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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HYBRID INSULATORS FOR A.C. AND D.C. HIGH-VOLTAGE
APPLICATIONS — DEFINITIONS, TEST METHODS
AND ACCEPTANCE CRITERIA

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

2)

3)

4)

5)

6)

7)

8)

9)

The main task of IEC technical committees is to prepare International Standa
exceptionaleircumstances, a technical committee may propose the publication of a te
specifi¢ation when

all -

interpational co-operation on all questions concerning standardization in the electrical and electronie-fi
this ¢nd and in addition to other activities, IEC publishes International Standards, Technical Speci
Techhical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred.) to

Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Coemmittee i

ublications have the form of recommendations for internationalfuse and are accepted by IEC
ittees in that sense. While all reasonable efforts are made to ehsure that the technical contel
Publications is accurate, IEC cannot be held responsible for the way in which they are used or
misinterpretation by any end user.

In onder to promote international uniformity, IEC NationalsCommittees undertake to apply IEC Puk
transparently to the maximum extent possible in their, national and regional publications. Any di
between any IEC Publication and the corresponding national or regional publication shall be clearly ind
the I3tter.

IEC {tself does not provide any attestation of conformity. Independent certification bodies provide c
assefsment services and, in some areas, access,to IEC marks of conformity. IEC is not responsiblg
serviges carried out by independent certification‘bodies.

All ugers should ensure that they have the fatest edition of this publication.

No lipbility shall attach to IEC or its difectors, employees, servants or agents including individual exg
mempers of its technical committees‘ahd IEC National Committees for any personal injury, property dg
othenl damage of any nature whatsoeever, whether direct or indirect, or for costs (including legal f
expepses arising out of the publication, use of, or reliance upon, this IEC Publication or any o
Publications.

Attention is drawn to thel Normative references cited in this publication. Use of the referenced public
indispensable for the correct application of this publication.

Attention is drawn‘to\the possibility that some of the elements of this IEC Publication may be the s
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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the required support cannot be obtained for the publication of an International Standard,

despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the

future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC TS 62896, which is a technical specification, has been prepared by IEC technical
committee 36: Insulators.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
36/362/DTS 36/368/RVC

Full information on the voting for the approval of this technical specification can be found in the
report on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The co ntil the
stability date indicated on the IEC web site under "http://webstore.iec.ch” in the data ¢efated to
the spgcific publication. At this date, the publication will be
e transformed into an International standard,

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.
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INTRODUCTION

Hybrid insulators consist of an insulating core, bearing the mechanical load protected by a
polymeric housing, the load being transmitted to the core by end fittings. Despite these
common features, the materials used and the construction details employed by different
manufacturers may be quite different. The core is made of ceramic or glass material.

Hybrid insulators are applied as overhead line, post or hollow core equipment insulators. In
order to perform the design tests, IEC 62217 shall be applied for the polymeric housing and the
interfaces between core and the housing. For the core, the test standards for the respective
ceramic product (IEC 60168, IEC 60383 and IEC 62155) shall be applied.

Some

insulatgrs which satisfy the same design conditions. For all design tests of hybridyins

the con
on the
interfad
design

servicel

Polymg
preferr
servicel

verificTion of this property, but CIGRE Technical Brochure No. 442 is available

evalua

Artificid
are pre

ests have been grouped together as "design tests", to be performed onlyVo

nmon clauses defined in IEC 62217 are applied. As far as practical, the influence
electrical and mechanical properties of the components (core material, h
es etc.) and of the complete hybrid insulators has been considered)in specify
tests to ensure a satisfactory life-time under normally known stress condit

ric housing materials that show the hydrophobicity transfer mechanism (HT
bd for hybrid insulators. They are applied as a countermeasure against severe |
conditions. For the time being, no ageing or pollution ests have been developed

ion of the retention of the hydrophobicity and theyHTM of polymeric housing mate

| pollution tests for insulators with polymeric-housings under AC and DC voltagg
sently under development by CIGRE.

hce on
lators,
of time
pusing,
ng the
ons in

M) are
olluted
for the
for the
rials.

stress
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HYBRID INSULATORS FOR A.C. AND D.C. HIGH-VOLTAGE
APPLICATIONS - DEFINITIONS, TEST METHODS
AND ACCEPTANCE CRITERIA

1 Scope

This technical specification applies to hybrid insulators for a.c. and d.c. applications consisting

of a |

(define
permar

Hybrid
suspen

insulators for apparatus.

