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1)

This i . f 1} fficial IEC Standard all ' ta identify I |

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY -

Part 1: General

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization~comj
alll national electrotechnical committees (IEC National Committees). The object of IECCOkis to pr
infernational co-operation on all questions concerning standardization in the electrical and eleectronic fiel
this end and in addition to other activities, IEC publishes International Standards, Technical Specific
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter‘referred to as
Pdblication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inte
in|the subject dealt with may participate in this preparatory work. Internatiopal,)governmental and
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates d
with the International Organization for Standardization (ISO) in accordance with conditions determin|
agreement between the two organizations.

Thee formal decisions or agreements of IEC on technical matters express; as/hearly as possible, an intern
copsensus of opinion on the relevant subjects since each technicalkGommittee has representation fr
inferested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N
Cgmmittees in that sense. While all reasonable efforts are miade to ensure that the technical content
Pyblications is accurate, IEC cannot be held responsibl€_for the way in which they are used or fq
miginterpretation by any end user.

Inforder to promote international uniformity, IEC National Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their national and regional publications. Any diver
befween any IEC Publication and the corresponding national or regional publication shall be clearly indica
the latter.

IELC itself does not provide any attestation.@fsconformity. Independent certification bodies provide conf
aspessment services and, in some areas;~access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

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

Nq liability shall attach to IEC/ornts directors, employees, servants or agents including individual exper
mgmbers of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeq
expenses arising out of\the publication, use of, or reliance upon, this IEC Publication or any othq
Pyblications.

Atiention is drawnyto-the Normative references cited in this publication. Use of the referenced publicati
indispensable fofithe correct application of this publication.

Attention is/drawn to the possibility that some of the elements of this IEC Publication may be the sub
paftent rights*-IEC shall not be held responsible for identifying any or all such patent rights.
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International Standard IEC 62236-1 has been prepared by IEC technical committee 9:

Elect

rical 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 50121-1:2015.

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

a) C

larification in scope.

troduction-of-subclause-Abbreviated-terms-

b) In
c) M

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

Full i
ther

This
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Electromagnetic compatibility, can be found on the [EC website.
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FDIS Report on voting
9/2335/FDIS 9/2365/RVD

nformation on the voting for the approval of this International 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.

of all parts in the IEC 62236, published underithe general title Railway applicatia

anagement of EMC now based on IEC 61000 series as former reference is not adeqLate.

nd in

ns —

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

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

confirmed,

ithdrawn,

placed by a revised edition; or

mended.

ed to

IMPC
that

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

)IRTANT — The-“colour inside” logo on the cover page of this publication indig
t contains.colours which are considered to be useful for the correct understan

ates
ding
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INTRODUCTION

The railway system EMC-set series of product-specific International Standards consists of five
parts described at the end of this introduction.

The-set series of standards provides both a framework for managing the EMC for railways
systems and also specifies the limits for the electromagnetic (EM) emission of the railway
system as a whole to the outside world and for the EM emission and immunity for equipment
operating within the railway system. The latter-must is intended to be compatible with the
emission limits set for the railway system as a whole and also provides for establishing
confidence in pqnipmpnt hping fit for purpase in the railwny environment There are different
statignary emission limits set for trams/trolleybuses and for metro/mainline railways sysfems.
The [frequency covered by the standards is in the range from DC to 400.GHz No
meagurements need to be performed at frequencies where no requirement is spe¢ified| The
limit§ for EMC phenomena are set so that the railway system as a whole achleves
electfomagnetic compatibility with the outside world, and between the various parts of the
railway system. Throughout the-set series of standards, the immunity levels are chosg¢n to
ensufe a reasonable level of EMC with other apparatus within the local railway environment
and with emissions which enter the railway system from the outside’world. Limits are|also
placgd on EM emission by railways systems into the outside world.

The gompatibility between railway system emissions and theif, external environment is based
upon| emission limits from the railways systems being set by considering the results [from
meagurements. Given that the general compatibility befween railways systems and |their
envirpnment was satisfactory at the time these measufements were made and subsequent
expefience of applying the limits has confirmed gheir acceptability, compliance with this
document has been judged to give satisfactory.,compatibility. The immunity and emigsion
levels do not of themselves guarantee thatsthe railway system will have satisfactory
comghance EMC with its neighbours. In exeeptional circumstances, for instance ngar a
“spegial location” which has unusually high«levels of EM interference, the railway system| may
requife additional measures to be taken tesensure proper compatibility. Particular care should
be tgdken when in proximity to equipmeént such as radio transmission equipment, military or
medifal installations. Attention is particularly drawn to any magnetic imaging equipmgnt in
hosp|tals that may be near to urban:transport. In all these cases, compatibility-must shoufd be
achigved with consultation and co-operation between the interested parties.

The jmmunity and emission levels do not of themselves guarantee that integration of the
apparatus within the railway system will necessarily be satisfactory. The document cannot
covefl all the possible\configurations of apparatus, but the test levels are sufficient to achieve
satisfactory EMC (in“the majority of cases. In exceptional circumstances, for instance ng¢ar a
“spegial location®™which has unusually high levels of EM interference, the system may require
additjonal measures to be taken to ensure proper operation. The resolution of this is a matter
for qiscussien’” between the equipment supplier and the project manager, infrastrugture
contreHes manager or equivalent.

The railway apparatus is assembled into large systems and installations, such as trains and
signalling control centres. Details are given in annex A. It is not, therefore, possible to
establish immunity tests and limits for these large assemblies. The immunity levels for the
apparatus will normally ensure reliable operation, but it is necessary to prepare an EMC
management plan to deal with complex situations or to deal with specific circumstances. For
example, the passage of the railway line close to a high power radio transmitter which
produces abnormally high field strengths. Special conditions may—have—te be applied for
railway equipment which-has-te works near such a transmitter and these will be accepted as
national conditions for the specification.

The series of standards |EC 62236, Railway applications — Electromagnetic compatibility,
contains the following parts:

— Part 1: General. This part gives a description of the electromagnetic behaviour of a railway
system; it specifies the performance criteria for the whole-set series. A management
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process to achieve EMC at the interface between the railway infrastructure and trai
referenced.

ns is

Part 2: Emission of the whole railway system to the outside world. This part sets the

emission limits from the railway system to the outside world at radio frequencies. It de
the applied test methods and gives information on typical field strength values at tra
and radio frequency (cartography).

fines
ction

Part 3-1: Rolling stock — Train and complete vehicle. This part specifies the emission and
immunity requirements for all types of rolling stock. It covers traction rolling stock and

trainsets, as well as independent hauled rolling stock. The scope of this part of the s
ends at the interface of the rolling stock with its respective energy inputs and outputs.

Part 3-27 Rolling Stock — Apparatus. This part applies 10 emission and Immunity aspeq
IMC for electrical and electronic apparatus intended for use on railway rolling stock
so used as a means of dealing with the impracticality of immunity testing @.com
bhicle.

art 4: Emission and immunity of the signalling and telecommunications‘apparatus.
art  specifies limits for electromagnetic emission and immunity ,for” signalling
lecommunications apparatus installed within a railway system. The-EMC plan sta
is part is also applicable for railway operational equipment piéimted trackside

atforms.

art 5: Emission and immunity of fixed power supply installations and apparatus. This

nd components intended for use in railway fixed installations associated with p
Lipply.
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bplies to emission and immunity aspects of EMC for electrical and electronic appafatus
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RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY -

Part 1: General

1 Scope

44 | This Part 1 of IEC 62236 outlines the structure and the content of the whole series.
It specifies the performance criteria applicable to the whole standards series.
Clausge 5 provides information about the management of EMC.

