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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY -

Part 4: Emission and immunity of the signalling
and telecommunications apparatus

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation comprising

rnational co-operation on all questions concerning standardization in the electrical and/electronic fiel
end and in addition to other activities, IEC publishes International Standards, Technical Specific

national electrotechnical committees (IEC National Committees). The object of [EC"is to prpmote

fis. To
tions,

chnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as| “IEC

rested

in|the subject dealt with may participate in this preparatory work. International, governmental and non-

7) Ng
me
ot
ex
Py

8) At
in

itself does not provide any attestation of conformity. Independent certification bodies provide conf]
essment services and, in some aréeas, access to IEC marks of conformity. IEC is not responsible f
rvices carried out by independent certification bodies.

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

liability shall attach to IEC or its directors, employees, servants or agents including individual exper
mbers of its technical.committees and IEC National Committees for any personal injury, property dam
er damage of any (hature whatsoever, whether direct or indirect, or for costs (including legal feeg
penses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
blications.

ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
ispensabléfor the correct application of this publication.

9) At

parent rights. IEC shall not be held responsible for identifying any or all such patent rights.

entionSis“drawn to the possibility that some of the elements of this IEC Publication may be the sub

ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates glosely
h the International Organization for Standardization (ISO) in accordance’ with conditions determined by

tional
bm all

tional
bf IEC

blications is accurate, IEC cannot be held responsible for the way in which they are used or fgr any

order to promote international uniformity, IEGNational Committees undertake to apply IEC Publidations
nsparently to the maximum extent possible Tn*their national and regional publications. Any divergence
ween any |[EC Publication and the corresponding national or regional publication shall be clearly indicated in

pbrmity
br any

s and
hge or
) and
r IEC

bns is

ect of

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 62236-4 has been prepared by IEC technical committee TC 9:

Elect

rical equipment and systems for railways.

This third edition cancels and replaces the second edition, issued in 2008. It constitutes a
technical revision and has been developed on the basis of EN 50121-4:2015.

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

a) clarification of scope (Clause 1);

b) n
c) e

d) in
This

The fext of this International Standard is based on the following docunjents:

Full i
ther

This

A ligt of all parts in the IEC 62236 series, published under the general title Ra

appli
The

stabi
the s

—

€

o W

—

€

e a

wedefinition (f‘lanen Q)’

mission requirement extended in the frequency range 1 GHz to 6 GHz . folg
FC 61000-6-4;

nmunity requirement extended in the frequency range 5,1 GHz to 6 GHz.

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

FDIS Report on voting
9/2339/FDIS 9/2369/R\/D

nformation on the voting for the approval of this laternational Standard can be fou
pport on voting indicated in the above table.

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

Cations — Electromagnetic compatibility, can be found on the IEC website.

ity date indicated on the IEC-website under "http://webstore.iec.ch" in the data relat
pecific document. At thissdate, the document will be

confirmed,

ithdrawn,

placed by a revised edition, or

mended,

wing

nd in

ilway

tommittee has decided that the.contents of this document will remain unchanged untjil the

ed to

IMP(

)IRTANT — The “colour inside” logo on the cover page of this publication indig

that

ates

contains colours whnich are considere O De usetul Tor the correct understan

of its contents. Users should therefore print this publication using a colour printer.

ding
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INTRODUCTION
This part of IEC 62236 has been prepared in the form of a Product Standard.

It defines the immunity and emission test requirements for apparatus defined in the scope in
relation to the electromagnetic disturbances likely to be experienced in the railway. In
particular, the test requirements represent the essential electromagnetic immunity
requirements and have been selected to ensure an adequate level of immunity for apparatus
installed-ir on the railway locations.

TeSt unilclllclltb al'c epcuif;cd fUI Udbh |JUIt bUIIO;dGICd.
Safely considerations are not covered by this document.

In—special specific situations, where the level of disturbances may exéeed the levels
cons|dered in this document, e.g. at a special location or where a hand-held transmitfer is
used|in very close proximity to an apparatus, special mitigation measur€s may have {o be
necegsary employed.
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RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY -

Part 4: Emission and immunity of the signalling
and telecommunications apparatus

1 Scope

2018

This
insid
vehid
insta
IEC ¢

This

part of IEC 62236 applies to signalling and telecommunication apparatus that is\insfalled

b the railway environment.

