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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY -

Part 5: Emission and immunity of fixed
power supply installations and 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 (heredfter 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 aréas, 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 62236-5 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 50121-5:2015.

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

a) cl

arification of scope (Clause 1);

b) emission rnqnirnmnnf extended in the frnqunnr\y range 1. GH=z to 6 GH=z follg
IEC 61000-6-4;
mmunity requirement extended in the frequency range 5,1 GHz to 6 GHz;

c)
d) re

A

q

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

The {

Full i

the report on voting indicated in the above table.

This

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

appli
The
stabi

the s

—

q

e W

—

q

moval of limits for radiated H-fields in the frequency range 9 kHz to 150 kHz due t
ct that:

there are very few outside world victims;

there is low reproducibility.

ext of this International Standard is based on the following/documents:
FDIS Report on voting
9/2340/FDIS 9/2370/RVD

nformation on the voting for the approval, of this International Standard can be fou

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

cations — Electromagnetic. Compatibility, can be found on the IEC website.

wing

b the

nd in

ilway

ommittee has decided-that the contents of this document will remain unchanged untjl the

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

confirmed;

ithdrawn,

placed by a revised edition, or

ed to

o a

mended

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

The requirements of this part of IEC 62236 have been specified so as to ensure a level of
electromagnetic emission which will cause minimal disturbance to other equipment. The
levels, however, do not cover the following cases:

a) which may occur with an extremely low probability of occurrence in any location;
b) where highly susceptible apparatus—will-be is used in close proximity of the equipment

cpverea oy this aocument, fmwhich tase further measures may Mave 10 DE laKkell.

The e¢mission limits given are on the basis that the equipment of the product family ‘vange is
installed inraiway traction substation areas.
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RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY -

Part 5: Emission and immunity of fixed
power supply installations and apparatus

1 Scope

This [part of IEC 62236 applies to emission and immunity aspects of EMC for—fixed-power
suppty-installations—and electrical and electronic apparatus and systems intended-to-bejused
in-th¢se-installations for use in railway fixed installations for power supply. This‘ihcludep the
powdr feed to the apparatus, the apparatus itself with its protective control gircuits, trackside
itemg such as switching stations, power autotransformers, booster transformers, subsfation
powdr switchgear and power switchgear to other longitudinal and local supplies.

Filtens operating at railway system voltage (for example, for harmohic suppression or power
factof correction) are not included in this document since eachsite’has special requiremients.
Filtens would normally have separate enclosures with Separate rules for access. |If
electfomagnetic limits are required, these will appear in the¢spécification for the equipment.

Thef

If a dort is intended to transmit or receive for thepurpose 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.

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

Emisgsion and immunity limit§ are given for items of apparatus which are situated:

a) within the boundary«ofta substation which delivers electric power to a railway;

b) beside the track for the purpose of controlling or regulating the railway power supply,
including power factor correction-and-filtering;

c) ong the_frack for the purpose of supplying electrical power to the railway other than by
eans of_the conductors used for contact current collection, and associated rpturn
cpnductors. Included are high voltage feeder systems within the boundary of the rajlway

d) beside the track for controlling or regulating electric power supplies to ancillary railway
uses. This category includes power supplies to marshalling yards, maintenance depots
and stations;

e) various other non-traction power supplies from railway sources which are shared with
railway traction.

The immunity levels given in this document apply for:

— vital equipment such as protection devices;
— equipment having connections to the traction power conductors;

— apparatus inside the 3 m zone;
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— ports of apparatus inside the 10 m zone with connection inside the 3 m zone;
— ports of apparatus inside the 10 m zone with cable length > 30 m.

Apparatus and systems which are in an environment which can be described as residential,
commercial or light industry, even when placed within the physical boundary of the railway

substation,-shall-comply-with-the relevant generic-International EMC standard comply with
IEC 61000-6-1 for immunity and IEC 61000-6-3 for emission requirements.

Excluded from the immunity requirements of this document is power supply apparatus which
is intrinsically immune to the tests defined in Table 1 to Table 6 of this document.

NOTE| An example is an 18 MVA 230 kV to 25 kV power supply transformer.

These specific provisions are—te—be used in conjunction with the general previsions in
IEC ¢2236-1.

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 reférences, only the edition
cited|applies. For undated references, the latest edition of the referenced document (incldiding
any gmendments) applies.

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

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

IEC 61000-4-4:2012,.\_Electromagnetic compatibility (EMC) - Part 4-4: Testing and‘
meagurement techniques — Electrical fast transient/burst immunity test

IEC $1000-4¢532014, Electromagnetic compatibility (EMC) - Part 4-5: Testing and‘
meagurementtechniques — Surge immunity test

IEC $1000-4-6:2013, 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

IEC 61000-4-18:2006, Electromagnetic compatibility (EMC) - Part 4-18: Testing and
measurement techniques — Damped oscillatory wave immunity test
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IEC 61000-6-4:2006, Electromagnetic compatibility (EMC) — Part 6-4: Generic standards —
Emission standard for industrial environments

IEC 6

1000-6-4:2006/AMD1:2010

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

IEC 62236-2:2018, Railway applications — Electromagnetic compatibility — Part 2: Emission of
the whole railway system to the outside world

3 Terms, definitions and abbreviated terms

3.1

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

ISO Ind IEC maintain terminological databases for uge ‘in standardization at the folld

addr

[«

(v

3.1.1
app4q

alacth

BEC Electropedia: available at http://www.electropedia.org/

Terms and definitions

SSes:

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

ratus

roduct with an mtrinsic funection-intended for im
oaUCt tH—aH—HR_HHRSH t HO te G

lamantation into o
eRetato to—aH

wing

railwi
devid

[soy

3.1.2
envi
SUFFQ
influe
surrg
flora,

ic-or-electronicproduct-with-an c-function-intended-for-implementation-in

e or assembly of devices which can be used as an independent unit for specific fung

RCE: IEC 60050-151:2001, 151-11-22]

undings.in which a product or system exists, including air, water, land, natural resou
fauha,” humans and their interrelation

[Sou

[SOU

RCE: IEC Guide 109:2012, 3.3]

RCE: IEC 60050-901:2013, 901-07-01]
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3.1.3
tract

subsdtation, <in electric traction>

substation the main function of which is to supply an electric traction system
Note 1 to entry: The synonym substation is used.@nly when the context is clear.
[SOURCE: IEC 60050-811:2017, 811-36-02]

3.1.4

long|bus

bus gables with a length of more than 30 m

3.1.5

3 m zone

area

both sides ofrthe track

3.1.6]
10 m

[ L =
=HerOStre-poft

i L
AC power port
et e
APPARATUS control-port
DG power port Earth port
IEC 2188,
Ej | Mai . ¢

on substation, <in electric traction>

along theraifway line within a distance of 3 m from the centreline of the nearest tra

ck at

zZone

area along the railway line within a distance of 10 m from the centreline of the nearest track at
both sides of the track

3.1.7
railw

ay system voltage

railway system dedicated voltage converted from high voltage

EXAMPLE 25-0-25 kV, 50 Hz; 110 kV, 16,7 Hz.