Annex A describes the characteristics of the railway system whichnaffect electromagnetic
compatibility (EMC) behaviour.

Phenomena excluded from the series are nuclear EM pulses abnormal operating condftions
(e.g.[fault conditions) and the induction effects of direct lightning strike.

Emiskion limits at the railway system boundary do not.d@pply to intentional transmitters within
the railway system boundaries.

Safely considerations are not covered by this series of standards.

The piological effects of non-ionising radiation as well as apparatus for medical assistance,
such|as pacemakers, are not consideredjn this series.

2 Normative references

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

IEC 60050-161, International Electrotechnical Vocabulary — Chapter 161: Electromagnetic
compatibility{EMES)

IEC 61000 (all parts), Electromagnetic compatibility (EMC)
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3 Terms, definitions and abbreviated terms

For the purposes of this document, the terms and definitions-related-to-EMC-and-to-relevant
phenomena given in IEC 60050-161 and the following apply.

ISO Ind IEC maintain terminological databases for use in standardization at theNollg

addr

B

[«

o N

3.1
3.1.1

SSesS:

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

6O Online browsing platform: available at http://www.iso.org/obp

Terms and definitions

interjtional transmitter

trans

Imitting equipment dedicated to radiate electromagnetic‘erérgy, such as radio, telev

comrhunication

3.2 | Abbreviated terms

AC Alternating current

DC Direct current

E Electric (field)

EM Electromagnetic

EMC Electromagnetic compatibility
GTO Gate turnoff (thyriston)

H Magnetic (field)

IGBT] Insulated gate bipolar transistor
MVA Megavoltdmpere

RF Radio«frequency

4 Performance criteria

NOTE|

Thisclause is based on IEC 61000-6-2:2016.

wing

sion,

The variety and the diversity of the apparatus within the scope of this-series set of standards
makes it difficult to define precise criteria for the evaluation of the immunity test results.

A functional description and a definition of performance criteria, during or as a consequence
of the EMC testing, shall be provided by the manufacturer and noted in the test report, based

on th

e following criteria:
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a)

Performance criterion A

The apparatus shall continue to operate as intended during and after the test. No degradation
of performance or loss of function is allowed below a performance level specified by the
manufacturer, when the apparatus is used as intended. The performance level may be
replaced by a permissible loss of performance. If the minimum performance level or the

perm

issible performance loss is not specified by the manufacturer, either of these may be

derived from the product description and documentation, and from what the user may
reasonably expect from the apparatus if used as intended.

b)

Performance criterion B

The
perfo
many

apparatus shall continue to operate as intended after the test. No degradatign of
rmance or loss of function is allowed below a performance level specified by the
facturer, when the apparatus is used as intended. The performance Nevel maly be

replaced by a permissible loss of performance. During the test, degradation of.performarce is

hows
minir
many

and from what the user may reasonably expect from the apparatus_ifjused as intended.

c)

ver allowed. No change of actual operating state or stored data.is”allowed. If the
hum performance level or the permissible performance loss is¢not specified by the
facturer, either of these may be derived from the product description and documentation,

Performance criterion C

Tem

restored by the operation of the controls.

orary loss of function is allowed, provided the function is self-recoverable or can be

anagement of EMC

ailway system is a complex installation” with moving sources of electromagnetic energy
the application of the EMC standards in the IEC 62236 series is not a guarant¢e of
actory performance. There may\'be cases where apparatus has to be positiongd in
cted spaces or added to,@n existing assembly, with the possible creation of

ironments of unusual severity. All cases shall be considered with respect to-a—formpl an

plan-fer-the-managementeof- EMC. This plan should be established at as early a stage of

roject as is possible.

to{EC 62427 fght

()
D
(0N

Tyt

< oiocticn o o

For any new,-8dbsystem introduced within the railway systems boundary, potential solirces

and
cons

Victims\as' well the coupling mechanisms between these sources and victims sh3gll be
dered;

The
serie

MCT pian shall make reference to the basic EMCT phenomena described in the IEC 61000
s as applicable.
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Annex A
(informative)

The railway system

General

2018

For operating purposes, railways systems use electrical systems that require very high
outputs (up to several MVA) and power electronic systems that are characterised by their non-

linea

In an
from
cond
subs
integ
inclu

|
o

Hend

supp
such

rityv, (nradiucinag harmanicc)
- pfreatdegratrReies)-

electric railway system, the trains-must-be are supplied-via by means of slidirg-con
a power supply line, called the—eatenary—or overhead contact line, ora"trac
Lictor rail, which is installed along the track. The current generally~returns tg
ation via the rails, a separate return conductor or via the earth. The railway system
rated system in which electricity has many—ether uses in addition"to’ train propu
ling:

pating, air conditioning, catering and lighting of passenger coaches with converte
e vehicles. This power is fed along the train by separate conductors;

gnalling and telecommunication systems along the track.and between control cen
bncerned with the movement of trains;

bmputer installations in control centres, linked via_trackside routes;

hssenger information systems on vehicles, stations and depots;

action within diesel-electric locomotives and multiple units;

httery traction vehicles.

e, problems of EMC arise not onlyvwithin the—lecometive traction unit and the p

y but also in these associated systems and their subsystems. Non-electrified tra
as diesel electric traction may also be a source of EM-reise disturbances.

The pormal and disturbed working of these systems may be a source of electromagnetic

distu

A.2

The

'bance which can-affeet influence all other systems.

General coupling mechanisms

coupling between systems is by the well known physical phenomena and limits

exprgssed interms of these phenomena.

Five

modes of coupling are distinguished:

tacts
kKside

the
is an
Ision

S on

tres,

ower
ction

hoise

are

- €

ectrostatic coupling, in which a charged body is discharged to a victim circuit;

— capacitive coupling, in which the varying voltage in one circuit produces voltage changes
in a victim circuit via mutual capacitance;

— inductive coupling, in which a varying magnetic field produced by a current in one circuit,
links with a victim circuit, inducing a voltage via mutual inductance;

— conductive coupling, in which the source and victim circuits share a common conduction
path;

— electric (E) and magnetic (H) radiation, in which the circuit structures act as antennas

tr

ansmitting and receiving energy.
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A.3 Principal electromagnetic phenomena for immunity

A.3.1 Conducted low frequency phenomena
Slow variations of the supply voltage including dips, surges, fluctuations, unbalance,

harmonics, intermodulation products, data transfer carried on the power supply, power
frequency variations, induced low frequency voltages and DC in AC networks.

A.3.2 Radiated low frequency field phenomena

Magnetic fields, both steady and transient. Electric fields.

A.3.3 Conducted high frequency phenomena

Unidirectional and oscillatory transients, as single events or repetitive bursts. Induced
currents. Electrostatic discharge.

A.3.4 Radiated high frequency phenomena

Magnetic fields. Electric fields. Radio frequency radiated waves.

A.4 | Principal electromagnetic phenomena for emission

In principle, the same phenomena exist as are listed for immunity, but limits have only peen
applied to the following:

magnetic fields produced by power frequency and harmonic frequency currents—p—te
OtkHz;
vpltage fluctuations produced by power frequency and harmonic currents;

|
-

adio frequency fields produced by trains.
A.5 | Description of the different electric traction systems
Diredt current and alternating current sources are used.

DC slystems include:

High|voltage: 3000V

Medipm voltagé: 1500V

Low yoltage: from 600 V to 1400 V, including—mere particularly urban trgnsit
systems.