The ob

e def
e pre
e pre
Silicong

sheds,
specifig

This te
for spe

2 No

The fol
are ind
undate

applies].

IEC 60

d-hnqring inenlafing solid _or haollow core Pnncicfing of ceramic or gl:me’ a

d geometry, outside the insulating core) made of polymeric material and end
ently attached to the insulating core.

insulators covered by this technical specification are intended’ for U
sion/tension line insulators, line post insulators, station post insulators and hollg

ect of this technical specification is to:

ne the terms used;
scribe test methods;

cribe acceptance criteria.

b or other functional coatings (CIGRE Techni¢al Brochure No. 478, Appendix B),
shed extenders and rain deflectors are' not within the scope of this te
ation.

Chnical specification does not includé requirements dealing with the choice of ing
Cific operating conditions.

rmative references

ousing
fittings

se as
W core

booster
chnical

ulators

owing documentssintwhole or in part, are normatively referenced in this documént and

ispensable for its_application. For dated references, only the edition cited appli

Bs. For

] references,, the’latest edition of the referenced document (including any amendments)

D50-4741:2007, International Electrotechnical Vocabulary — Part 471: Insulators

IEC 60

168, Tests on indoor and outdoor post insulators of ceramic_material or gl

hss for

system

s with nominal voltages greater than 1000 V

IEC 60383-1, Insulators for overhead lines with a nominal voltage above 1000 V — Part 1:
Ceramic or glass insulator units for a.c. systems — Definitions, test methods and acceptance

criteria

IEC 60383-2, Insulators for overhead lines with a nominal voltage above 1000 V — Part 2:
Insulator strings and insulator sets for a.c. systems — Definitions, test methods and acceptance

criteria

IEC 62155, Hollow pressurized and unpressurized ceramic and glass insulators for use in
electrical equipment with rated voltages greater than 1 000 V


https://iecnorm.com/api/?name=fca1641b3868a909961a3d353298b28c

IEC TS 62896:2015 © IEC 2015 -7 -

IEC 62217, Polymeric HV insulators for indoor and outdoor use — General definitions, test
methods and acceptance criteria

3 Definitions

For the purpose of this document the terms and definitions given in IEC 60050-471 and the
following apply (some definitions from IEC 62217 are reproduced here for ease of reference).

31
high voltage
HV
voltage over 1 000 V a.c. or over 1 500 V d.c. or over 1 500 V peak value
3.2
ponmIric insulator
insulatdr whose insulating body consists of only polymer containing materials, to the ¢nds of
which goupling devices may be attached
Note 1 t@ entry: Polymeric insulators are also known as non-ceramic insulators.
3.21
resin insulator
polymefric insulator whose insulating body consists of a s@lid shank and sheds protruding from
the shgnk made from only one organic based housing material (e.g. cycloaliphatic epoxy
3.2.2
compgsite insulator
polymefic insulator made of at least two poelymeric insulating parts, namely a core|and a
housing, equipped with metal fittings
Note 1 tp entry: Composite insulators, for example, can consist either of individual sheds mounted on fhe core,
with or Without an intermediate sheath, or alternatively, of a housing directly moulded or cast in one of several
pieces o to the core.
3.3
hybrid|insulator
insulater that consists of~a-ceramic or glass core and a polymeric housing, equipped with one
or mor¢ metal fittings
Pplymericsinsulator Ceramic / glass indulator
Resin Composite Hybrid insulator
insulator insulator
IEC

Note 1

to entry: The mechanical functions are mainly characterised by the core, the electrical functions are mainly
characterised by the polymeric housing. The housing may cover the core completely or partly. In the latter case the
exposed portions of the ceramic core are usually covered by glaze.
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3.4

core of a hybrid insulator

the internal insulating part, consisting of ceramic or glass, of a hybrid insulator which is
designed to ensure the mechanical characteristics

Note 1 to entry: The core for composite insulators is defined in IEC 62217.

3.5
shank of a hybrid insulator
the section between two adjacent sheds (also known as trunk on larger insulators)

3.6

housing
externgl insulating part which is made of polymeric material providing necessary \creepage
distance and protecting the core from environment

3.7
shed
insulating part, projecting from the insulator trunk, intended to increase’the creepage disfance

Note 1 tg entry: The shed can be with or without ribs.