3.2
AC
AM
DC

Abbreviated terms
Alternating current
Amplitude modulation

Direct current
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EMC Electromagnetic compatibility
ITU International Telecommunication Union
r.m.s. Root mean square

4 Performance criteria

The variety and 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. Three general levels of
performance are therefore used, as defined in IEC 62236-1.

5 Emission tests and limits

5.1 Emission from the traction substation to the outside world

Limit| values for this emission, over the frequency range-9 150 kHz to 1.-GHz are given in
IEC 62236-2.

NoTE| Guidance values are given in IEC 62236-2 for emission of (DC and power freqyency
magnetic fields.

Conductors (overhead or underground) between the substation”and the railway are part gf the
railway installation, but because of their wide variety of positions and ampere loadings,| limit
valugs cannot be set for the magnetic fields which they-produce.

Eor 4nparatus whic is under arcound— measuremante chall be made-in-the freauencv rdanae
For-4pparatus—which-is—under-ground, measurements-shall-be-made-in-the frequency range
Ol ten EO iz ol i cninen o the cvcnnel o coen the comsntie

NoTE| No limits are set for emissions into_the active space of the underground railway dpe to
the domplexities of obtaining measurements in the confined space and the lack of a prgcise
methpd of relating the measured values to the degree of disturbance which other apparatus
would suffer.

No measurements are necessary for total underground railway systems with no sufface
operation.

5.2 | Emission test for apparatus operating at less than 1 000 V r.m.s. AC

The emission limits for apparatus covered by this document which is supplied with elecitrical
powdr at a voltage below 1 000 V r.m.s. are given on a port by port basis in IEC 6100(-6-4;
Table 1.

5.3 | ‘Emission values within the boundary of the substation

Because there is such a wide variety of options for the design and the construction of the
substation, limits are not given for emission within the general space inside the boundary of
the substation. Practical measurements have been made and guidance values are given in
Annex A. These are for information only and are not part of the normative content of this
document.

6 Immunity-tests-and-limits requirements

The immunity test requirements for apparatus covered by this document are given on a port
by port basis in Table 1 to Table 6.

Tests shall be conducted in a well-defined and reproducible manner. The tests shall be
carried out as single tests in sequence. The sequence of testing is optional.


https://iecnorm.com/api/?name=cf2c0369594bbc0b1679a9ae18b7a2b9

IEC 62236-5:2018 RLV © IEC 2018 -1 -

The description of the tests, the test generator, the test methods, and the test set-up are
given in the Basic Standards which are referred to in Table 1 to Table 6. The contents of the
Basic Standards are not repeated herein, however, modifications or additional information
needed for the practical application of the tests are given in this document.

Where possible, the tests shall be made with a typical operating mode chosen to produce the
maximum susceptibility to—neise disturbance in the frequency band being investigated,
consistent with normal applications. The manufacturer shall define the conditions of the test in
the test plan.

NOTE If the apparatus is part of a system or can be connected to auxiliary apparatus, then

the &
auxil
meth

The
repof
critic

The {
rated

Somé
beca

Volta
cove

pparatus should preferably be tested while connected to the minimum configurati
ary apparatus necessary to exercise the test point in accordance with the ge
pds of CISPR-22-and IEC 61000-4 series.

configuration and mode of operation during the tests shall be precisely-noted in theg
t. It is not always possible to test every function of the apparatus; in such cases the
Al mode of operation should be selected.

ests shall be carried out within the specified operating range-for-the apparatus and
supply voltage.

e of the immunity levels are higher than those of the heavy industrial Generic Stan
se this has been found necessary in practice.

ges induced by traction currents are not-addressed treated here. They-shal have
ed by the functional specification (e.g. IEC 62497-1).

bn of
neral

test
most

at its

dard,

o be



https://iecnorm.com/api/?name=cf2c0369594bbc0b1679a9ae18b7a2b9



https://iecnorm.com/api/?name=cf2c0369594bbc0b1679a9ae18b7a2b9

- 13—

IEC 62236-5:2018 RLV © |IEC 2018

ZHM L
‘NV| % 08
a_bmo pale|npowun ('stwry) w/A €
N
I%/u.. ZHIN[000 9
O} ZHIN 00L G
o>
ZHM L
®/.7 ‘Y| % 08
saoINep
uonesiunwujod |eybip \/@ Jalieo pajeinpowun | (‘stw)) w/a g
woJj Seougqginysip
ale|nwis o}|pspusiul mwy ZHIN|00L ¢
ale syse)|esay] 1 zHIN 000 ¢
v €-¥-00019 @ €-%-00019 O3l
z
18111p0 // ._>_<_. w_\ row
pajenpodiun ayy v o
10 anjeA "s*qu'l ayj sl O Jauied pajeinpowun | ("stwrd) wW/A 0L
paijloads |9Ap| 1S8) BY L V
/mu zHn| 000 2
0]z
\VV/ 1 ZHIN 00% L
O 1 ZH L
‘INV| % 08
\ﬁwc JalJed pajeinpowun | (‘s'wd) w/A 02
@nC ZHIN| 000 L (EITEBEN NN LET
Ow 01 ZHIN 008 Kouanbauy-oipey A"
U\C. Z |
‘ o,
h~u/ AV| % 08
v J811IED Jales pajenpowun | ('stwl) WA 0L
pajenpodiun Q@ paje|npow apnjijdwy
10 @njea ‘s’ .\y sl ZHIN 008 ‘plaly d138ubewoI}29|d
payioads |aAp|\ISe} 8y L €-¥-00019 O3l €-¥-00019 O3l 0} Nﬁ_\,_ 08 Kouanbauy-oipey Ll
eliajlio sysews ajou dn-10s 159 JepuEBIS SISE uopjeoyyioads euawouayd
aouew.0}Iad A o Aygeoddy 19s 3sal piepue3s olsed }sal |ejuawiuoliAug



https://iecnorm.com/api/?name=cf2c0369594bbc0b1679a9ae18b7a2b9

IEC 62236-5:2018 RLV © IEC 2018

—14 -

Hqiyxe ueo sAeidsip 14D papIg

Iysun o018 ‘sauoydoJolw ojwe

9

"1898) 8bJieyosip Jle Jo/pue Joejuo

—~

JoJj09|0 ‘sjuswsld ||eH 6@ ‘spjal} ooubew 0} aAl}Isuss saoiAap Bul

b Jo AJjIgeoidde oy piepuels oiseq 995

(‘brwl) wyy | @A0Qe S109))8 9ouUslalIBIUl
urejuoo snjesedde o) saldde Ajuo 1se]