AC S ofaraa il Aa.
STCTITo T ioToCTT

Industrial frequency: 50/60 Hz at 20/25 kV or Autotransformer System 50/25 kV or Booster
Transformer System 20/25 kV or Autotransformer System 30/15 kV
Low frequency: 16,7 Hz at 15 kV.

Isolated three phase lines exist with two overhead conductors.

A.6 Components of electric traction systems

Traction power is generally supplied from the high voltage national or railway grid systems at
voltages up to 400 kV. Connection points, known as substations, perform the following
functions:
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— protection (circuit breakers) for both public and railway system interests;
— adaptation of voltage level by transformer;

— possible rectification to provide DC supply or frequency conversion to give low frequency
supply.

The power obtained by this means is transmitted to the traction vehicle via a system of
flexible-suspension contact lines (known as the overhead-eatenary contact line) with which a
lecometive traction unit-mounted articulated device (known as the pantograph) is brought into
contact. On low voltage lines, a trackside conductor rail may be provided from which power is
collected by a sliding contact (known as the collector shoe).

On the traction vehicle, the traction power is regulated and supplied to-electric traction.mptors
to cojntrol the movement of the train. Auxiliary power is also regulated and, although\ef lower
powdr than that supplied to the-electric traction motors, can still be a significant sourge of
electfomagnetic-reoise disturbance.

On AC lines, circuit components may be added to the traction power supply lines (e.g. puto-
transformers or booster transformers) to reduce the magnetic field and hence the induced
voltage in telecommunication circuits.

A.7 | Internal sources of electromagnetic-hoise disturbance

A.7.1 General

Therg are several rail-specific components which produce electromagnetic-reise disturbgnce.
Thesk include:

A.7.2 Static Fixed elements

The pverhead line of the railway systemsand the high voltage line feeding the substation can
be thie source of high or low frequencyihoise disturbance.

Among the phenomena which are-involved in RF emission are:
— the corona effect, where_ionisation of neutral molecules in the electric field close tp the
bnductors producesRF-neise disturbance. This can exist along the whole alignment;
fush discharges in zones of high voltage gradient on the surface of insulators;

c
b

— d|scharge type.micro-arcs at bad contacts between energised metallic parts. These effects
afe local and attenuate rapidly with distance;

- partial_flashovers across dry bands of polluted insulator surfaces.

Railway overhead systems differ from most high voltage overhead lines by being closer tp the
groundy having more insulators and having less natural cleaning of the insulators.

Low frequency-neise disturbance can be significant within a wide zone, up to 3 km (or more if
the ground resistivity is high). It is produced transiently at substations when high voltage
switching takes place, is distributed along the overhead line when it is energised, is enhanced
when non-linear traction loads such as rectifiers are supplied, and is stimulated locally when
flashover takes place. If a DC traction system is used, low frequency harmonics are produced
by the rectifier substation.

A.7.3 Mobile elements

Motive power units (electric-lecometives traction units or multiple unit coaches) are a source
of electromagnetic—neise disturbance during routine working, primarily controlled by the
following equipment:
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— power control systems using controlled semiconductors such as thyristors, GTOs and
IGBTs. These produce energy, which gives either direct radiation from the vehicle
components or indirect radiation via the power supply lines. An overhead line can act as
an antenna;

— auxiliary apparatus on traction vehicles may have relatively high power rating and-must-be
considered-as are a source of-neise disturbance;

— the sliding contact between the line and the pantograph (or shoe and rail). This collection
is via a series of short arcs which act as radio sources;

— special case arcing and transients which are produced when the pantograph is raised or
lowered, or the vehicle circuit breaker is closed or opened.

Dies«lal-electric—leeemeﬂ#es traction wunits should be included since they can “~econtain
semigonductor power control which can generate—neise disturbance. Such—lgedmdtives
tractipon units also contain auxiliary systems which may be sources.

A.7.4 Onboard auxiliary power converters

Coaghing rolling stock air conditioning, catering and similar systemsmay be supplied yia a
semigonductor static converter and these may be sources of-n6jse disturbance. These
converters may be on several coaches in a train and the summation of their-neise-mupt-be
consldered disturbance is relevant.

A.7.5 Train line

The—focometive traction unit supplies power, generally at voltages less than or equfal to
1 500 V, sometimes at 3 000 V, at powers up to 800 KW, to the electric systems of the[train
for lighting, heating, air-conditioning, battery charging, and converters through a conductor
(termled “train line”). This current, which can be~800 A, is a source of-neise disturbange to
adjagent equipment.

This jauxiliary current may return to thezdgecemetive traction unit via the rails and hence [have
an inffluence on apparatus on the track. Train lengths of several hundred metres ar¢ not
unuspal.

A.7.6 Traction return current with respect to track circuits

An electrical supply (continuous, alternating or pulse) is connected across the running ralls, in
what|is known as a tfack circuit. A track circuit is a system using the rails as transmigsion
path |between emitteryand receiver with the aim to detect the presence of railway veh|cles.
When a train travels on the track, its axles short-circuit a detector-ef from this electrical supply
and the presence' of the train-is will be detected. Electrical-reise disturbance may energise
the detector although the train is present, giving a false indication of clear track. Track cifcuits
take Imany-forms with some having frequency and time coding to reduce the risk of [false
energisation.

Since the power supply may contain voltage components at track circuit frequencies, the input
impedance of the train may have to be greater than a specified value. This prevents the
passage of currents at track circuit frequencies in the running rails. The traction and auxiliary
equipment on the vehicle and the substations should not be allowed to generate currents at
track circuit frequencies which exceed specified values. Limits are applied for particular
cases. These effects are entirely internal to the railway system and many different cases can
exist.

A.7.7 Trackside equipment

Electricity is used in trackside-cabinets equipment to-drive supply switch motors, heating and
train pre-heating as well as other apparatus. Although of relatively low power, these elements
are close to the line and may affect other railway apparatus.
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Summary of main characteristics of railways systems

The essential differences between electric railways systems and other large electric networks

are:

— a

— a

very wide variety of power supply configurations;
very wide variety of power use and control systems and sub-systems;

— the use of sliding contacts to convey high powers to the moving trains;

— the high speed of some trains;

— th

A9

The
of EN

gh single phase loads which may cause imbalance in the three phase system;
e possibility of simultaneous generation of disturbance from several sources;
bneration of EM-neise disturbance over a wide frequency spectrum;

e interaction of supply and vehicles to enhance or diminishcthe effect at any
equency.

External sources of disturbance

fluctuating and imprecise system of current flow to and from the train, includin
hssage of current via the ground;

g the

jiven

ailway system is distributed through the public domain and is exposed to various solrces

l-noise disturbance at various places.

e include:

bighbouring railway systems;

brtable radio transmitters including portable telephones;

dar sets at airports, on_ aircraft, in military use;
dustrial plants which disturb the electricity supply network.

djacent overhead power lines from which power frequency induction may be experienced;
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8)

9)

Interpational Standard IEC 62236-1 has been prepared by IEC technical committe
Electrical equipmentand-systemsforrailways——— @@

INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY —

Part 1: General

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization~ecom
national electrotechnical committees (IEC National Committees). The object of IECUis to pr

end and in addition to other activities, IEC publishes International Standards, Technical Specifica
Technical 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. Internatiopal])governmental and
gojernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates d
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 expresss as.nearly as possible, an interna
copsensus of opinion on the relevant subjects since each technicah€ommittee 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 are miade to ensure that the technical content
Publications is accurate, IEC cannot be held responsible_for the way in which they are used or fdq
miginterpretation by any end user.

