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INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMPOSITE HOLLOW CORE STATION POST
INSULATORS-FOR-SUBSTAHONS
WITH AC VOLTAGE GREATER THAN
1 000 VAND DC VOLTAGE GREATER THAN 1 500 V -
DEFINITIONS, TEST METHODS AND ACCEPTANCE CRITERIA

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization con

dition to other activities, IEC publishes International Standards, Technical Specifications, Technical H

dardization (ISO) in accordance with conditions determined by agreementibetween the two organizg

formal decisions or agreements of IEC on technical matters express)as nearly as possible, an inter
Eensus of opinion on the relevant subjects since each technicalcommittee has representation
ested IEC National Committees.

ications is accurate, IEC cannot be held responsible\for the way in which they are used or
nterpretation by any end user.

pparently to the maximum extent possible in their national and regional publications. Any divergence i

IEC Publication and the corresponding national or regional publication shall be clearly indicated in th

itself does not provide any attestation of‘eonformity. Independent certification bodies provide co
pssment services and, in some areas, access to IEC marks of conformity. IEC is not responsible

iability shall attach to IEC ar its directors, employees, servants or agents including individual exp4g

bnses arising out of~the publication, use of, or reliance upon, this IEC Publication or any ot
ications.

Epensable forythe correct application of this publication.

s. I[ECsshall not be held responsible for identifying any or all such patent rights.

icly Available Specifications (PAS) and Guides (hereafter referred to as “EG/ Publication(s)"}.
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dg
may| participate in this preparatory work. International, governmental and non-governmental organizations|
withl the IEC also participate in this preparation. IEC collaborates closely with the International Organizg
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tions.

hational
rom all

Publications have the form of recommendations for interhational use and are accepted by IEC National
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made to the previous edition IEC 62772:2016. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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IEC 62772 has been prepared by IEC technical committee 36: Insulators. It is an International
Standard.

This second edition cancels and replaces the first edition published in 2016. This edition
constitutes a technical revision.

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

a)
b)

c)
d)

e)

The tgxt of this International Standard is based on the following documents”

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

The lgnguage used for the development of this International Standard is English.

This document was drafted in accordance_with ISO/IEC Directives, Part 2, and develo
ance with ISO/IEC Directives, Partz1"and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdoes: The main document types developed by IH
descriped in greater detail at www.ie€)ch/publications.

accord

modifications of terms and definitions;
modifications of tests procedures included in IEC TR 62039 and IEC 62217 (Hydrophobicity

trainsfter test; Water diffusion test on the core with housing);
harmonization of Table 1 (Required design and type tests) with other product standa
upfate of Annex A (Qualification of fillers);

adfition of a new informative Annex B (Load definitions, relationship of loads).

Draft Report on voting

36/569/FDIS 36/587/RVD

rds;

ted in

bed in

C are

The committee has decided that.the contents of this document will remain unchanged until the

stabili

y date indicated on the”IEC website under webstore.iec.ch in the data related
speciflc document. At this'date, the document will be
re¢onfirmed,
withdrawn,
rellaced by a revised edition, or
amended.

to the

IMPORTANT - The "colour inside” logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

Composite hollow core station post insulators consist of an insulating hollow core (tube),
bearing the mechanical load protected by a polymeric housing, the load being transmitted to
the core by end fittings. The hollow core is filled entirely with an insulating material. The core
is made of resin impregnated fibres.

Composite hollow core station post insulators are typically applied as post insulators in
substations. In order to perform the design tests, IEC 62217 is to be applied for materials and
interfaces of the insulator. 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

on composite hollow core station post insulators, the common clauses defined In [EC 642

applie

the co
core dtation post insulator has been considered in specifying the design testsyto en;s
satisfgctory life-time under normally known stress conditions in service.

This
unpre

— Definitions, test methods, acceptance criteria and design recémmendations, as W
IEC 62231, Composite station post insulators for substations with AC voltages greate

1 000
requir
intend

The u

mechanism (HTM) is preferred for composite hollow,core station post insulators. This is

the fa
IEC 6

(. As far as practical, the influence of time on the electrical and mechanical propern
mponents (core material, housing, interfaces etc.) and of the complete composite

Hocument relates to IEC 61462, Composite hollow insulators, ¥ Pressurize
bsurized insulators for use in electrical equipment with rated voltage greater than 1

Vup to 245 kV — Definitions, test methods and acCeptance criteria. Test

bments described in IEC 62231 can be used-althoughithisstandard-hasno desp

led operating voltage limit for substations.

e of polymeric housing materials that show hydrophobicity and hydrophobicity tr|

ct that the influence of diameter can be-significant for hydrophilic surfaces (se
815-3). For instance silicone rubber is.récognized as successful countermeasure g

poIIuted service cond|t|ons JFhe—agemg—pe#e#manee—ef—the—peJymeﬁw—heH%ng—e

7 are
ties of
hollow
bure a

) and
000 Vv
ell as
r than
5 and
te the

ansfer
due to
b also
gainst

Comp

the ap
stand{

test p
Some

CIGRE

test o

resistd

1

eing, the 1 000 h AC tracklng and erosion test of IEC 62217 is used to esta
Lm requirement for the tfagking and erosion resistance, for both AC and DC.

psite hollow core station post insulators are used in both AC and DC applications.

propriate standatd)for DC applications will be issued, the majority of tests listed

rd can also be.applied to DC insulators. In spite of this, a specific tracking and ¢
ocedure forsDC applications as a design test is still being considered to be deve
informatiQu—about the difference of AC and DC material erosion test can be found
E Technieal Brochure 611 [8]". For the time being, the 1 000 h AC tracking and €|
IEC 62217 is used to establish a minimum requirement for the tracking and e
nEE-

Before
in this
Fosion
oped.
in the
Fosion
Fosion

Numbers in square brackets refer to the Bibliography.
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COMPOSITE HOLLOW CORE STATION POST
INSULATORS-FOR-SUBSTAHONS
WITH AC VOLTAGE GREATER THAN
1 000 VAND DC VOLTAGE GREATER THAN 1 500 V -
DEFINITIONS, TEST METHODS AND ACCEPTANCE CRITERIA

1 Scope

This i

ocument, which is an International Standard, applies to composite hollow coré“station

post imsulators consisting of a load-bearing insulating tube (core) made of resin impregnated

fibres,
unpre

silicone or ethylene-propylene) and-metal fixing devices at the ends of_the insulatin

Comp

general use in substations in both, outdoor and indoor environments, gperating with a ra

voltag

e greater than 1 000 V and a frequency not greater than 160“Hz or for use in

current systems with a rated voltage greater than 1 500 V DC.

The o

- to

pject of this document is:

define the terms used;

— to-preseribe specify test methods;
— to-preseribe specify acceptance criteria.

All thg tests in this document, apart from the thermal-mechanical test, are performed at 1

ambie
chara
ultima

ht temperature. This document does not—preseribe specify tests that—may—§
teristic of the apparatus of which’ the composite hollow core station post ins
tely may form a part (e.g. disgonnector switch, reactor support, HVDC valves).-F

technigpalinputis required-inthis area.

insulating filler material (e-g—solid, liquid,—feam, gaseous - pressurized or
Esurized), a housing (outside the insulating tube) made of polymeric matérial (for example

tube.

psite hollow core station post insulators as defined in this standard are intended for

d AC
direct

ormal
le are
ulator
lurther

brmative references

The following-documents are referred to in the text in such a way that some or all of their c

consti
For u

utes.requirements of this document. For dated references, only the edition cited a

bntent
bplies.

hdated references, the latest edition of the referenced document (includin

g any

amendments) applies.