[SOURECE: IEC 60050-471:2007, 471-01-15]

3.8
creepage distance
shorteqt distance or the sum of the shortest distances along the surface on an insulator
between two conductive parts which normally haye the operating voltage between them

Note 1 t¢ entry: The surface of cement or of any othen non-insulating jointing material is not considered ag forming
part of the creepage distance.

Note 2 t¢ entry: If a high resistance coating.is)applied to parts of the insulating part of an insulator, such parts are
considergd to be effective insulating surfaces and the distance over them is included in the creepage distarjce.

[SOUREE: IEC 60050-471:200Q7,,471-01-04]

3.9
arcing|distance
shortegt distance inwairexternal to the insulator between the metallic parts which normally have
the opgrating voltage between them

[SOURECE: }EC*60050-471:2007, 471-01-01]

3.10
interfaces
surface between the different materials. Various interfaces occur in most hybrid insulators,

e.g.:

e between housing and fixing devices;
e between various parts of the housing; e.g. between sheds, or between sheath and sheds;

e between core and housing;

3.11

end fitting

fixing device

integral component or formed part of an insulator intended to connect it to a supporting
structure, or to a conductor, or to an item of equipment, or to another insulator
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Note 1 to entry: Where the end fitting is metallic, the term “metal fitting” is normally used.

[SOURCE: IEC 60050-471:2007, 471-01-06]

3.12

connection zone
zone where the mechanical load is transmitted between the insulating body and the fixing

device

3.13

coupling
part of the fixing device which transmits load to the hardware external to the insulator

3.14

trackin
proces
and de

Note 1 tq

3.15

erosio
irrevers
of matd

Note 1 t
glass ins
non-con

3.16
crack

any internal fracture or surface fissure ofdepth greater than 0,1 mm

3.17
puncty
permar
insulati

[SOUR

4 lde

Each in

9
5 which forms irreversible degradation by formation of conductive paths\(iracks)

Veloping on the surface of an insulating material

entry: Tracking paths are conductive even under dry conditions.

N
ible and non-conducting degradation of the surface ofithe insulator that occurs
rial, which can be uniform, localized or tree-shaped

entry: Light surface traces, commonly tree-shaped,.cafi occur on hybrid insulators as on cerg
ulators, after partial flashover. These traces are not considered to be objectionable as long as
uctive. When they are conductive they are classified“as’tracking.

re
ent loss of dielectric strength due to a disruptive discharge passing through th
hg material of an insulator

CE: IEC 600505471:2007, 471-01-14]

ntification

btarting

by loss

mic and
they are

e solid

sdlator shall be marked with the name or trade mark of the manufacturer and t

of man

ne year

wifacture In addition _each insulator shall be marked with the rated characferistics

specified in the applicable IEC product standards for ceramic or glass insulators. These
markings shall be legible, indelible and their fixings (if any) weather- and corrosion-proof.

5 Environmental conditions

The normal environmental conditions to which insulators are submitted in service are defined in
IEC 62217.

6 Tolerances

Unless

otherwise agreed, a tolerance of

e +(0,04 x d+ 1,5 mm when d < 300 mm,
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e (0,025 x d+ 6 ) mm when d > 300 mm with a maximum tolerance of £50 mm,

shall be allowed on all dimensions for which specific tolerances are not requested or given on
the insulator drawing (d being the dimension in millimetres).

The measurement of creepage distances shall be related to the design dimensions and
tolerances as determined from the insulator drawing, even if this dimension is greater than the
value originally specified. When a minimum creepage is specified, the negative tolerance is
also limited by this value.

In the case of insulators with a creepage distance exceeding 3 m and a uniform shed profile, it
is permissible to measure a short section (approximately 1 m in length) of the insulator and
then extrapolate.

7 C

gssification of tests

71 Design tests

These |tests are intended to verify the suitability of the design, smaterials and mefhod of
manufdcture (technology). A hybrid insulator design is defined by:
e malferials of the core, housing and their manufacturing method;
o malferial of the end fittings, their design and method of@ttachment (excluding the codpling);
e laygr thickness of the housing over the core (includingva sheath where used);
o diameter of the core.