In|order to promote international uniformity, IEC Natioral Committees undertake to apply IEC Publig
transparently to the maximum extent possible in their national and regional publications. Any diver
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicg
the latter.

IEC itself does not provide any attestation.@fs/conformity. Independent certification bodies provide conf]
aspessment services and, in some areas;~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\ts directors, employees, servants or agents including individual exper
members of its technical committees and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out ofSthe publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawnyto~the Normative references cited in this publication. Use of the referenced publicati
indispensable fofithe correct application of this publication.

At{ention isdrawn to the possibility that some of the elements of this IEC Publication may be the sub
patent rights:<fEC shall not be held responsible for identifying any or all such patent rights.
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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 50121-1:2015.

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

a) Clarification in scope.

b) Introduction of subclause Abbreviated terms.

¢) Management of EMC now based on IEC 61000 series as former reference is not adequate.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
9/2335/FDIS 9/2365/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

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

A Iisj{of all parts in the IEC 62236, published under the general title Railway applicatians —
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.iec.ch” in the_data related to
the specific document. At this date, the document will be
e rgconfirmed,

e withdrawn,

o rgplaced by a revised edition, or

e amended.
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INTRODUCTION

The railway system EMC series of product-specific International Standards consists of five
parts described at the end of this introduction.

The series of standards provides both a framework for managing the EMC for railway systems
and also specifies the limits for the electromagnetic (EM) emission of the railway system as a
whole to the outside world and for the EM emission and immunity for equipment operating
within the railway system. The latter is intended to be compatible with the emission limits set
for the railway system as a whole and also provides for establishing confidence in equipment
beingfi i i i i i ission limits

and between the various parts of the railway system. Throughout the series of standardsg, the
immunity levels are chosen to ensure a reasonable level of EMC with other @pparatus Within
the lpcal railway environment and with emissions which enter the railway system from the
outsifle world. Limits are also placed on EM emission by railway systems into the outside
world.

The ¢ompatibility between railway system emissions and theif,external environment is based
upon| emission limits from the railway systems being set by considering the results [from
meagurements. Given that the general compatibility bétween railway systems and [their
envirpnment was satisfactory at the time these meastifements were made and subsequent
expefience of applying the limits has confirmed  feir acceptability, compliance with| this
document has been judged to give satisfactory,compatibility. The immunity and emigsion
levels do not of themselves guarantee that the railway system will have satisfactory EM{ with
its ngighbours. In exceptional circumstances, for instance near a “special location” which has
unuspally high levels of EM interference, thé.railway system may require additional measures
to bg taken to ensure proper compatibilitys Particular care should be taken when in proXimity
to equipment such as radio transmissioffequipment, military or medical installations. Attention
is pdrticularly drawn to any magnetic' imaging equipment in hospitals that may be nepr to
urban transport. In all these casesy.compatibility should be achieved with consultation anfl co-
operation between the interested;parties.

The jmmunity and emission levels do not of themselves guarantee that integration of the
apparatus within the railway system will necessarily be satisfactory. The document cannot
covefl all the possible\configurations of apparatus, but the test levels are sufficient to achieve
satisfactory EMC (in“the majority of cases. In exceptional circumstances, for instance near a
“spegial location®which has unusually high levels of EM interference, the system may repuire
additjonal measures to be taken to ensure proper operation. The resolution of this is a matter
for discussien’” between the equipment supplier and the project manager, infrastrugcture
mangger(osequivalent.

The railway apparatus is assembled into large systems and installations, such as trains and
signalling control centres. Details are given in annex A. It is not, therefore, possible to
establish immunity tests and limits for these large assemblies. The immunity levels for the
apparatus will normally ensure reliable operation, but it is necessary to prepare an EMC plan
to deal with complex situations or to deal with specific circumstances. For example, the
passage of the railway line close to a high power radio transmitter which produces abnormally
high field strengths. Special conditions may be applied for railway equipment which works
near such a transmitter and these will be accepted as national conditions for the specification.

The series of standards IEC 62236, Railway applications — Electromagnetic compatibility,
contains the following parts:

— Part 1: General. This part gives a description of the electromagnetic behaviour of a railway
system; it specifies the performance criteria for the whole series. A management process


https://iecnorm.com/api/?name=20d253232c39ca264cf7d19fcf440601

-6- IEC 62236-1:2018 © IEC 2018

to achieve EMC at the interface between the railway infrastructure and trains is

referenced.

Part 2: Emission of the whole railway system to the outside world. This part sets the

emission limits from the railway system to the outside world at radio frequencies. It de
the applied test methods and gives information on typical field strength values at tra
and radio frequency (cartography).

fines
ction

Part 3-1: Rolling stock — Train and complete vehicle. This part specifies the emission and

immunity requirements for all types of rolling stock. It covers traction rolling stock
trainsets, as well as independent hauled rolling stock. The scope of this part of the s
ends at the interface of the rolling stock with its respective energy inputs and outputs.

Part 3-Z7 Rolling Stock — Apparatus. This part applies 10 emission and iImmunity aspeq
MC for electrical and electronic apparatus intended for use on railway rolling stock
so used as a means of dealing with the impracticality of immunity testing @.cém
thicle.

art 4. Emission and immunity of the signalling and telecommunications'apparatus.
brt  specifies limits for electromagnetic emission and immunity ,for” signalling
lecommunications apparatus installed within a railway system. The-EMC plan sta
is part is also applicable for railway operational equipment miounted trackside
atforms.

art 5: Emission and immunity of fixed power supply installations and apparatus. This
bplies to emission and immunity aspects of EMC for electrical and electronic appa
nd components intended for use in railway fixed installations associated with p

Lipply.
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RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY -

Part 1: General

1 Scope

This Part 1 of IEC 62236 outlines the structure and the content of the whole series.

It sp4g
Clau

Anneg
comy

Phen
(e.qg.

Emis

the railway system boundaries.

Safef

The
such

2 Normative references

The
contg
cited
any g

IEC 60050-164International Electrotechnical Vocabulary. Chapter 161: Electromag

comf

IEC §

cifies the performance criteria applicable to the whole standards series.
be 5 provides information about the management of EMC.

X A describes the characteristics of the railway system whichnaffect electromag
atibility (EMC) behaviour.

omena excluded from the series are nuclear EM pulses abnormal operating cond
fault conditions) and the induction effects of direct lightning strike.

sion limits at the railway system boundary do not.apply to intentional transmitters v

y considerations are not covered by this series of standards.

netic

tions

vithin

piological effects of non-ionising radiation as well as apparatus for medical assistance,

as pacemakers, are not considered’jn this series.

following documents are’referred to in the text in such a way that some or all of
nt constitutes requirements of this document. For dated references, only the e

mendments) applies.

atibility.

their
dition

applies. For undated references, the latest edition of the referenced document (inclyiding

netic

1000 (all parts), Electromagnetic compatibility (EMC)

3 Terms, definitions and abbreviated terms

For the purposes of this document, the terms and definitions given in IEC 60050-161 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

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

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

3.1.1

intentional transmitter

transmitting equipment dedicated to radiate electromagnetic energy, such as radio, television,
communication

3.2 Abbreviated terms

AC Alternating current

DC Direct current

E Electric (field)

EM Electromagnetic

EMC Electromagnetic compatibility
GTO Gate turnoff (thyristor)

H Magnetic (field)

IGBT] Insulated gate bipolar transistor
MVA Megavoltampere

RF Radio frequency

4 Performance criteria

NOTE| This clause is based on IEC 61000-6-2:2016.