Signalling and telecommunication apparatus- mountgd in

les is covered by IEC 62236-3-2:2018, signalling and telecommunicatior’ appa
led inside the substation and connected to substation equipment\is covere
2236-5:2018.

document specifies limits for emission and immunity and provides performance cr

atus
H by

teria

for dignalling and telecommunications (S&T) apparatus (including "“power supply systems

belorn
incre

ging to S&T) which may interfere with other apparatus insjde the rallway enwronme
nse the total emissions for the railway environment

apprppriate—standard and so risk causing Electromagnetic ‘Wterference (EMI) to appa
e the railway system.

outsi

nt, or

tatus

regtH T R } H 4 2 HARe
amisé S d a n orts EC 000-6 alesn
emrSHoh S HeG—+or—a- P F—POortS- A Eo IO H-HSO
bae adleauate_excent for the snecigl case of d8nharatus as defined in Note 1 of Table 1 | This
be—agegdate—excepttrortheSspecia—casSe ot ApparatdsSasS—aerHnea NOte——Oot+—1aBie——1+HS
Fhe-idmmunityvlevels—given-forthe-apparatuswilHinmost cases-allow-the-apparatusto-petform

y—+evers-ghiventor+thReappaiatdS-WiH—H-MOoSH6asSesSahowttheapparatdStopeftorm
3 ntended-inthe raibwa an onen ee Note) ha iImmun aval a ab ha 3 onhmon
eferpnee evaluating—the performance—of the apparatus—when subje o—interfefence
conllins—esditnenonnen o the cmomeotie cncl cocooioind cobloe fo o podie moofonon
The fequirements spgCified in this document apply for:

- v
- a
- p
p

{tal equipment\such as interlocking or command and control,

bparatus~iiside the 3 m zone,
brts ofiapparatus inside the 10 m zone with connection inside the 3 m zone,

brts’ 0f apparatus inside the 10 m zone with cable length > 30 m.

Other apparatus not covered by at least one of these given cases is in compliance with
IEC 61000-6-2.

If a port is intended to transmit or receive for the purpose of radio communication (intentional

radiators, e.g. transponder systems), then the radiated emission-and—immunitylimits—in-this
standard-at-the-communication-frequency-do-not-apphy requirements in this document are not

intended to be applicable to the intentional transmission from a radio-transmitter as defined
by the ITU.

Immunity limits do not apply in the exclusion bands as defined in the corresponding EMC
related standard for radio equipment.

This document does not specify basic personal safety requirements for apparatus such as

prote

ction against electric shock, unsafe operation, insulation co-ordination and re

lated
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dielectric tests. The requirements were developed for and are applicable to this set of
apparatus when operating under normal conditions. Fault conditions of the apparatus have
not been taken into account.

The frequency range considered is from DC to 400 GHz. No measurements need to be
performed at frequencies where no requirement is specified.

For lr_\rnrhlr‘fc n the Scope of IEC . 61000-3 ‘7, IEC 61000-3 Q, IEC 61000.3.11 or
IEC $1000-3-12, the requirements of those standards also apply.

Testi oo . : o Ol )

Thesg specific provisions are—to—be used in conjunction with the general provisions in
IEC 6$2236-1.

NoTE| The immunity and emission levels do not of themselves guarantee that the integnation
of apgparatus will necessarily be satisfactory. The document cannot cover all the pogsible
configurations of the apparatus, but the test levels are sufficient’to achieve satisfactory [EMC
in the majority of cases.

2 Normative references

The following documents are referred to in the.text in such a way that some or all of|their
contgnt constitutes requirements of this document. For dated references, only the etﬂition
cited|applies. For undated references, the latést edition of the referenced document (incl

any gmendments) applies.

ding

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

IEC $1000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-3: Testing | and
meagufement techniques — Radiated, radio-frequency, electromagnetic field immunity tesf

IEC 61000-4-4:2012, Electromagnetic compatibility (EMC) - Part 4-4: Testing and
measurement techniques — Electrical fast transient/burst immunity test

IEC 61000-4-5:2014, Electromagnetic compatibility (EMC) - Part 4-5: Testing and
measurement techniques — Surge immunity test

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

IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) - Part 4-8: Testing and
measurement techniques — Power frequency magnetic field immunity test
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IEC 61000-6-2:2016, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards —
Immunity standard for industrial environments

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 Railwav anplications = Electromagneticcompatibility — Part 1: Genera
T P4 rr 7 r 7