q

e

_\.U abieyosip a1y Mg F
q @ o abueyosip
q @J%.L ¢-¥-00019 03I ¢-¥-00019 O3l oB1eyosip J0eju09 N9+ olje}sou3o9|3 7l
wyy 00€
>
-G zh o
/U\C w/y 004
A4
z z
s 0L = sl awn Bun m%u H 09|/ ZH 0S
lmN w
salouanbauy p &W&_ de /Y ook pio1} anaubew
oy Ajuo [s)saL e 998 8-¥-00019 O3l 8-%-00019 03I ZH|L'91 Kouanbaiy — 1amogd €l
eliajlio syIewWey ajou dn-jos 350 piepueys siseg uonjeayyioads euawouayd
@ouewWIOIad Ayjigeorddy ; 1s9] |ejuswuoliAug



https://iecnorm.com/api/?name=cf2c0369594bbc0b1679a9ae18b7a2b9

15—

IEC 62236-5:2018 RLV © |IEC 2018

‘W | pesoxa Aew uoneoyoads |euoljouny s Janioeinuew ayy o} Buipioooe yjbus| |B1o} 8Soym sa|qed

"PEO| U 0G| B OlUI JUSLIND Jud|eAInba @

L1m Buioepiaiul suod o0} Ajuo a|qeolddy

q

|} SE pauljop 8q OS|e UeD [9A8] }S8} AU

Aouanbauy
uonijeday 4% G
v o s} 0g/s
pgsn
dwejo apnoeded q 998 #-%-00019 03| #-%-00019 03| yead Mg *F sjuaisuesy jseqd | 22
43 L
‘WY % 08
Jaljied J8111eo
v paje|npowun paje|npowun ('s'uit)) A 0L
oy} JO arjleA "s"w'J
ay) s geiioads ZHIN 08 apow uowwod
[9A8] 38} 8y L e 998 9--00019 03I 9-%#-00019 03| 0} ZHIN G1°0 Kouanbauiy-olpey | |2
INEN TRE] i} uopjeosyyioads euawouayd
soueWIOay syJeway ajou Ajijiqesrjddy dn-jas jsa] piepue}s oiseg 1891 [EIUBWILOIIAUT
1943009 ssad0.ud ul paA|OAUl JOU S3sN( ejep pue saul| [eubis 10} sjiod — AJlunww — Z ajqel



https://iecnorm.com/api/?name=cf2c0369594bbc0b1679a9ae18b7a2b9

IEC 62236-5:2018 RLV © IEC 2018

—16 —

‘PEO| U 0G| B.OJUMJUS1IND Jud|eAInba 8|y} Se paulyap aq OS|e UED |9A9] }S8} 8y |
‘Aufejod
Jayjoleus Aq
pamoj|o} Ajuejod
auo yua bBuiieys
inq Buieuisyje jou .
aul| 0} aul| ‘abejjon
q ouenbps 159} e 1$9] }In2419 uadQ MLF
pue |aAg| Alllenss S
yoes id} ses|nd ypes
S Yim pdise} 8q 0} 0} aul| ‘abejjon
aney |oA$| Ajluonas 1593 1INou19 uadQ NMZF
uanlb a1 mojaq
s|ons| Ajuenss ||y S-#-00019 23l S-%-00019 O3l si0g /2L sabing v'e
Aouanbauy
uonjedey 24X S
v AN st 05/5
pgsn
dwejo apnioeded -¥-00019 O3l ¥-¥-00019 O3l Jead McCF sjuaisuel) jse4 €¢
(sanem Aioje||19s0)
aul| 0} aul
g ZHWN | 1 038U t abejjon
pue zH3|001 ulog 81-%#-00019 O3l 81-¥-00019 O3l yiies o} suln N S Kioje|10s0 padweq [
43 L
‘NY % 08
J91jues Ja1ues
v paje|powun paje|npowun ("s'wra) A OL
ay} Jo anjleA "s"w'l
ay} sI geyoads ZHIN 08 apow uowwo?d
|9A8] 18} 8y ) e 998 9-#-00019 O3l 9-%-00019 O3l 0} ZHIN S1°0 Kouanbauy-oipey 1'e
eliojla SYJBWD ajou Ajljiqeondd dn-}as }so lepuej}s dise uopeayoads euswouayd
aouewJoyiad A o } Hiqeatddy jes jsal piepueys olseq }sal |ejudwiuoIAUg

snq Buoj| pue ‘saul| |0J}U0D pue JuswaInseaw ‘ssadold 10) sj0d — AJlunww| — ¢ 9jgel



https://iecnorm.com/api/?name=cf2c0369594bbc0b1679a9ae18b7a2b9

— 17 -

IEC 62236-5:2018 RLV © |IEC 2018

‘Buibieyoal 10} snjesedde ay)

w0l pa}oauuo9sIp 10 paAOWal 8q [|Beys ISAt-Uyolym Aisjieq ajqesabieyosas €yio A1ayeq e 0} Uoj}oauuod Id

'pPEQ].D 0G| € OUl JUSLIND Jus|eAlnba @

1 papuajul suod indul 0} ajqeoljdde JoN

|} Se pauljep oq 0Ss|e UBD |9A8] }S8) 8y

q

e

‘Aufejod
Jayjoleus Aq
pamoj|o} Ajuejod
auo yua bBuiieys
nq Buiyeuisyje jou
aouanbps iso) €

aul| o} aul| ‘abejjon

g pue |ang| Alllanss 159} 1IN0 usdo P} ¥
yoee id} ses|nd ypes
S Yim pdise} 8q 0} 0} aul| ‘ebejjoA
aney |aA$| Alllanes 1s8} 1noJ19 uadQ MZF
uanlb a1 mojaq
s|ons| Ajuenss ||y q 99S S-%700019 O3l S-%-00019 O3l si0g /2L sabing €'y
Aouanbauy
uonnaday 43 G
v AN s 05/5
q 998 7-#-00019 O3l 7-¥-00019 O3l Jesad NV F sjuaisuel) jse 'y
43 L
‘NY % 08
J91jues Ja1ues
v paje|npowun paje|npowun ("s'wra) A OL
ay} Jo anjleA "s"w'l
ay} sI goyoads ZHIN 08 apow uowwo?d
|9A8] 18} 8y 1 e 998 9-#-00019 O3l 9-%-00019 O3l 0} ZHIN S1°0 Kouanbauy-oipey (4
eliojla SYIgWY ajou Ajljiqesiddy dn-jas }s9] plepuejs oiseg uopeayoads euswouayd
aouewJoyiad e : : }sal |ejudawuoIAUg

