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European foreword

This document (prEN 50736:2024) has been prepared by CLC/SC 9XA "Communication, signalling and
processing systems” of CLC/TC 9X “Electrical and electronic applications for railways".

This document is currently submitted to the Enquiry

The following dates are proposed:

+ latest date by which the existence of this (doa) dor + 6 months
document has to be announced at national
level

+ latest date by which this document has to be (dop) dor + 12 months

implemented at national level by publication of
an identical national standard or by

endorsement

+ latest date by which the national standards (dow)  dor + 36 months
conflicting with this document have to be (to be confirmed or
withdrawn modified when voting)

This document has been prepared according to Decision 57/5 taken during the SC 9XA meeting.
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Introduction

The environmental conditions for signalling and telecommunication equipment are specified by
EN 50125-3:2003, without defining test requirements and their related performance/acceptance criteria.

This document contains test requirements and performance/acceptance criteria for most of the mentioned
environmental conditions likely to be experienced in the railway applications and published in EN 50125-3:2003.
Furthermore, it clearly indicates for which environmental conditions no test methods are known and therefore
no meaningful test requirements can be defined.

Test requirements for the type test defined in this document consider the severity of the environmental
parameters provided for by EN 50125-3:2003, but those test requirements remain applicable even if the severity
levels requested by the customer differ.

This document has been prepared in the form of a Product Standard.

Where possible direct references are given to other existing standards to obtain a high degree of acceptance
and to reduce additional effort for testing.
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1 Scope

This document applies to railway signalling and telecommunication trackside equipment.

This document does not cover signalling and telecommunication equipment mounted in vehicles; these are
covered by EN 50155:2021.

This document covers the type testing phases of the equipment for signal and telecommunication (S&T) system
(including power supply systems belonging to S&T), in order to ensure compliance with specified requirements
already defined in the customer specifications or by the involved parties.

In particular this document intends to define test requirements with related performance / acceptance criteria,
considering only the environmental conditions stated by the EN 50125-3:2003, and considering the severities
of the environmental parameters herein defined.

Safety considerations are not covered by this document.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content constitutes

requirements of this document. For dated references, only the edition cited applies. For undated references, the
latest edition of the referenced document (including any amendments) applies.

EN 50121-4:2016," Railway applications - Electromagnetic compatibility - Part 4: Emission and immunity of the
signalling and telecommunications apparatus

EN 50124-1:2017, Railway applications - Insulation coordination - Part 1: Basic requirements - Clearances and
creepage distances for all electrical and electronic equipment

EN 50125-3:2003,2 Railway applications - Environmental conditions for equipment - Part 3: Equipment for
signalling and telecommunications

EN 60068-1:2014, Environmental testing - Part 1: General and guidance

EN 60068-2-1:2007, Environmental testing - Part 2-1: Tests - Test A: Cold

EN 60068-2-2:2007, Environmental testing - Part 2-2: Tests - Test B: Dry heat

EN 60068-2-27:2009, Environmental testing - Part 2-27: Tests - Test Ea and guidance: Shock

EN 60068-2-30:2005, Environmental testing - Part 2-30: Tests - Test Db: Damp heat, cyclic (12 h + 12 h cycle)

EN 60068-2-47:2005, Environmental testing - Part 2-47: Tests - Mounting of specimens for vibration, impact
and similar dynamic tests

EN IEC 60068-2-5:2018, Environmental testing - Part 2-5: Tests - Test S: Simulated solar radiation at ground
level and guidance for solar radiation testing and weathering

EN 60068-2-64:2008,% Environmental testing - Part 2: Tests - Test Fh: Vibration, broadband random and
guidance

EN 60068-2-75:2014, Environmental testing - Part 2-75: Tests - Test Eh: Hammer tests

T As impacted by EN 50121-4:2016/A1:2019.
2 As impacted by EN 50125-3:2003/corrigendum May 2010.
3 As impacted by EN 60068-2-64:2008/A1:2019.
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EN 60529:1991,4 Degrees of protection provided by enclosures (IP Code)

EN 61180:2016, High-voltage test techniques for low-voltage equipment - Definitions, test and procedure
requirements, test equipment

EN 62262:2002,5 Degrees of protection provided by enclosures for electrical equipment against external
mechanical impacts (IK code)

3 Terms and definitions
3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 50124-1:2017, EN 60068-2-64:2008
and the following apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— IS0 Online browsing platform: available at https://www.iso.org/obp/

— |EC Electropedia: available at https://www.electropedia.org/

311
enclosure
case, housing, or other part to protect the equipment against certain external influences

Note 1 to entry: The enclosure can offer protection to personnel, e.g. from electric shock.