IEC 60168:2004, Tests on indoor and outdoor post insulators of ceramic material or glass for
systems with nominal voltages greater than 1000 V

IEC 61109:2008, Insulators for overhead lines — Composite suspension and tension insulators
for AC systems with a nominal voltage greater than 1 000 V — Definitions, test methods and

accep

tance criteria
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IEC 61462:2007, Composite hollow insulators — Pressurized and unpressurized insulators for
use in electrical equipment with rated voltage greater than 1 000 V — Definitions, test methods,
acceptance criteria and design recommendations

IEC 62217:2042, Polymeric HV insulators for indoor and outdoor use — General definitions, test
methods and acceptance criteria

IEC 62231:2006, Composite station post insulators for substations with AC voltages greater
than 1 000 V up to 245 kV — Definitions, test methods and acceptance criteria

IEC TR 62039, Selection guidelines for polymeric materials for outdoor use under HV stress

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

ISO apd IEC maintain terminological databases for use in standardization at the following
addregses:

e |EC Electropedia: available at http://www.electropedia.org/

e ISP Online browsing platform: available at http://www.isoxoirg/obp

3.1
comppsite hollow core station post insulator
post ipsulator, consisting of at least three insulating parts, namely a tube, a housing With or

withoyt sheds, and an internal filler-and-a-heousing

Note 1 to-entrv- Th
—tO—ehtf +1

™NOTE

O 7
d
e
P
D
2_‘
3
D
o
b
P
®
L 4
D I

e
t €O

nterm iate-sheath-—ordirectlhvya

Hterm ate-sheath;,of aH - H ¥ t

Note 1 {o entry: End fittings are attached to fhe insulating tube. The housing, with or without sheds, may be|omitted
in case|of specific environmental conditiqns (e.g. indoor).

Note 2 jo entry: A hollow insulator, can®™e made from one or more permanently assembled insulating elemgnts

3.2
post insulator
insulator intended to @iye rigid support to a live part which is to be insulated from earth dr from
anothgr live part

Note 1 fo entry:« \Apost insulator may be an assembly of a number of post insulator units (stack).

Note 2 jo entcy! Post insulators for substations are also known as station post insulators.

[SOU : - : ; -va-ut, - entry]

3.3

tube (core)

central internal insulating part of a composite hollow core station post insulator-designed-to
ensure which provides the mechanical characteristics

Note 1 to entry: y
mb&;s#}aée@#resmnpregnated—ﬂbw& The housmg msulatlng flller materlal and sheds are not part of the core.

Note 2 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.
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3.4

filler

insulating material filling the entire internal space (e-g—solid, liquid,—feam, gaseous —
pressurized or unpressurized) of the hollow core station post insulator-which—has—noload

ne functi

3.5

fixing device (end fitting)

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

N t 1 + - ALk o afitis H talls b rS " ol fiits LU Ll <l
ote 1 jo-entry—Where-theendfithngismetathetheterm metal-fittng tsrormetyused:

[SOURCE: IEC 60050-471:2007, 471-01-06, modified — addition of "fixing device" iaNerm]

3.6
coupljng
part of the end fitting which transmits the load to the accessories externalto the insulato

—3

[SOURCE: IEC 62217:2012, 3.4314]

3.7
conngction zone
zone wWhere the mechanical load is transmitted between the inhsulating body and the endf|fitting

[SOURCE: IEC 62217:2012, 3.4213]

3.8
housihg
externfal insulating part of composite hollow core station post insulator providing necg¢ssary
creepage distance and protecting the tubé&’from the environment

Note 1 fo entry: If an intermediate sheath is“used it forms a part of the housing.

[SOURCE: IEC 62217:2012,~¢efinition 3. 7thedmed—eeempes+te—msulater—mplaead—by
"“om site hollow core station post insulator" "nrotecting core” re r\lar\a \I "r\r'r\i'nr\h ha the
Som SHEAHOR—POSHHRASHRAtO——PFrotecHng e raGEeG otectiigthe
t ; E"}.

3.9

shed

insulating part; projecting from the insulator trunk, intended to increase the creepage didtance

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

[SOURCETTETC 60050-47 172007, 47 1-01T-15]

3.10
insulator trunk
central insulating part of an insulator from which the sheds-pretrude project

Note 1 to entry: Also known as shank on smaller insulators.

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

3.11

creepage distance

shortest distance or the sum of the shortest distances along the surface of an insulator between
two conductive parts which normally have the operating voltage between them
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Note 1 to entry: The surface of any non-insulating jointing material is not considered as forming part of the creepage
distance.

[SOURCE: IEC 60050-471:2007, 471-01-04, modified — removal of Note 2 to entry]

3.12

arcing distance

shortest distance in the air external to the insulator between the metallic parts which normally
have the operating voltage between them

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

3.13
interface
contag¢t surface between the different materials

Note 1 fo entry: Various interfaces occur in most composite insulators (cf. Annex C), e.g.

— betWeen housing and end fittings,

— betWeen various parts of the housing; e.g. between sheds, or between sheathsand sheds,
— betyeen-core tube and housing

— betWween-cere tube and filler.

[SOURCE: IEC 62217:2012, 3.11, modified — addition pf"contact"]

3.14
damage limit of the tube under mechanical stress
limit below which mechanical loads can be applied, at normal ambient temperature, without
micro [damage to the composite tube

Note 1 fo entry: Applying such loads means(that the tube is in a reversible elastic phase. If the damage limjt of the
tube is gxceeded, the tube is in an irreversjbl€e plastic phase, which means permanent damage to the tube whjch may
not be Yisible at a macroscopic level (fof a*quantitative definition see Annex C of IEC 61462:1897).

3.15
maximum mechanical load
MML
highegt cantilever bending load which is expected to be applied to the composite hollow core
station post insulators in accordance with IEC 61462

Note 1 |to entrysx~The MML of the composite hollow core station post insulator is specified by the ipsulator
manufafturer:

3.16

specified mechanical load

SML

cantilever bending load specified by the manufacturer that is used in the mechanical tests, -in
accordance—with-1EC 61462 and which is verified during a type test at normal ambient
temperature

Note-2 1 to entry: The SML forms the basis of the selection of composite hollow station post insulators with regard
to external loads.

3.17

specified cantilever load

SCL

cantilever load-which—can to be withstood by the insulator when tested under the—preseribed
specified conditions in accordance with IEC 62231
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3.18

maximum design cantilever load

MDCL

load level above which damage to the insulator begins to occur and that should not be exceeded
in service in accordance with IEC 62231

Note 1 to entry:

dete%mmed%—@&@4462—1997—@tause—8—er—9é—tl-me843f—sw For more |nformat|on to Ioad phllosoples and
relationships, see Annex B.

3.19

specified torsion load
STOL*

torsion load level which can be withstood by the insulator when tested under the-preseribed
specifled conditions in accordance with IEC 62231

3.20
maximum design torsion load
MDToL
load Igvel above which damage to the insulator begins to occur and that should not be exceeded
in seryice in accordance with IEC 62231

3.21
specified tension load
STL
tensioh load which can be withstood by the insulator when tested under the-prescribed spé¢cified
conditjons in accordance with IEC 62231

3.22
maximum design tension load
MDTL
load Igvel above which damage to the insulator begins to occur and that should not be exceeded
in seryice in accordance with IEC 62231

3.23
specified compression load
SColL
compriession load-which-gan to be withstood by the insulator when tested under the-presgribed
specifled conditions in'accordance with IEC 62231

3.24
buckling load
compressionfoad that induces buckling of the insulator core in accordance with IEC 62231

3.25
maximum design compression load

MDColL

load level above which damage to the insulator begins to occur and that should not be exceeded
in service in accordance with IEC 62231-ardtEC 61462

3.26

failing load of a composite hollow core station post insulator

load at ultimate failure of the insulator, maximum load that can be reached when the insulator
is tested under the-preseribed specified conditions (valid for bending or pressure tests)

Note 1 to entry: Damage to the-cere-and-/-or-the-connectionzoene tube is likely to occur at loads lower than the
insulator failing load.
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3.27

deflection under cantilever load

displacement of a point on an insulator, measured perpendicularly to its axis, under the effect
of a load applied perpendicularly to this axis

Note 1 to entry: Deflection/load relationships are determined by the manufacturer.

3.28

residual deflection

difference between the initial deflection of a composite hollow core station post insulator prior
to bending load application, and the final deflection after release of the load

Note 1+ lto-—entrv- The measurement of residual-deflection—serves for agualitative comparison—with—strai
NOteto—ehnRthy- HRe—measurement—otrestadal—aeH HOR—Serves—Hof = oFf SHHSOR—WHA—SHAH

gualitativ nparisen gaug
measurpments.

3.29
residdal angular displacement
differ}:lce between the initial angular displacement, if any, of one of the insulator end|fitting

with r¢spect to the other insulator end fitting measured prior to the application of the forsion
load and the final angular displacement measured after torsion load refease

Note 1 [o entry: The residual angular displacement may depend on the duration, of application of the torsion load
and on the time duration between the torsion load release and the measuremént-of the displacement.