sjiod Jamod j3ndino 9q pue }ndul Hg - AlUnwwy — § 3|qe



https://iecnorm.com/api/?name=cf2c0369594bbc0b1679a9ae18b7a2b9

IEC 62236-5:2018 RLV © IEC 2018

- 18 —

‘PEOI.D 0G| B Ojul JUaLIND JusjeAlnba alj) se paulyop 89 OS|e UBD [9A9] 1S9} AUl
‘Aufejod
Jayjoleus Aq
pamoj|o} Ajliejod
auo Yy bBuiieys
ing Buneluiaye jou .
) pue [oAd| Ajl1onss e o +
yoee id} ses|nd ypes
G YlIm pdisa) 8q 0} 0] aul| ‘abejjon
EYNCTVREYS TRSTFEYRCTS 1s93 1Inou19 uado N b F
uanlb a1 mojaq
s|ons| Ajuenss ||y S-%700019 O3l S-¥-00019 O3l si0g /2L sabing €'g
Aouanbauy
uonijedey ZHY G
v AN s 05/5
7-#-00019 O3l 7-%-00019 O3l Jesad NV F sjudisuel) jseq [
43 L
‘NY % 08
NET] F=5) Ja1ues
v paje|powun paje|npowun ("s'wra) A OL
ay} Jo anjleA "'s"w'J
ay} sI gayoads ZHIN 08 apow uowwo?d
|9A8] 18} 8y ) e 998 9-#-00019 O3l 9-%-00019 O3l 0} ZHIN S1°0 Kouanbauy-oipey 1'g
eliojla SYJBWD ajou Ajljiqeondd dn-}as }so lepuej}s dise uopeayoads euswouayd
aouewJoyiad A o } Hiqeatddy jes jsal piepueys olseq }sal |ejudawuoIAUg

sjiod Jamod jndino 9y pue jndul 9y — Ajlunwwy — G a|qe



https://iecnorm.com/api/?name=cf2c0369594bbc0b1679a9ae18b7a2b9

- 19—

IEC 62236-5:2018 RLV © |IEC 2018

‘w ¢ ueyy sso| yibus|

‘peo| U 0G| B Ojul Jusiind Jus|eAlinba o

a|geo yum sjqeonoeld aq jou Aew }sa

q

|} Se pauljep 8q OS|e UeD |9A8] 1S8} B

Aouanbaly "doy zHY §
v Yz su 06/S
q 998 ¥-¥-00019 03I ¥-¥-00019 03I Jead AL F sjuaisueu) jse4 9
ZHY L
‘WY % 08
Ja1jueo Jalued
v paje|npowun paje|npowun (sw) A0L
ay} jJo anjeA "s'w-'J
ay} siI goyloads ZHIN 08 apow uowwod
[9AS] 139} ay b qe 998 9-%-00019 03I 9-¥-00019 O3l 01 ZHN G1°0 Kouanbauy-olpey 19
el113}14o ) uoljeayy1oads euawouayd
souewIOIag wv_._JEmm ajou Ajjiqesiddy dn-jas }s9] piepue}s oiseg 1891 |EJUSWIUOIIAUT

uod yyieg — Aylunww — 9 a|qel



https://iecnorm.com/api/?name=cf2c0369594bbc0b1679a9ae18b7a2b9

- 20 - IEC 62236-5:2018 RLV © |IEC 2018

7 Fixed power supplies on railway property which are not used for railway
traction purposes

These are used for example for signalling systems, station services, office building services,
freight cranes and yard lighting.

They fall into two categories:

a) those that are supplied from non-railway sources. Examples are supplies from the local

public electricity supplier or from separate generators. These are outside the scope of this
dpcument. For products in the scope of IEC 61000-3-2, IEC 61000-3-3, IEC 61000-8-11 or
[EC 61000-3-12, the requirements of those standards also apply;

—

b) those that are supplied from railway sources which are shared with train traction.| The

ipply voltage may have a substantial harmonic content.-ltis-the responsibility-of- the{body

et ossarene il sopden oo nofellion the lovenle of Deasnne o ondl nibelon
hich—willensure—EMGC. The levels of immunity and emission shoéuld be defingd in
jreement between the suppliers and client. Examples are supplies(from tertiary windings

n rectifier transformers or from the railway AC overhead via transfopmers.

O M £ £ 0
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Annex A
(informative)

Emission within the boundary of the substation
for normal operation and during the operation of switches

As part of the programme of work to measure the emission from the boundary of the
substation, measurements were made of emissions at radio frequencies inside the substation
boundary. The antennas were placed in safe positions and fields were measured during
normal operation and during the operation of switches. Peak values of field strength were
from

awn.
z to
h the

Valug¢s are included in this annex for information only and-mustrar€ not-be-interpretgd-as
being the basis for limits. They are an indication of the performance of apparatus of different
ages|and designs, now in use in-raiway traction substations.

Substtations have a wide range of configurations, ratings and system voltages. It has not [peen
found possible to set emission limits for apparatus which will be installed within the boundary
of thp substation. Each specific substation will need\to be the subject of detailed study to
ensufe EMC between the various apparatus used-inside the boundary.
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Figure A.1 — Emisssion from switches — Peak

‘ NOTE|1 Operation of switches will generate transient radio fields and when the switch interrupts nominal| rated
current under conditions of rated voltage,’the emission when measured with CISPR 16-1-1 equipment at 3 m from
‘ the apparatus is not expected to exceed.the values shown in Table A.1 and Table A.2.

Table~A:1 — Emission from switches (150 kHz to 30 MHz)
Erequency Field, peak
MHz dB(pA/m)
Lo oo
0:45- 45
045 70
30 40
Measured by a loop antenna with the base between 1 m and 1,5 m above ground
level.
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Table A.2 — Emission from switches (30 MHz to 1 000 MHz)

Field, peak, vertical polarization

Frequency
MHz dB(pA/m)
30 85
1000 65

Measured with dipole antennas with the centre of the antenna 3 m above ground
level, the values being the end points of straight lines on dB / log(f)-plets graph.

NOTE]
item

dBuA/m

- The measuring distance refers to the distance from the nearest point of the_indiv
pf apparatus, or its enclosure.

A A
80 80 S
3
om
©
° \
60 —~ 60
50
\ 45
40 40
20
5 20
0 0
-20 -20
150 1 MHz 10 30 100 MHz 1
KHZ MHz MHz GHz
Y ) ) +
H field E field i

Figure A.2 — Emission within substation boundary — Peak

IEC

idual ‘

NOTE 2 Due to the wide variety of construction, no limits are set for the emission within the substation boundary ‘
(but outside the building). Measurements have been made in typical substations with CISPR 16-1-1 equipment and

the following values in Table A.3 and Table A.4 are representative:
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Table A.3 — Emission within substation (150 kHz to 30 MHz)

2018

Frequency Field, peak
MHz dB(pA/m)
0,009 70
-0;15- 25
0,15 50
30 20
Measured by a loop antenna with the base between 1 m and 1,5 m above ground
fevet:

Table A.4 — Emission within substation (30 MHz to 1 000 MHz)

Frequency Field, peak, vertical polarization
MHz dB(pA/m)
30 65
1000 45

Measured with dipole antennas with the centre of the antemna 3 m above ground
level, the values being the end points of straight lines onc«dB\/log(f) graph.