Design|tests have to be performed in accordancé’with Table 1. Sampling, test procedutes and
acceptance criteria shall apply as in the standards referenced in Table 1.

When thanges in the design occur, re=qualification shall be carried out in accordange with
Table 1.

When a hybrid insulator is supmitted to the design tests, it becomes a parent insulatgr for a
given design and the results-shall be considered valid for that design only. This tested| parent
insulator defines a particular-design of insulators which have all the following characterigtics:

a) sanpe materials fof.the core and housing and same manufacturing method;
b) same materialof'the fittings, the same design, and the same method of attachment;

c) same or greater minimum layer thickness of the housing over the core (including a|sheath
where used);

d) sanpe’dpr smaller stress under mechanical loads;

e) same or greater cross-diameter of the core;

f) equivalent housing profile parameters, see Note (1) of Table 1.
7.2 Type tests

The type tests are intended to verify the main characteristics of a hybrid insulator, which
depend mainly on its materials, shape and size. Type tests in accordance with Table 1 shall be
applied to hybrid insulators, the class of which has passed the design tests. They shall be
repeated only when the type or material of the hybrid insulator is changed (see Table 1). The
type tests shall be performed, depending on type and application, according to the type tests
defined in:

e |EC 60168 for solid core station post insulators,

e |EC 60383 for overhead transmission line insulators (cap and pin and long rod and line post
type),
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e |EC 62155 for hollow core insulators,
7.3 Sample tests

The sample tests are for the purpose of verifying other characteristics of hybrid insulators,
including those which depend on the quality of manufacture and on the materials used. They
are made on insulators taken at random from lots offered for delivery. Sample tests shall be
applied in accordance with IEC 60168, IEC 60383 or IEC 62155 for the respective kind of
products.

7.4 Routine tests

The aigrofthesetestsTstoetimmatehybrid—msutators—withmmanufactorimg—defects—They are

made pn every hybrid insulator offered for acceptance. Routine tests shall be ,applied in
accordance with IEC 60168, IEC 60383 or IEC 62155 for the respective kind of products
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Table 1 — Required tests

THEN the following tests shall be repeated:
Design Tests Type Tests ©)
o »
c 9 —
2 > 3 =)
® £ < e | ©
. . . . c [} o (2] (2]
IF a new design is made or if the change in S < B - 2 ®
insulator design concerns: o 3 o 8 = o 2
ko) - o - < o
c g o 2 - - 3 = Q
c 2 Q © c = 5] = =
25| 2 | Bl S| 8|2
e m m e e e
t2| ? 3 £ 8 7 3
Lo & 8 ® © 5 5] 9]
= @© o hd © o <o
£ o T < = TH o = Lul
1 I-|-Iousing materials X X X X X X
2 I-I-Iousing profile?) X X X
3 ore material X X X
4 ore diameter®) X X
5 ore and end-fitting manufacturing process X X
6 ore and end-fitting assembly process X X
7 I-|-Iousing manufacturing process X X X X
8 I-I-Iousing assembly process X
9 EEnd fitting material X
10 fEnd fitting connection zone design X
11 ore/housing/end fitting interface design X
12 Type of insulator X X
a) varigtions of the profile within following tolerances do not constitute a change (IEC 62217):
Overhang: +15 %
Dianjeter: +15,.%,—0 %
Thickness at base and tip: +186"%
Spading: +15 %
Sheq inclinations: +3°
Shed repetition: Identical
b) Poropsity test acc. to tEC 60383 (for porcelain only)
) Varigtions of thé/core diameter within +20 % do not constitute a change. However, the type tests |shall be
perfgrmed in.case of change of core diameter
d) Mechanical and electrical type tests shall be carried out according to product test standards for cefamic or
glas$ Idsulators. It is permissible to perform the mechanical type tests without the polymeric housing.

