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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 ltS 1 1th meeting
on 12/13 May 1995. - :

The text of the draft was submitted to the formal vote and was approved by CENELEC as ENV'50121-3-1 on
1995-12-11.

The’ following date was fixed:

- latest date by which the existence _
of the ENV has to be announced at - - ~ SRR : b
national level RS (doa) 1996-0151§‘

This European Prestandard is to be read i conjuriction mth EN\ 50171 -1:1996 - Railway applications -
Electromagnetic compatlblhtv -Part 1: Genera] '

§

Annexes designated ‘normative’are part of the bod\ of thie Prestandard An.nexes desxg:nated mformatne are
given only for information. ) i

In this Prestandard, annex A is informative and atinex B is normative. : T
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Introduction

High powered electronic equipment together with low power microcontrollers and other electronic
devices are being instailéd on trains in great numbers. E}ectromametlc compatibility has therefore
become a critical issue for the design of train related apparatiis a§ well &s' of the train as a whole.

This product "P‘festand’a'rd for rolling stock sets lirri‘its for‘elé"ctroma'gﬁetic emission and immunity in

' Although immunity limits are not given for tiie coniplete vehicle, part 3-2 of this Prestandard puts great

emphasis on exact test procedures for the apparatus mstalled in the rolling stock in order to reduce

“¢ostly and often impractical tests of the complete unit. It is the pnme contractor's responsibility to

2.

establish an EMC-test plan for all apparatus provided and to ensure’its execution.

1 Scope

This European Prestandard spec1ﬁes the emission and immunity requirements for all types of rolling
stock.’ It covers traction stock and’ tramsets as" weil as mdependent hauled stock (for mdmdual

T

definitions see clause 3). ° IR ) T

s

The frequency range con51dered 1s from d C. to 400 GHz At present testmo is not defined for

frequencies above 1 GHz. : : i “

The limits in this Prestandard “do "not’ apply to intentional communication* signals (radio
communications, track/vehicle transmissions,...).

AR Ix OIS sy |

The scope of this part of the Prestandard erids at the interface of the stock with its respectlve energy
inputs and outputs. In the case of locomotives, trainsets, trams etc., this is the sliding contdét (or the
third rail), in case of hauled stock this is the a.c. or d.c. auxiliary power connector. However, since the
pan'togra_ph"is part of the'tractive stock, it is notentirely possible to exclude the effects of this:interface.

The electromagnetic interference concerning the railway system as a whole is dealt with in ENV 50121-
5 ; RIS R .'.-r?' e Cow e it 3 : .. __‘:;A‘
These specific provisions are additional to the general provisions in ENV 50121-1.-

. EUI soa 3 IS ey
i ‘ SRR PO ’ B N pas . -

2 Normative references o

This European Prestandard incorporates by dated or undated reference, prov1510ns from other
publications. These normative references are cited at the appropriate places 'in the text-and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of any of

* “thesé publications apply to this European Préstanidard only %heri- incorporated in it by amendment or

revisich’ For-undated Teferences the latest edition of the public4tion‘ referred to applies.

O T S L IR D

EE IR I N R L T A PR A i B L T SR
2 g - ! -

ENV 50121-1 Railway applications - Electromagnetic compatibility - Part 1-: General

ENV 50121-2 Railway applications - Electromagnetic compatibility - Part 2 : Emission of the
whole railway system to the outside world
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2. Rallwa. apphcauons - Electromagnetxc compatlbr,ll Y.
.. Part3-2: Rolling stock - Apparatus , ‘ \

‘4 I

- 1EC 30.(161) .5, -, ].ntematxonal Electrotechnical Vocabulary - Chapter 161 : Elegtromagnetic
compatlblht\

i sl v R

i
[ S

CISPR.16-1:1993: Specification fqr radio ipterference measuﬁng apparatus and measurement methods

C CITT ‘;,‘,DIF‘CU\Je concemmo the protectlon of te ecommumcatlox} lines against harmul
. effects from electrical power and electnﬁed railway lmes V olume V1 : Danger and
disturbances

3 Definitions

Deﬁmtlons related to EMC and to relevam phenomena mav be found n the EEC Dlrectne n chapter
161 of the IEV (IEC 50) and in IEC and CISPR pubhcatlons The deﬂmtlons stated - in the EEC
Dlrectwe (89/336/EEC) take precedence

B For the purpose of thls PrEStandard the followmo deﬁnmons apply !

stock : A complete railway proguct'which is placed on the riarket as a single commercial unit,

BT oI EURIAE S S Dos NG
traction stock - Electric and Diesel locometives. trainsets’such as ICE and TGV, motor-coach trainsets
. (no locomotive, edch coach has its'own traction) for-main line wehicles, Light Railway Vehicles such as
underground trainsets, trams, etc...-for urban vehicles. : .
hauled stocky All independeht passengei: coaches and'freight waooné (i% they contain. electric apparatus
such as freezmg equipment) which may be hauled by dlfferent types of locomotives in random
- combinations.’ - - — e
main line vehicles : Vehicles such as high speed trains, freight trains, mainly designed to operate
between cities. i Cevarae e iy e e e

Lol T . . Lowit

urban Vehicles Vehxcles such as underground trainsets, trams, LRV, mainly designed to operate

e,

bGenerally it is not po5sxble te’test electromagneuc companblhty‘lnvqkmg every fum:tlon of. The stock.
The tests shall be made at typical. .operating.modes. considered to producethe largest emission .-

The configuration and mode of operation during the tests shall be precisely noted in the test plan and m
the test.TepOrty « ' . aliofine s venoown on CiT - L WU LT T
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5 Immunity tests and limits

No tests are applied to the complete vehicle but the immunity. tests and limits in part :3-2 of this
Prestandard were selected in the knowledge that the vehicle shéuld be immune to a level of 20 V/m over

~. ..<the frequency range 0;15 MHz to'1000.MHz. luis expected that the assembly of the apparatus into a
complete vehicle will give:an adequaté:immunity. e.g. prowded an EMC plan has beén prepared and
implemented.