WARNING: There is a danger of electric sheek® from uninsulated conductors in

| subs
with

ations and any attempt to measure emissions from these conductors-must is to be
he most careful attention to ensuring safé’methods of working.

most
done
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY —

Part 5: Emission and immunity of fixed
power supply installations and 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 interns
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
Pyblications is accurate, IEC cannot be held responsible for the way in which they are used or fdg
mipinterpretation by any end user.

In|order to promote international uniformity, IECNational Committees undertake to apply IEC Publid
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.

Atf{entionSis=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.
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Electrical equipment and systems for railways.

e 9:

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 50121-5:2015.

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

a)
b)

c)

clarification of scope (Clause 1);

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

IEC 61000-6-4;
immunity requirement extended in the frequency range 5,1 GHz to 6 GHz;
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d) removal of limits for radiated H-fields in the frequency range 9 kHz to 150 kHz due to the
fact that:

— there are very few outside world victims;
— there is low reproducibility.

This 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
9/2340/FDIS 9/2370/RVD

Full information on the voting for the approval of this International Standard can, be foupd in
the r¢port on voting indicated in the above table.

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 - general title Rajlway
applications — Electromagnetic compatibility, can be found on the [EC website.

The ¢gommittee has decided that the contents of this documgnt\will remain unchanged untjl the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data relatpd to
the specific document. At this date, the document will bé

e rgconfirmed,

—

e withdrawn,

—

gplaced by a revised edition, or

e amended.
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INTRODUCTION

The requirements of this part of IEC 62236 have been specified so as to ensure a level of
electromagnetic emission which will cause minimal disturbance to other equipment. The
levels, however, do not cover the following cases:

a) which may occur with an extremely low probability of occurrence in any location;
b) where highly susceptible apparatus is used in close proximity of the equipment covered by
this document, in which case further measures may have to be taken.

The emission limits given are on the basis that the equipment of the product family range is
installed in traction substation areas.
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RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY -

Part 5: Emission and immunity of fixed
power supply installations and apparatus

1 Scope

This [part of IEC 62236 applies to emission and immunity aspects of EMC for eleetrical and
electfonic apparatus and systems intended for use in railway fixed installations“for power
supply. This includes the power feed to the apparatus, the apparatus itself with.its protdctive
contrpl circuits, trackside items such as switching stations, power autotransformers, bopster
transformers, substation power switchgear and power switchgear to other.fongitudinal and
local|supplies.

Filtefs operating at railway system voltage (for example, for harmohic suppression or power
factof correction) are not included in this document since eachsite’has special requiremients.
Filtens would normally have separate enclosures with &Separate rules for accesls. If

electfomagnetic limits are required, these will appear in thecspécification for the equipment.

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

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

Emission and immunity limits are given for items of apparatus which are situated:

ithin the boundary of a substation which delivers electric power to a railway;

T ©
N N
o_=

eside the track for the purpose of controlling or regulating the railway power supply,
ncluding power factot'correction;

c) ajong the track for-the purpose of supplying electrical power to the railway other than by
eans of thexceonductors used for contact current collection, and associated rpturn
cpnductorsQlncluded are high voltage feeder systems within the boundary of the rajlway
hich supply substations at which the voltage is reduced to the railway system voltage;

d) beside jthe track for controlling or regulating electric power supplies to ancillary rajlway

uses’, This category includes power supplies to marshalling yards, maintenance dtfpots
andictatian

ot
drrg—otatr

e) various other non-traction power supplies from railway sources which are shared with
railway traction.
The immunity levels given in this document apply for:

— vital equipment such as protection devices;

— equipment having connections to the traction power conductors;

— apparatus inside the 3 m zone;

— ports of apparatus inside the 10 m zone with connection inside the 3 m zone;
— ports of apparatus inside the 10 m zone with cable length > 30 m.

Apparatus and systems which are in an environment which can be described as residential,
commercial or light industry, even when placed within the physical boundary of the railway
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substation, comply with IEC 61000-6-1 for immunity and IEC 61000-6-3 for emission

requi

rements.

Excluded from the immunity requirements of this document is power supply apparatus which
is intrinsically immune to the tests defined in Table 1 to Table 6 of this document.

NOTE

An example is an 18 MVA 230 kV to 25 kV power supply transformer.

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

2 Normativereferences

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

IEC §1000-4-2:2008, Electromagnetic compatibility (EMC) — Part- 4-2: Testing | and
meagurement techniques — Electrostatic discharge immunity test

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

IEC 61000-4-4:2012, Electromagnetic compatibility~{EMC) — Part 4-4: Testing | and
meagurement techniques — Electrical fast transient/burst immunity test

IEC $1000-4-5:2014, Electromagnetic compatibility (EMC) - Part 4-5: Testing | and
meagurement techniques — Surge immunity {est

IEC $1000-4-6:2013, Electromagnetic@Z,compatibility (EMC) - Part 4-6: Testing | and
meagurement techniques — Immunity~to conducted disturbances, induced by radio-freqyency
fields

IEC 61000-4-8:2009, Electromagnetic compatibility (EMC) - Part 4-8: Testing | and
meagurement techniques — Power frequency magnetic field immunity test

IEC $1000-4-18:2006,—Electromagnetic compatibility (EMC) — Part 4-18: Testing| and
meagurement techniques — Damped oscillatory wave immunity test

IEC $1000-6£432006, Electromagnetic compatibility (EMC) — Part 6-4: Generic standands —
Emission,standard for industrial environments

IEC 61000-6-4:2006/AMD1:2010

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

IEC 62236-2:2018, Railway applications — Electromagnetic compatibility — Part 2: Emission of
the whole railway system to the outside world

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

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

3.11
apparatus
device or assembly of devices which can be used as an independent unit for specific functions

[SOURCE: IEC 60050-151:2001, 151-11-22]

3.1.2

envirenment
surrgundings in which a product or system exists, including air, water, land, natural resqujces,
flora|fauna, humans and their interrelation

[SOURCE: IEC Guide 109:2012, 3.3]
[SOYRCE: IEC 60050-901:2013, 901-07-01]

3.1.3
tractjon substation, <in electric traction>

substation, <in electric traction>

substation the main function of which is to supply an electric tfaCtion system

Note 1 to entry: The synonym substation is used only when the contéext is clear.

[SOURCE: IEC 60050-811:2017, 811-36-02]

3.1.4
long|bus
bus gables with a length of more than 30.m

3.1.5
3 m zone
area[along the railway line within"a distance of 3 m from the centreline of the nearest track at
both sides of the track

3.1.6
10 m| zone
area [along the railway line within a distance of 10 m from the centreline of the nearest track at
both sides of the track

3.1.7

railwmay_system voltage
railway-system dedicated voltage converted from high voltage

EXAMPLE 25-0-25 kV, 50 Hz; 110 kV, 16,7 Hz.