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

A functional description and a definition.of performance criteria, during or as a consequence
of the EMC testing, shall be provided bythe manufacturer and noted in the test report, blased
on the following criteria:

a) Performance criterion A

The @pparatus shall continue to operate as intended during and after the test. No degradjtion
of pgrformance or loss of function is allowed below a performance level specified by the
manufacturer, when the apparatus is used as intended. The performance level may be
replalced by a pérmissible loss of performance. If the minimum performance level of the
permijissible pefformance loss is not specified by the manufacturer, either of these mdy be
derived from the product description and documentation, and from what the user|may
reasg@nablysexpect from the apparatus if used as intended.

b) Performance criterion B

The apparatus shall continue to operate as intended after the test. No degradation of
performance or loss of function is allowed below a performance level specified by the
manufacturer, when the apparatus is used as intended. The performance level may be
replaced by a permissible loss of performance. During the test, degradation of performance is
however allowed. No change of actual operating state or stored data is allowed. If the
minimum performance level or the permissible performance loss is not specified by the
manufacturer, either of these may be derived from the product description and documentation,
and from what the user may reasonably expect from the apparatus if used as intended.

c) Performance criterion C

Temporary loss of function is allowed, provided the function is self-recoverable or can be
restored by the operation of the controls.
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5 Management of EMC

The railway system is a complex installation with moving sources of electromagnetic energy
and the application of the EMC standards in the IEC 62236 series is not a guarantee of
satisfactory performance. There may be cases where apparatus has to be positioned in
restricted spaces or added to an existing assembly, with the possible creation of
environments of unusual severity. All cases shall be considered with respect to an EMC plan.
This plan should be established at as early a stage of the project as is possible.

For any new subsystem introduced within the railway systems boundary, potential sources
and victims as well the coupling mechanisms between these sources and victims shall be
cons|dered.

The EMC plan shall make reference to the basic EMC phenomena described in the NEC 6[/1000
seriep as applicable.
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Annex A
(informative)

The railway system

General

For operating purposes, railway systems use electrical systems that require very high outputs
(up to several MVA) and power electronic systems that are characterised by their non-linearity

(pro
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which electricity has many uses in addition to train propulsion including:
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led along the track. The current generally returns to the substation ~via the raj
rate return conductor or via the earth. The railway system is an intégrated syste

pating, air conditioning, catering and lighting of passenger coaches with converte
e vehicles. This power is fed along the train by separate conductors;

gnalling and telecommunication systems along the track(and between control cen
bncerned with the movement of trains;

bmputer installations in control centres, linked via trackside routes;
hssenger information systems on vehicles, stations,'and depots;
action within diesel-electric locomotives and mulitiple units;

httery traction vehicles.

e, problems of EMC arise not only within' the traction unit and the power supply but
bse associated systems and their subsystems. Non-electrified traction such as d
Fic traction may also be a source of<EM disturbances.

hormal and disturbed working” of these systems may be a source of electromag
‘bance which can influencé_all other systems.

General coupling mechanisms

coupling between systems is by the well known physical phenomena and limits

modes.of coupling are distinguished:

- €

ectrostatic coupling, in which a charged body is discharged to a victim circuit;

electric railway system, the trains are supplied by means of sliding contacts”from a
r supply line, called the overhead contact line, or a trackside conductor ¢ail, which is

Is, a
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— capacitive coupling, in which the varying voltage in one circuit produces voltage changes
in a victim circuit via mutual capacitance;

— inductive coupling, in which a varying magnetic field produced by a current in one circuit,
links with a victim circuit, inducing a voltage via mutual inductance;

— conductive coupling, in which the source and victim circuits share a common conduction
path;

— electric (E) and magnetic (H) radiation, in which the circuit structures act as antennas
transmitting and receiving energy.
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A.3 Principal electromagnetic phenomena for immunity

A.3.1 Conducted low frequency phenomena
Slow variations of the supply voltage including dips, surges, fluctuations, unbalance,

harmonics, intermodulation products, data transfer carried on the power supply, power
frequency variations, induced low frequency voltages and DC in AC networks.

A.3.2 Radiated low frequency field phenomena

Magnetic fields, both steady and transient. Electric fields.

A.3.3 Conducted high frequency phenomena

Unidirectional and oscillatory transients, as single events or repetitive bursts. Induced
currents. Electrostatic discharge.

A.3.4 Radiated high frequency phenomena

Magnetic fields. Electric fields. Radio frequency radiated waves.

A.4 | Principal electromagnetic phenomena for emission

In principle, the same phenomena exist as are listed for immunity, but limits have only peen
applied to the following:

— magnetic fields produced by power frequency and harmonic frequency currents;
vpltage fluctuations produced by power frequency and harmonic currents;

|
—
ra

adio frequency fields produced by trains:
A.5 | Description of the different'electric traction systems
Diredt current and alternating.current sources are used.

DC slystems include:

High|voltage: 3000V
Medipm voltage: 1500V
Low voltage: from 600 V to 1 400 V, including particularly urban transit systems|.

AC systems-include:

Industrial frnqnnnr\y' 50/60 Hz at 20/25 k\/ or Autotransformer Q\J/efnm 50/25 k\/ or Bogster

Transformer System 20/25 kV or Autotransformer System 30/15 kV
Low frequency: 16,7 Hz at 15 kV.

Isolated three phase lines exist with two overhead conductors.

A.6 Components of electric traction systems

Traction power is generally supplied from the high voltage national or railway grid systems at
voltages up to 400 kV. Connection points, known as substations, perform the following
functions:

— protection (circuit breakers) for both public and railway system interests;
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— adaptation of voltage level by transformer;

— possible rectification to provide DC supply or frequency conversion to give low frequency
supply.

The power obtained by this means is transmitted to the traction vehicle via a system of
flexible-suspension contact lines (known as the overhead contact line) with which a traction
unit-mounted articulated device (known as the pantograph) is brought into contact. On low
voltage lines, a trackside conductor rail may be provided from which power is collected by a
sliding contact (known as the collector shoe).

On the _traction vehicle, the traction power is regulated and supplied to traction_motors to
contrpl the movement of the train. Auxiliary power is also regulated and, although of lower
powdr than that supplied to the traction motors, can still be a significant sourde of
electromagnetic disturbance.

On AC lines, circuit components may be added to the traction power supply,lines (e.g. puto-
transformers or booster transformers) to reduce the magnetic field and phence the induced
voltage in telecommunication circuits.

A.7 | Internal sources of electromagnetic disturbance

A.7.1 General

Ther¢ are several rail-specific components which produce electromagnetic disturbance. These
include:

A.7.2 Fixed elements

The pverhead line of the railway system and.the high voltage line feeding the substation can
be thie source of high or low frequency disturbance.

Among the phenomena which are involved in RF emission are:

—

He corona effect, where ionisation of neutral molecules in the electric field close tp the
bnductors produces RF(disturbance. This can exist along the whole alignment;

rush discharges in zones of high voltage gradient on the surface of insulators;

c
b
— djscharge type micro-arcs at bad contacts between energised metallic parts. These effects
afe local and attenuate rapidly with distance;

p

artial flashevers across dry bands of polluted insulator surfaces.

Railway overhead systems differ from most high voltage overhead lines by being closer tp the
ground, haying more insulators and having less natural cleaning of the insulators.

Low frequency disturbance can be significant within a wide zone, up to 3 km (or more if the
ground resistivity is high). It is produced transiently at substations when high voltage
switching takes place, is distributed along the overhead line when it is energised, is enhanced
when non-linear traction loads such as rectifiers are supplied, and is stimulated locally when
flashover takes place. If a DC traction system is used, low frequency harmonics are produced
by the rectifier substation.

