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National foreword

This British Standard is the UK implementation of EN 50305:2020. It 
supersedes BS EN 50305:2002, which is withdrawn.

The UK participation in its preparation was entrusted to Technical 
Committee GEL/20/12, Electric Cables - Railway Applications.

A list of organizations represented on this committee can be obtained on 
request to its secretary.

EN 50305:2020 includes the following significant technical changes with 
respect to EN 50305:2002:

• a new cable standard EN 50382 series has been added to EN 50305;

• the long-term ageing test part is improved and adapted to the whole 
range of products;

• the requirements are now clearly described and give more information 
for the test laboratories;

• the definition of “halogen free” in Annex F and the determination of 
halogens element test in Annex G are moved from the product standard 
(EN 50306 series) to EN 50305.

BSI, as a member of CENELEC, is obliged to publish EN 50305:2020 as a 
British Standard. However, attention is drawn to the fact that during the 
development of this European Standard, the UK committee voted against 
its approval.

The main reasons for this negative vote are as follows:

• It is the view of the UK committee that the test for long-term ageing 
of railway rolling stock cables (detailed in clause 7.2) is not necessarily 
appropriate for all types of rolling stock cables, nor their applications. It 
is therefore a matter for the individual product standard to call for the 
test if necessary.

• At CENELEC Enquiry stage a sentence had been added to sub-clause 
7.2.2 “Summary of test method” citing one specific type of cable, 
indicating that the test should be done. UK commented that this was 
inappropriate and should be deleted. The comment was accepted, but 
at subsequent formal voting the text remained in the document. The UK 
therefore voted negatively again, but no change was made. The relevant 
text can be found in clause 7.2.2, paragraph 3, final sentence.

The UK committee advises users to be aware of these concerns when 
applying this standard. It is recommended only to use the test in clause 
7.2 if it is called for by the product standard for the relevant cable.

This publication does not purport to include all the necessary provisions 
of a contract. Users are responsible for its correct application.
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This British Standard was published under the authority of the 
Standards Policy and Strategy Committee on 31 March 2020.

Amendments/corrigenda issued since publication

Date Text affected

BRITISH STANDARD BS EN 50305:2020

This is a preview of "BS EN 50305:2020". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/BSI/BSEN503052020?source=preview


 
 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

 
 EN 50305 
  

 
 March 2020 

ICS 29.060.20; 45.060.01  Supersedes  EN 50305:2002 and all of its amendments 
and corrigenda (if any)         

English Version 

 Railway applications - Railway rolling stock cables having 
special fire performance - Test methods 

 

Applications ferroviaires - Câbles pour matériel roulant 
ferroviaire ayant des performances particulières de 

comportement au feu - Méthodes d'essais 

 Bahnanwendungen - Kabel und Leitungen für 
Schienenfahrzeuge mit verbessertem Verhalten im 

Brandfall - Prüfverfahren 

This European Standard was approved by CENELEC on 2019-12-30. CENELEC members are bound to comply with the CEN/CENELEC 
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration. 

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC 
Management Centre or to any CENELEC member.  

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation 
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the 
same status as the official versions. 

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic, 
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the 
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom. 

European Committee for Electrotechnical Standardization  
Comité Européen de Normalisation Electrotechnique 

Europäisches Komitee für Elektrotechnische Normung 

CEN-CENELEC Management Centre: Rue de la Science 23,  B-1040 Brussels 

© 2020 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members. 

  Ref. No. EN 50305:2020 E 

This is a preview of "BS EN 50305:2020". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/BSI/BSEN503052020?source=preview


 
 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

 
 EN 50305 
  

 
 March 2020 

ICS 29.060.20; 45.060.01  Supersedes  EN 50305:2002 and all of its amendments 
and corrigenda (if any)         

English Version 

 Railway applications - Railway rolling stock cables having 
special fire performance - Test methods 

 

Applications ferroviaires - Câbles pour matériel roulant 
ferroviaire ayant des performances particulières de 

comportement au feu - Méthodes d'essais 

 Bahnanwendungen - Kabel und Leitungen für 
Schienenfahrzeuge mit verbessertem Verhalten im 

Brandfall - Prüfverfahren 

This European Standard was approved by CENELEC on 2019-12-30. CENELEC members are bound to comply with the CEN/CENELEC 
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration. 

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC 
Management Centre or to any CENELEC member.  

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation 
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the 
same status as the official versions. 

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic, 
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the 
Netherlands, Norway, Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom. 

European Committee for Electrotechnical Standardization  
Comité Européen de Normalisation Electrotechnique 

Europäisches Komitee für Elektrotechnische Normung 

CEN-CENELEC Management Centre: Rue de la Science 23,  B-1040 Brussels 

© 2020 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members. 