+ 6 ‘Emission tests and.limits - ... < sy ]

The emission tests and limits for rolhn0 stock mentioned in tlns Prestandard cover the mﬂuences on
typieal mstallations in the vmunt\ of the railway system

- Measurements shall be pe-‘rfsrmed "m :well-deﬁned-t‘and reproducible conditions. Since it is not possible
to totally separate tlie effectst of the railway system and the:stock under test (s it is the case with
apparatus). the operator and the manufacturer have to défine the-test.conditions ((e.g.load conditions,
speed and configuration of the units) and the fest: site i the-contract. The contributions of other parts of
the railway system (e.g. substations, signalling) and: of the:extémal environment..(e.g. power lines,
industrial’ sites, radio and television transmitters). to the- measurements. must be: knovm afid taken into
aceouut. SR S o

6.1 Power frequency harmonic distortion

Under consideration
K R L% [ o P P

6.2 Compatibility with signalling and frain radio-communications ST

Signalling. train radio and other railbound svstems (axle counters, track circuits, train control systems.

etc...) are different in every country in terms of operating frequencies and waveforms. Therefore,

emission requlrements shall be spec1ﬁed accordmg to thetype of signalling and train: radlo systems
i used ;- I S B FT . S :

oo
'

i The requirements ishall' need to take into account alsosources of interference other than the rolling
stock, including the train radio and signalling systems themselves, and the effects of transients due to
bad contact pantograph bouncmg thrrd rail gap< etc

6.3 Interference on telecommunication lines : .

4
e ’ iy ,f . - ; com e
w ik K RN Loty I Ll o

6. 3 1 Dlgltal telecommumcatron lines , F R

RIS H N 5 . [N ; 1

i lnterference wnh dlg}tal S} Jfs‘ems such as: PC ’\I 1‘: D‘\, ;1S ot covered n thrs Prestandard

S vgieyenes . o e ey - DY . ‘o ,\.,
A “.; i v.r-u. P £ \ K .o 4

6.3.2 Analoo telecommumcatlon lmea. psophometnc current

.
2y T G 2 . . . a
sy oot 3y rT AT RIIOS . P

The quantitative parameter whlch charactenses the chsturbmg eﬁect of a -rallway vehlcle on: tbe analog
telecommunication lines is the psophometric current 1,5, measured on the vehicle. For the definition of
Ipso and relationship between the current absorbed by the traction vehicle and the noise on
telecommunication line, see annex A.
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6.3.2.1 Limits and test conditions L : S S

* It shall beithe responsxbxhtv of ‘the purchaser to specify. !he’ maximum value of the pso;)homemc
, icurrent, and the conditions under which it is defined, including duration.

The following conditions shall be covered :

- Limits of I, under normal and under reduced performance conditions (one or more. traction
converters temporarily out of service)

- Inthecase ofd c. supply, co LI s i :
d.c. railways are normally fed by diode rectlﬁers from the 3-phase mains supply. ldeall\ a single
bridge rectifier produces a 6-pulse shape of voltage (i.e. first harmonic at 300 Hz in a 30 Hz mains)
‘or two bridges produce a-12-pulse.shape (i.e: 6Q0 Hz).: Dhue to dlssymmetrles in the:mains supply,
a fundamental component-at 50 Hz is commonly found = g
The presence of filters in the substation greatly reduces the effect of the substatlon

-+ . Nevertheless in d.c. systems, the' siibstation is the mainsseurce of perturbation.

* Thus; to qualify a.traction vehicle, the contribution 'of the rectifier unit and filters- of the fixed

installation shall betaken ante-agcount: R
It shall also be necessary to take into account the distance between the traction vehxcle and the
substation which effects the line induétance!

- Inthe case of a.c. supply.
If the line voltage distortion has to be taken into consideration, the essentxal harmonics shall be
specified. If special resonance conditions in the catenary system shall be taken into account, it shall
be necessary to specify the relevant data. Otherwise the situation of the vehlcle nearest to the
supply station is assumed:.to give the highest value Iy

6.3.2.2 Measurement of the psophometnc current - ST

During acceptance tests or m\festwatxon teststhe dlsturbance current Ip;f, shall be measured on'board of
the traction vehicle. Existing current sensors of the vehicle may be used, if their frequency response is
sufficient (at least up to 5000 Hz). In the case of an a.c. system the current shall be picked up on the
high voltage side of the transformer-primary. wmdm and not on the groimd side, as the transformer
may have a resonant frequency below: 10kHz:: |~ <o 0 - v 00 C

The psophometric current shall be measured by means of a psophometer or another adequate system
which uses filtering according to the psophometric weighting factor pr.

To achieve additional information about the composition: of the :spectrum’ and the sources of
disturbance, the use of a dual channel spectrum analyser apphed to vehlcle mput current and input
voltage, is strongly recommended. . Ty Al TatTo

The psophometric current shall be measured in normal and n reduced operatlon mode (not all
converters :operating).. The:interpretation of:the measurement results -shal}itake into.corisideration the
influence of operating condmons as well as changes m line xnductance and supply voltage

AN )"'.:':'i e R EA

Effects due to transients (sw1tch1ng n the power circuits, pantograph bouncmg, thlrd rall/fourth rail
1 .gaps etc) shallsbe kept out ofthe evaluatlon s VST TR T, TEhe VL i

feET e v SR TN TLio e oL TOONN T T ey St ] RE T

B e
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