Note 2 to entry: In this document insulating compound (e.g. potting, encapsulation and vacuum impregnation) used to protect
the equipment against external influences is considered as enclosure.

31.2
environmental condition
physical, chemical or biological condition, external to a product, to which it is subjected at a certain time

[SOURCE: EN 60721-1:1995, 3.1]

3.1.3

environmental factor

physical, chemical or biological influence which, either singly or in combination with other influences, produces
an environmental condition (e.g. heat, vibration)

[SOURCE: EN 60721-1:1995, 3.2]

314

environmental parameter

one or more physical, chemical or biological properties characterizing an environmental factor (e.g. temperature,
acceleration)

Note 1 to entry: For example, the environmental factor vibration is characterized by the parameters: type of vibration
(sinusoidal, random), acceleration and frequency.

[SOURCE: EN 60721-1:1995, 3.3, modified — The second part of the definition was moved to Note 1 to entry]

4 As impacted by EN 60529:1991/corrigendum May 1993, EN 60529:1991/A1:2000, EN 60529:1991/A2:2013,
EN 60529:1991/AC:2016-12 and EN 60529:1991/A2:2013/AC:2019-02.
5 As impacted by EN 62262:2002/A1:2021.
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315

equipment

single apparatus or set of devices or apparatuses, or the set of main devices of an installation, or all devices
necessary to perform a specific task.

EXAMPLES a power transformer, the equipment of a substation, measuring equipment
[SOURCE: IEC 60050-151:2001, 151-11-25]

3.1.6
operating temperature
<of equipment> temperature range in which the equipment is operating as specified.

Note 1 to entry: Outside of the operating temperature range there can be temporary or permanent degradation of the
equipment performances.

317
performance
characteristics defining the ability of an equipment to achieve the intended functions

[SOURCE: IEC 60050-311:2001, 311-06-11, modified — The terminological entry “measuring instrument” has
been replaced by “equipment’]

3.1.8

port

<for signalling and telecommunications apparatus> particular interface of the specified apparatus with the
external environment

EXAMPLES AC power port, DC power port, I/0 (input/output) port, earth port.
[SOURCE: IEC 60050-821:2017, 821-11-37]

3.1.9

resonance frequency

<in vibration tests> frequency at which resonance exists and the acceleration measured in the response point
is more than three times respect the acceleration measured in the reference point

3.1.10
severity of environmental parameter
value of each quantity, characterizing the environmental parameter

EXAMPLE The severity of sinusoidal vibration is defined by values of the acceleration (in m/s2) and frequency (in Hz).

[SOURCE: EN 60721-1:1995, 3.4]

3.1.11
specified requirements
need or expectation that is stated

Note 1 to entry: Specified requirements can be stated in normative documents such as regulations, standards and technical
specifications.

Note 2 to entry: When the severity of an environmental parameter is chosen considering the environment where the
equipment has to be installed, this becomes a specified requirement. This is the target that the equipment has to fulfil.
Specified requirements can be defined by generic or product standards, by the customer in his specifications, or also by the
supplier, for example when don't exist specifications or standards, considering the environment where he intends to install
his components (e.g. the value of the environmental high temperature to which equipment can operate has to be 70 °C.).

[SOURCE: IEC 60050-902:2013, 902-02-01, modified — The Note 2 to entry has been added]
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3.1.12
system
set of interrelated elements considered in a defined context as a whole and separated from their environment

[SOURCE: IEC 60050-351:2013, 351-42-08, modified — The Notes to entry have been omitted.]

3.1.13
test fixture
apparatus to fix the equipment on the test device during testing

[SOURCE: I1SO 19594:2017, 3.7, modified — The terminological entry “specimen” has been replaced by
“equipment”]

3.1.14
test requirements
prescriptions to be used during the tests

Note 1 to entry: These prescriptions are usually defined in generic or product standards. These prescriptions, that regulate
the parameters not properly defined by the basic standards, are necessary to make the test effective to ensure that the
specified requirements are met.

Note 2 to entry: e.g. the duration of the dry heat test has to be 10 h.

3.1.15

test procedure

set of instructions in order to obtain a test result

Note 1 to entry: Test procedures are usually defined in basic standards (e.g. the test procedures for dry heat test are
described in EN 60068-2-2:2007)

3.1.16

type test

conformity test made on one or more items representative of the production.
[SOURCE: IEC 60050-581:2008, 581-21-08]

3.2 Symbols and abbreviations

For the purposes of this document, the following abbreviations apply.