—Apf

CISHR 16-2-1:2014, Specification for radio disturbance and immunity megasuring appa

and
distu

3 1

3.1

For t

ISO Ind IEC maintain terminological databases“\for use in standardization at the follg

addr

B

[«

(v

3.1.1
port
parti
with
is inf]

EXAM

Note 1
Figurg

[sou

nethods — Part 2-1: Methods of measurement of disturbances and immunity — Condj
'bance measurements

'erms, definitions and abbreviated terms

Terms and definitions

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

SSes:

EC Electropedia: available at http://www~electropedia.org/

O Online browsing platform: available at http://www.iso.org/obp

<in electromagnetic compatibility>

ular interface of-the—spes&ified—apparatus an equipment which couples this equip

he external electromagnetic environment (161-01-01) and through which the equip
uenced by this envifenment

PLE AC power, port, DC power port, 1/0 (input/output) port, earth port.

to entry: <Jhe main categories of ports for signaling and telecommunication apparatus are presen
1.

RCEJIEC 60050-161:1990, AMD4:2014, 161-01-27, modified]

ratus
icted

wing

ment
ment

ted in

Enclosure port

AC power port /0 port
DC power port APPARATUS earth port
IEC

Figure 1 — Main categories of ports
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3.1.2

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

impinge-{see-Figure—1)

3.1.3

3 m zone
area along the railway line within a distance of 3 m from the centerline of the nearest track at

both

3.1.4

sides of the track

10 m
area
both

3.2
AC
AM
DC
EM
EMI
I/0
ITU
r.m
S&T]

Is. Root mean square

zone
along the railway line within a distance of 10 m from the centerline of the nearest tra
sides of the track

Abbreviated terms
Alternating current
Amplitude modulation
Direct current
D Electromagnetic compatibility
Electromagnetic interference
Input / Output

International Telecommunication Union

Signalling and telecommunication
Description of location

railway environment is characterized as described in IEC 62236-1:2018.—S4

deration-is given-in-this standard to apparatus-intended to be installed within 3 m df

ck at

...,
+
oy
P

5 Ek

SCTatrtoTT 9T teLT: apPpParatas oo Tto—1oT ot tco

mission limits for apparatus

App
is de
emis

ports|.

ratus whichcomplies with the radiated and conducted emission levels of IEC 6100

ion§” from any DC power port are within the emissions limits specified for AC p

D-6-4

med_te~meet the emission requirements of this document, provided that the condiicted

ower

The—maximum emissions—permitted—byEC 61000-6-4 limits defined in Table 1 shall be
complied with. The conducted emission I|m|ts shaII apply to both AC and DC power ports. ﬁA

radmedqerms&erkeﬁheeeeelesureperp Where the apparatus is mtended to be used in an

environment other than the railway environment,

appropriate standards shall apply.

then the emission limits given in the
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6 Immunity

6.1 Performance criteria

The variety and diversity of the apparatus within the scope of this document makes it difficult
to define precise criteria for the evaluation of the immunity test results. Three general levels
of performance are therefore used, as defined in |[EC 62236-1.

6.2 | Fest Immunity requirements

The [mmunity requirements for apparatus covered by this document are given on a pqrt by
port basis.

Test requirements are specified for each port considered.

Testg shall be conducted in a well-defined and reproducible-manner. The tests shall be
carrigd out as single tests in sequence. The sequence of testing is optional. The description
of the test, the test generator, the test methods and the dest set-up are given in the basic
standards referred to in Tables 2 to 6.

If thg apparatus has a large number of similar ports’ or ports with many similar conneclions,
then |a sufficient number shall be selected to sitmulate actual operating conditions and to
ensure that all the different types of terminationare covered (e.g. 20 % of the ports or at|least
four ports).

The immunity levels given for the appanafus will in most cases allow the apparatus to pefform
as intended inside the railway envitonment. The immunity level establishes a compmon
refergence for evaluating the perfdrmance of the apparatus when subject to interferlence
resulfing from direct exposure of-the apparatus and associated cables to a radio freqyency
field,|or by coupling of the intetierence from a remote source.

The ¢ontents of the basic\standards are not repeated herein; however, additional informjation
needed for the practicalyapplication of the tests is given where appropriate.