3.2 Abbreviated terms

AC Alternating current

AM Amplitude modulation

DC Direct current

EMC Electromagnetic compatibility

ITU International Telecommunication Union

r.m.s. Root mean square
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4 Performance criteria

The variety and 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. Three general levels of
performance are therefore used, as defined in IEC 62236-1.

5 Emission tests and limits

5.1 Emission from the traction substation to the outside world

Limit[ values Tfor this emission, over the frequency range 150 kHz to 1T GHz are givén in
IEC ¢2236-2.

Guidance values are given in IEC 62236-2 for emission of DC and power frequenc¢y magnetic
fieldy.

Conductors (overhead or underground) between the substation and the failway are part gf the
railway installation, but because of their wide variety of positions and ampere loadings,| limit
valugs cannot be set for the magnetic fields which they produce.

No limits are set for emissions into the active space of thedunderground railway due tp the
complexities of obtaining measurements in the confined‘space and the lack of a prgcise
methpd of relating the measured values to the degree ,of'disturbance which other apparatus
would suffer.

No measurements are necessary for total underground railway systems with no sufface
operation.

5.2 | Emission test for apparatus operating at less than 1 000 V r.m.s. AC

The emission limits for apparatus covered by this document which is supplied with electrical
powdr at a voltage below 1 000 V rm.s. are given on a port by port basis in IEC 61000-6-¢4.

5.3 | Emission values within'the boundary of the substation

Because there is such_a\wide variety of options for the design and the construction df the
substation, limits are ot given for emission within the general space inside the bounddgry of
the qubstation. Practical measurements have been made and guidance values are given in
Annex A. These.are for information only and are not part of the normative content of this
document.

6 Immunity requirements

The immunity test requirements for apparatus covered by this document are given on a port
by port basis in Table 1 to Table 6.

Tests shall be conducted in a well-defined and reproducible manner. The tests shall be
carried out as single tests in sequence. The sequence of testing is optional.

The description of the tests, the test generator, the test methods, and the test set-up are
given in the Basic Standards which are referred to in Table 1 to Table 6. The contents of the
Basic Standards are not repeated herein, however, modifications or additional information
needed for the practical application of the tests are given in this document.

Where possible, the tests shall be made with a typical operating mode chosen to produce the
maximum susceptibility to disturbance in the frequency band being investigated, consistent
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with normal applications. The manufacturer shall define the conditions of the test in the test
plan.

If the apparatus is part of a system or can be connected to auxiliary apparatus, then the
apparatus should preferably be tested while connected to the minimum configuration of
auxiliary apparatus necessary to exercise the test point in accordance with the general
methods of IEC 61000-4 series.

The configuration and mode of operation during the tests shall be precisely noted in the test
report. It is not always possible to test every function of the apparatus; in such cases the most
critical mode of operation should be selected.

The {ests shall be carried out within the specified operating range for the apparatusyand fat its
rated supply voltage.

Somg¢ of the immunity levels are higher than those of the heavy industrial Gegneric Stanfard,
becalise this has been found necessary in practice.

Voltages induced by traction currents are not treated here. They have to be covered by the
functjonal specification (e.g. IEC 62497-1).
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7 Fixed power supplies on railway property which are not used for railway
traction purposes

These are used for example for signalling systems, station services, office building services,
freight cranes and yard lighting.

They fall into two categories:

a) those that are supplied from non-railway sources. Examples are supplies from the local

public electricity supplier or from separate generators. These are outside the scope of this
pcument. For products in the scope of IEC 61000-3-2, IEC 61000-3-3, IEC 61000-8-f11 or
FC 61000-3-12, the requirements of those standards also apply;

b) those that are supplied from railway sources which are shared with train traetion| The
stipply voltage may have a substantial harmonic content. The levels of Nmmmunity] and
emission should be defined in agreement between the suppliers and client.) Exampleg are
s
v

= O

Ipplies from tertiary windings on rectifier transformers or from the rdilway AC overhead
a transformers.
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Annex A
(informative)

Emission within the boundary of the substation
for normal operation and during the operation of switches

As part of the programme of work to measure the emission from the boundary of the
substation, measurements were made of emissions at radio frequencies inside the substation
boundary. The antennas were placed in safe positions and fields were measured during
normal operation and during the operation of switches. Peak values of field strength were

foun
swit

A su
Thes|

hes during tests.

ficient number of results were obtained to allow Figure A.1 and Figure A.2"to be d

from

awn.

show the upper boundary of all results, for the frequency range 150 kHz,to 1 000 MHz.

Valu¢s are peak fields, measured with CISPR 16-1-1 test apparatus” and with| the
recommended bandwidths.
Valugs are included in this annex for information only and are nottheé basis for limits. [They
are gn indication of the performance of apparatus of different agestand designs, now in use in
tractipn substations.
Substtations have a wide range of configurations, ratings and system voltages. It has not peen
found possible to set emission limits for apparatus which will be installed within the boundary
of thp substation. Each specific substation will need\to be the subject of detailed study to
ensufe EMC between the various apparatus used-inside the boundary.
e A S
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Figure A.1 — Emission from switches — Peak
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NOTE 1 Operation of switches will generate transient radio fields and when the switch interrupts nominal rated
current under conditions of rated voltage, the emission when measured with CISPR 16-1-1 equipment at 3 m from

the apparatus is not expected to exceed the values shown in Table A.1 and Table A.2.

Table A.1 — Emission from switches (150 kHz to 30 MHz)

Frequency Field, peak
MHz dB(uA/m)
0,15 70
30 40
Measured h‘,’ a Inn'r_\ antenna-with - the base between 1. m and 1 5 m above grnunrl
level.

Table A.2 — Emission from switches (30 MHz to 1 000 MHz)

Frequency Field, peak, vertical polarization
MHz dB(pA/m)
30 85
1000 65
Measured with dipole antennas with the centre of the antenna 3 m above ground
level, the values being the end points of straight lines on.dB / log(f) graph.

The measuring distance refers to the distance from the nearest point of the individual itgm of
apparatus, or its enclosure.

80

65

60 \ 60
50

\ 45

40 40

dBuA/m

20
5 20
0 0
-20 -20
150 1 MHz 10 30 100 MHz 1
kHz MHz MHz GHz
v | | Y
H field E field

Y
A
Y

A
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Figure A.2 — Emission within substation boundary — Peak
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NOTE 2 Due to the wide variety of construction, no limits are set for the emission within the substation boundary
(but outside the building). Measurements have been made in typical substations with CISPR 16-1-1 equipment and
the following values in Table A.3 and Table A.4 are representative:

Table A.3 — Emission within substation (150 kHz to 30 MHz)

Frequency Field, peak
MHz dB(pA/m)
0,15 50

30 20

Measured h‘,’ a Inn'r_\ antenna-with - the base between 1. m and 1 5 m above grnunrl

level.

