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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 9X at its 1lth meeting on 12/13 May 199

The text of the draft was submitted to the formal vote and was approved by
CENELEC as ENV 50121-3- 2 on 1995 12-11.

The following date was fixed:
- latest date by which the existence

of the ENV has to be announced at ' arxm o wee
national level (doa) 19%6-01-15

This European Prestandard is to, be read;in‘conjunction with; ENV' 50121-1:1996 -
: 7 ppllcat1ons k- Elact:cmaghetlc ”Om“at’DlLl Vo= Part 1 : Cnnaral
Annexes designated ‘normat*vé'

are
designated ‘informative’ are give

h body of the PrDSLanda*d Annexes
flrformatlon

In this Prestandard, annexes A and B are formatlve

P vancn . s
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1 Sco;'pe ‘ s e : x .;!

Tris Euvropean Prestandard applies to emission and 'm.uﬂlvy aspectS’of'EMC
for electrical and electronic apparatus intended for use on railway rolling
stock.

e frequency range considered is from d.c. to 400 GHz. At present, testin
not defined for frequencies above 1000 MHz.

=
!

4
m

The application of tests, shall depend on the particular apparatus, - its
configuration, .its ports, .its technology and its operating conditions.

This Prestandard takes into'.account the internal enviromment of the raiiway
rolling stock and the external environment of the railway, and interieren-
ces to the apparatus from equipments such as hand-held radio transmitters.
If a port is in ended tYo transmit or receive for the purpose of radio
communication then the emission and.immunity limits in this Prestandard at
the com ﬂanlcatlon frequency do not apply.

This Prestandard does not apply to transient emissions when starting .or-
topo*ng the aDDarath. : ) " ”

The objective of tHis,|Préstandardis toJdefine JIimits end test methods for
electromagnetic emissions and immunity “test requirements in relation to
conducted andé radiated dlsturbances. ' o 3

ese limits and tests represent essential electromagnetic compatibility
equirements. ,

+3

n

H

1

mission requ"reﬂe 1ts have beesn selected so’'ds t£o ensurée that disturbances
enerated by the apoaratus operated normally on railway rolling stock do
ot exceed a level which could prevent.~other¥ apparatius from operating as’

3 Q

-

[
ntended.. .. . ) _ .

(2

i

Likewise, the immunity reguirements have been selected so as to ensure an
adeauate level of 1mman1ty for rolling stock apparatus.

The levels do not however cover extreme caseées which may occur with an
extremely low probability of occurrence in any location. Specific require-
ments which deviate from this Prestandard shall be specified.” : Ces

Additionally, .severity levels based on apparatus location have been esta-
blished. L | R I : =St

Test requirements are specified for each port considered.

These specific provisions are additional to the general provigions in -ENV
50121-1.

I
’

2 Normative references
This European Prestandard. 1ncorporates by. dated or undated reference, pro-
visions from other publlcatlons. These normative referencés-are- cited 'at

the appropriate places in the text and the publicapions are listed hereaf-



Page 5
ENV 50121-3-2:1996

ter. For dated references, subsequent amendments to or revisions of any of
these publications apply to this European Prestandard only when incorpora-
ted in .it by amencment or revision. For undated references the lateést
edition of the DhbllCaulOL.fe%er:éd to applies. - L '

EN-50LS% Railway applications - Electronic ecuipment used on
rolling stock . o : '

=N 3503Z 'L;m;:s and methods oI measurement of radio disturban
characteristics of 1ndustrlal “sciehtific and meclcal
(zsM) Yac1o—krequen6y eguipment -(CISPR 11, modified)

EN 55C22 : Likits and-fethods of measurement. of radio disturbance . -
o ©  Gharatteristics iofrinformation technology eguipment
{EISER 22)° R St
EN 61000-4-2 .. Electromagneticscompatibility (PMC) ‘ .

g Parti4 :.Testing-and:measurement techniques - Section 2
Electrostartic dlSCparge immunity test (I C 1000-4-2) -