3.30
overpfessure
pressyre above ambient pressure within a pressurizedyenclosure

[SOURCE: IEC 60050-426:2020, 426-09-16]

3.31
maximum service pressure

maximum overpressure in sefvice which is specified by the equipment manufacturer

3.32
specified internal pressure
SIP
internal overpressure specified by the manufacturer which is verified during a type test at normal
ambient température

Note 1 to-éntey The SIP forms-the basis of the selectionof com
NOTEe—HO-EBtRY= +h H=—oFRStRePasSiso+Hthe-SerectHoRo0+Cof

no
RPOSHEROHOW-Statoh P

Note 1 to entry: The SIP is specified as the short-time withstand design limit, under which the insulator structure
stays intact, but damages may already occur. It can be higher than 4 x MSP.

3.33

pressurized insulator

insulator permanently filled with gas or liquid whose maximum service pressure is greater than
0,05 MPa overpressure


https://iecnorm.com/api/?name=61b14723d70f753715fd70b7f1e324b8

IEC 62772:2023 RLV © IEC 2023 -13 -

3.34
unpre

ssurized insulator

insulator is an insulator permanently filled with gas or liquid whose maximum service pressure
is smaller than or equal to 0,05 MPa overpressure

3.35

specified temperatures
highest and lowest temperature permissible for the composite hollow core station post insulator

Note 1 to entry: The specified temperatures are specified by the manufacturer.

3.36

manu
individ

3.37

equip
individ
station

3.38
lot

group

manuflactured under similar conditions of production

Note 1
whole,

[SOUHR
insula

4 Identification and marking

The nfryanufacturer's drawing shall* show the relevant dimensions and values necess3

identi
show
availa

Each
of the
compg

identification=~In addition, each insulator shall be marked with at least the maximum

mechd

facturer
ual or organization producing the composite hollow core station post insulatof

ment manufacturer
ual or organization producing the electrical equipment utilizing the composite hollo
post insulator

of insulators offered for acceptance from the same manufacturer, of the same desig

o entry: One or more lots may be offered together forS@cceptance: the lot(s) offered may consis
br part, of the quantity ordered.

RCE: IEC 62155:2003, 3.22, modified «»removal of "hollow", removal of "or
or bodies"]

applicable manufacturing tolerances. In addition, the relevant IEC designation,
ble, shall be statedwon the drawing.

manufacturer and the year of manufacture. In addition, each hollow core statio
site insylator shall be marked with the type reference and serial numbers in order tq

nical load, for example: MDCL: 4 kN. This marking shall be legible and indelible.

v core

n and

t of the

hollow

ry for

ing and testing the insulator in accordance with this document. The drawing sh4ll also

when

composite hollow core station post insulator shall be marked with the name or tradg mark

N post
allow
fesign

5 Environmental conditions

See description in IEC 62217.

6 In

formation on transport, storage and installation

See description in IEC 62217.
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7 Classification of tests

7.1 General

The tests are divided into groups as follows:

7.2 Design tests

These tests are intended to verify the suitability of the design, materials and manufacturing

technology.

A composite holfow core station post Insulators design 1s defined byr .+ |

— Materials, formulation and design of the tube, housing, filler and manufacturing'meth
— mg3terial of the end fittings, their design and method of attachment,
— layer thickness of the housing over the tube (including a sheath where used).

For ngw designs and when changes in the design occur, re-qualification.shall be done acc
to Tafjle 1.

brding
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Table 1 — Required design and type tests
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IF the change in insulator THEN the following tests shall be repeated: 2
design concerns:
Design tests Type tests
IEC 6277 | IEC 62772
2:-, -,
IEc 62 | IEC 62 IEC 62772:-, 8.4 IEC 627 | IEC _62
779 779 8.5 8.6 72:-, 772:-,
R Tests on shed and housing
8.2 8.3.1 material Tests on | Tests on 9.4 9.1,
the tube | tube with 9.2,
material housing 9.3
3 5 I »
R e 2 | . o |8 | 2 7
=5 | & —T =T 2= o3 & 9
c © 8 17 BT S5 o =88 5 - a =
se | o e1gols | 22882 | 2% 2k
» ) ®© = ol & o 2 2 " 3
29 ° 2 |5E| o> 3 [el|=gE E B ©
SSw| £ v |5 o|c g |leslzg® cepP © g
« 2o c —<£|x o | o=l 5 FC T = e
Cc 2 o o Q=] o L IS 5 2[o9f2 2094 o c 2
25s R © So| 8| = Sc|lo gl o S -9 2 ST
S o&E <@ T < z|- 8| T s5|lag= =5 w =2
1 Housing
Materials, formulation
1a or manufacturing X XD [ x| X | x9] xe X a
process’
1b Assembly process? Xe©) X
1c Profile Xb) X
2 Tlube
Material, formulation
2a or manufacturing X X X | X X a X
process?
2b Design* X X | X X
3 Hnd fitting
Material or assembl
3a Y1 ox X X
process
End fitting connection
3b 9 X X
zone design
4 Ipterface
Hrimer material and
4 L a)
a dpplication method X X
Tlube and engd=fitih
4b = X X X
gdssembly process
Tlube/pobsing/end fittin
4c |, gren 91 x X X X
intefface design
g atertator
5 X X
method®



https://iecnorm.com/api/?name=61b14723d70f753715fd70b7f1e324b8

IEC 62772:2023 RLV © IEC 2023 -17 -

Explanation @ Not necessary if it can be demonstrated that the change has no influence on the property
a) to ©): considered in the test; material tests could be used to show the equivalence
Additional

information for ) Not necessary if thickness of the housing surrounding the core (including a sheath where
which specific used) is equal or greater than that of the parent insulator. Following relative numbers as

changes testing tolerances are provided as reference, which do not constitute a change of the profile:
needs to be done — overhang: +10 %

— thickness at base and tip: +15 %

— spacing: +15 %

— shed inclinations: +3°

— shed repetition: identical.

These relatively small tolerances serve as reference, however cause a high test demand due
tU thc VGI;Cty Uf tuday‘o 'JIUI‘I:CD A:tclllat;vc:y, d tcbhlllba: GUICCIIICIIt Il:!CtV\ICCII |||a||ufautJrer
and user in agreement with chapter 9.1 is possible if the equivalence of the profile evalupted in
the tracking and erosion test to the profile in question can be shown. A possible method|is the
interpolation of results with different profiles.

) Not necessary if it can be demonstrated that the change has no influence-8n the pfoperty
considered in the test.

4)  Not necessary for change in manufacturing process without material change

e) Applicable to materials that shall show this property

Explanjation T Housing manufacturing process:

to ®: [rechnical General manufacturing method such as injection moulding) modular process etc.
explanption of

hollow|core 2 Housing assembly process:

insulatbr If shed and sheath are mounted separately to th€ytube, incl. type and method of bonding
compohents shed-sheath

3 Tube manufacturing method: Pultrusion/)Wét filament winding, vacuum impreghation,
including surface preparation

Liner and winding angle

See Annex C for further explangtion

See Annex A for further explamation

7.3 |Type tests

Type {ests are intended to verify the main characteristics of a composite hollow core gtation
post ipsulator, which depend mainly on its shape and size. Type tests in accordancg with
Table |1 shall be applied to\composite hollow core station post insulators, the class of whi¢h has
passef the design tests. They shall be repeated only when the type-ermaterial of the comlposite
hollow core station post insulator is changed (see Table 1). The type tests shall be perfgrmed,
according to the type‘tests defined in IEC 62231.

Electrically,.asxcomposite hollow core station post insulator type is defined by the

— arg¢ing distance,

— creepage distance,

— housing profile,

— internal filler,

— arcing and field grading devices, if equipped.

Mechanically, a composite hollow core station post insulator type is defined by:

— the length (only for the compression and buckling withstand load test),

— the tube inner diameters,
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— the wall thicknesses of the tube,

— the tube lamination parameters,

— the method of attachment,

— the material of insulator,

— the material of the metal end fittings,

— the manufacturing process.