  Ref. No. EN 50305:2020 E 

BS EN 50305:2020

This is a preview of "BS EN 50305:2020". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/BSI/BSEN503052020?source=preview


EN 50305:2020 (E) 

2 

Contents Page 
European foreword ...................................................................................................................................4 
Introduction ...............................................................................................................................................5 
1 Scope ...............................................................................................................................................6 
2 Normative references .......................................................................................................................6 
3 Terms and definitions .......................................................................................................................7 
4 Applicability, sampling, test-piece preparation and test conditions ..................................................7 

4.1 Applicable tests ......................................................................................................................7 
4.2 Classification of tests ..............................................................................................................7 
4.3 Sampling .................................................................................................................................7 
4.4 Test-piece preparation ............................................................................................................7 
4.5 Test conditions .......................................................................................................................7 

4.5.1 Ambient temperature ......................................................................................................7 
4.5.2 Tolerance on temperature values ..................................................................................7 
4.5.3 Frequency and waveform of power frequency test voltages ..........................................8 
4.5.4 Pre-conditioning .............................................................................................................8 

5 Mechanical tests ...............................................................................................................................8 
5.1 Impact test at low temperature ...............................................................................................8 
5.2 Abrasion resistance ................................................................................................................8 
5.3 Notch propagation ..................................................................................................................9 
5.4 Pliability (only applicable for cable in according to EN 50306 series) ................................. 10 
5.5 Strippability and adhesion of insulation (only applicable for cable in according to 

EN 50306 series) ................................................................................................................. 11 
5.5.1 Strippability .................................................................................................................. 11 
5.5.2 Adhesion ..................................................................................................................... 11 

5.6 Dynamic cut-through (only applicable for cable in according to EN 50306 series) ............. 11 
6 Electrical tests ............................................................................................................................... 12 

6.1 Electrical resistance of conductors ...................................................................................... 12 
6.2 Voltage test on completed cable ......................................................................................... 12 

6.2.1 Cable without metallic layer......................................................................................... 12 
6.2.2 Cable with one or more metallic layers ....................................................................... 12 

6.3 Voltage test on sheath ......................................................................................................... 12 
6.4 Insulation resistance ............................................................................................................ 13 

6.4.1 Test at ambient temperature ....................................................................................... 13 
6.4.2 Test at elevated temperature ...................................................................................... 13 

6.5 Spark test............................................................................................................................. 13 
6.5.1 General ........................................................................................................................ 13 
6.5.2 Method......................................................................................................................... 13 

6.6 Surface resistance ............................................................................................................... 13 
6.7 DC stability........................................................................................................................... 14 
6.8 Dielectric strength ................................................................................................................ 15 

7 Ageing and thermal tests............................................................................................................... 15 
7.1 Compatibility ........................................................................................................................ 15 
7.2 Long term ageing ................................................................................................................. 15 

7.2.1 General ........................................................................................................................ 15 

BS EN 50305:2020

This is a preview of "BS EN 50305:2020". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/BSI/BSEN503052020?source=preview


EN 50305:2020 (E) 

3 

7.2.2 Summary of test method ............................................................................................. 15 
7.2.3 Apparatus .................................................................................................................... 16 
7.2.4 Method......................................................................................................................... 16 

7.3 Long term ageing for sheath and insulation where winding test is not possible ................. 18 
7.4 Ozone resistance ................................................................................................................. 18 

7.4.1 Electrical test ............................................................................................................... 18 
7.4.2 Non-electrical test ........................................................................................................ 18 

7.5 Pressure test at high temperature ....................................................................................... 20 
7.6 Shrinkage test for insulation ................................................................................................ 20 
7.7 Stress cracking test ............................................................................................................. 20 

7.7.1 General ........................................................................................................................ 20 
7.7.2 Preparation of test assemblies .................................................................................... 20 
7.7.3 Determination of the 168 h thermal ageing test temperature ...................................... 21 
7.7.4 Test method ................................................................................................................ 22 

8 Tests in fluids, including water ...................................................................................................... 22 
8.1 Mineral and fuel oil resistance ............................................................................................. 22 
8.2 Acid and alkali resistance .................................................................................................... 22 
8.3 Water absorption of sheath ................................................................................................. 22 

9 Fire performance tests .................................................................................................................. 23 
9.1 Flame propagation ............................................................................................................... 23 

9.1.1 Cables with overall diameter greater than 6 mm and less than 12 mm ...................... 23 
9.1.2 Cables with overall diameter not greater than 6 mm .................................................. 23 

9.2 Toxicity ................................................................................................................................. 23 
9.2.1 General ........................................................................................................................ 23 
9.2.2 Qualitative analysis for nitrogen and sulfur using molten sodium ............................... 24 
9.2.3 Quantitative analysis ................................................................................................... 24 
9.2.4 Index calculation .......................................................................................................... 26 

