..o 27
4 | Critéres d'aptitude @ la fONCLION .. ..o .28
5 | Conditions pendant €S €SSaAIS ........ccuviiiiiiiiiiiie e DY .28
B | APPHCADIILE .. oo e e e .28
7 Essais d’émission et limites ... ... YN .29
8 | EXIigences dlimMmUNItE ... e .32
Annexe A (informative) Exemples d’appareils et d'accés.........coooiiii Gud i .37
An:]exe B (informative) Perturbations conduites générées par les conyertisseurs de
(XU TE 3= o = o P .43

Figure 1 — Principales catégories d’aCCes ........oeuuviniiniie e N e .27

Figyre A.1 — Unité motrice alimentée en courant alternatif-avec traction en courant
altefnatif et filtre psophométrique cOté ligne ... .y e .40

Figyre A.2 — Systéme en courant alternatif/courant alternatif avec filtre d'amélioration
du flacteur de puissance c6té convertisseur et avec réseau d'alimentation train et

aux|liaire en courant continu OuU triphaseé ... . oo .40
Figure A.3 — Systéme conventionnel avec entrée en courant alternatif et moteurs de

traction en courant continu alimentés parconvertisseur a contréle de phase ...................... .41
Figyre A.4 — Systéme d’alimentation~en courant continu avec traction en courant

Alte N atif oo R e .41
Figuyre A.5 — Autres acces de convertisseur et électronique de commande ......................... .42
Figlire B.1 — MONtage A €S S@I .. uuiiniii i e .43

Tableau 1 — Emissioh-~ Accés par les bornes d’alimentation auxiliaire en courant
altefnatif et en courant continu (entrée et sortie) ..o .30

Tabjeau 2 — Emission — Alimentation batterie (entrée et sortie)............ccocoveeeeeiveeeeecicnee .31

Tabjeau 3-=Immunité — Accés référencés a la batterie (sauf en sortie des sources
d’énergie), acces par les bornes d’entrée d’alimentation auxiliaire en courant alternatif

(tension assignée < 480 Vff) -.ooooeeiiiiiiiiiiiiii i .33
Tableau 4 — Immunité — Accés par les lignes de commande et de mesure de

processus, de communication et de signalisation ... 34
Tableau 5 — Immunité — AcCes par I'enNVEIOPPE ....ovniniii e 35
Tableau A.1 — Exemples types d'appar€ilS........ccouiiuiiiiiiiiiiei e 38
Tableau A.2 — Descriptions des aCCeS tYPeS «ouiin i 39

Tableau B.1 — Exigences relatives aux émissions pour les accés par les bornes
d'alimentation en courant alternatif et en courant continu.................c.ooii i 43


https://iecnorm.com/api/?name=168960ee95e45bcfa579499c185309d7

IEC 62236-3-2:2018 © IEC 2018 - 23 -

1

2)

3)

4)

5)

6)
7)

8)

9)

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPLICATIONS FERROVIAIRES -
COMPATIBILITE ELECTROMAGNETIQUE -

Partie 3-2: Matériel roulant — Appareils

AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale des~normalis
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEEC)L’IEC a
bjet de favoriser la coopération internationale pour toutes les questions de normalisation_dans les dom{
e I'électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des No
imternationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessible
ublic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée 3
mités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participer,
rganisations internationales, gouvernementales et non gouvernementales, en(liaison avec I'lEC, partic
dgalement aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (I
lon des conditions fixées par accord entre les deux organisations.

es décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la m¢g
u possible, un accord international sur les sujets étudiés, étant dohné-que les Comités nationaux de
intéressés sont représentés dans chaque comité d’études.

es Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agr
mme telles par les Comités nationaux de I'l[EC. Tous les _efforts raisonnables sont entrepris afin que
assure de I'exactitude du contenu technique de ses publications; I'l[EC ne peut pas étre tenue responsab
dventuelle mauvaise utilisation ou interprétation qui en est{faite par un quelconque utilisateur final.

ans le but d'encourager I'uniformité internationale, de$,€Comités nationaux de I'lEC s'engagent, dans tou
esure possible, a appliquer de fagon transparente_les Publications de I'lEC dans leurs publications natior]
t régionales. Toutes divergences entre toutes,Rublications de I'|EC et toutes publications nationale
regionales correspondantes doivent étre indiquées-en termes clairs dans ces dernieres.

'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
fopurnissent des services d'évaluation de“conformité et, dans certains secteurs, accédent aux marque
nformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certific
indépendants.

ous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

ucune responsabilité ne doit* étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires
andataires, y compris ses éxperts particuliers et les membres de ses comités d'études et des Con
ationaux de I'lEC, pour‘tout préjudice causé en cas de dommages corporels et matériels, ou de tout

ommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les
e justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC o
tpute autre Publication de I'lEC, ou au crédit qui lui est accordé.

attention estyattirée sur les références normatives citées dans cette publication. L'utilisation de publica
reférencées-est obligatoire pour une application correcte de la présente publication.

