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National foreword

This British Standard is the official English language version of
EN 50355:2003.

The UK participation in its preparation was entrusted by Technical Committee
GEL/20, Electric cables, to subcommittee GEL/20/12, Railway cables, which
has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep the
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.
Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of British
Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 33 and a back cover.

The BSI copyright notice displayed in this document indicates when the
document was last issued.
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Foreword

This European Standard was prepared for Technical Committee CENELEC TC 20 “Electric cables” by
Working Group 12 “ Railway cables” as part of the overall programme of work in the Technical
Committee CENELEC TC 9X “Electrical and electronic applications for railways”.

The text of the draft was submitted to the Unique Acceptance Procedure and was approved by

CENELEC as EN 50358 on 2003-06-01.
The following dates were fixed:

- latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2004-06-01

- latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2006-06-01

Annexes designated “informative” are given for information only.
In this standard, Annexes A and B are informative.
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Introduction

The railway industry is generally concerned with the movement of people as well as goods. It is
therefore essential that safety is achieved, even when failures occur which may involve fire, howsoever
caused, affecting railway rolling stock.

Hence it is necessary to provide cables for use in railway environments which minimise the hazard to
people when a fire may damage the cable, irrespective of whether the fire is caused by an external
source or from within the electrical system.

The objects of this guide are

- to inform railway vehicle manufacturers, installers of cables and railway operators of the
properties and limiting conditions of rolling stock cables in order to safeguard life and equipment,

- to avoid misuse of rolling stock cables.

The information is given as limiting values and illustrated by examples which cannot be exhaustive but
nevertheless indicate ways by which safety (a tolerable level of risk) can be obtained.

It has been assumed in the preparation of this guide that the execution of its provisions will be
entrusted to appropriately qualified and experienced people, for whose use it has been produced.

This guide should be used in conjunction with:

EN 50264 Railway applications — Railway rolling stock cables having special fire performance —
Standard wall

EN 50306 Railway applications — Railway rolling stock cables having special fire performance — Thin
wall

N 50343 Railway applications — Rolling stock — Rules for installation of cabling
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1 Scope

This European Standard gives guidance in the safe use of rolling stock cables specified in EN 50264
and EN 50306.

NOTE EN 50358 will be extended in future to cover also EN 50382, which is currently under preparation.

These cables should only be used for the wiring of railway rolling stock and within the limits given in the
manner described in this European Standard. All these cables are for fixed installation where there is
no free movement of cable, except for stresses due to typical service.

This European Standard is to be applied in conjunction with the relevant product and installation
standards. Stricter requirements than those given in this standard could be necessary; see in particular

EN 50343,

This European Standard is not applicable to

intercarriage jumpers,

- cables subject to continual flexing,

- pantograph cables,

- coaxial and fibre optic cables,

- wire wrap,

- cables rated at voltages greater than 3,6/6 kV,

- national types,

- applications other than the cabling of railway rolling stock.

Legal or statutory requirements do take precedence over the guidance given in this document.

In cases where no guidance exists or where it cannot be derived from general information, it is
recommended that advice should be sought from the cable manufacturer.

2 Definitions

For the purposes of this European Standard the definitions given in EN 50264 and EN 50306 apply.

3 Requirements for safety

3.1 Fundamental requirements

3.1.1  Railway rolling stock cables are intended for the transmission and distribution of electricity in
monitoring, control and power circuits. In the case of normal use they are to be regarded as safe.
Safety of a cable means that the product does not present an unacceptable risk of danger to life or
property whilst being used in its intended manner.

3.1.2 Unless otherwise stated in the appropriate part of EN 50264 and EN 50306, cables should not
be used for any other purpose than the transmission and distribution of electricity in control, monitoring

and power circuits. Documents
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3.1.3 The test parameters and requirements described in EN 50264 and EN 50306, and the test
methods in , are only for the purposes of checking with respect to safety and quality
assurance. They should not be regarded as providing guidance that the cables are suitable for service
under conditions equivalent to the test conditions.

