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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY -

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

FOREWORD

this end and in addltlon to other activities, IEC publishes International
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guijdes

governmental organizations liaising with the IEC also part|0|pate i
with the International Organization for Standardization (ISO
agreement between the two organizations.

and are accepted by IEC National
Committees in that sense. While all reasonable effqrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be the way in which they are used or for any
misinterpretation by any end user.

between any IEC Publication gnding nationalor regional publication shall be clearly indicated in
the latter.

5) IEC provides no joarkiQg proce s approval and cannot be rendered responsible for any
equipment decl j i ication.

6) All users should e re 2 s iti i ication.

7) No liability shall atta , employees, servants or agents including individual experts and
members of its t and |EC National Committees for any personal injury, property damage or
other damage,. of any wattwe whatsoevef, whether direct or indirect, or for costs (including legal fees) and
expenses arisingnolt o pubhication, use of, or reliance upon, this IEC Publication or any other IEC
Publications

8) Attentign i wn\te_the Normative references cited in this publication. Use of the referenced publications is
indispensa

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
ot be held responsible for identifying any or all such patent rights.

International Standard IEC 62236-5 has been prepared by IEC technical committee 9:
Electrical equipment and systems for railways.

This second edition cancels and replaces the first edition published in 2003. This edition
constitutes a technical revision and is based on EN 50121-5:2006.

The main changes with respect to the previous edition are listed below:

— requirements for the radiated immunity test of line 1.2 in Table 1;
— transformation of former Annex B into Bibliography;
— suppression of Annex C.
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The text of this standard is based on the following documents:

FDIS Report on voting
9/1189/FDIS 9/1217/RVD

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

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

A list of all parts of IEC 62236 series, published under the general title Ra
Electromagnetic compatibility, can be found on the IEC website.

rapplications —

* reconfirmed,
* withdrawn,
+ replaced by a revised edition, or

@%@
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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) where the probability of an occurrence likely to produce emissions in excess of those
which would normally be experienced is extremely low,

b) where highly susceptible apparatus will be used in close proximity of the equipment
covered by this standard, 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 railway substation areas.
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RAILWAY APPLICATIONS -
ELECTROMAGNETIC COMPATIBILITY —

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

1 Scope

would normally have separate enclosures with sep rules\for access. If electromagnetic
limits are required, these will appear in the specificati equipment.

The frequency range considered is f
performed at frequencies

Emission and immunityNij

a) within the bo@r
beside the tr

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.

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.

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

NOTE 3 An example is an 18 MVA 230 kV to 25 kV power supply transformer.
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These specific provisions are to be used in conjunction with the general provisions in
IEC 62236-1.

2 Normative references

The following referenced documents are indispensable for the application 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 61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic
current emissions (equipment input current up to and including 16 A per phase)

IEC 61000-4-4, Electromagnetic co
techniques — Electrical fast transient/b

IEC 61000-4-6, Electron ] I 5 EMC) — Part 4-6: Testing and measurement
techniques — Immynit isturbances, induced by radio-frequency fields
IEC 61000-4-8, g: 5. compa /I/ty (EMC) — Part 4-8: Testing and measurement

techniques — Powe

IEC 61000~6 j ibili Part 6-4: Generic standards -
Emission stantk rd fo mdustrlal environments

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

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

CISPR 16-1-1, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring
apparatus

CISPR 22, Information technology equipment — Radio disturbance characteristics — Limits and
methods of measurement

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply Documents
Document Sharing Hub
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31

apparatus

electric or electronic product with an intrinsic function intended for implementation into a fixed
railway installation

3.2

environment

surrounding objects or region which may influence the behaviour of the system and or may be
influenced by the system

33

port
particular interface of the apparatus with the external environment, for
port, d.c. power port, I/O (input/output) port, earth port (see Figure 1)

hple a.c. power

3.4

enclosure port
physical boundary of the apparatus through which electroma y radiate or
impinge

3.5

railway substation
installation, the main function of which is to sup
of a primary supply system, and in spms
and frequency of the contact line

¢ ine system at which the voltage
frequelcy, \is Aransformed to the voltage

3.6

railway supply lines
conductors running withi
but are not energised at ra

which supply power to only the railway

Signal and communication port
AC power por/\@ \>

Process, measurement and
APPARATUS control port
DC er p \ Earth port
\‘>
IEC 2188/08

Figure 1 — Main categories of ports

4 Performance criteria
The variety and diversity of the apparatus within the scope of this standard makes it difficult

to define precise criteria for the evaluation of the immunity test results. Three general levels
of performance are therefore used, as defined in IEC 62236-1.

5 Emission tests and limits

5.1 Emission from the substation to the outside world

Limit values for this emission, over the frequency range 9 kHz to 1 GHz arbaiven in

IEC 62236-2. cuments
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NOTE 1 Guidance values are given in IEC 62236-2 for emission of d.c. and power frequency magnetic fields.

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

For apparatus which is under ground, measurements shall be made in the frequency range
9 kHz to 150 kHz at the surface of the ground above the apparatus.

NOTE 2 No limits are set for emissions into the active space of the underground railway due to the complexities
of obtaining measurements in the confined space and the lack of a precise method of relating the measured values
to the degree of disturbance which other apparatus would suffer.

5.2 Emission test for apparatus operating at less than 1 000 V r.m.g"

_electrical
Q00-6-4,

The emission limits for apparatus covered by this standard which i
power at a voltage below 1 000 V r.m.s. are given on a port by pe
Table 1.

5.3 Emission values within the boundary of the subsfati

substation, limits are not given for emission within
the substation. Practical measurements have b

Annex A. These are for information op A
standard.

6 Immunity tests and limits

Tests shall be
carried out as si

shall be made with a typical operating mode chosen to produce the
to noise in the frequency band being investigated, consistent with
he manufacturer shall define the conditions of the test in the test plan.

maximum suscegtibili
normal applications:

NOTE |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 CISPR 22 and 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 tests shall be carried out within the specified operating range for the apparatus and at its
rated supply voltage.

Some of the immunity levels are higher than those of the heavy industrial generic standard
because this has been found necessary in practice.
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Voltages induced by traction currents are not addressed here. They shall be covered by the
functional specification.

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 oytside the scope of this
standard. For products in the scope of IEC 61000-3-2 or IEC 6100Q-3-3( the requirements
of those standards apply;

b) those that are supplied from railway sources which are i ion. The
supply voltage may have a substantial harmonic content. It} '

ity ‘and emission
gs on rectifier
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