A.7.3 Mobile elements

Motive power units (electric traction units or multiple unit coaches) are a source of
electromagnetic disturbance during routine working, primarily controlled by the following
equipment:

— power control systems using controlled semiconductors such as thyristors, GTOs and
IGBTs. These produce energy, which gives either direct radiation from the vehicle
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components or indirect radiation via the power supply lines. An overhead line can act as
an antenna;

— auxiliary apparatus on traction vehicles may have relatively high power rating and are a
source of disturbance;

— the sliding contact between the line and the pantograph (or shoe and rail). This collection
is via a series of short arcs which act as radio sources;

— special case arcing and transients which are produced when the pantograph is raised or
lowered, or the vehicle circuit breaker is closed or opened.

Diesel-electric traction units should be included since they can contain semiconductor power

contrw—mm—mmwﬁmmm—mmm' . tems
whiclh may be sources.

A.7.4 Onboard auxiliary power converters

Coaghing rolling stock air conditioning, catering and similar systems may be “supplied yia a
semigonductor static converter and these may be sources of disturbancexThese convgrters
may pe on several coaches in a train and the summation of their disturbance is relevant.

A.7.8 Train line

The [traction unit supplies power, generally at voltages Jless than or equal to 1500V,
somgtimes at 3 000 V, at powers up to 800 kW, to the electric'systems of the train for lighting,
heatihg, air-conditioning, battery charging, and converters-through a conductor (termed {train
line”). This current, which can be 800 A, is a source of disturbance to adjacent equipment.

This puxiliary current may return to the traction unit via the rails and hence have an influence
on apparatus on the track. Train lengths of several hundred metres are not unusual.

A.7.6 Traction return current with respect to track circuits

An electrical supply (continuous, altermating or pulse) is connected across the running ralls, in
what|is known as a track circuit. *A-track circuit is a system using the rails as transmigsion
path [between emitter and receiver with the aim to detect the presence of railway vehicles.
When a train travels on the track, its axles short-circuit a detector from this electrical stipply
and the presence of the.train will be detected. Electrical disturbance may energisg the
detegtor although the train‘is present, giving a false indication of clear track. Track cifcuits
take [many forms withsome having frequency and time coding to reduce the risk of |false
energisation.

Since the powet supply may contain voltage components at track circuit frequencies, the finput
impefance _‘of“the train may have to be greater than a specified value. This prevent$ the
passgge (©fcurrents at track circuit frequencies in the running rails. The traction and auxiliary
equigment on the vehicle and the substations should not be allowed to generate currernts at
track'-ekewit—fregquencies—which—execeed—spescified—vratves—Himits—are—apphed—for—particular
cases. These effects are entirely internal to the railway system and many different cases can
exist.

A.7.7 Trackside equipment
Electricity is used in trackside equipment to supply switch motors, heating and train pre-

heating as well as other apparatus. Although of relatively low power, these elements are close
to the line and may affect other railway apparatus.

A.8 Summary of main characteristics of railway systems

The essential differences between electric railway systems and other large electric networks
are:
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— avery wide variety of power supply configurations;

— avery wide variety of power use and control systems and sub-systems;

— the use of sliding contacts to convey high powers to the moving trains;

— the high speed of some trains;

— the presence of several moving sources within the same zone of influence;

— a fluctuating and imprecise system of current flow to and from the train, including the
passage of current via the ground;

— high single phase loads which may cause imbalance in the three phase system;

_ tr H S H £ H L+ ' £ ot k. £ 1 .
o PUOOIUIIIly Ul oTTTTuitdariicovu o SUIIGIOLIUII VT UloturT vdrive 11Ul o vVeTdlr oUuUTuLu L o,
— generation of EM disturbance over a wide frequency spectrum;

— the interaction of supply and vehicles to enhance or diminish the effect at“any given
frequency.

A.9 | External sources of disturbance

The failway system is distributed through the public domain and is exposed to various solirces
of ENI disturbance at various places.

Thesk include:

|
>

pighbouring railway systems;

|
-

adio transmitters including portable telephones;

— afljacent overhead power lines from which power frequency induction may be experienced;

|
-

adar sets at airports, on aircraft, in military use;

|
=

dustrial plants which disturb the electricity supply network.



https://iecnorm.com/api/?name=20d253232c39ca264cf7d19fcf440601

IEC 62236-1:2018 © IEC 2018 -15 -

Bibliography

IEC 61000-6-2:2016, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards —
Immunity standard for industrial environments



https://iecnorm.com/api/?name=20d253232c39ca264cf7d19fcf440601

-16 - IEC 62236-1:2018 © IEC 2018

SOMMAIRE

AVANT-PROP O S ..ottt et e e e e e et e e eanns 17
INTRODUGCTION ..ottt et e e e e e e e e et et e et e e e et e et e e e eanns 19
1 Domaine d'appliCation ... ... e 21
2 ReEfEreNnCes NOMMaAtiVES ... .o e 21
3  Termes, définitions et termes abrégeés ..o 21
3.1 Termes et d&fiNItiONS ... 22
3.P TR LT T3 Y ...22

4 Criteres d’aptitude a la fonCtion ..o N .22
5 5estion de 1a CEM ..o e e e .23
Anngxe A (informative) Le systéme ferroviaire ..........oooooiiiiiiiiiii O ...24
Al GENETralites . ovniieiii e B .24
AR Mécanismes de couplage général .........cc.coviiiiiiniininiince o A, .24
A3 Principaux phénomeénes électromagnétiques pour lI'immunité,~.......................... ...25
A.3.1 Phénomeénes conduits a basse fréquence..............\O i, ...25
N.3.2 Phénoménes rayonnés de champ a basse fréquence.................c.cooiii. ...25
N.3.3 Phénomeénes conduits a haute fréquence ....¢.. 5 i, ...25
N.3.4 Phénoménes rayonnés a haute fréquence,..\7.........coooviiiiiiiiiiea, ...25

A4 Principaux phénomeénes électromagnétiques en émission............cccovvviiiinnnnn.n. ...25
Ap Description des différents réseaux de traction électrique.......................... ...25
Al6 Composants des réseaux de traction €lectrique ... ...26
A7 Sources internes de perturbation éleGtromagnétique............c.oooiiiiiiiiinlL ...26
\.7.1 GENEIAlItES . e ...26
n.7.2 EIEMENtS fIXES ..ovviveee ittt ...26
7.3 ElEMENtS MODIIES ..ot e .27
N\.7.4 Convertisseurs de(puissance auxiliaires a bord ..............oooviiiiiiiiiieneanns .27
\.7.5 LigNe e Al D e .27
N.7.6 Retour de courant de traction vis-a-vis des circuits de voie........................ .27
N\.7.7 Equipements 1€ 10Ng deS VOIES ......c..veeieiiiee e ...28

A8 Résumé des-caractéristiques principales des systémes ferroviaires.................. ...28
A9 Sourcesrexternes de perturbation ...........oooiiiii i ...28
7T 1T Yo = T o L= T oS ...29



https://iecnorm.com/api/?name=20d253232c39ca264cf7d19fcf440601

IEC 62236-1:2018 © IEC 2018 -17 -

1

2)

3)

4)

5)

6)
7)

8)

9)

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPLICATIONS FERROVIAIRES -
COMPATIBILITE ELECTROMAGNETIQUE -

Partie 1: Généralités

AVANT-PROPOS

La] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de ‘pormalisation

composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC), L'IEC

h pour

objet de favoriser la coopération internationale pour toutes les questions de normalisation.dans les domaines
de| I'électricité et de I'électronique. A cet effet, '|EC — entre autres activités —publie des Nprmes
internationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au

puplic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée

a des

comités d'études, aux travaux desquels tout Comité national intéressé par le sujet(iraité peut participer. Les
organisations internationales, gouvernementales et non gouvernementales, encliaison avec I'lEC, participent

égplement aux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation
selon des conditions fixées par accord entre les deux organisations.

