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Foreword e e

This E’urd;bean Prestandard was prepared by Technical Committee CENELEC TCOX, Electrical and
electronic applications for railways, in accordance with the decision taken by CLC/TCO9X at its’
11th meeting on 1995-05-12/13. st

The text of the draft was submitted to the formal voté and was approved by CENELEC as
ENV 50121-5 on 1995-12-11. IR ’

The following date was fixed :

- latest date by which the existence of the ENV S ,
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 European
Prestandards listed in the scope. .

Annexes designated “normative” are part of the body of this Prestandard. Annexes designated
“informative” are given only for information. , ,
in this Prestandard, annex A is informative and annexes B and C are normative.

S L o
OST 1y
PR




Page 3
ENV -501 21-6:1 9»96‘:\

94 oA W N

Contents
Foreword _ 2
Introduétion B 4
1 Scope \v ’ 5 -
'IANormativékrefe{:rences A ' Ep e e . 6
Definitions ) -7
Performance criteria L7
immunity tests and limits R 7
Emission tests and limits . 8
" “Figed power supplies on railway property which are not used for , ‘
railway traction purposes 10
8 Underground substations. o 10
‘Tables - - S SR S b
Annex A (informative) Values|of emission 18
Annex B (informative) Test for immunity against induced voltage 21

Annex C (normative) Method of measurement of emission 22



Page 4 i
ENV 50121-5: 1996

Introduction

This European Prestandard has been prepared to provnde one means of complymg with.. the;
requirements of the Electromagnetlc Compatlblhty (EMC) Dlrectlve.

The requ:rements of this Prestandard have been specn‘!ed SO as to ensure a Ievel of electromagnetlc,
emission which will cause minimal disturbance to other equipment. The levels however do not
cover the followmg cases ' ;

a) where the ‘probabiiity of an occurrence likely to produce emifs;sio'ns."'ing;eXCes‘s of thos_‘é:
which would normally be experienced is extremely low *

b} where highly susceptible apparatus will be used invclose‘ proximity of the equipment
covered by this European Prestandard, in which case further additional precautionary
- measures may have to be taken.- ' -

The emission llmltS given are on the basis that the equipment of the product family range,is mstalled
in outdoor dedicated areas and is not connected to a Low Voltage system. g
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1 Scope
1.1 General

To establish European Standards for emission and immunity aspects of apparatus used in fixed
railway power installations, and for the systems and installations themselves.

This European Prestandard 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. This includes the power feed to the apparatus, the apparatus itself with its protective
control circuits, conductors at railway system voltage but not carrying. current {e.g. overhead
contact lines), trackside items such as feeder lines, switching stations, power autotransformers,
booster transformers, substation power switchgear and power switchgear to other longitudinal and
local supplies.

Filters are not included in this European Prestandard since each site has special requii:'ements. Filters
would normally have separate enclosures' with separate rules for access. If electromagnetic limits
are required, these will appear in the specification.

Tests for ports connected to cables associated with communication links used for system control
and data acquisition {such as SCADA systems), are taken from ENV 50121-4.

The frequency range covered is from d.c. to 400 GHz. At present testing is defined only up to
1 000 MHz. Not treated in(this Part are coupling phenomena at fréquencies below 9 kHz to other
parallel conductors from both Power Supply Lines inside the railway boundary, and from conductors
at railway system voltage.

National variations to this European Prestandard may, exist provided they fulfil all the following
conditions:

- they shall only apply to minor routes or well-localised areas;
- they are not likely to give advantage to local manufacturers at the time of European tenders;
- they do not involve European traffic.

in that case, they are considered de facto as special national conditions.

The objective of this European Prestandard is to define limits and test methods for electromagnetic
emissions and immunity requirements in relation to continuous and transient radiated disturbances.

These limits and tests represent essential EMC requirements. Limits are set for:

a) the emission from the supply system at the substation and at items which are along and
beside the track for the purpose of supplying, controlfing or regulating the power supply.

Emission levels have been selected sufficiently low to ensure good operation of reasonably
immune equipment in the vicinity of the railway and sufficiently high to be met by
economically designed apparatus and components under normal service conditions.

b) the immunity levels which need to be met by apparatus operating as part of the power
supply system.

By their nature, the high power elements of fixed installations usually are immune against
electromagnetic disturbances. Thus, immunity requirements have been set only for electronic
apparatus in substations, control cubicles etc. :

The levels do not cover extreme cases which may occur with an extremely low probability in
any given location.
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1.2

The immunity levels are more severe than the Industrial Generic Standard because the.
environment has a greater concentration of power than most industrial sites and there are a
relatively high number of disconnections due to short-circuits of the railway conductor line.

