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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
Composite insulators with integrated optical fibres for AC voltages 

greater than 1 000 V and DC voltage greater than 1 500 V -  
Definitions, tests methods and acceptance criteria 

 
FOREWORD 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international 
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and 
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, 
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their 
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with 
may participate in this preparatory work. International, governmental and non-governmental organizations liaising 
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for 
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter. 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 
services carried out by independent certification bodies. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

9) IEC draws attention to the possibility that the implementation of this document may involve the use of (a) 
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in 
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which 
may be required to implement this document. However, implementers are cautioned that this may not represent 
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC 
shall not be held responsible for identifying any or all such patent rights. 

IEC TS 63264 has been prepared by IEC technical committee 36: Insulators. It is a Technical 
Specification. 

The text of this Technical Specification is based on the following documents: 

Draft Report on voting 

36/633/DTS 36/651/RVDTS 

 
Full information on the voting for its approval can be found in the report on voting indicated in 
the above table. 

The language used for the development of this Technical Specification is English. 
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

– reconfirmed, 
– withdrawn, or 
– revised. 
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INTRODUCTION 

Composite insulators with integrated optical fibres, herein after referred to as "fibre optic 
composite insulators", consist of an insulating tube or core, bearing the mechanical load and 
protected by a polymeric housing. In addition, optical fibres (fibre optic elements) are 
incorporated into the insulator to transfer electromagnetic waves (e.g. light), energy, data 
(information), or other types of signals. Despite these common features, the materials used, 
and the design details employed by different manufacturers may differ. The mechanical load is 
transmitted to the core by metallic end fittings. When implementing a fibre optic element within 
the insulator, the electrical integrity of the element needs to be ensured by the manufacturer 
and it will not be tested and verified within this document in lifetime aspects. This document 
considers three design principles: 

– Implementation of the fibre optic element into the polymeric housing, 
– Implementation of the fibre optic element into the load-bearing core, or 
– Implementation of the fibre optic element into the inner volume of a hollow core. 

The grouping of the tests in this document follows the structure of IEC 62217 and the product 
standards. It provides additions and modifications to design-, type-, sample and routine tests 
to be considered when optical elements are incorporated into the respective fibre optic product. 

Fibre optic composite insulators need to take into consideration the specific product application 
or standards, such as IEC 61109 for composite Long Rod insulators or IEC 61462 for composite 
hollow-core insulators. For easier use, Annex A offers an overview on the applicability of tests 
on the respective fibre optic composite insulator design. Guidance on the application of fibre 
optic elements in some examples are given in Annex B. 
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1 Scope 

This Technical Specification applies to composite insulators equipped with optical fibres (fibre 
optic element), consisting of a load-bearing insulating core or tube, a housing (surrounding the 
insulating core) made of polymeric material, a fibre optic element integrated into the core or 
housing, or embedded in a filling media inside the inner volume of a hollow core, and end fittings 
permanently attached to the insulating core. 

The object of this document is to 

– define the terms used, 
– specify additional test methods and provide additions and modifications to tests referred, 
– specify acceptance criteria. 

This document is to be used in addition to the respective product standard applicable to the 
product, application and design to which the fibre optic element has been added. Furthermore, 
this document does not include requirements dealing with the choice of insulators for specific 
operating conditions or environments. 

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. 

IEC 60050-471, International Electrotechnical Vocabulary (IEV) - Part 471: Insulators 

IEC 61109:2008, Insulators for overhead lines - Composite suspension and tension insulators 
for a.c. systems with a nominal voltage greater than 1 000 V - Definitions, test methods and 
acceptance criteria 

lEC 61300-2-18, Fibre optic interconnecting devices and passive components - Basic test and 
measurement procedures - Part 2-18: Tests - Dry heat 

lEC 61300-2-22, Fibre optic interconnecting devices and passive components - Basic test and 
measurement procedures - Part 2-22: Tests - Change of temperature 

IEC 61300-3-4, Fibre optic interconnecting devices and passive components - Basic test and 
measurement procedures - Part 3-4: Examinations and measurements - Attenuation 

IEC 61462, Composite hollow insulators - Pressurized and unpressurized insulators for use in 
electrical equipment with AC rated voltage greater than 1 000 V AC and D.C. voltage greater 
than 1500V - Definitions, test methods, acceptance criteria and design recommendations 

IEC 62217, Polymeric HV insulators for indoor and outdoor use - General definitions, test 
methods and acceptance criteria 
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3 Terms, definitions and designations 

3.1 Terms and definitions 

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

ISO and IEC maintain terminology databases for use in standardization at the following 
addresses:  

– IEC Electropedia: available at https://www.electropedia.org/ 
– ISO Online browsing platform: available at https://www.iso.org/obp 

3.1.1  
polymeric insulator 
insulator whose insulating body consists of at least one organic based material 

Note 1 to entry: Polymeric insulators are also known as non-ceramic insulators. 

Note 2 to entry: Coupling devices may be attached to the ends of the insulating body. 

[SOURCE: IEC 60050-471:2007, 471-01-13] 

3.1.2  
composite insulator 
insulator made of at least two insulating parts, namely a core and a housing, equipped with 
metal fittings 

Note 1 to entry: Composite insulators, for example, can consist either of individual sheds mounted on the core, with 
or without an intermediate sheath, or alternatively, of a housing directly moulded or cast in one or several pieces on 
to the core. 

[SOURCE: IEC 60050-471:2007, 471-01-02] 

3.1.3  
core (of a composite insulator) 
central insulating part of an insulator which provides the mechanical characteristics 

Note 1 to entry: The housing and sheds are not part of the core. 

[SOURCE: IEC 60050-471:2007, 471-01-11] 

3.1.4  
tube 
core 
central internal insulating part of a composite hollow insulator which provides the mechanical 
characteristics 

Note 1 to entry: The housing and sheds are not part or the core. 

Note 2 to entry: The tube is generally cylindrical or conical but may have other shapes (for example barrel). The 
tube is made of resin impregnated fibres. 

Note 3 to entry: Resin impregnated fibres are structured in such a manner as to achieve sufficient mechanical 
strength. Layers of different fibres may be used to fulfil special requirements. 

[SOURCE: IEC 60050-471:2007,471-01-03, modified – addition of "tube" in term, addition of 
"internal", addition of "composite hollow", addition of Notes 2 and 3 to entry] 
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