7.4

These

Sample tests

tests are for the purpose of verifying the characteristics of composite hollow core station

post il[jsulators which depend on the manufacturing quality and the material used. They shall

be ma

7.5

These

e on insulators taken at random from-batches lots offered for acceptance.

Routine tests

tests are for the purpose of eliminating composite hollow core station-post insulatofs with

manufacturing defects. They shall be made on each composite hollow’ core statiop post

insula

8 D

8.1

These

or.

bsign tests

General

tests are described in IEC 62217. The design tests shall be performed only once ahd the

resultg are recorded in a test report. Each part canbe performed independently on new test
specimens where appropriate. A composite hollow core station post insulator of a particular
design shall be deemed accepted only when.al’insulators or test specimens pass the ¢esign

tests i

h the given sequence.

All thg design tests, apart from the thermal-mechanical test, are performed at normal agbient

tempe

A summary of the tests to be carried out after design changes is shown in Table 1.

rature.

Extreme service temperatures may affect the mechanical behaviour of composite insulafors. A
general rule to define“'extreme high or low" insulator temperatures is not available at thig time,

for thi
the in

5 reason thegsupplier should always specify service temperature limitations. Whenever
sulators arevsubjected to very high or low temperatures for long periods of timg, it is

advisgdble thatboth manufacturer and user agree on a mechanical test at higher or|lower

tempe

8.2
8.2.1

ratures:than mentioned in this document.

Tests on interfaces and connections of end fittings

General

See |[EC 62217:2012, 9.2.1.

See C

These

lause A.4.

tests shall be performed in the given sequence on the same specimen.

The test sequence consists of:

— reference disruptive-discharge dry power frequency voltage test

— pre-stressing tests

— verification tests
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8.2.2 Test specimens

One composite hollow core station post insulator assembled on the production line shall be
tested. The tube's internal diameter shall be at least 100 mm and the wall thickness at least
3 mm. The insulation length (metal-to-metal spacing) shall be at least three times the tube's
internal diameter but not less than 800 mm. Both end fittings shall have the same method of
attachment and sealing as on standard production insulators. The composite hollow core station
post insulator shall be submitted to the routine tests

Caution should be taken in case of pressurized designs which may have hazardous failure mode

The anufantiirar chall Anfina tha QMI valiin far tha thct cnacimaan
oo tor cT o ot et ec—OovIE vV aro oot et otop oo

8.2.3 Reference disruptive- discharge dry power frequency voltage test

See IEC 62217.

8.2.4 Thermal mechanical pre-stressing test

See IEC 61462.

8.2.5 Water immersion pre-stressing test

See IEC 62217.

8.2.6 Verification tests
8.2.6. General
See |IEC 62217.

8.2.6.2 Visual examination

See IBC 62217.

8.2.6.3 Steep-front impulse high voltage test
See IEC 62217.

8.2.6.4 Dry power frequency voltage test
See IEC 62247,

8.2.6.5 Internal pressure test

See IEC 61462.

This test is applicable for pressurized composite hollow core station post insulators only.
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8.3 Assembled core load tests
8.3.1 Test for the verification of the maximum design cantilever load (MDCL)

8.3.1.1 General

If a manufacturer has no further experience, MDCL is considered to be equal with 1,25 times MML
as determined by the type test as determined in IEC 61462. See Annex B.

8.3.1.

The tgst can be performed without a filler or the filler may be removed after the test.and pefore
the dyje penetration test.

One ipsulator with the smallest outer tube diameter and the smallest wallcthickness arld one
insulajor with the largest outer tube diameter and the smallest wall thickness made ¢n the
produg¢tion line using the standard end fittings shall be selected. The‘\overall length |of the
insulators shall be at least 8 times the outer diameter of the tube, unléss'the manufacturef does
not hgve facilities to make such a length. In this case, the length-of-insulator shall be ap near
as pogsible to the-preseribed specified length range. The base end-fitting has to be fixed figidly.
The insulators shall be gradually loaded to 1,1 times the MDEL rating at a temperafure of
20 °C|x 10 K and held for 96 h. The load shall be applied(to the insulators at the conductor
positign, perpendicular to the direction of the conductor;@and perpendicular to the core|of the
insulators.

At 24 |h, 48 h, 72 h and 96 h, the deflection of thé-insulators at the point of application|of the
load shall be recorded, as additional informatioh. After removal of the load, the steps|below
shall he followed:

— viqually inspect the base end fitting foFP’cracks or permanent deformation,
— chgck that threads of the end fitting are re-usable,

— if fequired, measure the resjdual deflection.

Cut each insulator 90° to the axXis of the core and about 50 mm from the junction of the tube to
the end fitting, then cut the base end fitting part of the insulator longitudinally into two halves
in the|plane of the preyiously applied cantilever load. The cut surfaces shall be smoothed by
meang of fine abrasive)cloth (grain size 180).

— Vigually inspéct the cut halves for cracks and delaminations,

— pefform a.dye penetration test to the cut surfaces to reveal cracks.

Some |hausing and filler materials may be penetrated by the penetrant. In such cases, evidence
shall bhe prn\/ir'lnrl to validate the infnrprnfafinn of the results (an IEC 61109:2008, 11.212 and

11.2.3).

8.3.1.3 Acceptance criteria

Observation of any cracks, permanent deformation or delaminations shall constitute failure of
the test.

8.3.2 Test for the verification of the maximum design torsion load (MDTolL)
8.3.21 Test procedure

The test can be performed without a filler or the filler may be removed after the test and before
the dye penetration test.
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One insulator with the smallest outer tube diameter and the smallest wall thickness and one
insulator with the largest outer tube diameter and the smallest wall thickness made on the
production line using the standard end fittings shall be selected.

The overall length of the insulators shall be at least 8 times the diameter of the core, unless the
manufacturer does not have facilities to make such a length. In this case, the length of insulators
shall be as near as possible to the-preseribed specified length range. The torsion load shall be
applied to the insulators perpendicularly with the axis of the core of the insulator. No bending
moment should be applied. The insulators shall be gradually loaded to 1,1 times the MDToL
rating at a temperature of 20 °C £ 10 K and held for 30 min. The angular displacement shall be
measured at 30 min as additional information. An acceptable value of the angular displacement
shall he_agreed hetween manufacturer and user

NOTE |[In a torsion test, the angular displacement is proportional to the length of the core between the‘end fittings.

An example of a test arrangement can be found in Annex C of IEC 62231:2006. After rgmoval
of the|load, the steps below shall be followed:

— if fequired, measure the residual angular displacement,

— viqually inspect the end fittings for cracks or permanent deformation,
— chgck that threads of the end fitting are re-usable,

— cuf each insulator 90° to the axis of the core at about 50 mm from the end fittings, pnd in
the middle part of this cut section,

— polish the cut surfaces by means of fine abrasive cloth.(grain size 180),

— vigually inspect the cut surfaces for cracks and delaminations,

— pefform a dye penetration test to the cut surfaces to reveal cracks or delaminations.
Some|housing and filler materials may be pengirated by the penetrant. In such cases, evidence

shall he provided to validate the interpretation of the results (see IEC 61109:2008, 11.2|2 and
11.2.3).

8.3.2.2 Acceptance criteria
The tgst shall be regarded as(passed if there is no evidence of

— pullout or slip of the eore from the end fitting, or
- b

=

g¢akage of the end-fitting.
8.3.3 | Verification of the specified tension load (STL)
8.3.3. Test’'procedure

The tgstiean be performed without a filler.

One insulator with the smallest outer tube diameter and the smallest wall thickness and one
insulator with the largest outer tube diameter and the smallest wall thickness made on the
production line using the standard end fittings shall be selected.

The overall length of the insulators shall be at least 8 times the diameter of the core, unless the
manufacturer does not have facilities to make such a length. In this case, the length of insulator
shall be as near as possible to the-preseribed specified length range.

The tensile load shall be applied to the insulators in line with the axis of the core of the insulator
at a temperature of 20 °C + 10 K. The load shall be increased rapidly but smoothly from zero to
approximately 75 % of the specified tensile load and shall then be gradually increased in a time
between 30 s and 90 s until the specified tensile load is reached. If 100 % of the STL is reached
in less than 90 s, the load (100 % of STL) shall be maintained for the remainder of the 90 s.
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8.3.3.2 Acceptance criteria
The test shall be regarded as passed if there is no evidence of

— pullout or slip of the core from the end fitting, or
— breakage of the end fitting.