3.2 General requirements

3.2.1  All cables should be selected so as to be suitable for the voltages and currents likely to occur
under all conditions which are or should have been anticipated in the equipment or rolling stock or that
part thereof in which they are used.

Care should be taken when selecting _cables that will be subject to traction line voltages due to
transient voltages that may occur (see EN 50163).

3.2.2 Cables should be so constructed, installed, protected, used and maintained to prevent danger
so far as it is reasonably practical.

3.2.3 All cables should be selected so as to be suitable for both standard or special ambient
conditions encountered in rolling stock (see EN 50125-1)).

The limiting conditions under which the cables can be reasonably expected to operate under normal
circumstances are given in Tables 1 to 10.

These conditions are those considered capable of ensuring a length of life in service which has been
accepted as reasonable by experience of the particular type of cable and in particular conditions of
use. The duration of acceptable performance of a particular type of cable depends upon the type of
use, installation or electrical apparatus and on the particular combination of influences relating thereto.
For example, the duration of acceptable performance considered as reasonable for a cable used in a
fixed installation, for the distribution of electricity in rolling stock, is more than that for a cable subject to
continual flexing.

For further information on lifetime of cables see 5.3 e).

EN 50264 and EN 50306 contain cables with a choice of properties:

Low temperature " Fuel resistance ?
Normal Normal
Extra Normal
Normal Extra
Extra Extra

Y Normal low temperature cables are subject to test at —25 °C, extra low temperature cables at —-40 °C.

2 Normal fuel resistance cables are tested in the test fluid (IRM902). Extra fuel resistance cables are

tested in two test fluids (IRM902 & IRM903) for longer periods of time, at increased temperature.

Although the sheaths of cables may be considered resistant to certain fluids the insulation used may
not be, this should be taken into account where cables will be subject to prolonged exposure to fluids.
Care should also be exercised where fluid can gain access to the cores at the termination. These
cables are not suitable for continuous immersion in fluids, for this application the advice of the
manufacturer should be sought.
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3.2.4 Cables should be selected so that they are suitable for the operating conditions and equipment
classification.

Examples of operating conditions are
- voltage,

- current,

- protective measures,

- grouping of cables,

- method of installation,

- accessibility.

3.2.5 Cables should be selected so that they are suitable for any external influences which may
exist.

Examples of external influences are

- ambient temperature,

- presence of rain, steam or accumulation of water,

- presence of corrosive, chemical or polluting substances,

- mechanical stresses (such as through holes or sharp edges in metal work),

- radiation (such as sunlight).

In respect to solar radiation it should be noted that colour is important, black giving a higher degree of
protection against degradation but higher heat absorption.

It should be noted that EN 50306-4] contains two classes of cables:

- class E is intended for use where the cable is installed such that it may be subject to mechanical
damage and appropriate protection, in general, is not provided;

- class P is intended for use in locations where once installed the cable will be protected so that
mechanical damage is unlikely to occur.

3.2.6 Consideration should be given to protection against aggressive agents other than those for
which the cables are designed.

3.2.7 The colour combination of green/yellow, if used, is only to be used for earthing purposes.

3.3 Requirements for fixed cables

3.3.1 Cables should not be installed in contact with or close to hot surfaces unless the cables are
intended for such conditions.

3.3.2 Cables should be adequately supported. Recommended maximum spacing of supports is

given in EN 50343

In deciding the actual spacing, the weight of the cable between the supports should be taken into
account so that the limiting value of mechanical tension is not exceeded.
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The cable should not be damaged by any mechanical restraint used for its support

3.3.3 Cables which have been in use for long periods may be damaged if they are disturbed. This
can arise from the effect of natural ageing on the materials used for cable insulation and sheathing,
which ultimately results in deterioration of the physical properties of these materials.