Voltages induced:by traction currents are not treated herein. They have to be covered bl the
functjonal specification.
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1 1 ) pu | al
Interfratiomat—Standard

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY —

Part 4: Emission and immunity of the signalling
and telecommunications apparatus

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
national electrotechnical committees (IEC National Committees). The object of I[EC"is to pr

end and in addition to other activities, IEC publishes International Standards, Technical Specificg
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inte
in |[the subject dealt with may participate in this preparatory work. International, governmental and
governmental organizations liaising with the IEC also participate in this prepanation. IEC collaborates g
with the International Organization for Standardization (ISO) in accordance’ with conditions determin|
agfeement between the two organizations.

The formal decisions or agreements of IEC on technical matters express,‘as nearly as possible, an interna
cohsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts areMinade to ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the way in which they are used or fq
mipinterpretation by any end user.
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In|order to promote international uniformity, IECNational Committees undertake to apply IEC Publications

trgnsparently to the maximum extent possible in*their national and regional publications. Any diver
between any IEC Publication and the corresponding national or regional publication shall be clearly indica
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some aréas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
megmbers of its technical.committees and IEC National Committees for any personal injury, property dam
other damage of any fiature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
Publications.

At{ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensabje~for the correct application of this publication.

Atlentiontis=drawn to the possibility that some of the elements of this IEC Publication may be the sub
pafent rights. IEC shall not be held responsible for identifying any or all such patent rights.

gence
ted in

brmity

br any

s and
hge or
) and
r IEC

bns is

ect of

[l S oY Vo Vo VoSN, BN W I o L Kl SN loio s 1 Y ke ¢
LU UZ200=5% Tidos UTTIT propyaicu Uy TGO oculinidar CUTTITITICT 1

;
Electrical equipment and systems for railways.

C 9:

This third edition cancels and replaces the second edition, issued in 2008. It constitutes a
technical revision and has been developed on the basis of EN 50121-4:2015.

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

a)
b)

c)

clarification of scope (Clause 1);

new definition (Clause 3);

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

IEC 61000-6-4;
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d) immunity requirement extended in the frequency range 5,1 GHz to 6 GHz.

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
9/2339/FDIS 9/2369/RVD

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

h b ' H R il lo P |
t e r;}JUIL vt volnryg miuaieatcu mr i davuve 1dUlc.

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

A ligt of all parts in the IEC 62236 series, published under the generaly title Rajlway
applications — Electromagnetic compatibility, can be found on the IEC website:

The ¢ommittee has decided that the contents of this document will remain unchanged unfil the
stability date indicated on the IEC website under "http://webstore.igc.ch” in the data related to
the specific document. At this date, the document will be

e rgconfirmed,

—

e withdrawn,

—

gplaced by a revised edition, or

e amended.
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INTRODUCTION

This part of IEC 62236 has been prepared in the form of a Product Standard.

It defines the immunity and emission test requirements for apparatus defined in the scope in
relation to the electromagnetic disturbances likely to be experienced in the railway. In
particular, the test requirements represent the essential electromagnetic immunity
requirements and have been selected to ensure an adequate level of immunity for apparatus
installed on the railway locations.

TeSt C\.{Uilclllclltc dal'c apcuif;cd fUI Udbh |JUIt bUIIQ;dUICd.
Safely considerations are not covered by this document.

In specific situations, where the level of disturbances may exceed the levels)considered in
this gdocument, e.g. at a special location or where a hand-held transmittervis used in|very
closqg proximity to an apparatus, special mitigation measures may have te be employed.
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RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY -

Part 4: Emission and immunity of the signalling
and telecommunications apparatus

1 Scope

This part of IEC 62236 applies to signalling and telecommunication apparatus that is\insfalled
inside the railway environment. Signalling and telecommunication apparatus- mountgd in
vehidles is covered by IEC 62236-3-2:2018, signalling and telecommunication’ apparatus
installed inside the substation and connected to substation equipmenty\\is coverefd by
IEC 6$2236-5:2018.

This [document specifies limits for emission and immunity and provides performance crjteria
for dignalling and telecommunications (S&T) apparatus (including "power supply sysftems
belonging to S&T) which may interfere with other apparatus insjde the railway environment, or
increpse the total emissions for the railway environment and«o-risk causing Electromagnetic
Interference (EMI) to apparatus outside the railway system.

The fequirements specified in this document apply for

vital equipment such as interlocking or command and control,

apparatus inside the 3 m zone,

— pprts of apparatus inside the 10 m zone*with connection inside the 3 m zone,
pprts of apparatus inside the 10 m zehe with cable length > 30 m.

Other apparatus not covered by atyleast one of these given cases is in compliance| with
IEC §1000-6-2.