8.4 Tests on shed and housing material
8.4.1 General Hardness test
See IEC 62217.

8.4.2 Accelerated weathering test

See IBC 62217.

8.4.3 Tracking and erosion-test — 1 000 h salt fog AC voltage test

See |IEC 62217.

8.4.4 Flammability test
See IEC 62217.

8.4.5 Hydrophobicity transfer test

See IBC TR 62039.

8.5 Tests on the tube material
8.5.1 General

See IEC 62217 (tests on the core material).
The tgsts shall be carried out(on'specimens either with or without housing material.

8.5.2 Porosity test (Dye penetration test)
See IEC 62217 and Anrhex A.

Thi . . . L fil il

8.5.3 Water diffusion test

See |IEC 62217 and Annex A.-ln-case-ofsolid-fillermaterial- thistest nreedsto-be-done-with-the
filer-

8.6 Water diffusion test on core with housing

See |IEC 62217.
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9 Type tests

9.1

Internal pressure test

See |IEC 61462.

9.2

Bending test

See IEC 61462.

NOTE For more information to load philosopies and relationships, see Annex B.

9.3 |[Specified tension load test, compression and buckling withstand load test
These|tests are to be performed for the major service conditions applicable.

See IFC 62231.

One spmple from production line for each test.

If agrged between manufacturer and user these tests can be replaced by calculation.

9.4 |Electrical tests

s e

In cacekh of DC annlication thae wat or drv nower fraosuieaneceyv withetand voaltaae tect of the induilator
Incasp-of DC-application-the wet-ordry power frequency withstand voltage test-of the-ingulato
shall e performed-with-DC voltage-

9.4.1 General

The fdllowing tests shall be performed,on AC and DC insulators, as applicable, once only for a
given post insulator.

If arcing and field grading devices are used in service, they shall be used in the]|tests.
Interpplation of electrical test results may be used for insulators of intermediate length als long
as the| factor between thetarcing distances of the insulators whose results form the end |points
of thelinterpolation range€ is less than or equal to 1,5. Extrapolation is not allowed.

In case of insulaters for DC application the power frequency withstand voltage tests shall be
replaced by spetified DC withstand voltage tests.

The tg¢

electri

9.4.2

Mounting arrangements for electrical tests

The mounting arrangements for electrical tests on post insulators depend on whether switching-
impulse tests are required and on whether service conditions are to be reproduced.

See IEC 60168.

9.4.3

Dry lightning impulse withstand voltage test

The post insulator shall be tested in accordance with [IEC 60168.
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9.4.4 Dry or wet switching impulse withstand voltage test

The post insulator shall be tested in accordance with IEC 60168. Dry test is applicable only to
post insulators for indoor use and wet test is applicable only to post insulators for outdoor use.

9.4.5 Dry power-frequency withstand voltage test

The post insulator shall be tested in accordance with IEC 60168.
This test is applicable only to post insulators for indoor use.

In cageofsutators for DC—appticatiom the power frequency withstand—vottagetestshall be
replaced by specified DC withstand voltage tests.

9.4.6 Wet power-frequency withstand voltage test

The post insulator shall be tested in accordance with [IEC 60168.
This test is applicable only to post insulators for outdoor use.

In cage of insulators for DC application the power frequency withstand voltage test shall be
replacied by specified DC withstand voltage tests.

9.5  |Wet itchinai | ithstand_volt
R e e

10 Sample tests

See IEC 61462.

11 Rputine tests

11.1 |General
See IBC 61462.

11.2 |Routine seal leak rate test

11.2.1 \General

This test verifies the gas/watertightness of the tube sealing system and is only applicable for
hollow core station post insulators with gas (unpressurized or pressurized service conditions)
as internal insulation. The test shall verify the tightness of all possible leak paths in the sealing
system, including the end fitting to tube interface, the end fitting, the sealing system of the end
fitting, and the gas valve.

11.2.2 Test procedure

The manufacturer may use any sensitive method suitable for the measurement of the specified
seal leak rate. For pressurized hollow core station post insulators the test shall be performed
at MSP using gas (e.g. air, nitrogen or helium) pressure. The internal pressure shall be
maintained for at least 5 minutes. For unpressurized hollow core station post insulators the test
shall be performed under a differential pressure of at least 0,05 MPa with a test duration of at
least 5 minutes.
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11.2.3 Acceptance criteria

Unpressurized and pressurized hollow core station post insulators without pressure monitoring:
The total relative seal leak rate shall be lower than the volume fraction of 0,1 % per year.

Pressurized hollow core station post insulators with pressure monitoring: The total relative seal
leak rate shall be lower than the volume fraction of 0,5 % per year

For hollow core station post insulators without pressure monitoring the tightness of the gas
valve shall be verified after filling to service pressure and final closing of the valve.

The nfaximum Teakage raie (Pa m°/s) based on-accepiance accepiable Teakage raie Tjmit of

Frelp Per year is calculated as follows:

273 K + T,
Frelp *Vio X Po [273,](.|.2(t)efzjjxg

- 365 days x 24 hours x 60 minutes x 60 seconds

NOTE |365 days x 24 hours x 60 minutes x 60 seconds = 31536000 seconds,per)year

where

F is the leakage rate, in Pa m3/s;

Vio is the hollow core station post insulators gas/'yolume, in m3;

Py is the rated filling pressure at T'= 20 °C,.injPa absolute;

Tiest is the ambient temperature during leakage measurement, in °C;

g is the percentage of tracer gas in.the hollow core station post insulator gas volyme.

12 Dpcumentation

The mlanufacturer shall maintainsrecords of all serially produced composite hollow insulafors in
accordance with this standard/for a minimum of 10 years. These records shall contgin the
follow{ng information:

— tyge reference number;
— sefial number;

— date of manufacture;

- r:]nine and sample tests, date and results.

The manufacturer of equipment shall be provided with extracts of the records upon request.
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Annexe A
(informative)

Water-diffusion-test Qualification of fillers

A.1 General

Composite hollow core station post insulators contain a filler. Some examples for types of fillers
are gases, liquids, gels, or solid fillers (e.g. foam). The filler prevents inner flashovers over the
lifetime, especially caused by condensation on the inside of the tube. To achieve this, the

purpose, the nature, consequently the physics and properties of a filler, can be wdely&f erent.

The filler must cope with a certain amount of moisture ingress. The amount of mQ
is depending on the design and the ambient conditions over lifetime. To maln

and h¢at breakdown. Fillers should also only be tested within their specm

gress
its quEction,
the filler should always fulfil the criteria of IEC TR 62039 e.g. in respect of eﬁ |cal wit

erature fange.

stand

Following, the ideal proof for the filler is to test it as an integral n the station pgst. An

Nevertheless, this Annex presents some tests, which are unde
to proye certain properties of the filler, necessary for the resp\éc ve concept.

®)
A.2 | Dye penetration test with solid filler QQQ

This test is only applicable for solid fillers. 5\0

The tgst is performed according to IEC 62@7&ut with filler.

4
A.3 | Water diffusion test with @\hd filler

This tgst is only applicable forcvj{f%‘flllers specified for temperatures above boiling.

The tgst is performed ac drng to IEC 62217, but with filler.

O

(accelprated) life-time test may be necessary, but as of today, éﬁ nothing useful av

llable.
cussion. They are infended

If the filler is foam ﬁé samples sizes for the prestressing can be extended by 10 mn in all

beford the vol

D

A.4 '\Qgt’s on interfaces and connections of end fittings with filler

est. See Figure A.1.

directipns. Afté@»‘hg, the outer surfaces shall be cut to the specified size of the sgmples

This test is applicable to all kind of fillers (including gases) specified for temperatures above
boiling. For others, instead of water immersion prestressing, alternative procedures, e.g.

conditioning in climate chamber, may be applied.

The test is performed according to 8.2.