3.3.4 Cables should not be subject to excessive abrasion, crushing, kinking, and mechanical stress
(see 5.4) particularly at the point of connection to the fixed equipment. Any strain relief or clamping
device should not damage the cable.

3.3.5 An earthing core, if any, should be of such a length that in case of cable breakage due to
tension applied to the cable this core breaks after all other cores.

3.3.6 It should be noted that the use of a class 5 conductor in cables to EN 50264 and EN 50306
does not indicate that the cable is suitable for repeated flexing.

3.4 Electromagnetic compatibility (EMC)

If essential circuits are liable to be subject to electromagnetic interference, screens or shielding should

be provided. (See also EN 50121-1 and EN 50343).

4 Fire

41 General

Operational categories and hazard levels for railway rolling stock are set out in , to which
reference should be made. Attention should be given to the application for which the rolling stock will
be used in order to determine the operational category, and the hazard level to be used, when
assessing requirements of testing for fire.

Cables should be selected, located and installed so that they do not present a fire hazard to adjacent
materials.

In the case of fire initiated elsewhere, cables can provide a source of fuel and a means of propagating
a fire along its length.

In these circumstances the insulation and sheath materials of burning cables can give rise to smoke,
and toxic and corrosive fumes. Account should be taken of these facts when selecting and installing
cables (EN 50264 and EN 50306 specify materials which produce different levels of fire effluent).

In cases where it is considered that these facts constitute a hazard, and particularly where it is
necessary to ensure safe evacuation when evacuation times can be long, cables having the lowest
emission of smoke and toxic gases should be installed.

4.2 Resistance to fire

Where in the event of a fire, the integrity of a circuit is essential for personnel and equipment safety,
fire resisting (limited circuit integrity) cable should be used.

Such cables should, in addition to meeting the requirements of EN 50264 and EN 50306 meet the
requirements of EN 50200. (EN_50200 only covers cables up to 20 mm overall diameter; for cables
larger than this the advice of the manufacturer should be sought.)

Cables to EN 50264 and EN 50306 series are not specifically designed for this purpose.
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4.3 Reaction to fire

The insulating and sheathing materials referred to in EN 50264 and EN 50306 are specifically
selected to give the spread of flame, emission of smoke and toxicity consistent with the required
performance of the cable to suit the operational categories and hazard levels given in
The requirements specified in these standards are repeated below for information.

4.3.1 Flame propagation (flame spread)

4.3.1.1 Flame propagation (flame spread) — single vertical cable

When tested to EN 50265-2-1| cables should conform to the recommended performance requirements
given in Annex A of that standard.

4.3.1.2 Flame propagation (flame spread) - bunched cables
a) Cables with diameters more than or equal to 12 mm

When tested to EN 50266-2-4 cables should conform to the recommended performance requirements
given in Annex B of that standard.

b) Cables with diameters greater than 6 mm and less than 12 mm

When tested to EN 50305, subclause 9.1.1, cables should conform to the performance requirements
given in the applicable cable standard.

c) Cables with a diameter not greater than 6 mm

When tested to EN 50304 subclause 9.1.2, cables should conform to the performance requirements
given in the applicable cable standard.

4.3.2 Smoke emission

For the hazard levels given in EN 45545-1, and when tested in accordance with EN 50268-2, cables
should conform to the following values of light transmission:

- hazard level 1: not specified;
- hazard levels 2 & 3: 60 % minimum;
- hazard level 4: 70 % minimum.

4.3.3 Corrosive and acid gas emission (halogen-free materials)

When tested to the relevant standard, components of cables should conform to the performance
requirements given below:

- maximum evolution of acid gas as HCI equivalent : 0,5 % to ;

- minimum pH: 4,3 to ;

- maximum conductivity: 5,0 uS/mm to ;
- maximum fluorine content: 0,1 % to .

*or 10,0 uS/mm. See cable standards for additional information.
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