10 Miscellaneous tests ....................................................................................................................... 27 
10.1 Durability of marking ............................................................................................................ 27 
10.2 Blocking of cores ................................................................................................................. 27 
10.3 Determination of halogen content ....................................................................................... 27 

Annex A (informative)  List of other test methods applicable to rolling stock cables ............................ 28 
Annex B (normative)  Procedure for checking the efficacy of the method of spark testing (with 

reference to 6.5) ............................................................................................................................ 29 
Annex C (informative)  Long term ageing test – Significance and use ................................................. 31 
Annex D (informative)  Illustration of an Arrhenius plot ......................................................................... 32 
Annex E (normative)  Analysis methods for toxicity .............................................................................. 33 
Annex F (normative)  Halogen-Free ...................................................................................................... 39 
Annex G (normative)  Determination of halogens – Elemental test ...................................................... 41 
Bibliography ........................................................................................................................................... 43 
 

BS EN 50305:2020

This is a preview of "BS EN 50305:2020". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/BSI/BSEN503052020?source=preview


EN 50305:2020 (E) 

4 

European foreword 

This document (EN 50305:2020) has been prepared by CLC/TC 20, “Electric cables”. 

The following dates are fixed: 

• latest date by which this document has 
to be implemented at national level by 
publication of an identical national 
standard or by endorsement 

(dop) 2020-12-30 

• latest date by which the national 
standards conflicting with this document 
have to be withdrawn 

(dow) 2022-12-30 

This document supersedes EN 50305:2002 and all of its amendments and corrigenda (if any). 

EN 50305:2020 includes the following significant technical changes with respect to EN 50305:2002: 

— a new cable standard EN 50382 series has been added to EN 50305; 

— the long term ageing test part is improved and adapted to the whole range of products; 

— the requirements are now clearly described and give more information for the test laboratories; 

— the definition of “halogen free” in Annex F and the determination of halogens element test in 
Annex G are moved from the product standard (EN 50306 series) to EN 50305. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CENELEC shall not be held responsible for identifying any or all such patent rights. 
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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 a high level of safety is achieved, even when failures occur which could 
involve fire, howsoever caused, affecting railway rolling stock. 

Hence, it is necessary to provide cables for use in railway environments which minimize 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. 

European Standard series EN 50264, EN 50306 and EN 50382 specify cables, which, in the event of 
fire, will limit risk to people and improve the safety on railways in general. They cover cables based on 
halogen free materials, for use in railway rolling stock. 

A separate European Standard, the EN 50264 series covers cables for similar applications up to 
3,6/6 kV rating with a conductor temperature at 90 °C, but with standard wall and medium wall 
thicknesses of both insulation and sheath, and provides for a maximum conductor size of 400 mm2. 

A separate European Standard, the EN 50382 series covers cables for similar applications up to 
3,6/6 kV rating with a conductor temperature at 120°C and 150°C, and provides for a maximum 
conductor size of 400 mm2. 

The EN 50306 series covers a range of sheathed and unsheathed cables with thin wall insulation, and 
is restricted to a rating of 300 V to earth and a maximum conductor size of 2,5 mm2. 

This document gives particular test methods applicable to the cables at present covered by the 
EN 50264 series, EN 50306 series and EN 50382 series. 
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1 Scope 

This document specifies special test methods applicable to cables, and their constituent insulating and 
sheathing materials, for use in railway rolling stock. Such cables are specified in the various parts of 
the EN 50264 series, EN 50306 series and EN 50382 series. 

Other test methods required for railway rolling stock cables and their insulating and sheathing 
materials are listed in Annex A. 

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 50264-1, Railway applications - Railway rolling stock power and control cables having special fire 
performance - Part 1: General requirements 

EN 50306-1, Railway applications - Railway rolling stock cables having special fire performance - Thin 
wall - Part 1: General requirements 

EN 50382-1, Railway applications - Railway rolling stock high temperature power cables having 
special fire performance - Part 1: General requirements 

EN 60216-1, Electrical insulating materials - Thermal endurance properties - Part 1: Ageing 
procedures and evaluation of test results 

EN 60228, Conductors of insulated cables 

EN 60332-3-25, Tests on electric and optical fibre cables under fire conditions - Part 3-25: Test for 
vertical flame spread of vertically-mounted bunched wires or cables - Category D 

EN 60754-1, Test on gases evolved during combustion of materials from cables - Part 1: 
Determination of the halogen acid gas content 

EN 60754-2:2014, Test on gases evolved during combustion of materials from cables - Part 2: 
Determination of acidity (by pH measurement) and conductivity 

EN 60811 (all parts), Electric and optical fibre cables - Test methods for non-metallic materials 

EN 62230, Electric cables - Spark-test method 

ISO 6349:1979, Gas analysis - Preparation of calibration gas mixtures - Permeation method 

ISO 8458-2, Steel wire for mechanical springs — Part 2: Patented cold-drawn non-alloy steel wire 
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