For further information, the dry power frequency voltage tests can be extended by a partial
discharge (PD) measurement before and after pre stressing with the insulator in dry condition.



https://iecnorm.com/api/?name=61b14723d70f753715fd70b7f1e324b8

IEC 62772:2023 RLV © IEC 2023 - 27 -

Dimensions in millimetres

Core

Filler

t core

tcore

Legend:

h =301
w=15

ﬁ IEC

hm £ 0,5 mm for samples for the water diffusion test

nm + 0,5 mm for samples for the water diffusion‘test

Figure A.1 — Example of sample preparation for water diffusion test



https://iecnorm.com/api/?name=61b14723d70f753715fd70b7f1e324b8

- 28 — IEC 62772:2023 RLV © IEC 2023

Annexe B
(informative)

Load definitions, relationship of loads

Composite hollow core insulators are described and defined in IEC 61462 "composite hollow
insulators". Composite (solid core) station post insulators are described and defined in
IEC 62231. "Composite station post insulators”.

This document(IEC 62772) descrlbes and deflnes the structural elements of IEC 61462, baS|caIIy

Y- . 4sing and
introdyicing the terms and def|n|t|ons of IEC 62231 wh|ch deals W|th SO|Id core sta®1 post
applicptions, and applying them to the hollow core insulating tubes according to theQEespective
standgrds. 0.)

Since [the structural elements in both maternity standards are different, thé'?nsideraticn of a
relationship between the load-defining terms and definitions containe ;\i ‘both standgrds is
based|on the respective definition and proof of the damage limit for bdtQ ifferent designs.

Figurd B.1 shows the definitions according to IEC 62231, on com(f(t?e (solid core) station post
insulators:

N\
S
\\Q
- —_f - — SCL Q:\Q
)

. ®$ As described under 8.3.1 "Test for| the

A\ verification of the maximum design cantilever

\O load (MDCL)", a cantilever load of 1,1 {imes

1AMD, MDCL is applied to the test specimen for a

ot duration of 96 hours. After this period, the test

specimen is observed against the accepfance
@MDCL criteria, in which the appearance of any cfacks
O and/or delaminations, detected by | dye
penetration investigations on cut halves qf the

insulators loaded end, will constitute a failing of
the test. Thus, the test is confirming, with the
given parameters of time and temperature, a
load of 1,1 times MDCL -causingl no
deterioration to the insulator.

loads
IEC 62231

IEC

Figure B.1 — Definitions according to IEC 62231
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Figure B.2 shows the definitions according to IEC 61462, on composite hollow (core) insulator:

SML
=25 MML

The damage limit is defined to be equal or higher
a load level of 1,5 times MML, compare Figure B.1
of IEC 61462 (reproduced below). As described
under 8.5 "Bending test", the insulator is subjected
to a cantilever bending test in several stages. After
the load stage at 1,5 times MML, the residual tube
strain must not be larger than 5 %, which in this
case confirms the integrity of the test specimen,
thus the damage limit is higher.

1,5 MML |-

MML |~

loads
IEC 61462

IEC

Load %

250

Tube in plastic phase

200

S, Damage fimit

Tube in elastic phase
50

) SML = Failure
25xMML  >SML

Q Type test load
<2 IEC
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Figure B.3 shows a comparison of the two philosophies, and the two loads proving the integrity

of the test specimens:
SML |
=2,5 MML
1,5 MML |-
MML |~
K
loads Ioa&
IEC 61462 IEC 62231
QQ IEC
. . N
Figure B.3 — Comparison of deflng@ s IEC 61462 vs. IEC 62231
%
In the|lEC 62231 philosophy, the MDCL vaIG&s dependent to the individual insulator design,
and thlere is no fixed relationship to its SCL$40wever, SML and SCL can be assumed as equal,
both gdre choosen below, often close t&’\@‘le minimum cantilever bending breakdown vglue of
the regpective design. o)
X
In [IEC| 61462, the ratio betwe&?@\ﬁL and SML is defined to be 2,5.
Since |the "damaging zon :“for FRP-based products do not show sharp transition, and| some

relati
manu

unlesq higherr

parara:ters between@t&a ests described above are differing, it appears that a reasT
I

nship between L and MDCL is in the range of MDCL = 1,0....1,5 x MML. Fina
cturer ha -further experience, a factor of MDCL = 1,25 could be a starting
have been proven by design testing.

O
D
\(</C)

nable
y, if a
point,
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Annexe C
(informative)

Principle sketch of hollow insulators design assembly

Figure C.1 shows the interface description for insulator with housing made by modular
assembly:

Tube/internal insulation interface

Housing assembly interface

%be/housing/end fitting interface flesign

Tube and end fitting assembly progess

IEC

Interfage description for insulator with housing made bg@%ﬂular assembly

PS = Pdlymer shed, $
. ’\Q)

A = AdHesive, A

P.. = Pplymer sheath, \{:\,O

P = Primer, ’\\C)

T = Tufe (FRP), . O

E = En{ fitting, @ )

| = Integnal insulation C)
Figure C.1 — Intéﬁde description for insulator with housing made by modular ass¢mbly

O
D
\(</C)
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Figure C.2 shows the interface description for insulator with housing made by injection moulding

and ouvermold end fitting:

Tube/internal insulation interface

Interfage description for insulator with housing made b@tion moulding and ouvermold end fitting
Po = Pqlymer, $\'
P = Primer, A’\Q)
T = TuHe (FRP),
xO
E = En( fitting, \jt
QS

| = Intefnal insulation N
NOTE |The primer is usually §t\7isible

Figure C&Q terface description for insulator with housing made
injection moulding and ouvermold end fitting

o@v
Q%
%

Tube/r@gag/end fitting interface desi
@nd end fitting assembly proce$

U!

IEC
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

COMPOSITE HOLLOW CORE STATION POST
INSULATORS WITH AC VOLTAGE GREATER THAN
1 000 VAND DC VOLTAGE GREATER THAN 1 500 V -
DEFINITIONS, TEST METHODS AND ACCEPTANCE CRITERIA
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International Electrotechnical Commission (IEC) is a worldwide organization for standardizationvcon
ational electrotechnical committees (IEC National Committees). The object of IEC is to promote inter
peration on all questions concerning standardization in the electrical and electronic fields.-To this ¢
idition to other activities, IEC publishes International Standards, Technical Specifications), Technical H

aration is entrusted to technical committees; any IEC National Committee interestéd in the subject dg
participate in this preparatory work. International, governmental and non-governmental organizations
the IEC also participate in this preparation. IEC collaborates closely with theyInternational Organiza
dardization (ISO) in accordance with conditions determined by agreement between the two organizg

formal decisions or agreements of IEC on technical matters express, as nearly as possible, an inter
sensus of opinion on the relevant subjects since each technical cemmittee has representation
ested IEC National Committees.

mittees in that sense. While all reasonable efforts are made“to ensure that the technical content
ications is accurate, IEC cannot be held responsible for\the way in which they are used or
nterpretation by any end user.

rder to promote international uniformity, IEC Natiénal? Committees undertake to apply IEC Publ
sparently to the maximum extent possible in their natjional and regional publications. Any divergence H
IEC Publication and the corresponding national @rregional publication shall be clearly indicated in th

itself does not provide any attestation of cehformity. Independent certification bodies provide co
pssment services and, in some areas, acc¢ess to IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

sers should ensure that they have the.latest edition of this publication.

iability shall attach to IEC or its~difectors, employees, servants or agents including individual expe
hbers of its technical committees and IEC National Committees for any personal injury, property dar
r damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe
bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any ot}
ications.

ntion is drawn to the-Normative references cited in this publication. Use of the referenced publicd
Epensable for the correct application of this publication.

ntion is drawn, to"the possibility that some of the elements of this IEC Publication may be the subject o
s. IEC shallnot be held responsible for identifying any or all such patent rights.

Brd.
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P772has been prepared by IEC technical committee 36: Insulators. It is an International

This second edition cancels and replaces the first edition published in 2016. This edition
constitutes a technical revision.

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

a)
b)

c)
d)
e)

modifications of terms and definitions;
modifications of tests procedures included in IEC TR 62039 and IEC 62217 (Hydrophobicity

tra

nsfer test; Water diffusion test on the core with housing);

harmonization of Table 1 (Required design and type tests) with other product standards;

update of Annex A (Qualification of fillers);

addition of a new informative Annex B (Load definitions, relationship of loads).
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The text of this International Standard is based on the following documents:

Draft Report on voting

36/569/FDIS 36/587/RVD

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 International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and deveIoL)ed 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 IHC are
descriped in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remajmunchanged until the
stabilify date indicated on the IEC website under webstore.iec.ch insthe data related [to the
speciflc document. At this date, the document will be
e reg¢onfirmed,

. wilhdrawn,

o replaced by a revised edition, or

e amended.

