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Foreword

This European Prestandard was prepared by Technical Committee CENELEC TC 9X, Electrical and
electronic applications for railways, in accordance with the decision taken by CLC/TC 8X at its
11th meeting on 1995-05-12/13. S

The text of the draft was submitted to the formal vote and was approved by' CENELEC as
ENV 50121-1 on 1995-12-11. R RS

The following date was fixed:

7

- latest date by which the existence of the ENV , .
has to be announced at national level (doa) 1996-01-15

This European Prestandard is to be used in conjunction with one or several specific -Eyropean
Prestandards listed in the scope.

Annexes designated "normative” are part of the body of the Prestandard. Annexes designated

"informative™ are given only for information.
In this Prestandard, annex A is informative and annex B is normative. .
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introduction

The railway EMC. set of product-specific European Prestandards is intended, in the main, to permit
compliance with the EMC Directive. It consists of five parts described at the end of this
introduction.

The set of Prestandards specifies the limits for EM emission of the railway as a whole to the outside
world and of the EM emission and immunity for equipments operating within the railway but which
must be compatible with the emission limits set for the railway as a whole. The frequency covered
by the Prestandards is in the ‘range of d.c. to 400 GHz. Testing is limited to frequencxes not
exceeding 1 GHz. The limits for EMC phenomena are set so that the railway as a’ ‘whole satisfies
the EC Directive 89/336 on electromagnetic compatiblity, and so that EMC is achleved between the

vanous parts of the railway.

The immunity and emission levels do not of themselves guarantee that integration of the apparatus
will necessarily be satisfactory. The ~Prestandard cannot cover 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 “special location” (as defined in the EMC Directive)
“which has unusually high fevels of EM interference, the system may require additional measures to
be taken to ensure proper operation. The resolution of this is a matter for discussion between the
equipment supplier and the project manager of infrastructure controller or equivalent.

Throughout the set of the Prestandards the immunity levels are chosen to ensure EMC with other
apparatus within the local railway environment and with emissions which enter the railway from the
outside world. Limits are also! placed/on EM emission by railways/into the/outside world.

The railway apparatus is assembled |iftocllarge’ systéms cand 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 jassemblies. | (The immunity levels for the apparatus will
normally ensure reliable operation. but it is necessary. to) prepare;an EMC management plan, to deal
with specific circumstances. Forexample, the -use of mobile; telephones and the passage of the
railway line may pass close to a higher power radio transmitter which produces abnormally high
field strengths at a few frequencies. 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. -

The series of Prestandards ENV 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 provided.

Part 2: Emission of the whole railway system to the outside world

This part sets the emission limits from the railway to the outside world at radio frequencies. it
defines the applied test methods and gives information on typical field strength values from d.c.
to radio frequency (cartography).

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 stock and trainsets, as well as independent hauled stock.

The scope of this part of the Prestandard ends at the interface of the stock with its respective
energy inputs and outputs.
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Part 3-2: Rolling stock - Apparatus

This part applies to emission and immunity aspects of EMC for electrlcal and electronlc apparatus
intended for use on railway rolling stock.

Part 4: Em/sszon and /mmunfty of the mgna//mg and te/ecommun/cat/ons apparatus

This ‘part specrﬁes limits for electromagnetlc emnssuon and immunity for signalling and
telecommumcatlons appara'tus B St

- Part 5t Fixed power supp/y installations

This part applies to emission and immunity aspects of EMC for electrical and electronic apparatus
and components intended for use in railway fixed installations associated with power supply..

ENV SOﬁ 2_1-1-- and ENV 50121-2 are Product Family Standards which take precedence over Generic
Standards.” ENV 50121-3-1, ENV'50121-3-2, ENV 50121-4, and ENV 50121-5 are Product
. Standards. S ' G E o
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1 Scope

1.1 This part 1.of the European Préstandards series ENV 50127 outlines the structure and the
content of the whole set. It also mandates in Annex B.a management process for achieving
electromagnetic compatibility (EMC) at the interface between:the railway infrastructure, as defined

in the EU Directive 91/440/EEC, and trains.

