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Foreword

This European Standard was prepared by Technical Committee TC 9X: Electrical and electronic
applications for railways. The text of the draft was submitted to the formal vote and was approved by
CENELEC as EN 50121-1 on 2006-07-01.

This European Standard supersedes EN 50121-1:2000.

The following dates were fixed:

— latest date ich the EN has to be implemented
at national le publication of an identical
national standaé by endorsement (dop) 2007-07-01

— latest date by Whicr@é national standards conflicting
with the EN have to b€ ithdrawn (dow)  2009-07-01

This European Standard ha? en prepared under a mandate given to CENELEC by the European
Commission and the Europ Free Trade Association and covers essential requirements of
EC Directive 89/336/EEC. See A%ZZ.
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Introduction

The railway EMC set of product-specific European Standards is intended, in the main, to permit
compliance with the EMC Directive, but also to provide a means of prescribing compatibility between
internal parts of the railway. It consists of five parts described at the end of this introduction.

The set of standards provides both a framework for managing the EMC for railways and also specifies
the limits for the electromagnetic (EM) emission of the railway as a whole to the outside world and for
the EM emission and immunity for equipment operating within the railway. The latter must be
compatible with the emission limits set for the railway as a whole and also provides for establishing
confidence in eguipment being Fit For Purpose in the Railway environment. There are different
stationary emisgtON, limits set for trams/trolleybuses and for metro/mainline railways. The frequency
covered by the ngards is in the range from d.c. to 400 GHz. No measurements need to be
performed at freq jes where no requirement is specified. The limits for EMC phenomena are set so
that the railway as“® whole satisfies the Directive on electromagnetic compatibility with the outside
world, and so that EM achieved between the various parts of the railway. Any specific problems in
complying with the Iimits@all be addressed by the procedures given in the EMC Directive. Throughout
the set of standards, the ilnunity levels are chosen to ensure a reasonable level of EMC with other
apparatus within the local ay environment and with emissions which enter the railway from the
outside world. Limits are also ed on EM emission by railways into the outside world.

The compatibility between railw%\issions and their external environment is based upon emission
limits from the railways being set nsidering the results from measurements at the time that the
EMC Directive became enforceable! g'wen that the general compatibility between railways and their
environment was satisfactory at the timéfhese measurements were made and subsequent experience
of applying the limits has confirmed their eptability, compliance with this Standard has been judged
to give satisfactory compatibility. The imm@nity and emission levels do not of themselves guarantee

that the railway will have satisfactory compl with its neighbours. In exceptional circumstances, for
instance near a “special location” (as defined ¥f fahe EMC Directive) which has unusually high levels of
EM interference, the railway system may requ dditional measures to be taken to ensure proper
compatibility. Particular care should be taken wh ‘proximity to equipment not covered by the EMC

Directive such as radio transmission equipmen ilitary or medical installations. Attention is
particularly drawn to any magnetic imaging equipment%ospitals that may be near to urban transport.
In all these cases, compatibility must be achieved wfth consultation and co-operation between the
interested parties.

The immunity and emission levels do not of themselves gu@ntee that integration of the apparatus
within the railway will necessarily be satisfactory. The sta@ard cannot cover all the possible
configurations of apparatus, but the test levels are sufficient to ad%e satisfactory EMC in the majority
of cases. In exceptional circumstances, for instance near a “spe cation” (as defined in the EMC
Directive) which has unusually high levels of EM interference, t}%ystem may require additional
measures to be taken to ensure proper operation. The resolution o @ is a matter for discussion
between the equipment supplier and the project manager, infrastructure %oller or equivalent.