8 Design tests

8.1 General

These tests consist of the tests prescribed in IEC 62217 as listed in Table 2. The design tests
are performed only once and the results are recorded in a test report. Each part can be
performed independently on new test specimens. The hybrid insulator of a particular design will
be qualified only when all insulators or test specimens pass the design tests.
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8.2

8.2.1

Three insulators assembled on the production line shall be tested. The insulation length

Tests on interfaces and connections of end fittings

Table 2 — Design tests

Tests on interfaces and connections of end fittings

thermal-cycle pre-stressing

water immersion pre-stressing

Verification tests:

visual examination

steep-front impulse voltage test

dry power frequency voltage test

Tests on shed and hnlleing material

hardness test

accelerated weathering test

tracking and erosion test — see 8.2.3 for specimens

flammability test

Tests on core material

porosity test

General

(metal

to metal spacing) shall be not less than 800 mm, Both metal fittings shall be the samg¢ as on

standa

from thie fitting to the closest shed shall be identical to that of the production line insulatg

If the manufacturer only has facilities-{o produce insulators shorter than 800 mm, the
tests may be performed on insulators of those lengths available to him, but the results &
valid for up to the lengths tested.

8.2.2
8.2.21

The sp
Figure
temper
-35°C

d production insulators. The end fitting§*shall be assembled so that the insulati

Pre-stressing
Thermal cycle’ test

ccimens aréssubmitted to temperature cycles under no mechanical load as desc
1, the 24<h temperature cycle being repeated four times. Each 24 h cycle h

ng part

=

design
re only

ibed in
as two

ature _levels with a duration of at least 8 h, one at +50 °C £+ 5K, the o

applied in{the hot period. The pre-stressing can be conducted in air or any other

mediur

her at

uitable

+ 5, The cold period shall be at a temperature at least 85 K below the value ;mtually
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Thermal cycles

Figure 1 — Thermal cycle test

Cles may be interrupted for maintenance of the test equipmenti/faopa total duration
rting point after any interruption shall be the beginning of the interrupted cycle.

Water immersion pre-stressing

e performed according to IEC 62217.

Verification tests
General

e performed according to IEC 62217;

Visual examination

e performed according tolEC 62217.

Steep-front impulse voltage test

e performed according to IEC 62217,

5sary for_insulators with a nominal length < 500mm, the test arrangement only of
used.

Dry power frequency voltage test

Shall be performed according to IEC 62217.

8.3 Tests on Shed and Housing Material

8.3.1

Hardness test

Shall be performed according to IEC 62217.

8.3.2

Accelerated weathering test

Shall be performed according to IEC 62217.

e, h

IEC

of 2 h.

61211
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8.3.3 Tracking and erosion test

IEC 62217 specifies that the creepage distance shall be between 500 mm and 800 mm. If the
manufacturer only has facilities to produce insulators with creepage shorter than 500 mm, the
design tests may be performed on insulators of those lengths he has available, but the results
are only valid for up to the tested lengths.

If the insulator design does not allow samples with this creepage distance requirement, (e.g.
insulators with one shed) then the original insulator shall be used as test sample and the line-
to-earth voltage as specified by the manufacturer shall be applied as test voltage.

8.34 Flammability test

Shall bg performed according to IEC 62217.

9 Type tests

9.1 eneral

One insulator type is electrically defined by the arcing distance, creepage distancg, shed
inclinatjon, shed diameter and shed spacing. The electrical typetests shall be performged only
once oh insulators satisfying the above criteria for one type and“shall be performed witH arcing
and/or corona devices, if they are an integral part of the insulator type.

One ingulator type is mechanically defined by the core.diameter and the method of attaghment
of the metal fittings. The mechanical type tests shall be performed only once on indulators
satisfying the above criteria for each type.

The elg¢ctrical and/or mechanical type testsishall be repeated only when one or morg of the
above mentioned characteristics are changed.

9.2 lectrical tests

The electrical tests for line jinsulators shall be performed according to IEC 603831 and
IEC 60B83-2 to confirm the specified values. Electrical tests for station post insulators ghall be
performmed according to JEC 60168. No electrical type tests are required for hollow core
insulatgrs.

Interpojation of electrical test results may be used for insulators of intermediate [length,
providgd that thefactor between the arcing distances of the insulators whose results fgrm the
end polnts of the‘interpolation range is less than or equal to 1,5. Extrapolation is not allopved.

9.3 Mechanical tests

The mechanical type tests shall be performed according to the respective product standard for
the kind of ceramic or glass insulator (e.g. post, longrod, cap and pin type etc.).

10 Sample tests

The sample tests shall be performed according to the respective product standard for the kind
of insulator (e.g. post, longrod, cap and pin type etc.).

11 Routine tests

The routine tests shall be performed according to the respective product standard for the kind
of insulator (e.g. post, longrod, cap and pin type etc.).
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