Table A.4 — Emission within substation (30 MHz to 1 000 MHz)

Frequency Field, peak, vertical polarization
MHz dB(pA/m)
30 65
1000 45

Measured with dipole antennas with the centre of the antenna 3 m above ground
level, the values being the end points of straight lines on.dB / log(f) graph.

WARNING: There is a danger of electric shock* from uninsulated conductors in |most
substations and any attempt to measure emissions from these conductors is to be dong with
the most careful attention to ensuring safe methods of working.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPLICATIONS FERROVIAIRES -
COMPATIBILITE ELECTROMAGNETIQUE -

Partie 5: Emission et immunité des installations fixes
d'alimentation de puissance et des équipements associés

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.

D4gns le but d'encourager I'uniformité internationaley,4és 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 indépe
foyrnissent 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 compris™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 quelqué-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 'lEC
toute 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 présente publication.
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La Norme internationale IEC 62236-5 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 50121-5:2015.

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

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

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

I'lEC 61000-6-4;
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c) exigences d’immunité étendues dans la plage de fréquences 5,1 GHz a 6 GHz;

d) déplacement des valeurs d’émissions pour les champs H rayonnés de largeurs de bande

9

kHz — 150 kHz pour les raisons suivantes:
il y atrés peu de victimes du monde extérieur;
la reproductibilité est faible.

Cette Norme doit étre lue conjointement avec I'l|EC 62236-1.
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xte de cette Norme internationale est issu des documents suivants:
FDIS Rapport de vote
9/2340/FDIS 9/2370/RVD

pport de vote indiqué dans le tableau ci-dessus donne toute information.sur le vote ayant

i a l'approbation de cette norme.

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

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

cations ferroviaires — Compatibilité électromagnétique,{peut étre consultée sur Ig
e I'IEC.

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

conduit,

ipprimé,

mplacé par une édition révisée, ou

mendé.

site
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INTRODUCTION

Les exigences de la présente partie de I'|EC 62236 ont été spécifiées pour assurer un niveau
d’émission électromagnétique qui causera des perturbations minimales pour les autres
équipements. Cependant, ces niveaux ne couvrent pas les cas suivants:

a) qui peuvent se produire selon une probabilité extrémement faible, quel que soit
I'emplacement;

b) cas ou des appareils a susceptibilité élevée sont utilisés a proximité d’équipements

couverts par le présent document, ce qui peut devoir entrainer des mesures
supplémentaires

Les limites d’émission sont données pour des équipements de la gamme de la famillg des
prodliits installés dans les zones de sous-stations de traction.
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APPLICATIONS FERROVIAIRES -
COMPATIBILITE ELECTROMAGNETIQUE -

Partie 5: Emission et immunité des installations fixes
d'alimentation de puissance et des équipements associés

Domaine d'application

présente partie de I'lEC 62236 s’applique aux aspects d’émission et d’immunité\de [CEM

pour|les appareils et les systémes électriques et électroniques destinés a étre utilisés [dans

les
les

installations fixes associées a I'alimentation. Cela concerne l'alimentation ides appalreils,
appareils eux-mémes avec leurs circuits de commande de protection, lesscomposanfs au

bord| des voies tels que les stations de sectionnement, les autotransformateurs| les
transformateurs suceurs, les appareillages de coupure de sous-station et.tes appareillagg¢s de

cou

Les
sup

pure d’autres alimentations longitudinales et locales.

filtres qui fonctionnent a la tension du systéme ferroyiaire (par exemple, potur la
pfession d’harmoniques ou la correction de facteur de pui§sance) ne sont pas inclus [dans

le prgsent document dans la mesure ou chaque site répond a des exigences spéciales.
Normalement, les filtres sont dans des enceintes séparées avec des reégles d’dcces
parti¢culieres. Si des limites électromagnétiques sont nécessaires, elles apparaitront daps la

spé

c[fication pour I’équipement.

Si ur] acces est destiné a transmettre ou recevoir pour des besoins de radiocommunication
(raygnnant intentionnel, par exemple les systémes de transpondeur), alors les exiggnces
d’ém|ssion rayonnée dans le présent document ne sont pas destinées a étre applicableg a la

transmission intentionnelle d’'un émetteur-radioélectrique comme défini par I'UIT.

La
néc

Les
son

a)
b)

c)

d)

e)

Les

plage de fréquences concernéegl.va du courant continu a 400 GHz. Aucune mesure |n’est
epsaire aux fréquences pourilesquelles aucune exigence n’est spécifiée.

limites d’émission et d'immunité sont données pour les composants des appareils qui
t pitués:

dans les limites(deTa sous-station qui alimente le réseau de traction en électricité;

prés des voies: pour contrbler et réguler 'alimentation électrique du réseau de tractipn, y
cpmpris la~correction de facteur de puissance;

oyens que les conducteurs utilisés pour le captage du courant de contact ef les
cpndtcteurs de retour associés. Ceci englobe les systémes d’alimentation a haute tension
dans les limites du systéme ferroviaire qui alimentent les sous-stations dans lesquelles la
tension est ramenée a la valeur de la tension du systéme ferroviaire;

I¢ long=de la voie pour fournir de I'énergie électrique au systéme ferroviaire par d’aEtres

prés des voies pour contrbler et réguler les alimentations électriques utilisées a différents
usages ferroviaires auxiliaires. Cette catégorie englobe les alimentations des installations
de triage, des dépsts de maintenance et des gares;

différentes alimentations qui ne concernent pas la traction alimentées par une des
sources ferroviaires qui sont partagées avec la traction ferroviaire.

niveaux d’'immunité donnés dans le présent document s'appliquent aux:

équipements vitaux tels que les dispositifs de protection;
équipements dotés de raccordements vers les conducteurs de puissance de traction;
appareils situés dans la zone de 3 m;
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— acces des appareils situés dans la zone de 10 m avec connexion dans la zone de 3 m;

— acces des appareils situés dans la zone de 10 m avec longueur de cable > 30 m.

Les appareils et les systemes qui sont dans un environnement qui peut étre décrit comme
résidentiel, commercial ou d’industrie légére, méme s’ils sont situés dans les limites
physiques de la sous-station ferroviaire, sont conformes a I'lEC 61000-6-1 pour I'immunité et

'EC

61000-6-3 pour les exigences d’émission.

Les appareils d’alimentation qui ont une immunité intrinséque aux essais définis aux
Tableau 1 a Tableau 6 du présent document sont exclus des exigences relatives a I'immunité
du présent document.

NOTE|

Ces
I'NEC

2 K

Un transformateur 18 MVA 230 kV / 25 kV en est un exemple.

dispositions spécifiques sont utilisées avec les dispositions générales dennées
62236-1.