EN-61000-4-2 Electromagnetic compatibility (EMC)
Part 4 : Testing and measurement bechnlques'— Sectlon a-
. Tiectrical fast transient/burst immunity test (IEC
28006 -474)

EN €1(000-4-%2 Eléctromagnetic compatibility +{EMC) , _—
Part 4 & Testlng andcme&surement technigues - Section 5
: Surge immunity ‘test (_HC 1000-4-5)

ENV 50121-1 Railway appILCat ons —-Electromagnetic compatibility
pa¥t 17 General

B 50121-3-% - Raillway applications - El ectromacnetlc COmDatlblllty

Part 3=-1: Rolling.stock - Traln and complete vehlcle

ENV 5C140 Radiated radio-frequency electromagnetic field -
" Immpnity test

ENV 50141 Conducted disturbances induced by radio-frequency
fields - Immunity test )

CISPR 16-1:1993 ‘Spgcificatidh for radio 1nterference measurlng
apparatus and ‘measurement methods*: :

IEC 50 (161) International ETectro_echnlcal ‘Vocabuldry — - .- = 0 ¢
Chapter 161 : Elect romagnetic compatibility Sl

3 Definitions © = = 2

ot oo a oo E: M -

Definitions related to EMC and to relevant phenomena may be found'ih”the
EEC Directive, in chapter 161 of the IEV (IEC 50) and in IEC and CISPR
Publications. The definitions stated in the EEC Directive (89/336/EEC) take

precedence. ‘ ' R I

S «

‘For. the pu*poseﬁof tkis Presgaﬁdéﬁa‘gﬁgffoigd\

J\- '.;7: -

ing aefinltlens apply I
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rolling stotk apparatus: A finishéd product with,an -intrinsie¢. -function .-
intended for implementation into the polling stock *nctaTIatlon and may be .-

placed on the market as a single commercial unit. oo
apparatus location: Physical zones within the roil in stock where the. elec-
tromagnetic environment is.defined. Due to the hi gh variation of the elec-
tromagnetic environment within roll 1nc stock, it is hecessary to define a
number of locations (see clause 4). )

The main categories of ports for rolling stock apparatus are. presented in
figure 1. S :

Enclosure port

. ____ _Earth porg.

ROLLING Signal” & comman1cat2€i

: : STOCK —————— PR R

- Battery referenced APPARATUS Process measurement &
ol b — ——————-control port

Figure,1; Main categories,of ports

The different types of rolliing stock apparatus with their ports are listed

R

ThHe different. installacion locations of -apparatus on railway rolllng stock

1) Exterrnal rolling stock environment (under frame, roof)
2) Locomotive machine rcom

%) Driver’s cah,rpassenge* cowpavtne‘:s

3= ~od
M i

4) Inter or of control e ec;ronﬁc cubicles’

5) Interior .of power eguipments

5- Performance criteria - -

The variety and the diversity of the apparatus within the scope of this
Prestandard'makes*it difficult te define precise criteria for the evalua-
tion of the immunity test results. ’ T
Apparatus shall not become dangerous or unsafe as & result of the é&pplica=
tion of the tests defined in this Prestandard.

A functional description and a definition of performance criteria, during
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or as & consaguence of’ the:EMC testing, shall-be provided by the manufactu-
rer' and noted in . theé-test report, based on-the criteria A, B, C defined in
the clause 4 of ENV 50121-1. '

"'NOTE: The registered performance criteria within the test sp
tion of this Prestandard cén be alte*ed for some particular apparatu
This is subject to agreement between- maﬁuLac:are and user.

€ Conditions during testing

It is not always possible to test every function of the apparatus. Th
tests shall be made at typical operating mode considered by the manufactu-
rer to produce the largest emission or. maximum susceptibility to noise as
appropriate .in the frequency band belng investigated consistent with normal
applicat lons The. manneacturer shall def_ne the conditions durlnc testing

in a test plaﬁ :

M

If the aoparatus is paV“ of a systeﬁf or can be connected to auxiliary
apparatus,‘the.'the apparatus shall'be tested while connected to the mini-
mum configuration of auxiliary apparatus necessary to exercise the ports in
accordance with EN 55022.