If a gdort is intended to transmit or receive for the purpose of radio communication (intenfional
radiators, e.g. transponder systems), then the radiated emission requirements in| this
document are not intended to be applicable to the intentional transmission from a rpdio-
transmitter as defined,by the ITU.

Immynity limjts¢do not apply in the exclusion bands as defined in the corresponding [EMC
relat¢d standard for radio equipment.

This [doCument does not specify basic personal safety requirements for apparatus sugh as
protectiom—agaimst—etectric—shock, unsafe —operatiom, inmsutatiom co-ordimatiom—amnd—Telated
dielectric tests. The requirements were developed for and are applicable to this set of
apparatus when operating under normal conditions. Fault conditions of the apparatus have
not been taken into account.

The frequency range considered is from DC to 400 GHz. No measurements need to be
performed at frequencies where no requirement is specified.

For products in the scope of IEC 61000-3-2, IEC 61000-3-3, IEC 61000-3-11 or
IEC 61000-3-12, the requirements of those standards also apply.

These specific provisions are used in conjunction with the general provisions in IEC 62236-1.
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The immunity and emission levels do not of themselves guarantee that the integration of
apparatus will necessarily be satisfactory. The document cannot cover all the possible
configurations of the apparatus, but the test levels are sufficient to achieve satisfactory EMC
in the majority of cases.

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 g IIIUIIUIIIIUIItD) apptes:

IEC $1000-4-2:2008, Electromagnetic compatibility (EMC) — Part 4-2: Testihg
meagurement techniques — Electrostatic discharge immunity test

IEC $1000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-37 Testing
meagurement techniques — Radiated, radio-frequency, electromagnetic field immunity tes
IEC $1000-4-4:2012, Electromagnetic compatibility (EMC) —.¢Part 4-4: Testing
meagurement techniques — Electrical fast transient/burst immunjty test

IEC 61000-4-5:2014, Electromagnetic compatibility (EMC) — Part 4-5: Testing
meagurement techniques — Surge immunity test

IEC ¢
meas
fields

IEC §
meas

IEC ¢
Immd

IEC ¢
Emis|
IEC ¢

IEC ¢

1000-4-6:2013, Electromagnetic compatibility = (EMC) - Part 4-6: Testing
urement techniques — Immunity to conducted-disturbances, induced by radio-freqU
1000-4-8:2009, Electromagnetic _compatibility (EMC) - Part 4-8: Testing
urement techniques — Power frequéncy magnetic field immunity test

1000-6-2:2016, Electromagnetic compatibility (EMC) — Part 6-2: Generic standa
nity standard for industrial’environments

1000-6-4:2006, Electromagnetic compatibility (EMC) — Part 6-4: Generic standa
sion standard for.ifidustrial environments
1000-6-4:2006/AMD1:2010

2236-1:2018, Railway applications — Electromagnetic compatibility — Part 1: Genera

and

distukbance-measirements

CISFJF 16=2-1:2014, Specification for radio disturbance and immunity measuring appa

ethods — Part 2-1: Methods of measurement of disturbances and immunity — Condi

and

and

and

and

and
ency

and

ds —

ds —

ratus
ycted

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:

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

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


http://www.electropedia.org/
http://www.iso.org/obp
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3.11

port <in electromagnetic compatibility>

particular interface of an equipment which couples this equipment with the external
electromagnetic environment (161-01-01) and through which the equipment is influenced by
this environment

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

Note 1 to entry: The main categories of ports for signaling and telecommunication apparatus are presented in
Figure 1.

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

Enclosure port

AC power port /O port

DC power port APPARATUS earth\port

IEC

Figure 1 — Main categories of ports

3.1.2
enclosure port
phys|cal boundary of the apparatus through which eleéiromagnetic fields may radiaie or
impirjge

3.1.3
3 m zone
areafalong the railway line within a distancef’3 m from the centerline of the nearest track at
both sides of the track

3.1.4
10 m| zone

area [along the railway line withinla distance of 10 m from the centerline of the nearest track at
both ides of the track

3.2 Abbreviated terms

AC Alternating current

AM Amplitude modulation

DC birect current

EMC Electromagnetic compatibility

EMI Electromagnetic interference

/O Input / Output

ITU International Telecommunication Union
r.m.s. Root mean square

S&T Signalling and telecommunication

4 Description of location

The railway environment is characterized as described in IEC 62236-1:2018.
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5 Emission limits for apparatus

Apparatus which complies with the radiated and conducted emission levels of IEC 61000-6-4
is deemed to meet the emission requirements of this document, provided that the conducted
emissions from any DC power port are within the emissions limits specified for AC power
ports.