IMPQRTANT - The "colour inside"” logo on, the cover page of this document indicates that it
contains colours which are considered>to be useful for the correct understanding of its
contents. Users should therefore print.this document using a colour printer.
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INTRODUCTION

Composite hollow core station post insulators consist of an insulating hollow core (tube),
bearing the mechanical load protected by a polymeric housing, the load being transmitted to
the core by end fittings. The hollow core is filled entirely with an insulating material. The core
is made of resin impregnated fibres.

Composite hollow core station post insulators are typically applied as post insulators in
substations. In order to perform the design tests, IEC 62217 is to be applied for materials and
interfaces of the insulator. 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

on cof
applie
the co
core §
satisfg

This

unpre
— Def]
IEC 61
1000
requir
for su

The u
mechd
the fa

pOSite hollow core station post Insulators, the common clauses defined in IEC 622
(. As far as practical, the influence of time on the electrical and mechanical propern
mponents (core material, housing, interfaces etc.) and of the complete composite
tation post insulator has been considered in specifying the design testsyto eng
ctory life-time under normally known stress conditions in service.

Hocument relates to IEC 61462, Composite hollow insulators, ¥ Pressurize
bsurized insulators for use in electrical equipment with rated voltage greater than 1
nitions, test methods, acceptance criteria and design recommendations, as W
P231, Composite station post insulators for substations with AC voltages greate
Vup to 245 kV — Definitions, test methods and acCeptance criteria. Test

pstations.

e of polymeric housing materials that show hy@rophobicity and hydrophobicity tr
nism (HTM) is preferred for composite hollow core station post insulators. This is
ct that the influence of diameter can be-significant for hydrophilic surfaces (se

IEC 6(0815-3). For instance silicone rubber is.técognized as successful countermeasure

severg
of IE(
resista

Comp
the ap
standg
test p
Some
CIGRE
test o
resistg

polluted service conditions. For the time being, the 1 000 h AC tracking and erosi
[ 62217 is used to establish a-minimum requirement for the tracking and e
nce, for both AC and DC.

bsite hollow core station pastinsulators are used in both AC and DC applications.
propriate standard for DG applications will be issued, the majority of tests listed
rd can also be applied to DC insulators. In spite of this, a specific tracking and ¢

information about the difference of AC and DC material erosion test can be found
E Technical Brochure 611 [8]'. For the time being, the 1 000 h AC tracking and e

IEC 6221 7is used to establish a minimum requirement for the tracking and e
nce.

7 are
ties of
hollow
bure a

) and
000 V
ell as
I than
5 and

ements described in IEC 62231 can be used despite the intended operating voltage limit

bnsfer
due to
b also

ainst
n test
Fosion

Before
n this
Fosion

ocedure for DC applications as a design test is still being considered to be devejoped.

in the
Fosion
Fosion

1

Numbers in square brackets refer to the Bibliography.
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fibres,

housing (outside the insulating tube) made of polymeric material (for example ‘silicq

ethyle

imsulators consisting of a load-bearing insulating tube (core) made of resin impreg

COMPOSITE HOLLOW CORE STATION POST
INSULATORS WITH AC VOLTAGE GREATER THAN
1 000 VAND DC VOLTAGE GREATER THAN 1 500 V -
DEFINITIONS, TEST METHODS AND ACCEPTANCE CRITERIA

IS an International Standard, applies to composiie Nollow core §
insulating filler material (solid, liquid, gaseous — pressurized or unpressufiz

he-propylene) and fixing devices at the ends of the insulating tube. €omposite

tation
nated
d), a
ne or
hollow

reater

core $tation post insulators as defined in this standard are intended for~general gTse in

substations in both, outdoor and indoor environments, operating with a rated. AC voltage

than 1
a rate

The o

- to
- to

- to

All thg tests in this document, apart from the thermal-mechanical test, are performed at 1

ambie

apparatus of which the composite hollow core station post insulator ultimately may form
(e.g. disconnector switch, reactor supporti’HVDC valves).

2 N

The following documents are referred to in the text in such a way that some or all of their c

consti
For u

amendments) applies-

IEC 60168, TeSts on indoor and outdoor post insulators of ceramic material or glass for sy

with n

IEC 6

000 V and a frequency not greater than 100 Hz or for use in direct current systen
| voltage greater than 1 500 V DC.

pject of this document is:

define the terms used;
specify test methods;

specify acceptance criteria.

ht temperature. This document doesxnhot specify tests that are characteristic

brmative references

utes requirementstef‘this document. For dated references, only the edition cited a
hndated references, the latest edition of the referenced document (includin

bminal-voltages greater than 1000 V

s with

ormal
pf the
a part

bntent
bplies.
J any

stems

1Q9. Insulators for overhead lines — Composite suspension and tension insulators

for AC

systems with a nominal voltage greater than 1 000 V — Definitions, test methods and acceptance
criteria

IEC 61462, Composite hollow insulators — Pressurized and unpressurized insulators for use in
electrical equipment with rated voltage greater than 1 000 V — Definitions, test methods,

accep

tance criteria and design recommendations

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

metho

ds and acceptance criteria

IEC 62231:2006, Composite station post insulators for substations with AC voltages greater

than 1

000 V up to 245 kV — Definitions, test methods and acceptance criteria

IEC TR 62039, Selection guidelines for polymeric materials for outdoor use under HV stress
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3 Terms and definitions

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

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

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

comppsite hollow core station post insulator

post i
withol

Note 1
in case

Note 2

3.2
post i
insula

sulator, consisting of at least three insulating parts, namely a tube, a housing™y
t sheds, and an internal filler

o entry: End fittings are attached to the insulating tube. The housing, with or without.sheds, may be
of specific environmental conditions (e.g. indoor).

o entry: A hollow insulator can be made from one or more permanently assembled insulating elemg

hsulator
or intended to give rigid support to a live part which is to.bé insulated from earth g

another live part

Note 1

Note 2

[SOUH

3.3
tube (
centr
the m

Note 1

Note 2
strengt

3.4
filler
insula
unpre

o entry: A post insulator may be an assembly of a number ‘of post insulator units (stack).

o entry: Post insulators for substations are also knowihas station post insulators.

RCE: IEC 60050-471:2007, 471-04-01, modified — addition of "(stack)" in Note 1 to

core)
| internal insulating part of a composite hollow core station post insulator which pr
chanical characteristics

o entry: The housing, insulating filler material and sheds are not part of the core.

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

ing material filling the entire internal space (solid, liquid, gaseous — pressuriz
ssurized) of the hollow core station post insulator

vith or

omitted

nts

r from

entry]

pvides

hanical

ed or

3.5
fixing

device (end fitting)

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

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, modified — addition of "fixing device" in term]

3.6

coupling
part of the end fitting which transmits the load to the accessories external to the insulator

[SOURCE: IEC 62217:2012, 3.14]
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3.7
connection zone
zone where the mechanical load is transmitted between the insulating body and the end fitting

[SOURCE: IEC 62217:2012, 3.13]

3.8

housing

external insulating part of composite hollow core station post insulator providing necessary
creepage distance and protecting the tube from the environment

Note 1 fo entry: It an intermediate sheath is used It forms a part of the housing.

[SOURCE: IEC 62217:2012, 3.7]

3.9
shed
insulating part, projecting from the insulator trunk, intended to increase the creepage didtance

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

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

3.10
insuldtor trunk
central insulating part of an insulator from which the sheds project

Note 1 jo entry: Also known as shank on smaller insulators.

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

3.11
creeppge distance
shortegst distance or the sum of theishortest distances along the surface of an insulator bgtween
two cgnductive parts which normally have the operating voltage between them

Note 1 {o entry: The surface eof any non-insulating jointing material is not considered as forming part of the cieepage
distance.

[SOURCE: IEC 60050-471:2007, 471-01-04, modified — removal of Note 2 to entry]

3.12
arcing distance
shortgstddistance in the air external to the insulator between the metallic parts which normally
have the-operating voltage between them

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

3.13
interface
contact surface between the different materials

Note 1 to entry: Various interfaces occur in most composite insulators (cf. Annex C), e.qg.

