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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INSULATORS FOR OVERHEAD LINES
COMPOSITE SUSPENSION AND TENSION INSULATORS
WITH AC VOLTAGE GREATER THAN
1 000 VAND DC VOLTAGE GREATER THAN 1 500 V -
DEFINITIONS, TEST METHODS AND ACCEPTANCE CRITERIA

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardiz itioi com . rising
all national electrotechnical committees (IEC National Committees). The object of IEC is to prom: < iniw. r.ational
co-operation on all questions concerning standardization in the electrical and electronic fields. To ‘his 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 .Puk ication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee intereste< in u.2 subject dealt with
may participate in this preparatory work. International, governmental and non-governmeni. ! orge rizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Inicrna‘ionai Organization for
Standardization (ISO) in accordance with conditions determined by agreemer.* bztw >en ne two organizations.

The formal decisions or agreements of IEC on technical matters express, as nea.'v s possible, an international
consensus of opinion on the relevant subjects since each technical ccmmittee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internaticiial us.. and are accepted by IEC National
Committees in that sense. While all reasonable efforts are niade ‘o er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for *he ay in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC Natior al Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their natioi 2l a2 id regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of cori’ormi‘v. Independent certification bodies provide conformity
assessment services and, in some areas, accesa.l) IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificaiicn L odies.

All users should ensure that they have th' I7.est edition of this publication.

No liability shall attach to IEC or its ai =ctu.s, employees, servants or agents including individual experts and
members of its technical committees ana 'EC National Committees for any personal injury, property damage or
other damage of any nature whc*so. ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pu>licauon, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the .'ormative references cited in this publication. Use of the referenced publications is
indispensable for the _u.-ecu application of this publication.

IEC draws attention o tk2 possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no osition concerning the evidence, validity or applicability of any claimed patent rights in
respect therecr. . s of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be iequi. 2d to implement this document. However, implementers are cautioned that this may not represent
the latest i.-forr. ation, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be 1.~Id responsible for identifying any or all such patent rights.

IET b*L9 has been prepared by subcommittee 36B: Insulators for overhead lines, of IEC
{=chiical v ommittee 36: Insulators. It is an International Standard.

Tois third edition cancels and replaces the second edition published in 2008. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) extension of this document to apply both to AC and DC systems;

b) modifications of Clause 3, Terms, definitions and abbreviations;

c) removal of Clause 7, Hybrid insulators, from this document;
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d) modifications of tests procedures recently included in IEC 62217 (hydrophobicity transfer
test, stress corrosion, water diffusion test on the core with housing);

e) modifications on environmental conditions;
f) modifications on classification of tests and include the relevance of the interfaces;

g) clarification and modification of the parameters determining the need to repeat design and
type tests;

h) revision of Table 1;

i) revision of electrical type tests;

j) revision of re-testing procedure of sample test;

k) addition of a new Annex D on electric field control for AC;

I) addition of a new Annex E on typical sketch for composite insulators assembly;

m) addition of a new Annex F on mechanical evaluation of the adhesion betw:en <or.. and
housing;

n) addition of a new Annex G on applicability of design- and type tests for DC applications.

The text of this International Standard is based on the following document.:

Draft Report on voting _|
36/609/FDIS 36/611/RVD

Full information on the voting for its approval can be founs in tr.2 report on voting indicated in
the above table.

The language used for the development of this Intzrnaticnal Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 axd ICO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. 1.« main document types developed by IEC are
described in greater detail at www.iec:ch/penlications.

This International Standard is to e 'sed in conjunction with IEC 62217:2012.

The committee has decidec tkat the contents of this document will remain unchanged until the
stability date indicated on .2 IEC website under webstore.iec.ch in the data related to the
specific document. At thic date, the document will be

e reconfirmed,

e withdrawn( o

e revised.
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INTRODUCTION

Composite suspension and tension insulators (in the following the term "composite insulator" is
used) consist of fibreglass insulating core, bearing the mechanical load protected by a
polymeric housing, the load being transmitted to the core by metallic end fittings. Despite these
common features, the materials used and the design details and manufacturing process used
by different manufacturers may differ.

Some tests have been grouped together as "Design tests", to be performed only once on
insulators which satisfy the same design conditions. For all design tests of these composite
insulators, the appropriate common clauses defined in IEC 62217 are applied. As far as
practical, the influence of time on the electrical and mechanical properties of its compoi.2nts
(core, housing, interfaces etc.) and of the complete composite insulators has been considerod
in specifying the design tests to ensure a satisfactory lifetime under normally know: st =ss
conditions of transmission lines. Explanation of the principles of the damace 'mit, load
coordination and testing are presented in Annex A.