Apparatus within scope

Limits related to the EMC are given between items of apparatus which are situated.

2

a) within the boundary of a substation which delivers electric power to a railway;

b) beside the track for the purpose of controlling or regulating the railwéy power supply,
including power factor correction and filtering; '

c) along the track for the purpose of delivering electrical power to the railway other than by
means of the conductors used for contact current collection, and associated return
conductors. Included are high voltage feeder systems within the boundary of the railway
which supply substations at which the voltage is reduced to the railway system voltage;

. d) beside the track for controlling or regulating electric power supplies for ancillary railway

uses. This category includes power supplies to marshalling yards, maintenance depots and
stations. ' : J ) -

Normative references

This European Prestandard incorporates by dated or undated reference, provisions from other
. publications. These normative references: are cited in_the appropriate places in.the text. and the
publications are listed below, For dated references, subsequent amendments to or revisions of any
of these publications apply to this European Prestandard only ‘when ‘incorporated into it by
amendment or revision. For undated references, the latest edition of the publication referred to
applies. .

EN 50081-1  Electromagnetic compatibility - Generic emission standard

Part 1: Residential, commercial and light industry

EN 50081-2 1994 Part 2: Industrial environment

prEN- 50082-1 1995 E"Iéctrdrr’\a'gne‘tic'GOmpatibili‘ty - Generic immunity standard;

EN50082-2 . Part 2: Industrial environment - -

T

Part 1: Residential, commereial and light industry ..

o

EN 55022 ' © Limits anc'j_meth'ods of measurement of radio interference characteristics of

information technology equipment (CISPR 22) ’ ,

. +ENV. 80121-1 -, Ravilway_‘appli‘c?tions - Electromagnetic compatibility - ‘Part: 1: Gehéra| '

ENV §0121-4  Railway applications - Electromagnetic compatibility - Part 4: Emission and
b i

)

immunity of the signalling and telecommunications apparatus

j CISPR16-1 " Specification for radio disturbance and immunity measuring aﬂbparat.u,ts,’and

; e e 'm,ethodsf_- Part 1: Radio disturbance and immunity measuring apparatus

IEC:50(161=)V "~ ""International Electrotechinical 'Vocabuiary-"Chaptér 1 61Electromagnet;c

compatibility
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3  Definitions -

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

3.1 apparatus: An electric or electronic product with an ‘intrinsic function intended for
implementation into a fixed railway installation, which can be placed on the market as a single unit.

3.2 environment: The surrounding objects or region which may influence the behaviour of the
system and or may be influenced by the system.

3.3 external interface: The boundary where a system interacts with any other or where a system
interacts with its environment.

3.4 railway substation: An installation the main function of which is to supply a contact line
system at which the voltage of a primary supply system, and in some cases the frequency, is
transformed to the voltage and frequency of the contact line. '

3.5 railway feeder lines: Conductors running paraliel to, and within the boundary of, the railway
which supply power to only the railway but are not energised at railway system voltage.

4 Performance criteria

'Tpe variety "and diversity of :the apparatus within the scope of this document 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 prEN 50

given in ENV 50121-1! A O SR R e

082-1:1995, The texts of, these Criteria are

!

" o~

=

5 immunity tests-and limits . .

The immunity test requiréments for apparatus édvered by this European Prestandard are given on a
port by port basis in tables 1 to 6. L ;

Tests shall be conducted in a well-defined and rqprodu,c_:ib/lenmvanner. The tests shall be c_arried out
as single tests in sequence. The sequence of testing is op{giopal. Cl
The description of the tests, the test generator, the test methods, and the test set-up are given in
the basic_standards which are referred to in tables 1 to 6 except test 3.4 which is to be applied-to
ports for process-measurement and control where: the ;;_ab_les leave the substation boundary. T_his
uses the Common Mode Voltage test as specified in ENV 50121:4, and annex B shows one form of
circuit which may be used for this test. o ’

‘This test is required for ports which are connected to conductors which run parallel 'to the railway
installation; because power.frequency. voltages are induced intio:,\these,gonductors. o

H
6 .

The contents of the basic standards are not }ebéated here, however modifications or additional
information needed for the:practical application.of the tests are given in this European Prestandard.

It is recognised that some relevant apparatus cannot be tested by this method due to considerations
such as'size. For this type of apparatus; tests-shall.-be. d_gf{ngd_;bat reproduce an e}qqivalent‘noise
input to the apparatus e SR N
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The tests shaII where possible be made with a typicai operating mode chosen to produce.the. largest ..
emission or maximum susceptibility to noise, as appropriate, in the frequency band bexng
investigated, consistent with normal applications. The supplier shall define the conditions of the .
test in the test plan.

