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National foreword
This British Standard is the official English language version of 
EN 50345:2004.

The UK participation in its preparation was entrusted by Technical Committee 
GEL/9, Railway electrotechnical applications, to Subcommittee GEL/9/3, Fixed 
equipment, which has the responsibility to: 

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.

— 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.
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Summary of pages

This document comprises a front cover, an inside front cover, the EN title page, 
pages 2 to 24, an inside back cover and a back cover.

The BSI copyright notice displayed in this document indicates when the 
document was last issued.
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This European Standard was approved by CENELEC on 2003-09-01. 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 Central Secretariat 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 Central Secretariat has the same status as the official versions. 
 
CENELEC members are the national electrotechnical committees of Austria, Belgium, Cyprus, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, 
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, 
Switzerland and United Kingdom. 
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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 50345 on 
2003-09-01. 

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) 2004-09-01 

– latest date by which the national standards conflicting 
 with the EN have to be withdrawn  

 
(dow) 2006-09-01 

 

This European Standard has been prepared under a mandate given to CENELEC by the European 
Commission and supports the Interoperability Directive, 96/48/EC. 

__________ 
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Introduction 

This standard has been prepared to provide general guidance and to define special requirements for the 
design and testing of insulating synthetic ropes, their sheath and their associated terminations in electric 
traction overhead contact lines. 

Special preferences of the design will include such requirements as to comply with local procurement 
policies, working practices, compatibility with existing systems, to combat environmental pollution and to 
provide a supporting assembly with insulation which will give reliable service over its target life span. 

These insulating synthetic ropes offer an alternative to the use of metallic cables associated with 
conventional insulators. 

1 Scope 

This standard specifies the characteristics of insulating synthetic rope assemblies and is applicable to 
electric traction overhead contact lines for railways, light railways, tramways, trolleybuses and other 
systems. 

These insulating synthetic ropes are utilised to provide mechanical support and electrical isolation for 
overhead contact lines. 

They are generally used in the following application fields: 

 delta suspension of contact wires, 

 catenary cable, 

 mid point anchoring, 

 tie, 

 dropper, 

 headspan, 

 noise and vibration damper. 

It is a requirement that the whole of the provisions contained in this standard be applied when insulating 
synthetic ropes are to be used in overhead contact lines. 

The standard establishes the product characteristics, the test methods, checking procedures to be used 
with the insulating synthetic ropes, together with the ordering and delivery requirements. 

Deviations from the requirements of this standard are permitted when the soundness of such deviations 
can be substantiated or additional documentation to improve design control procedures is desirable. 
Additional tests may be specified by the purchaser to measure the compliance of the insulating synthetic 
rope under particular operating conditions. 

The object of this standard is to stipulate the provisions for the design and to allow the provisions of the 
service indicated by the supplier to the purchaser or informed buyer. 
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2 Normative references 

The following referenced documents are indispensable for the application 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 50119 2001 Railway applications - Fixed installations - Electric traction overhead contact 
lines 

EN 50124-1 2001 Railway applications - Insulation coordination - Part 1: Basic requirements, 
clearances and creepage distances for all electrical and electronic equipment 

EN 50125-2 2002 Railway applications - Environmental conditions for equipment - Part 2: Fixed 
electrical installations 

EN 50163 1995 Railway applications - Supply voltages of traction systems 

EN 60707 1999 Flammability of solid non-metallic materials when exposed to flame sources - 
List of test methods (IEC 60707:1999) 

IEC 61109 1992 Composite insulators for a.c. overhead lines with nominal voltage greater than 
1 000 V - Definitions, test methods and acceptance criteria 

3 Terms and definitions 

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

3.1 
insulating synthetic rope 
insulating rope composed of a core protected by a sheath 

3.1.1 
core of the rope 
consists of synthetic fibres and is the load carrying component of the rope 