The configuration and mode of operation during tHe' tests 'shall be precisely
no-ed in the test plan and dhqthe test]|xepoxt,

If the apparatus has a large number of similar ports or ports with many
similar connections, ther 2 sufficient ‘number’‘shall be selected to simulate
actual operating conditions ‘eand toensure trawdlalhcene ‘dilfferent types of
cermination are covere {3 2o dysd 4 5-46517720% of the parts, unless
otherwise specified).

Q:
’.J

The tests shall be carried out withkin the specified operating range for the-
apparatus and at its rated supply voltage, unless otherwise indicated in
the basic standard.

7 Applicability

The measurements in this Prestand a*d ‘shall be made on the relevant ports of
the apparatus. Measurements shall only be carried out where the relevant
ports exist. ' : - e

Tt may be determined from consideration of'fhe‘electriéél;characteristicé
and usage of a particular apparatus that some of the limited tests are
inappropriate and therefore unnecessary (e.g. induction motors, transfor-
mers, ...). In such a case it shall be required ‘that the decision mnot: to
test be :eeorcedvln the test report.

if'hot'ofherwise spec1f1ec tne EMC ‘tests shall be type tests
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8 Emission tests and limits

The .emission tests and limits for apparatﬁs covered by this prestandard are
given on a port by port basis.

The emission 1limits for "individual equipment within a vehicle, are only
mandatory for itemis which are supplied to the end user as separate items. '

A+ the discretion of the system integrator these emission limits may be
applied to items of  equipment which are not supplied as separate items.

Measurements shall be performed in well-defined and reproducible conditions
for each type of disturbance.

The:description of the test, the test methods and the test set-up are given
in basic standards which are referred to in tables 1 to 6.

The contents of these basic standards are not repeated here, however modi-
fications or additional information needed for the practical appllcatlon of
the tests are given in this Prestandard.

NOT? : The reference to “basic standard” is intended:to.be limited to
those pa*ts of the standard that give the descrlptlon of the test,; the
test methods andl'thetest set-up. 1 : - :

Table 1 : Traction a.c. power ports . R i

Ports Basic .il mreguency, range Limits Remarks
standard ’

High voltage Power frecquency | See ENV

connection, harmonic¢ distor- 50121-3-1

input side sion, Signalling

before filter | ané Telecommuni-

(port 3 on ) cacion frequen-

figures A.1, . cies

E.2, A.3)

9 kHz-30 MHz No conducted|It is desira-

radio fre- ble but not
quency possible to

limits are |apply conduc-
‘applied. The|ted radio fre-
apparatus guency limits.
when instal-|{No practical
led with thejtest method

. other sur- exists and the
rounding relationship
equipments |between

must satisfy|{conducted

the radiated|emissions and

emission radiated emis-
' limits of sions is not
ENV possible to

' 50121-3-1 define.
for trains
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Table 2 : Traction d.c. power ports

Ports Basic | rreguency range Limits Remarks
standard
High‘voltage : Signalling' and See ENV
connection, Telecommunica- ¢iz2i-2-1
ihput side i |tion freguencies
before filter
(port 3 on L .
sfiglire A.4) o S kHz-30 Mz See notes. See notes
Subject to
agreement
or
As table 1
NOTE 1 : At present there is no agreed method or limit for conducted

emissions on the tractipon supply from 9 kHz  to 30 MHz. Limiting
conducted emissions from an apparatus connected to the traction sup-
ply will prevent excessive radiated emissions from the supply .sys- -
tem. A method for measuring conducted emissions is proposed in annex
B.. Manufacturers azmd users should gain experience in this technique
_and the relationship between. conducted and radiated emissions in
order to progredsnihis§tanBeid An tHe fufure.

NOTE 2 : Subject tco agneement| between cuétomern and supplier.
¥
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