‘attentionsest attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent
bjet de ‘droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels d
e bréevets et de ne pas avoir signalé leur existence.
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La Norme internationale IEC 62236-3-2 a été établie par le comité d'études 9 de I'lEC:
Matériels et systémes électriques ferroviaires.

Cette troisieme édition annule et remplace la deuxieéme édition publiée en 2008. Elle constitue
une révision technique et a été développée sur la base de EN 50121-3-2:2015.

Cette édition inclut les changements techniques significatifs suivants par rapport a I'édition
précédente:

a) clarification du domaine d’application (Article 1);

b) nouvelles définitions des accés et clarification dans les Tableaux 1 a 5;

c) exigences d’émissions étendues dans la plage de fréquences 1 GHz a 6 GHz, suivant

I'lEC 61000-6-4;


https://iecnorm.com/api/?name=168960ee95e45bcfa579499c185309d7

- 24 - IEC 62236-3-2:2018 © IEC 2

d) exigences d'immunité étendues dans la plage de fréquences 5,1 GHz a 6 GHz;

e) révision de I’Annexe B.

Cette Norme internationale doit étre lue conjointement avec I'lEC 62236-1.

Le texte de cette Norme internationale est issu des documents suivants:

Le napport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote-a

abopti a I'approbation de cette norme.

Ce flocument a été rédigé selon les Directives ISO/IEC, Partie 2.

Ung liste de toutes les parties de la série IEC 62236, publiées sous” le titre gén
Applications ferroviaires — Compatibilité électromagnétique, peut étre.consultée sur le
wel de I'lEC.

Le comité a décidé que le contenu de ce document ne sera-pas modifié avant la datg

stak
rela

FDIS Rapport de vote
9/2338/FDIS 9/2368/RVD

018

remplacé par une édition révisée, ou

hmendé.

ant

gral
site

de

ilit¢ indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les donngées
tives au document recherché. A cette date, le document 'séra

feconduit,

supprime,
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APPLICATIONS FERROVIAIRES -
COMPATIBILITE ELECTROMAGNETIQUE -

Partie 3-2: Matériel roulant — Appareils

1 Domaine d'application

La présente partie de I'lEC 62236 s’applique aux aspects d’émission et d'immunité deGEM
des|appareils électriques et électroniques destinés a étre utilisés a bord du matériel rOUJ:ant
ferrpviaire. L'IEC 62236-3-2 s’applique pour l'intégration des appareils a bord cdu* matgriel
roulant.

La plage de fréquences concernée va du courant continu a 400 GHz. Aucune mesure rn'est
nécessaire aux fréquences pour lesquelles aucune exigence n’est spécifiée.

L’application des essais dépend des appareils eux-mémes, de leur configuration, de lg¢urs
acces, de leur technologie et de leurs conditions de fonctionnement:

Le présent document prend en compte I’environnement interne du matériel roulant ferrovi

et |
app

Si

inte
aux
inte

Les
dan

Le
de |

L’ok
les

de perturbations-conduites et rayonnées.

Ceg limites™ et ces essais représentent les exigences essentielles de compatib
éledqtromagnétique.

environnement externe du systéme ferroviaire, ainsique les perturbations affectant
areils provenant d'équipements tels que les émetiedrs radioélectriques portables.

ntionnels de rayonnement, par exemple, systémes de balise), alors les exigences relat
émissions rayonnées du présent document ne s'appliquent pas a la transmis
htionnelle a partir d'un émetteur radio_tel que défini par I'UIT.

limites d'immunité ne s'appliquent pas dans les bandes d'exclusion telles que défi
5 la norme CEM correspondante pour les équipements radio.

brésent document ne s’applique pas aux émissions de transitoires lors du démarrage
arrét des appareils.

Emissions électromagnétiques et les exigences relatives aux essais d’immunité en mat

aire
es

in accés est destiné a émettre ou recevoir des communications radio (émettgurs

ves
5ion

hies

ou

jectif du présent_document est de définir les limites et les méthodes d’essai concerpant

iere

ilité

Les exigences relatives aux émissions ont été choisies pour assurer que les perturbations
générées par l'appareil qui fonctionne normalement & bord du matériel roulant ferroviaire ne
dépassent pas un niveau qui pourrait empécher d’autres appareils de fonctionner comme
prévu. Les limites d'émission données dans le présent document l'emportent sur
exigences relatives aux émissions des appareillages individuels embarqués sur le matériel

roul

ant données dans les autres normes.

les

De la méme maniére, les exigences relatives a l'immunité ont été choisies pour assurer un
niveau approprié d’immunité pour les appareils du matériel roulant.