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 EN 55022
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 shall be selected.

The tests shall be carried out w:thln the specified operatmg range for the apparatus and at rts rated
supply voltage. :

6  Emission tests and limits
6.1 Emission at radio frequencies from substation (graphically'in figure 1)
Radio frequency noise erfission ‘to the outside, environment measured according to the method

3deﬁned in annex C shall not exceed the Ievels below when the apparatus is working at rated
contlnuous power i

Frequency (Mrlz) Fleld strength dB(uA/m) quasis peak
0,009~ ) o BB e o o
0,15 -, ' 3D 5 00 Dty e
0,15+ At 50
.30 - ‘ 20
" Frequency (MHz) ' Field strength dB(uV/m) quasi-peak
e . . Vertical polarisation
30+ R 55

. 1000, .7 35
the values being the end points of straight lines on dB / log(f) plots.

If the measurements are taken at po't/\r'er values below the. rated continuous power, the results shall
,be converted in accordance W|th the rules in annex C '
\; oy Ny
-« In thxs document the s:gn with a frequency :ndlcates a freque"ncy equal to or less than the glven
value; - the srgn + mdlcates frequencnes greater than the glven value .The bandwudths used’ for
measurement are those used in CISPR 16-1 and are: .

FR S Qo 1

Bandwidth oy .
Frequencies up to 150 kHz 200:Hz o
Frequencies from 150 kHz to 30 MHz 9 kHz '
Frequencies above 30 MHz 120 kHz

Test apparatus is commonly available with 10 kHz bandW|dth for 150 kHz to 30 MHz and results
from such apparatus shall be converted to the 9 kHz equwalent Sl e a

\.‘ PRI

These limits are given as quasi-peak values since the emussnon outwards from the boundary of the
substation will mostly affect users who are concerned wit the quasi-peak noise.
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L

The ‘distance of 3 m defined in annex C shall be measured outwards from the fence of the
substation. If no fence exists, the measurements shall.be taken at 10 m from the apparatus if notin .
a metal enclosure or from the outer surface of the metal enclosure if it is so enclosed. :

Emission of trains shall not enter into the measurement.

6.2 Emission at radio frequencies from railway feeder lines

Radio frequency noise at 10 m from these lines, when they are operating at their rated voltage but
not carrying load currents, shall not exceed the values

Frequency Range Field Strength dB{uV/m)
30to 230 MHz 40 Vertical polarisation
230 to 1 000 MHz 47 Vertical polarisation

measured as quasi peak values with the bandwidths and characteristics according to CISPR 16-1.
During the test the antenna shall be placed midway between insulator supports and traversed
through the hight range 1 m to 4 m and the maximum value taken as the emission value. The
emission limit values in this subclause are taken from table 1.1 of EN 50081-2 because these lines
are treated as part of an industrial installation.

6.3 Emission from substations at power frequencies and harmionics tp'ta/ 9 kHz

Magnetic fields which enter the outside environment need to be controlled and the limits below shail .
apply. When measured at 3 m from the fence of the substation, at a height of 1 m above ground
level, the root mean square value of the magnetic field-gradient in any axis, including any effects of
harmonic currents, shali’not exceed 50-A/m. Thisvalue applies to rated. continuous load operation.
if tests are made at less than rated load, [the readings shall;be linearly scaled to full load for
assessment purposes. Under overload and fault conditions, the limit value shall be 500 A/m.

NOTE: The operation of power supply apparatus will produce magnetic fieids which both ‘enter the
environment and enter railway ‘apparatus.-‘l‘;imits are -required to control this emission. There is
great variety in the geometry used for the power conductors in apparatus and”it is ‘not yet
considered possible to set limits for magnetic fields within the substation boundary. Measurements
have been made inside typical existing installations and show that the field is unlikely to exceed

1 000 A/m at distances of more than 1 m from d.c. apparatus, or 500 A/m from a.c. apparatus.

64 Emission test for-apparatus operating at less than 1 QOQ.‘V ms .

. The emission limits for apparatus covered by this European Prestandard which are supplied with
electrical po,w'ehr' at a voltage below 1 000 V rms are given on a port by port basis in EN 50081-2,

" as in table’1 of that standard, except the enclosure. port where the emission measured ‘at 3-m from
the apparatus shall not exceed the levels below when the apparatus is working at rated power,

Frequency (MHz) Field strength dB(uzA/m) quasi-peak

0,009 5" o -
0,15 - .45 L
0,15+ . 50 R

Field strength dB(uV/m) quasi-peak, .~ B
e ‘ Vertical polarisation " R
3O+ P e i 56 - Pt e . L

O -

Frequency (MHz)
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