The emissions limits defined in Table 1 shall be complied with. The conducted emission limits
shall apply to both AC and DC power ports. Where the apparatus is intended to be used in an
environment other than the railway environment, then the emission limits given in the
appropriate standards shall apply
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6 Immunity

6.1

Performance criteria

The variety and diversity of the apparatus within the scope of this document makes it difficult
to define precise criteria for the evaluation of the immunity test results. Three general levels
of performance are therefore used, as defined in IEC 62236-1.

6.2

Immunity requirements

The

port basis.

Test fequirements are specified for each port considered.

Tests

carrigd out as single tests in sequence. The sequence of testing is optional. The descri
of the test, the test generator, the test methods and the test set-up ‘are given in the

stand

If thg
then

ensufe that all the different types of termination are coveréd (e.g. 20 % of the ports or at
four ports).

The i
as ir

reference for evaluating the performance.of’the apparatus when subject to interfen
resulting from direct exposure of the apparatus and associated cables to a radio frequ

field,

The
need

Volta
funct

mmunity requirements 1or apparatus covered DYy this document are given on a pg

shall be conducted in a well-defined and reproducible manner. {The tests shqg

ards referred to in Tables 2 to 6.

a sufficient number shall be selected to simulate actual operating conditions a

mmunity levels given for the apparatus will innmost cases allow the apparatus to pe

or by coupling of the interference from a remote source.

contents of the basic standards’are not repeated herein; however, additional inform
pd for the practical application of the tests is given where appropriate.

onal specification.

apparatus has a large number of similar ports or ports’with many similar connecl

rt by

Il be

ption
basic

ions,
d to
least

form

tended inside the railway environment. “FFhe immunity level establishes a common

ence
ency

ation

ges induced by traction“Currents are not treated herein. They have to be covered bl the
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPLICATIONS FERROVIAIRES -
COMPATIBILITE ELECTROMAGNETIQUE -

Partie 4: Emission et immunité des appareils
de signalisation et de télécommunication

AVANT-PROPOS

La] Commission Electrotechnique Internationale (IEC) est une organisation mondiale dé_.normali
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de ("/EC). L'IEC

objet de favoriser la coopération internationale pour toutes les questions de normalisation dans les don|
de| I'électricité et de I'électronique. A cet effet, '|EC — entre autres activités % <publie des N
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibl
puplic (PAS) et des Guides (ci-apres dénommés "Publication(s) de I'l[EC"). Leur_élaboration est confiée
comités d'études, aux travaux desquels tout Comité national intéressé par le-sujet traité peut participe
organisations internationales, gouvernementales et non gouvernementales,cen tiaison avec I'lEC, parti
égplement aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation
se|lon des conditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'l[EC concernant les questions téechniques représentent, dans la n
du| possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux dg
intéressés sont représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme defecommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous les{efforts raisonnables sont entrepris afin qug
s'dssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
I'éyentuelle mauvaise utilisation ou interprétation qui em est faite par un quelconque utilisateur final.

Dgns le but d'encourager I'uniformité internationaleydes Comités nationaux de I'lEC s'engagent, dans td
mesure possible, a appliquer de fagon transparente‘les Publications de I'lEC dans leurs publications nati
et|régionales. Toutes divergences entre toutés Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indéper
fouyrnissent des services d'évaluationde conformité et, dans certains secteurs, accédent aux marqu
copformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
indépendants.

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

Adcune responsabilité neNdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
mandataires, y compri§™ses experts particuliers et les membres de ses comités d'études et des C
nafionaux de I'lEC, pour’ tout préjudice causé en cas de dommages corporels et matériels, ou de tout

donmage de quelque-hature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris lep

de| justice) et leStdépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
todite autre Publication de I'lEC, ou au crédit qui lui est accordé.

L'gqttention ‘est’ attirée sur les références normatives citées dans cette publication. L'utilisation de public
référencées est obligatoire pour une application correcte de la pre’sente publication.

Isation
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sldroits

La Norme internationale IEC 62236-4 a été établie par le comité d'études 9 de I'lEC: Matériels
et systémes électriques ferroviaires.

Cette troisieme édition annule et remplace la deuxiéme édition publiée en 2008. Elle constitue
une révision technique et a été développée sur la base de EN 50121-4:2015.