3.1.2 
sheath of the rope 
sheath of the rope is used to protect the fibres and is made of synthetic material, usually of a continuous 
polymeric material with appropriate insulating qualities 

3.2 
termination 
means to connect the ends of an insulating synthetic rope between two points 

3.3 
creepage distance 
shortest distance along the surface of the insulating material between two conductive parts 
[IEC 60050 (151-15-50)] 

3.4 
gauge length 
distance between the centre lines of the termination anchoring pins or bolts 

3.5 
insulator 
assembly of an insulating synthetic rope and its associated terminations 
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4 Characteristics of the rope 

4.1 General 

Two major fibre types are used actually to provide the load carrying core. These are polyester and 
polyaramid. Other fibre types having similar characteristics may also be used. 

The fibre type is important in determining mechanical properties. 

The sheath polymer type is important in determining durability, environmental performance and some 
electrical and mechanical properties. 

4.1.1 Specific characteristics of core materials 

 Insulating synthetic ropes with polyaramid or similar core fibres have a smaller diameter and a 
greater tensile fatigue resistance than those of polyester or similar core fibres for a given load 
carrying capacity and axial stiffness. 

 Insulating synthetic ropes with polyester or similar core fibres have a higher impact resistance than 
those of polyaramid or similar core fibres, for example: from detached trolleybus poles. 

4.1.2 Specific characteristics of sheath materials 

The sheath may be composed of different materials. The type of material shall be chosen to withstand 
local conditions as: 

 U.V. exposure (e.g. polyethylene); 

 general environmental conditions (e.g. polyethylene); 

 abrasion effects (e.g. polyester / elastomer); 

 flex effects (e.g. polyester / elastomer). 

When the rope is used in confined spaces (e.g. tunnels, stations, etc.) the sheath material shall have 
further properties as: 

 electrical tracking resistance (e.g. crosslinked polyethylene); 

 antiflammability (e.g. crosslinked polyethylene); 

 self-extinguishing (e.g. crosslinked polyethylene). 

4.2 Client requirements 

The client shall provide a comprehensive and specific description of the overhead contact line service 
parameters and functioning requirements which may affect the design of the insulated synthetic rope. 

This shall include, as appropriate, but not be limited to the following: 

 electrical system service parameters; 

 spatial and dimensional parameters; 

 angular movement deflection limitations; 

 maximum working loads required; 
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 environmental conditions; 

 end fittings connection (terminations) requirements; 

 any additional requirement for special tests; 

 any special delivery or packaging requirements; 

 identification of inspection and tests to be witnessed by the purchaser; 

 service life of the insulator. 

4.3 Environmental conditions 

Insulating synthetic ropes shall operate within operational environmental conditions given in EN 50125-2. 

For information, insulating synthetic ropes can operate within the following operational environmental 
temperatures: 

 between - 40 °C and + 55 °C for polyester or similar; 

 between - 40 °C and + 80 °C for polyaramid or similar. 

4.4 Electrical requirements 

4.4.1 System voltages 

Values of standard system voltages relative to ground are shown in the following Table 1. The rated 
insulation voltage and the test voltage levels are based on statistical and risk consideration, which may 
affect the insulator during its service life. 

Table 1 

Nominal 
voltages 

 
according to 
EN 50163 

Rated insulation 
voltage  

UNm 
according to 
EN 50124-1 

Rated impulse 
voltage 

 
according to 
EN 50124-1 

Power frequency 
withstand 

voltage 
 

600 V d.c. 720 V d.c. 8 kV 8 kV 

750 V d.c. 900 V d.c. 12 kV 12 kV 

1 500 V d.c. 1 800 V d.c. 18 kV 18 kV 

3 000 V d.c. 3 600 V d.c. 40 kV 40 kV 

15 kV a.c. 17,25 kV a.c. 170 kV 70 kV 

25 kV a.c. 27,5 kV a.c. 200 kV 95 kV 

25 kV a.c. 36 kV a.c. 250 kV 95 kV 
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