It has not been considered useful to specify a power arc test as a mandatory test. The test
parameters are manifold and can have very different values depending onthe cuafigurations of
the network and the supports and on the design of arc-protection device.. Tho heating effect of
power arcs need to be considered in the design of metal fittings. “riucal camage to the metal
fittings resulting from the magnitude and duration of the short-circuit ~urr 2nt can be avoided by
properly designed arc-protection devices. This document, hcwever, does not exclude the
possibility of a power arc test by agreement between i1.e manufacturer and customer.
IEC 61467 gives details on AC power arc testing of comp!cte .nsulator sets, that match their
configuration with actual protective and string fittings, <o re crec te the real electromagnetic field
affecting the arc movement.

This document covers both AC and DC composite insi lators. Before the appropriate standard
for DC applications is issued, the majority of tests lisied in this document can also be applicable
for DC (Annex G). Due to the difference in AC. and DC tracking performance, a specific tracking
and erosion test procedure for DC applic«tioxs as a design test is planned to be developed.
The 1 000 h AC tracking and erosion tesuv~f 'EC 62217 can be used only to establish a minimum
requirement for the tracking and eros<ior. resistance. This 1 000 h salt fog tracking and erosion
testis considered as a screening test . 'terided to reject materials in combination with the design
which are inadequate. Tracking ani erosion tests are not intended to evaluate long term
performance of insulators. Such 12sts, e.g. the 5 000 h multiple stress test and wheel test in
IEC TR 62730 [1]7, or other tests intended for research or sometimes used as a supplementary
design test, are not congide ad in this document.

Composite suspensian < nd tension insulators are, in general, not intended for torsion or other
non-tensile loads. Hcwever, due to consideration to non-standard applications (interphase
spacers etc.) ioads during handling and installation have to be considered in the design.
Guidance on i1.on-standard loads is given in Annex C.

Wherevor possible, IEC Guide 111 [2] has been followed for the drafting of this document.

T Numbers in square brackets refer to the bibliography.
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INSULATORS FOR OVERHEAD LINES
COMPOSITE SUSPENSION AND TENSION INSULATORS
WITH AC VOLTAGE GREATER THAN
1 000 VAND DC VOLTAGE GREATER THAN 1 500 V -
DEFINITIONS, TEST METHODS AND ACCEPTANCE CRITERIA

1 Scope

This International Standard applies to composite insulators for overhead lines consisting 01 2
load-bearing cylindrical insulating solid core consisting of fibres — usually glass — in ¢ recin-
based matrix, a housing (surrounding the insulating core) made of polymeric mate ‘ial ond ‘aetal
end fittings permanently attached to the insulating core.

Composite insulators covered by this document are intended for use as suspgans.on/tension line
insulators, but these insulators could occasionally be subjected to compres=zion cr bending, for
example when used as interphase-spacers. Guidance on such loads is ¢ 'tlir¢d in Annex C.

The object of this document is to

— define the terms used,

— specify test methods,

— specify acceptance criteria.

This document does not include requirements dec ing with the choice of insulators for specific

operating conditions or environments beyond noi.wal environmental conditions defined in
Table 1.

2 Normative references

The following documents are refe red to in the text in such a way that some or all of their content
constitutes requirements of thic.dccument. For dated references, only the edition cited applies.
For undated references, /«n+ lawest edition of the referenced document (including any
amendments) applies.

IEC 60060-1, High-+oltaye test techniques — Part 1: General definitions and test requirements

IEC 60383-1. in.ulators for overhead lines with a nominal voltage above 1000 V — Part 1:
Ceramic or gicss insulator units for AC systems — Definitions, test methods and acceptance
criteria

IEC 6uLC%3-2, Insulators for overhead lines with a nominal voltage above 1 000V — Part 2:
yisuictor «trings and insulator sets for AC systems — Definitions, test methods and acceptance
criveria

{EC 60437, Radio interference test on high-voltage insulators
IEC 61284, Overhead lines — Requirements and tests for fittings

IEC 61466-1, Composite string insulator units for overhead lines with a nominal voltage greater
than 1 000 V — Part 1: Standard strength classes and end fittings
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