1SO),

Lep décisions ou accords officiels de I'l[EC concernant les questions techniques représentent, dans la njesure
du| possible, un accord international sur les sujets étudiés, étant donné/que les Comités nationaux dq I'lEC

interessés sont représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme de recdmmandations internationales et sont agréées
comme telles par les Comités nationaux de I'lEC. Tous les €fforts raisonnables sont entrepris afin qug I'lEC

s'gdssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
I'éyentuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

ple de

Dgns le but d'encourager I'uniformité internationale, les Comités nationaux de I'l[EC s'engagent, dans tdute la

mgsure possible, a appliquer de fagon transparente |€s Publications de I'lEC dans leurs publications nati

nales

et|régionales. Toutes divergences entre toutesy'Rublications de I'lEC et toutes publications nationales ou

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 indépemndants
fodrnissent des services d'évaluation de~conformité et, dans certains secteurs, accédent aux marques de
cophformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification

ingépendants.

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

Adcune responsabilité ne doit’ étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
mgndataires, y compris ses experts particuliers et les membres de ses comités d'études et des C

S ou
mités

nationaux de I'lEC, poursteut préjudice causé en cas de dommages corporels et matériels, ou de tout| autre

dommage de quelque.hature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
de] justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
toyte autre Publication de I'lEC, ou au crédit qui lui est accordé.

5 frais
ou de

L'dttention est\attirée sur les références normatives citées dans cette publication. L'utilisation de publidations

référencéesiest obligatoire pour une application correcte de la présente publication.

L’gttention\est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvenf faire

I’opjet de“droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
de|brevets et de ne pas avoir signalé leur existence.

droits

La Norme internationale IEC 62236-1 a été établie par le comité d'études 9 de I'lEC: Matériels
et systémes électriques ferroviaires.

Cette troisieme édition annule et remplace la deuxieéme édition publiée en 2008. Elle constitue
une révision technique et a été développée sur la base de EN 50121-1:2015.

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

a) Clarification du domaine d'application.

b) Introduction du paragraphe Termes abrégés.

c) La gestion de 'EMC se base dorénavant sur la série |IEC 61000, car la référence

précédente n’est pas adéquate.
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Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
9/2335/FDIS 9/2365/RVD

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

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

Une [liste de toutes les parties de la série |IEC 62236, publiées sous le titre géL]éraI
Applications ferroviaires — Compatibilité électromagnétique, peut étre consultéeSur’lg site
web de I'lEC.

Le comité a décidé que le contenu de ce document ne sera pas modifié avant la dale de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch", 'dans les données
relatives au document recherché. A cette date, le document sera

-

¢conduit,
e supprimé,

-

emplacé par une édition révisée, ou

e amendé.
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INTRODUCTION

Cette série de Normes internationales de produits comprend cinq parties qui sont décrites a la
fin de cette introduction.

Cette série de normes fournit a la fois un cadre pour la gestion de la CEM a l'intérieur du
domaine ferroviaire et spécifie également les limites d’émission électromagnétique (EM) du
systéme ferroviaire dans son ensemble vers le monde extérieur ainsi que les limites
d’émission et d'immunité EM des équipements qui fonctionnent dans le systéme ferroviaire.
Ces dernieres sont destinées a étre compatibles avec les limites d’émission définies pour le
systémp ferroviaire dans son ensemble et égalpmpnt apporter l'assurance que les
équigements sont adaptés pour l'environnement ferroviaire. En statique, des. \imites
d'ém|ssion différentes sont définies pour les trams/trolleybus et les métros/grandes.lignes. La
fréguence couverte par ces normes va du courant continu a 400 GHz. Aucun mesurage |n’est
nécepsaire aux fréquences pour lesquelles aucune exigence n’est spécifiée. Leslimites|pour
les phénoménes de CEM sont fixées de maniére a ce que le systéme ferroviaire pris dang
ensemble obtient la compatibilité électromagnétique avec le monde extérielr, et entre les
difféents éléments du systéme ferroviaire. Dans cette série de mormes, les niveaux
d’imrhunité sont choisis pour assurer un niveau raisonnable de CEM avec les autres appareils
dans| I’environnement ferroviaire local et avec les émissions quipénétrent le systéme
ferrovyiaire et qui proviennent du monde extérieur. Sont également’fixées des limites podr les
émisgions EM produites par les systémes ferroviaires et affectant/le monde extérieur.

La cpmpatibilité entre les émissions des chemins de, fen et I'environnement extérieur est
basép sur les limites d’émission ferroviaires établies{en tenant compte des résultafs de
mesyres effectuées. Etant donné que la compatibijlité.générale entre les chemins de fer et
leur environnement était satisfaisante au moment _ou les mesures ont été réalisées e{ que
I'experience tirée de I'application des limites a cenfirmé leur acceptabilité, il a été jugé que la
confgrmité au présent document donnait une;CEM satisfaisante. Les niveaux d’émissipn et
d'immunité ne garantissent pas par eux-miémes une conformité satisfaisante du sysftéme
ferroyiaire a celui de ses voisins. Dansydes circonstances exceptionnelles, par exemple a
proximité d'un "emplacement speégial® qui a des niveaux d’interférences | EM
exceptionnellement élevés, le systéme ferroviaire peut requérir de prendre des mesures
complémentaires pour assurer une-compatibilité convenable. Il convient d'apporter un| soin
parti¢ulier a proximité d’équipements, tels que les appareils de transmission radio| les
installations médicales oumilitaires. Une attention toute particuliere est portée| aux
équipements a imagerie maghétique dans les hdpitaux qui peuvent étre prés des transports
urbains. Dans tous ces.cas, il convient que la compatibilité soit atteinte aprés consultatipn et
coopgration entre les (parties intéressées.

Les niveaux d’immunité et d'émission ne garantissent pas par eux-mémes que l'intégration
des gppareils-al'intérieur du systeme ferroviaire est nécessairement satisfaisante. Le pr
document nepeut pas couvrir toutes les configurations possibles d’appareils mais les nieaux
d’esdai sont suffisants pour obtenir une CEM satisfaisante dans la majorité des cas. Dang des
circopstances exceptionnelles, par exemple a proximité d’un "emplacement spécial" qui
nivea i : i s S, E ST ndre
des mesures complémentaires pour assurer un fonctionnement correct. Une telle décision fait
I’objet d’'une discussion entre le fournisseur de I’équipement et le chef de projet, le
responsable d'infrastructure ou une personne de responsabilité équivalente.

Les appareils ferroviaires sont assemblés dans de grands systémes et installations, tels que
les trains et les centres de commande de la signalisation. Des informations plus précises sont
données a I’Annexe A. Il n’est donc pas possible d’établir des essais et des limites d’immunité
pour ces ensembles de grande taille. Les niveaux d'immunité pour les appareils assurent
normalement un fonctionnement fiable mais il est nécessaire de préparer un plan de CEM
pour traiter les situations complexes ou les circonstances particulieres. Par exemple, le
passage d'une ligne de chemin de fer a proximité d’'un émetteur radiofréquence de grande
puissance qui produit des champs anormalement élevés. Des conditions spéciales peuvent
s’appliquer pour les équipements ferroviaires qui fonctionnent a proximité d’un tel émetteur et
celles-ci sont acceptées comme conditions nationales pour la spécification.
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La série de Normes IEC 62236, Applications ferroviaires — Compatibilité électromagnétique se
compose des parties suivantes:

Partie 1: Généralités. Cette partie donne une description du comportement
électromagnétique du systéme ferroviaire. Elle spécifie les critéres d’aptitude a la fonction
pour I'ensemble de la série. Un processus de gestion pour obtenir la compatibilité
électromagnétique a I'interface de l'infrastructure ferroviaire et des trains est mentionné.

