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National foreword
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Committee GEL/9, Railway electrotechnical applications, to Subcommittee 
GEL/9/3, Fixed equipment.

A list of organizations represented on this subcommittee can be 
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legal obligations.
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Foreword 
 
This European Standard was prepared by SC 9XC, Electric supply and earthing systems for public transport 
equipment and ancillary apparatus (fixed installations), of Technical Committee CENELEC TC 9X, Electrical 
and electronic applications for railways.  

The text of the draft was submitted to the formal vote and was approved by CENELEC as EN 50151 on 
2003-10-01. 

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) 2004-10-01 
 
 - latest date by which the national standards conflicting 
  with the EN have to be withdrawn (dow) 2006-10-01 
 
Annexes designated "informative" are given for information only.  
In this standard, Annexes A, B and C are informative. 

This European Standard has been prepared under a mandate given to CENELEC by the European 
Commission and the European Free Trade Association and supports the Public Procurement Directive 
93/38/EEC. 

__________ 

This document has been prepared under a mandate given to CENELEC by the European Commission and 
supports the Directive 2008/57/EC. 
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Introduction 

This standard specifies requirements for the design and testing of composite insulators used on railway 
electrification overhead contact systems. The insulators, which are installed at relatively low heights in the 
harsh environment of the railway infrastructure, require special consideration during design to reduce the 
effects of vandalism and environmental pollution from railway operations, especially when combined with 
a lack of natural washing. Insulators may be included in arrangements in tunnels and over bridges or be in 
contact with traction unit pantographs where mechanical combined loading (tension, bending and torsion) 
may require special consideration. 

The standard is intended to allow the user to comply with local working practices, to ensure compatibility 
with existing electrification systems, and provide an insulator which will give reliable service over its target 
life span with minimum maintenance. 

Insulators in overhead lines are predominately designed to resist tension and/or bending loads and are not 
designed to resist torsional loads. Mitigating measures to reduce torsional loading are generally introduced 
by the contact systems design engineer. Some combined loading (tension, compression and torsion) can 
be experienced and this is represented in the testing procedure specified in this document. 

The testing procedures given for railway applications in this standard are predominately referenced from 
IEC 61109 and EN 61952. 
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1 Scope 

This European Standard specifies characteristics for composite insulators for use in electric traction 
overhead contact lines for railways and tramways, as defined in EN 50119. Specific applications where 
high torsional loads can occur are outside the scope of this standard and particular tests should be agreed 
between the supplier and purchaser, to represent the critical loading arrangements. 

The provisions contained in this European Standard are for the new construction of electric traction 
overhead contact lines using insulators or when complete refurbishment of existing lines takes place. 

This standard provides the purchaser and manufacturer with a range of tests which are used to evaluate 
the suitability of an insulator product for a given railway environment. Additional tests may be specified by 
the client to measure the compliance of the insulator under particular operating conditions. 

The standard establishes the product characteristics, the test methods and acceptance criteria. 

The object of this European Standard is to stipulate the provisions for the design and provision of the 
service indicated by the manufacturer to the purchaser or informed buyer for application on the railway 
infrastructure. 

2 Normative references 

This European Standard incorporates, by dated or undated reference, provisions 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 these publications 
apply to this European Standard only when incorporated in it by amendment or revision. For undated 
references, the latest edition of the publication referred to applies (including amendments). 

EN 50119 Railway applications - Fixed installatios - Electric traction overhead contact lines 

EN 50124 series Railway applications - Insulation coordination 

EN 50163 Railway applications - Supply voltages of traction systems 

EN 60707 Flammability of solid non-metallic materials when exposed to flame sources - 
List of test methods (IEC 60707) 

EN 61952 Insulators for overhead lines - Composite line post insulators for alternative 
current with a nominal voltage > 1 000 V (IEC 61952) 

HD 405 series Test on electric cables under fire conditions (IEC 60332 series) 

HD 602 Test on gases evolved during combustion of materials from cables - 
Determination of degree of acidity (corrosivity) of gases by measuring pH and 
conductivity (IEC 60754, mod.) 

HD 606 series Measurement of smoke density of electric cables burning under defined 
conditions (IEC 61034 series, mod.) 

IEC 61109 Composite insulators for a.c. overhead lines with a nominal voltage greater than 
1 000 V - Definitions, test methods and acceptance criteria 

IEC 61467 Insulators for overhead lines with a nominal voltage above 1 000 V - AC power 
arc tests on insulator sets 
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3 Definitions 

For the purposes of this European Standard, the following terms and definitions apply.  

3.1 
composite insulator 
unit based on a core which usually consists of glass fibres positioned in a resin matrix protected with an 
polymer housing and equipped with end fittings for attachment within the overhead contact line system 

3.2 
failing load 
maximum load that is reached when testing under the prescribed conditions, when major cracking or 
parting of the core occurs 

3.3 
specified mechanical load (SML) 
short term load which can be withstood by the insulator when tested under the prescribed conditions 

NOTE 1   The term SML can be prefixed by the loading type ( tension, bending or torsion). 

NOTE 2   A typical load–time withstand curve diagram is given in Annex A. 

3.4 
maximum design load (MDL) 
load above which irreversible damage to the core begins to occur 

NOTE 1   The MDL should not be exceeded in service. 

NOTE 2   The term MDL can be prefixed by the loading type, for example tension, bending or torsion. 

3.5 
nominal design load 
load corresponding to the normal every day permanent and dynamic loads in the overhead line equipment 

4 Characteristics of insulators 

4.1 General 

Composite materials and modern elastomers permit the manufacture of insulators for use on outdoor 
overhead contact line systems. The insulators consist of a insulating core, bearing the mechanical load 
protected by a polymeric housing, the load being transmitted to the core by end fittings. These materials 
allow new and specialist applications in overhead contact line (including in-running section insulation and 
flexible supports) and are also used for their advantages of lightness, resistance to vandalism and 
pollution performance. Despite the common features of design, the materials used and the construction 
details employed by different manufacturers may be quite different and may lead to different performance 
parameters. 

Overhead contact lines have several characteristics not associated with power lines. They are of low 
height and run through urban areas, making them targets for vandalism. They are incorporated in bridges 
and tunnels, built for rolling stock only, and fit into small spaces. They suffer close proximity to railway 
generated pollution and, in tunnels and bridges are not washed by natural rainfall. They suffer movement 
and snatch loads due to normal pantograph contact with the wires. When used as in-line section 
insulators, they suffer mechanical forces and abrasion by the pantograph at high speed. 

Some tests have been grouped together in this standard as “design tests”, to be performed only once on 
insulators which satisfy the same design conditions. As far as practical, the influence of time on electrical 
and mechanical properties of the components (core material, housing, interfaces etc.) and of the complete 
composite insulators has been considered in specifying the design tests so that a satisfactory life-time 
may be expected under normally known stress conditions of overhead contact lines. 
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