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 (Article 3);
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c) exigences d’émissions étendues dans la plage de fréquences 1 GHz a 6 GHz, suivant
I'EC 61000-6-4;

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

Cette Norme internationale doit étre lue conjointement avec I'l[EC 62236-1.

Le te

Le r%

Ced

Une
Appl
web

Le ¢
stabi
relati

-

4

e S

-

4

xte de cette Norme internationale est issu des documents suivants:
FDIS Rapport de vote
9/2339/FDIS 9/2369/RVD

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

pport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

liste de toutes les parties de la série IEC 62236, publiées~sous le titre général

cations ferroviaires — Compatibilité électromagnétique, peut étte’consultée sur Ig
e I'lEC.

bmité a décidé que le contenu de ce document ne sera,pas modifié avant la daf
ité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les don
ves au document recherché. A cette date, le document sera

conduit,

ipprimé,

mplacé par une édition révisée, ou

mendé.

site

e de
nées
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INTRODUCTION

La présente partie de I'lEC 62236 a été préparée sous la forme d’'une Norme de Produits.

Elle définit les exigences d’essai d'immunité et d’émission pour les appareils définis dans le
domaine d’application, en ce qui concerne les perturbations électromagnétiques susceptibles
d’apparaitre dans le domaine ferroviaire. Les exigences d’essai représentent en particulier les
exigences d'immunité électromagnétique essentielles et ont été choisies pour assurer un
niveau approprié d’immunité pour les appareils installés sur les systémes ferroviaires.

LeS A;HCIIL;CO IC:Gt;VUD dUA UDDG;D DUIIt apc'uific'co pLUul uhaquc auuéa bUIID;déIe.
Les gonsidérations de sécurité ne sont pas couvertes par le présent document.

Dang des situations particulieres ou le niveau de perturbation peut dépasser les niveayx de
perturbation examinés dans le présent document, par exemple, a un emplacement spécigl ou
lorsgu’un émetteur portable est utilisé trés prés d'un appareil, des mesures spécialgs de
rédugtion peuvent devoir étre prises.
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APPLICATIONS FERROVIAIRES -
COMPATIBILITE ELECTROMAGNETIQUE -

Partie 4: Emission et immunité des appareils
de signalisation et de télécommunication

1 Domaine d'application

2018

La présente partie de I'lEC 62236 s’applique aux appareils de signalisation e

telec

bmmunication qui sont installés a I'intérieur de I’environnement ferroviaire. Les.app

de sjgnalisation et de télécommunication montés dans les véhicules sontnGouverts

'EC
sous
I'EC

Le p|
d’apt

62236-3-2:2018, les appareils de signalisation et de télécommunication installé
station et connectés aux appareils de sous-station sont.” couverts
62236-5:2018.

tude a la fonction pour les appareils de signalisation et de télécommunication (S&

comgris les systémes d'alimentation appartenant a S&T) qQui’ peuvent perturber d’a
appareils dans l'environnement ferroviaire ou augmenter” les émissions totales

I'env
élect

romagnétique (EMI) pour des appareils a I'extérieudr{du systéme ferroviaire.

Les gxigences spécifiées dans le présent document.s'appliquent aux:

— éfiuipements vitaux tels que les équipements d’interlocking ou de contréle/commande
— appareils situés dans la zone de 3 m,

— agces des appareils situés dans lazene de 10 m avec connexion dans la zone de 3 m
— agcés des appareils situés dans(la zone de 10 m avec longueur de céble > 30 m.

Les autres appareils non couverts par au moins un des cas donnés ci-dessus sont confo
a I'lE|IC 61000-6-2.

Si up accés est destiné a émettre ou recevoir des communications radio (émet

inten
aux
inten

Les
dans

lionnels de rayonnement, par exemple, systémes de balise), alors les exigences relg
émissions rayoennées du présent document ne s'appliquent pas a la transmi
fionnelle & partir d'un émetteur radio tel que défini par I'UIT.

imites~d'immunité ne s'appliquent pas dans les bandes d'exclusion telles que dé
lalnofme CEM correspondante pour les équipements radio.

de
reils
par
s en
par

résent document spécifie les limites d’émission et d’'immunité et donne les critéres

) (y
utres

pour

ronnement ferroviaire et qui risquent ainsi, d’étre la cause d'un brouillage

rmes

teurs
tives
5sion

inies

Le présent document ne spécifie pas d'exigences fondamentales de sécurité du personnel
pour les appareils telles que la protection contre les chocs électriques, le fonctionnement non
sUr, la coordination de l'isolement et les essais diélectriques correspondants. Ces exigences
ont été développées pour cet ensemble d’appareils et elles lui sont applicables dans des
conditions normales de fonctionnement. Les conditions de défaut des appareils n’ont pas été

prise

s en compte.