Les

exigences relatives aux essais sont spécifiées pour chaque accés considéré.
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018

Ces dispositions spécifiques sont utilisées avec les dispositions générales données dans
I''EC 62236-1.

2

Références normatives

Les documents suivants cités dans le texte constituent, pour tout ou partie de leur contenu,
des exigences du présent document. Pour les références datées, seule I'édition citée
s’applique. Pour les références non datées, la derniére édition du document de référence
s'applique (y compris les éventuels amendements).

IEC
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et de mesure — Essai d'immunité aux décharges électrostatiques
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rad
IEC
IEC

IEC
et d

IEC
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IEC

IEC
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IEC
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IEC
- N
IEC

IEC
Gérn

60571:2012, Applications ferroviaires — Equipements électroniques utilisés sur le matd
ant

61000-4-2:2008, Compatibilité électromagnétique (CEM) — Partie 4-2: Techniques d'e

61000-4-3:2006, Compatibilité électromagnétique (CEM) — Partie 4-3:’Techniques d'e
e mesure — Essai d'immunité aux champs électromagnétiques rayonnés aux fréquen
oélectriques

61000-4-3:2006/AMD1:2007

61000-4-3:2006/AMD2:2010

61000-4-4:2012, Compatibilité électromagnétique (CEM) — Partie 4-4: Techniques d’e
e mesure — Essai d'immunité aux transitoires électfiques rapides en salve

61000-4-5:2014, Compatibilité électromagnétique (CEM) — Partie 4-5: Techniques d'e
e mesure — Essai d'immunité aux ondes de.choc
61000-4-5:2014/AMD1:2017

61000-4-6:2013, Compatibilité électromagnétique (CEM) — Partie 4-6: Techniques d'e
de mesure — Immunité aux _perturbations conduites, induites par les cha
pélectriques

61000-4-30:2015, Compatibilité électromagnétique (CEM) - Partie 4-30: Techniq
sai et de mesure — Méthodes de mesure de la qualité de I'alimentation

61000-6-4:2006{ Compatibilité électromagnétique (CEM) — Partie 6-4: Normes génériq
brme sur I'émission pour les environnements industriels
61000-6-4:2006/AMD1:2010

62236212018, Applications ferroviaires — Compatibilité électromagnétique — Partig
éralités

Briel

5sai

5sai
ces

ssai

5sai

5sai
mps

ues

ues

IEC

CIS

62236-3-1:2018, Applications ferroviaires — Compatibilité élecfromagnétique — Partie 3-1:
Matériel roulant — Trains et véhicules complets

PR 16-2-1:2014, Spécifications des méthodes et des appareils de mesure

des

perturbations radioélectriques et de I'immunité aux perturbations radioélectriques — Partie 2-1:
Méthodes de mesure des perturbations et de l'immunité — Mesures des perturbations
conduites

CISPR 32:2015, Compatibilité électromagnétique des équipements multimédia — Exigences
d'émission
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3 Termes, définitions et termes abrégés

3.1 Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s'appliquent.

L'ISO et I'lEC tiennent & jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1/
appareil embarqué
prodluit fini ayant une fonction intrinséque destiné a étre monté dans une cinstallation| de
matgriel roulant

3.1
accps <en compatibilité électromagnétique>
intefface particuliéere d'un matériel qui assure son couplages avec [I'environnement
éleqtromagnétique (161-01-01) extérieur et a travers laquelle)Vil est influencé par |cet
env|ronnement

EXEMPLE Accés par les bornes d’alimentation en courant alternatif~0u en courant continu auxiliaire, accég par
les H/S (Entrée/Sortie), accés par la borne de masse.

—

Notel 1 a 'article: Les principales catégories d'acces pour les/@ppareils embarqués sont données a la Figure

IAcces par les bornes d'alimentation
auxiliaire en courant alternatif Acces par I'enveloppe

ou en courant continu Accés de signalisation et de
communication

Alimentation batterie
APPAREIL

EMBARQUE Accés de mesure et de
Earth port commande de processus

Figure 1 — Principales catégories d’acces

Note| 2 a I'article:, Des exemples types d’appareils embarqués avec leurs accés sont énumérés a I’Annexe A.