Références normatives

Les documents suivants cités dans le texte constituent, pour toutou partie de leur con

des
s’apq
s'apq

exigences du présent document. Pour les références(datées, seule [I'édition
lique. Pour les références non datées, la derniére édition du document de référn
lique (y compris les éventuels amendements).

IEC $1000-4-2:2008, Compatibilité électromagnétique\(CEM) — Partie 4-2: Techniques d'

et de

IEC ¢
et de
radio

IEC ¢
et de¢

IEC ¢
et de

IEC ¢
et
radiol

IEC ¢
et de

mesure — Essai d'immunité aux décharges électrostatiques

1000-4-3:2006, Compatibilité électromagnétique (CEM) — Partie 4-3: Techniques d'
mesure — Essai d'immunité aux champs électromagnétiques rayonnés aux fréque
electriques

1000-4-4:2012, Compatibilité électromagnétique (CEM) — Partie 4-4: Techniques d’
mesure — Essai d'immunité jaux transitoires électriques rapides en salves

1000-4-5:2014, Compatibilité électromagnétique (CEM) — Partie 4-5: Techniques d'
mesure — Essai dimmunité aux ondes de choc

1000-4-6:2013,_Compatibilité électromagnétique (CEM) — Partie 4-6: Techniques d'
e mesures=Immunité aux perturbations conduites, induites par les ch
electriques

1000+4-8:2009, Compatibilité électromagnétique (CEM) — Partie 4-8: Techniques d'

dans

fenu,

citée
ence

pssai

bssai
nces

pssai

pssai

bssai
hmps

bssai

mesure — Essai d'immunité au champ magnétique a la fréquence du réseau

IEC 61000-4-18:2006, Compatibilité électromagnétique (CEM) — Partie 4-18: Techniques
d'essai et de mesure — Essai d'immunité a I'onde oscillatoire amortie

IEC 61000-6-4:2006, Compatibilité électromagnétique (CEM) — Partie 6-4: Normes génériques
— Norme sur I'émission pour les environnements industriels
IEC 61000-6-4:2006/AMD1:2010

IEC 62236-1:2018, Applications ferroviaires — Compatibilité électromagnétique — Partie 1:
Généralités

IEC 62236-2:2018, Applications ferroviaires — Compatibilite electromagnetique — Partie 2:
Emission du systeme ferroviaire dans son ensemble vers le monde extérieur
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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/

° | O Onlina browecin lotform: A
Pro-oTHT e oT OOt oG

a-nla ahttn-/hanana oo ara/ahn
Hg—prat C—rttpPr v WY TS

OTOTgToTP

3.11
appareil
dispgsitif ou assemblage de dispositifs qui peut étre utilisé comme unité indépendante|pour
remplir des fonctions particuliéres

[SOURCE: IEC 60050-151:2001, 151-11-22]

3.1.2
envifonnement
miliey dans lequel un produit ou un systéme existe, incluantfair, I'eau, le sol, les ressodrces
naturelles, la flore, la faune, les étres humains et leurs intefrelations

[SOYRCE: IEC Guide 109:2012, 3.3]
[SOURCE: IEC 60050-901:2013, 901-07-01]

3.1.3
souz-station de traction <en traction électrique>
sous-station <en traction électrique>

postg dont la fonction principale consiste a alimenter un réseau de traction

Note 1 a 'article: Le synonyme sous:station est utilisé uniquement quand le contexte est clair.

[SOYRCE: IEC 60050-811:2017, 811-36-02]

3.1.4
bus gde données de.grande longueur
cablgs de bus de‘données d'une longueur supérieure a 30 m

3.1.5
zone|l dé, 3-m

zone i i itorée—2 i ; de la
ligne centrale de la voie la plus proche des deux cbtés de la voie

3.1.6

zone de 10 m

zone le long de la ligne de chemin de fer située a une distance de 10 m au maximum de la
ligne centrale de la voie la plus proche des deux cbtés de la voie

3.1.7
tension du systéme ferroviaire
tension dédiée au systéme ferroviaire convertie de la haute tension

EXEMPLE 25-0-25 kV, 50 Hz; 110 kV, 16,7 Hz.


http://www.electropedia.org/
http://www.iso.org/obp
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3.2 Termes abrégés

CA Courant alternatif

MA Modulation d’amplitude

CcC Courant continu

CEM Compatibilité électromagnétique

uiT Union Internationale des Télécommunications

r.m.s. Root mean square (valeur efficace)
4 (Critéres d'aptitude a la fonction
La vpriété et la diversité des appareils définis dans le domaine d’application-du présent
document rendent difficile la définition de critéres précis pour I'’évaluation des résultatg des
essals d'immunité. Par conséquent, trois niveaux généraux d'aptitude{a.la fonction |sont
utilisgs tels que définis dans I'lEC 62236-1.
5 Essais d’émission et limites
5.1 Emissions de la sous-station de traction d’alimentation vers le monde extérieur
Les valeurs limites d’émission dans la plage de fréquences de 150 kHz a 1 GHz sont données
dans|I'lEC 62236-2.
L'IEQ 62236-2 donne a titre de lignes directrices des valeurs pour I'émission des champs
magneétiques a la fréquence industrielle et en_¢ourant continu.
Les ¢onducteurs (aériens ou souterrains) entre la sous-station et le systéme ferroviairg font
parti¢ de l'installation ferroviaire, mais§ compte tenu de la grande variété d’emplacemerjts et
de charges en ampeéres, les valedrs limites ne peuvent pas étre fixées pour les champs
magnétiques qu’ils produisent.
Aucune limite n’a été fixée pour les émissions dans I'espace actif des systémes ferroviaires
soutgrrains en raison des.difficultés rencontrées pour obtenir des mesures en espace confiné
et en raison du manque de méthode précise pour lier les valeurs mesurées au degné de
perturbation que d’dutres appareils endureraient.
Aucune mesure/n'est nécessaire pour les systémes ferroviaires souterrains sans exploitation
en syrface.

5.2

Essai d’émission pour les appareils fonctionnant a des tensions inférieures a

—1 000 Ven vateur efficace en courant atternatif

Les limites d’émission pour les appareils couverts par le présent document qui sont alimentés
en électricité a une tension inférieure a 1 000 V en valeur efficace sont données accés par
accés dans I'lEC 61000-6-4.

5.3

Valeurs d’émission a I’'intérieur des limites de la sous-station

Compte tenu de la grande variété d’options qui existent pour la conception et la construction
de la sous-station, aucune limite n'est donnée pour I'émission dans I'espace situé a l'intérieur
de la zone de la sous-station. Des mesures pratiques ont été effectuées et des valeurs
servant de lignes directrices sont données a I'’Annexe A. Elles n'ont qu’une valeur informative

et ne

font pas partie du contenu normatif du présent document.
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