The objective of the whole set of Prestandards is to specify the Electromagnetic (EM) emission and
immunity requirements for railway products, and for the railway as an installation._ .

Phenomena excluded from the set are lightning, EM pulse and abnormal operating cohditions.
The biological effects of non-ionising radiation are not considered here.
1.2 This European Prestandard is supplemented by the following specific Prestandards:

ENV 50121-2 ~ Railway applications - Electromagnetic compatibility
' Part 2: Emission of the whole railway system to the outside world

ENV 50121-3-1 Railway applications - Electromagnetic compatibility
‘ ' Part 3-1: Rolling stock - Train and complete vehip[e

ENV 50121-3-2 Railway applications - Electromagnetic compatibility
Part 3-2: Rolling stock - Appa(atus

ENV 50121-{} Railway applications - Electromagnetlc compatibility” R
Part 4: Emuss:on and lmmumty of the sugnallmg and telecommumcatlons
apparatus v :

ENV 50121-5 Railway appliéatiOns - Electromagnetic_compatibility, .

Part 5: Fixed power supply, installations

2 Nofmative references’

“This European Prestandard mcorporates by 'dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate place in the text and the
" publications are listed hereafter. For dated references, subsequent amendments to or revisions of
any of these publications apply to this European Prestandard only when incorporated in it by
amendment or revision. For undated references the latest edition of the publication referred to
applies. s ‘ o ’ o -

EU Directive, 89/336/EEC, on the approximation of the laws of the member States relating to
electromagnetic compatibility

EU Directive, 91/440/EEC, on the Development of the Community's Railways'

EN 5008272 ' 1995 Eiectromagnetuc compatibility - Generlc lmmumty standard
SR “Part 2: Industrial environment.’

o lECV‘S"O’(’161)' ' _ International Ele'ctrotechnica'l 'Voéa’bulary'(_IEV)
' - " Chapter 161: Electromagnetic compatibility.
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3 Definitions

¢ .. For thé'purpose of this European Prestandard definitions related to EMC and to relevant phenomena
" may be .found in the EU Directive, 'in Chapter' 161 of the IEV (IEC 50) and in IEC and CISPR
Publications. The definitions stated in the Directive (89/336/EEC) take precedence.

No particular definition is used in part 1.

4 ..Performance criteria

NOTE: This clause is draf‘teqaccordi_r\g to EN 50082-2.

The variety, and the diversity of the apparatus within the scope of this set of Prestandards makes it
impossible to define precise criteria for the evaluation of the immunity test results.

Apparatus shall not become dangerous or unsafe as a result of the applrcatlon of the tests defined
in this Prestandard.

A functional description and a defrnmon of performance criteria, during or as a conseguence of the
EMC testing, shall be provuded by the manufacturer and noted in the test report, based on the
following criteria: _—

Performance criterion A:| The apparatus, shallicontinue|to bperate as intended. No degradation of
performance or loss of function is allowed below a performance level specified by the manufacturer,

..when the apparatus is 'used. as mtended In someé cases the performance level may be replaced by a
permnssuble loss of performance. If the minimum performance {evel or the permissible performance
loss is not specified by the manufacturer then either of these may be derived from the product
description and documentation and what the user,may reasonably expect from the apparatus if used
as intended.

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. In some cases 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 operatlng state or stored data is allowed. If the minimum
performance level or the permissible performance loss rs not specn‘red by the manufacturer then
either of these may be denved from the product descrlptuon and documentation and what the user
may reasonable expect from the appar_atue if used as intended.

Performance criterion C: Temporary loss of function is allowed, provided the loss of function is self
recoverable or can be restored by the operation of the controls.

5 Management of EMC

The railway is .a complex installation with moving . sources. of . electromagnetlc energy. and the
existence alone of the EMC Prestandards in the ENV 50121 serres 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 10, a formal plan for the management of EMC. This plan
should be established at as early a stage of ‘the project as is possible, and Annex B gives detail of a
management plan.

NOTE: Annex B is normative with a limited scope; however, operation outside the scope should consider whether the
use of the management plan could be beneficial.
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