AC Alternating Current

ASD Acceleration Spectral Density
DC Direct Current

EMC Electro Magnetic Compatibility
EUT Equipment Under Test

PBA Printed Board Assembly

PCB Printed Circuit Board

SPD Surge Protection Device

4 Relation between environmental conditions and test requirements

The following clause define the relation between environmental conditions and the test requirements for type
test.

10
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Informative Annex A is added for a better understanding of the document. It shows the analysis of the
environmental conditions defined in EN 50125-3:2003 and their influence on the functioning of the EUT, and
also the relation with the test requirements for type tests defined in this document.

Table 1 shows the relationship between the environmental conditions considered by EN 50125-3:2003, the
preparatory and additional information reported in Annex A, and the test requirements defined in this document.
The structure of Table 1, and also of the informative Annex A, has been deliberately left the same as
EN 50125-3:2003, to allow a better readability of the document, even if for some environmental conditions no
test requirements have been defined.

Table 1 — List of environmental conditions and related test requirements

Preparatory
and .
Environmental Subclause in i Test requirements subclause
. ) additional e
condition EN 50125-3:2003 | ;. formation in this document
in Annex A
Pressure 4.2 A2 5.2 Insulation tests
Temperature 4.3 A.3 5.3 Temperature tests
Humidity 4.4 A4 5.4 Humidity test
Wind 4.5 A5 No test requirements defined in this document
5.4 Humidity test
Rain 4.6 A6 umietytest | |
5.8 Test for protection against water ingress
5.4 Humidity test
Snow and Hail 4.7 A7 5.11 Test for protection against external
mechanical impacts
Ice 4.8 A.8 5.4 Humidity test
Solar Radiation 4.9 A9 5.9 Solar radiation tests
5.2 Insulation tests
Lightning 410 A0 et

5.7 Surge test

5.2 Insulation tests

5.10 Test for protection against dust and sand
Pollution 4.11 A.11 ingress

511 Test for protection against external
mechanical impacts

Fire Protection 412 A1 No test requirements defined in this document
Vibrations and 4.13 A.13 5.5 Vibration and shock tests
Shocks
Electromggr}etlc 4.14 A.14 5.6 Electromagnetic compatibility tests
compatibility
Power supplies 4.15 A.15 No test requirements defined in this document

As previously explained, Table 1 relates each environmental condition with the relevant tests requirements
defined in this document; this is to allow to the user of this document, considering the environmental conditions
to be taken into account, to identify which tests shall be performed to the equipment. Due to this approach and
the structure of the Table 1, some test requirements have been repeated on several rows, because the tested
characteristics are related to different environmental conditions.

To directly identify which tests shall be performed on an equipment for a complete execution of the type tests,
in order to take into account all environmental conditions stated in EN 50125-3:2003 for which test requirements
have been defined in this document, informative Annex D provides a guide.
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5 Test requirements for type test
5.1 General test requirements
5.1.1 Test levels

EN 50125-3:2003 specifies the environmental conditions, with the related severity of environmental parameters,
encountered within Europe for railway signalling and telecommunication trackside equipment.

The test levels defined in this document are derived from the severity of the environmental parameters defined
in EN 50125-3:2003.

5.1.2 Standard atmospheric conditions

As defined in EN 60068-1:2014, 4.3, the standard range of atmospheric conditions for carrying out
measurements and tests are (inclusive values):

Temperature: 15°Cto 35°C
Relative humidity: from 25 % to 75 %
Air pressure: 86 kPa to 106 kPa

These standard atmospheric conditions shall be maintained during the execution of all tests defined in this
document, unless specifically defined in the respective basic standard. If it is impracticable to carry out
measurements in standard atmospheric conditions, a note stating the actual conditions shall be added to the
test report.

5.1.3 Performance criteria
5.1.3.1  General
The expected performance (i.e. the equipment is functioning as specified), from the equipment under test, shall

be specified for all operational conditions.

No damage to any connected equipment is allowed when the equipment does not operate as intended during
or after the test.

5.1.3.2 Performance criterion A

The EUT shall continue to operate as intended. No change of operational state is allowed. No loss or
unintentional change in stored data shall occur.

5.1.3.3 Performance criterion B

Degradation of the performance below the level described in criterion A is permitted, provided the EUT self-
recovers to the condition established prior to the application of the test. No loss of stored data is allowed.
5.1.3.4 Performance criterion C

Degradation of performance as described in criteria A and B is permitted provided that the EUT self-recovers to

the condition established prior to the application of the test within a maximum defined time, or can be restored
after the test by the operator.

5.1.4 Visual Inspection

The visual inspection verifies the mechanical, dimensional and appearance conformance of the equipment,
considering the drawings and requirements defined by the manufacturer in its specifications.
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