Note] 3 a f'article: Les acces par l'alimentation de traction ne sont pas couverts par I'lEC 62236-3-2:2018,| voir
Anngxe/B:

[SOURCE: TEC 60050-161:7990, AMD4:2074 1671-01-27, modifiée]

3.1.3

acces par I’enveloppe

frontiére physique de I'appareil a travers laquelle les champs électromagnétiques peuvent
rayonner ou a laquelle ils peuvent se heurter

3.2 Termes abrégés

CA courant alternatif
MA Modulation d’amplitude
CISPR Comité international spécial des perturbations radioélectriques

CcC courant continu
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CEM Compatibilité électromagnétique

E/S Entrée/Sortie

uIT Union Internationale des Télécommunications

PC Personal computer (Ordinateur personnel)

r.m.s. root mean square (valeur efficace)

THD Total harmonic distortion (Taux de distorsion harmonique totale)

TV Télévision
4 |Critéres d'aptitude a la fonction
La pariété et la diversité des appareils définis dans le domaine d’application*du pré
docpument rendent difficile la définition de critéres précis pour I'évaluation_des résultats
essgis d'immunité.
Ung description fonctionnelle et une définition des critéres d’aptitude @la fonction, pendan
suitp aux essais de CEM, doivent étre fournies par le fabricant et notées dans le rap

d’eq

5

Il n
ess
conj

sai sur la base des critéres A, B et C définis dans I'|EC 62236-1:2018.

Conditions pendant les essais

est pas toujours possible de soumetire aux essais chaque fonction de l'appareil.
his doivent étre effectués dans le mode de fonctionnement type considéré par le fabri
me étant celui qui produit I'émission la plus\importante ou la susceptibilité maximale

sent
des

It ou
port

Les
ant
aux

perfurbations selon le cas dans la bande de-fréquences a I’étude tout en restant compaliible

ave
plan

Sil
il d

d'essai (voir la norme fondamentale de la série IEC 61000-4).

appareil est une partie d'un systéme, ou s’il peut étre connecté a des appareils auxiliai

permettant de vérifier les accés,conformément a CISPR 32:2015, Article 6, par exemple.

La
les

Si
con
con

tonfiguration et le mode de fonctionnement doivent étre spécifiés dans le plan d’essa
conditions réelles-d'essai doivent étre notées avec précision dans le rapport d’essai.

hexions similaires, un nombre suffisant d’entre eux doit étre choisi pour simuler
ditions _ de “fonctionnement réelles et pour s’assurer que tous les différents types

terminaisons sont couverts (par exemple: 20 % des accés ou au moins quatre acces).

Les

C les applications normales. Les conditions pendant I'essai doivent étre définies dang un

res,

pit alors étre soumis a essai dans la configuration minimale d'appareils auxiligires

et

‘appareil a ‘un grand nombre d’accés similaires ou d’accés comportant plusigurs

les
de

essais doivent &tre effectuds dans les conditions de fonctionnement epénifiénc pour

I'appareil et a sa tension nominale d’alimentation, sauf indication contraire.

6

Applicabilité

Les mesures du présent document doivent étre réalisées sur les accés appropriés de
I'appareil.

L’étude des caractéristiques électriques, de la connexion et de lutilisation d’'un appareil
particulier peuvent révéler que certains des essais ne sont pas applicables (par exemple:
'immunité rayonnée des moteurs a induction, des transformateurs). Dans de tels cas, la
décision de ne pas effectuer I’essai doit étre notée dans le plan d’essai et le rapport d’essai.
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f spécification contraire, les essais de CEM doivent étre des essais de type.

Essais d’émission et limites

Les essais d’émission et les limites pour les appareils couverts par le présent document sont

don

nés acceés par acces.

Les mesures doivent étre effectuées dans des conditions bien définies et reproductibles pour
chaque type de perturbation.

Les
4:2(

et l¢s montages d’essai sont données dans les Normes Fondamentales qui sont@éférenc

dang I'lEC 61000-6-4:2006.

La |distance de mesurage est de 10 m selon la ligne 1.1 dans I'IlEC61000-6-4:2
Tableau 1. Une distance de mesurage de 3 m peut étre utilisée avec une, limite augmenté
10 ¢B.

Les|convertisseurs de traction et les convertisseurs auxiliaires au-dela de 50 kVA n’ont
bespin d’étre testés individuellement, mais quand le véhicule'\entier est testé comme indi
dang 'lEC 62236-3-1.

La fgescription des essais d'émission conduite, les méthodes d’essai et le montage d’'e
sonf donnés dans les normes fondamentales indiquées dans les Tableaux 1 et 2.

Le ¢ontenu des normes fondamentales n’est pas répété ici; cependant, des modificationg

des
don

NOT]

essdjs, des méthodes d’essai et des montages d’essai.

limites d’émissions rayonnées définies pour I'accés par I'enveloppe dans I'|EC 6100
06, Tableau 1, doivent étre respectées. La description de I'essai, les méthodesde’e

informations complémentaires nécessaites pour l'application pratique des essais
hées dans le présent document.

E La référence a la "Norme fondamentale" est limitée aux parties de la norme qui donnent la description

D-6-
5sai
ées

06,
de

pas
qué

5sai

ou
sont

des
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