The railway apparatus is assembled into large systems and installations, sué‘ra trains and signalling
control centres. Details are given in annex A. It is not, therefore, possible to gablish immunity tests
and limits for these large assemblies. The immunity levels for the apparat il normally ensure
reliable operation, but it is necessary to prepare an EMC management plan | with complex
situations or to deal with specific circumstances. For example, the passage of the ay line close to
a high power radio transmitter which produces abnormally high field strengths. Special conditions may
have to be applied for railway equipment which has to work near such a transmitter and these will be
accepted as National Conditions for the specification.
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The series of Standards EN 50121, Railway applications - Electromagnetic compatibility, contains the
following parts:
Part 1: General

This part gives a description of the electromagnetic behaviour of a railway; it specifies the

performance criteria for the whole set. A management process to achieve EMC at the interface
between the railway infrastructure and trains is referenced.

Part 2: Emissiqog the whole railway system to the outside world
*
This part sets #fe\ emission limits from the railway to the outside world at radio frequencies. It
defines the applted test methods and gives information on typical field strength values at traction
and radio frequenc@artography).

Part 3-1: Rolling stock - Tl@ and complete vehicle

This part specifies the emis and immunity requirements for all types of rolling stock. It covers
traction stock and trainsets, a | as independent hauled stock.

The scope of this part of the Sta@fd ends at the interface of the stock with its respective energy
inputs and outputs.

Part 3-2: Rolling stock - Apparatus /&
This part applies to emission and immunity aspgets of EMC for electrical and electronic apparatus

intended for use on railway rolling stock. It is also@ d as a means of dealing with the impracticality
of immunity testing a complete vehicle. é

Part 4: Emission and immunity of the signalling and tel%munications apparatus

This part specifies limits for electromagnetic emissio@ nd immunity for signalling and
telecommunications apparatus installed within a Railway. @

Part 5: Emission and immunity of fixed power supply installations angpparatus
This part applies to emission and immunity aspects of EMC for electrica%n electronic apparatus
and components intended for use in railway fixed installations associated wi ﬁer supply.

EN 50121-1 and EN 50121-2 are product family standards which take preced&dce over generic

standards.

EN 50121-3-1, EN 50121-3-2, EN 50121-4, and EN 50121-5 are product standards.
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1 Scope

1.1  This Part 1 of the European standards series EN 50121 outlines the structure and the content of
the whole set. This part alone is not sufficient to give presumption of conformity to the essential
requirements of the EMC-Directive and must be used in conjunction with other parts of this standard.

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

Phenomena excluded from the set are Nuclear EM pulse, abnormal operating conditions and the
induction effects qf direct lightning strike.

Emission limits éh‘e railway boundary do not apply to intentional transmitters within the railway
boundaries. @

Safety considerations @'ﬁot covered by this set of standards.

The biological effects of r@-'onising radiation as well as apparatus for medical assistance, such as
pacemakers, are not consid here.

1.2  This European Standard i pplemented by the following specific standards:
EN 50121-2 Railway ap@eﬁtions - Electromagnetic compatibility
Part 2: Emissipn’of the whole railway system to the outside world
EN 50121-3-1 Railway applicatk@- Electromagnetic compatibility
Part 3-1: Rolling s - Train and complete vehicle
EN 50121-3-2 Railway applications - tromagnetic compatibility
Part 3-2: Rolling stock - aratus
*
EN 50121-4 Railway applications - Electr@ gnetic compatibility
Part 4: Emission and immu@ of the signalling and telecommunications
apparatus :
EN 50121-5 Railway applications - Electromagn@ ompatibility
Part 5: Emission and immunity dd ed power supply installations and
apparatus VA
2 Normative references 6

The following referenced documents are indispensable for the application @fthis document. For dated
references, only the edition cited applies. For undated references, the lat dition of the referenced
document (including any amendments) applies.

EN 50238 Railway applications — Compatibility between § tock and train
detection systems @
EN 61000-6-2 Electromagnetic compatibility (EMC)

Part 6-2: Generic standards - Immunity for industrial environments
(IEC 61000-6-2)

IEC 60050-161 International Electrotechnical Vocabulary (IEV)
Chapter 161: Electromagnetic compatibility (EMC)