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

Pour

les produits du domaine d’application des normes I|IEC 61000-3-2, IEC 61000-3-3,
IEC 61000-3-11 ou IEC 61000-3-12, les exigences de ces normes s’appliquent également.
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Ces dispositions spécifiques sont utilisées avec les dispositions générales données dans
I'lEC 62236-1.

L'immunité et les niveaux d’émission ne garantissent pas a eux seuls que l'intégration des
appareils sera nécessairement satisfaisante. Le document ne peut pas couvrir toutes les
configurations possibles des appareils, mais les niveaux d’essai sont suffisants pour obtenir
une CEM satisfaisante dans la majorité des cas.

2 Références normatives

Les documents suivants cites dans le texte constituent, pour tout ou partie de leur canftenu,
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/réfénence
s'apdlique (y compris les éventuels amendements).

IEC $1000-4-2:2008, Compatibilité électromagnétique (CEM) — Partie 4-2:Fechniques d'gssai
et del mesure — Essai d'immunité aux décharges électrostatiques

IEC $1000-4-3:2006, Compatibilité électromagnétique (CEM) — Partie,4-3: Techniques d'gssai
et dd mesure — Essai d'immunité aux champs électromagnétiques’rayonnés aux fréqugnces
radioglectriques

IEC §1000-4-4:2012, Compatibilité électromagnétique (CEM) — Partie 4-4: Techniques d’gssai
et del mesure — Essai d'immunité aux transitoires électriques rapides en salves

IEC 61000-4-5:2014, Compatibilité électromagnétique (CEM) — Partie 4-5: Techniques d'gssai
et del mesure — Essai d'immunité aux ondes de_choc

IEC 61000-4-6:2013, Compatibilité électramagnétique (CEM) — Partie 4-6: Techniques d'gssai
et de mesure - Immunité aux pefturbations conduites, induites par les champs
radioglectriques

IEC §1000-4-8:2009, Compatibilité électromagnétique (CEM) — Partie 4-8: Techniques d'essai
et delmesure — Essai d'immunité au champ magnétique a la fréquence du réseau

IEC 61000-6-2:2016, Compatibilité électromagnétique (CEM) — Partie 6-2: Normes générlques
— Nofme d'immunité-peur les environnements industriels

IEC 61000-6-4:2006, Compatibilité électromagnétique (CEM) — Partie 6-4: Normes générlques
— Nofme sur('émission pour les environnements industriels
IEC §1000%6-4:2006/AMD1:2010

IEC d 6-1:20 = [aire patibilité électromagnétique arfie 1:
Généralités

CISPR 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 I'immunité — Mesures des perturbations
conduites

3 Termes, définitions et termes abrégés

3.1 Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s'appliquent.
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L'ISO et I'lEC tiennent a 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

3.1.1

Accés <en compatibilité électromagnétique>

interface particuliére d'un matériel qui assure son couplage avec I'environnement
électromagnétique (161-01-01) extérieur et a travers laquelle il est influencé par cet
environnement

EXEMPLE Bornes d’alimentation en courant alternatif ou en courant continu, E/S (entrée/sortie), borne de tgrre.

Note 1 a I'article: Les principales catégories d'accés pour les appareils de signalisation et de télécommunidations
sont données a la Figure 1.

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

Accés par I’enveloppe

Accés par les bornes Accés par les E/S
d’alimentation en courant
alterhatif
Accéis par les bornes APPAREIL Accés par la borne de|terre
d’alimentation en courant
continu

IEC

Figure 1 — Principales catégories d’acceés

3.1.2
accé’r par I’enveloppe

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

3.1.3
zone(de 3 m
zone|le long de la ligne de chemin de fer située a une distance de 3 m au maximum fe la
ligne|centrale de la voie la plus proche des deux c6tés de la voie

3.1.
zone|de 10:m
zone|lesJong de la ligne de chemin de fer située a une distance de 10 m au maximum fde la
ligne|centrale de la voie la plus proche des deux cbtés de la voie
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