Partie 2: Emission du systéme ferroviaire dans son ensemble vers le monde extérieur.
Cette partie définit les limites d’émission du systéme ferroviaire vers le monde extérieur
aux radiofréquences. Elle définit les méthodes d’essai appliquées et donne des
informations sur les valeurs typiques des champs aux fréquences de traction et en
rgdiofrequence (cartographiey).

Partie 3-1: Matériel roulant — Trains et véhicules complets. Cette partie spécifi¢ les
ekigences d’émission et d'immunité pour tous les types de matériels roulants. Elle couvre
d matériel de traction et les rames, ainsi que le matériel tracté. Le domaine d application

b cette partie de la série s’arréte a l'interface du matériel et de ses enirées et sqrties
énergie respectives.

immunité de la CEM pour les appareils électriques et électroniques destinés a| étre
ilisés a bord du matériel roulant ferroviaire. Elle est également utilisée comme moyen de
trpiter I'impossibilité de faire des essais d’immunité sur le véhicule en totalité.

d
d
Partie 3-2: Matériel roulant — Appareils. Cette partie s’applique aux(aspects d'émissipn et
d
u

artie 4: Emission et immunité des appareils de signalisation et de télécommunication.
ette partie spécifie les limites d’émission électromagnétique et d’immunité pour les
bpareils de signalisation et de télécommunication, installés a l'intérieur d’un sysftéme
fgrroviaire. Le plan CEM énonce si cette parties'applique également aux équipements
opérationnels ferroviaires installés le long de la i€ ou sur des quais.

hHuipements associés. Cette partie s’appligué aux aspects d’émission et d'immunité de la
EM pour les appareils et les composants électriques et électroniques destinés 3| étre

P

C

a

Partie 5: Emission et immunité des installations fixes d'alimentation de puissance e} des
é

C

ufilisés dans les installations ferroviaires fixes associées a I'alimentation.



https://iecnorm.com/api/?name=20d253232c39ca264cf7d19fcf440601

IEC

62236-1:2018 © IEC 2018 -21-

APPLICATIONS FERROVIAIRES -
COMPATIBILITE ELECTROMAGNETIQUE -

Partie 1: Généralités

1 Domaine d'application

La présente Partie 1 de la série IEC 62236 donne la structure et le contenu de I’ensemb
la séfie.

Elle spécifie les critéres d'aptitude a la fonction applicables a I'ensemble_de“-la séri

normes.

L'Article 5 donne des informations relatives a la gestion de la CEM.

L’Annexe A décrit les caractéristiques du systéme ferroviaire quiy‘affectent la compat
électfomagnétique (CEM).

Les
nuc

phénoménes exclus de cette série de normes sont I'impulsion électromagné
Idaire, les conditions anormales de fonctionnement{conditions de défaut, par exemp

les effets d’induction dus a un choc direct de la foudré.

Les
inte

Les

Les

ntionnels dans les limites du systéme ferraviaire.

3spects relatifs a la sécurité ne sont;pas couverts par cette série de normes.

méditale, tels que les stimulateds cardiaques, ne sont pas traités dans cette série.

2

Les
des

Références normatives

documents suivants cités dans le texte constituent, pour tout ou partie de leur con
exigences du.-présent document. Pour les références datées, seule [I’édition

e de

e de

bilite

tique
e) et

fmites d’émission a la limite du systéme ferroviaire ne s'appliquent pas aux émetteurs

¢ffets biologiques des rayonnéments non ionisants ainsi que les appareils d’assisfance

fenu,
citée

s’applique. PoGr-les références non datées, la derniére édition du document de réfénence
s'apdlique (ylcompris les éventuels amendements).

IEC

0050-161, Vocabulaire Electrotechnique International. Chapitre 161: Compat

électrerraghétigue

IEC

3

bilité

61000 (toutes les parties), Compatibilité électromagnétique (CEM)

Termes, définitions et termes abrégés

Pour les besoins du présent document, les termes et définitions donnés dans I'lEC 60050-161
ainsi que les suivants s’appliquent.

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

IEC Electropedia: disponible a I'adresse http://www.electropedia.org/
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o+ 1SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp
3.1 Termes et définitions

3.11

émetteur intentionnel

équipement de transmission dédié a rayonner de I'énergie électromagnétique, par exemple
une radio, une télévision, une communication

3.2 Termes abrégés

CA courant alternatif

CcC courant continu

E (champ) électrique

EM électromagnétique

CEM compatibilité électromagnétique

GTO gate turnoff (transistor) (thyristor blocable)

H (champ) magnétique

IGBT] insulated gate bipolar transistor (transistor bipolaire a grille isolée)
MVA mégavolt ampeére

RF radiofréquence

4 (ritéeres d’aptitude a la fonction

NOTE| Cet article est fondé sur I'lEC 61000-6-2:2016.

La variété et la diversité des appareils couverts par le domaine d’application de la présente
série[de normes rendent difficile la définition  de critéres précis pour I'évaluation des résultats
des ¢ssais d'immunité.

Une flescription fonctionnelle et une-définition des critéres d’aptitude a la fonction, pendant ou
apres les essais de CEM, doivent étre fournies par le fabricant et notées dans le rapport
d’esdai sur la base des critéres'd’aptitude a la fonction suivants:

a) Criteres d'aptitude=a‘la fonction A

L’appareil doit continuer a fonctionner comme prévu pendant et aprés l'essai. Aucune
dégradation du)fonctionnement ou perte de fonction n’est autorisée au-dessous du niveau
d’aptjtude spécifié par le fabricant lorsque I'appareil est utilisé comme prévu. Le niveau
d'aptjtude speut étre remplacé par une perte d'aptitude admissible. Si le niveau minimal
d’aptjtude_ou la perte d’aptitude admissible n'est pas spécifié par le fabricant, ils peuven{ étre
dedujts;de la description et de la documentation du produit et de ce que l'utilisateuf est
raisonnablement en droit d’attendre de I'appareil s'il est utilisé comme prévu.

b) Criteres d'aptitude a la fonction B

L'appareil doit continuer a fonctionner comme prévu aprés l'essai. Aucune dégradation du
fonctionnement ou perte de fonction n’est autorisée au-dessous du niveau d’aptitude spécifié
par le fabricant lorsque l'appareil est utilisé comme prévu. Le niveau d'aptitude peut étre
remplacé par une perte d'aptitude admissible. Pendant I'essai, une dégradation de
fonctionnement est toutefois autorisée. Aucune modification du mode de fonctionnement en
cours ou des données mémorisées n'est autorisée. Si le niveau minimal d’aptitude ou la perte
d’aptitude admissible n'est pas spécifié par le fabricant, ils peuvent étre déduits de la
description et de la documentation du produit et de ce que I'utilisateur est raisonnablement en
droit d’attendre de I'appareil s'il est utilisé comme prévu.


http://www.iso.org/obp
https://iecnorm.com/api/?name=20d253232c39ca264cf7d19fcf440601
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