— between housing and end fittings,

— between various parts of the housing; e.g. between sheds, or between sheath and sheds,
— between tube and housing

— between tube and filler.

[SOURCE: IEC 62217:2012, 3.11, modified — addition of "contact"]
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3.14

damage limit of the tube under mechanical stress

limit below which mechanical loads can be applied, at normal ambient temperature, without
micro damage to the composite tube

Note 1 to entry: Applying such loads means that the tube is in a reversible elastic phase. If the damage limit of the
tube is exceeded, the tube is in an irreversible plastic phase, which means permanent damage to the tube which may
not be visible at a macroscopic level (for a quantitative definition see Annex C of IEC 61462).

3.15

maximum mechanical load

MML

highe\t cantievet bcnd;uy toad-which—is cApcutcd tobe app:;cd to—the uunlpuo;tc hottow core

station post insulators in accordance with IEC 61462

Note 1 |to entry: The MML of the composite hollow core station post insulator is specified’ by 'the ipsulator
manufafturer.

3.16
specified mechanical load
SML
cantilgver bending load specified by the manufacturer that is used. inlthe mechanical tests, and
which|is verified during a type test at normal ambient temperature

Note 1 fo entry: The SML forms the basis of the selection of composite hollow station post insulators witl regard
to external loads.

3.17
specified cantilever load
SCL
cantilgver load to be withstood by the insulater®when tested under the specified conditions in
accordance with IEC 62231

3.18
maximum design cantilever load
MDCL
load Igvel above which damagetethe insulator begins to occur and that should not be exceeded
in seryice in accordance with 1EC 62231

Note 1 fo entry: For more information to load philosopies and relationships, see Annex B.

3.19
specified torsion-load
STolL
torsion load<level which can be withstood by the insulator when tested under the spg¢cified
conditjonstin accordance with IEC 62231

3.20

maximum design torsion load

MDToL

load level above which damage to the insulator begins to occur and that should not be exceeded
in service in accordance with IEC 62231

3.21

specified tension load

STL

tension load which can be withstood by the insulator when tested under the specified conditions
in accordance with IEC 62231
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3.22

maximum design tension load

MDTL

load level above which damage to the insulator begins to occur and that should not be exceeded
in service in accordance with IEC 62231

3.23

specified compression load

SColL

compression load to be withstood by the insulator when tested under the specified conditions
in accordance with IEC 62231

3.24
buckl

ng load

compression load that induces buckling of the insulator core in accordance withdEC 622

3.25
maxi
MDC

um design compression load
L

load lgvel above which damage to the insulator begins to occur and thatshould not be exc

in ser

3.26

ice in accordance with [EC 62231

failing load of a composite hollow core station post insulator

load 4
is test

Note 1

3.27

It ultimate failure of the insulator, maximum load4hat can be reached when the ing
ed under the specified conditions (valid for bending or pressure tests)

o entry: Damage to the tube is likely to occur at leads lower than the insulator failing load.

defledtion under cantilever load

displa

cement of a point on an insulator,\measured perpendicularly to its axis, under the

of a lojad applied perpendicularly to.this axis

Note 1

3.28

o entry: Deflection/load relationships are determined by the manufacturer.

residyal deflection
differgnce between therinitial deflection of a composite hollow core station post insulatog
to bending load application, and the final deflection after release of the load

3.29

residdal angular displacement

differgnee ‘between the initial angular displacement, if any, of one of the insulator end|fitting
with rl§p§gt to the other insulator end fitting measured prior to the application of the torsion

load a

peded

ulator

effect

r prior

nd the final angular displacement measured after torsion load release

Note 1 to entry: The residual angular displacement may depend on the duration of application of the torsion load

and on

3.30
overp

the time duration between the torsion load release and the measurement of the displacement.

ressure

pressure above ambient pressure within a pressurized enclosure

[SOURCE: IEC 60050-426:2020, 426-09-16]

3.31

maximum service pressure

MSP

maximum overpressure in service which is specified by the equipment manufacturer
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3.32

specified internal pressure

SIP

internal overpressure specified by the manufacturer which is verified during a type test at normal
ambient temperature

Note 1 to entry: The SIP is specified as the short-time withstand design limit, under which the insulator structure
stays intact, but damages may already occur. It can be higher than 4 x MSP.

3.33

pressurized insulator
insulator permanently filled with gas or liquid whose maximum service pressure is greater than
0,05 NftPa overpressure

3.34
unprejssurized insulator
insulator is an insulator permanently filled with gas or liquid whose maximum sefvice pressure
is smdller than or equal to 0,05 MPa overpressure

3.35
specified temperatures
highegt and lowest temperature permissible for the composite hellow core station post ingulator

Note 1 jo entry: The specified temperatures are specified by the manufacturer.

3.36
manufacturer
indiviqual or organization producing the composite fiollow core station post insulator

3.37
equipment manufacturer
individqual or organization producing the electrical equipment utilizing the composite hollow core
station post insulator

3.38
lot

group [of insulators offered.for acceptance from the same manufacturer, of the same design and
manufactured under similar‘conditions of production

Note 1 fo entry: One or more lots may be offered together for acceptance: the lot(s) offered may consisjt of the
whole, ¢r part, of the quantity ordered.

[SOURCE: IEC/62155:2003, 3.22, modified — removal of "hollow", removal of "or hollow
insulajor hodies"]

4 Identification and marking

The manufacturer's drawing shall show the relevant dimensions and values necessary for
identifying and testing the insulator in accordance with this document. The drawing shall also
show applicable manufacturing tolerances. In addition, the relevant IEC designation, when
available, shall be stated on the drawing.

Each composite hollow core station post insulator shall be marked with the name or trade mark
of the manufacturer and the year of manufacture. In addition, each hollow core station post
composite insulator shall be marked with the type reference and serial numbers in order to allow
identification. In addition, each insulator shall be marked with at least the maximum design
mechanical load, for example: MDCL: 4 kN. This marking shall be legible and indelible.
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5 Environmental conditions

See description in IEC 62217.

6 Information on transport, storage and installation

See description in IEC 62217.

7 CI

assification of tests

7.1

The tgsts are divided into groups as follows:

7.2

These
techngq

A composite hollow core station post insulators design is definéd, by:

For ngw designs and when changes in the desigmoccur, re-qualification shall be done acc

to Tab

General

Design tests

tests are intended to verify the suitability of the design, matefials and manufad
logy.

terials, formulation and design of the tube, housing, filer and manufacturing meth
terial of the end fittings, their design and method.of attachment,

er thickness of the housing over the tube (including a sheath where used).

le 1.

turing

brding
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Table 1 — Required design and type tests

IF the change in insulator THEN the following tests shall be repeated: 2
design concerns:
Design tests Type tests
IEC 6277 | IEC 62772
2:-, -,
IEC 62 | IEC 62 IEC 62772:-, 8.4 IEC 627 | IEC .52
772: 772: 8.5 8.6 72:-, 772:-,
T T Tests on shed and housing
8.2 8.3.1 material Tests on | Tests on 9.4 9.1,
the tube tube with 9.2,
material housing 9.3
3 5 3 o
@ -
° S ® - o |3 2 @
B ® o 7] el et S o)
%5 ) @l © 2 > Q79 < 5 o IS
c © 8 @ | o S =32 = a =
- > O w £
© 2 © 21308 £ |152|2¢3 3=z = ®
20 2 o 22| 2 3 |e2g[=9E E = 3 8
ST, | 2 8 156|2 | @ |&5|2F> | ce@ S <
S o & 1S c | Lcfl=< 1S ol % 5 = = GvE = g
cc2l o AR E |52|09e L£6|3 ° c 2
O c .= » o = o ® <5 = T C|lool® ~ 3 2 S a
= o= 7] ®© o of & © >m| O o c O 2
£33 <82 T |<z|({FQ8| &k |TElaa=2 ZeoxT w =]
1 Housing
Materials, formulation
1a or manufacturing X X9 x| x | x9| xe xa
process’
1b Assembly process? xe) X
1c Profile xb) X
2 Tlube
Material, formulation
2a or manufacturing X X X | X X2 X
process®
2b Design* X X | X X
3 HBnd fitting
Material or assembl
3a Y1 x X X
process
3b End f|tt|ng connection X X
zone design
4 Ipterface
Rrimer materiakand
4a S a)
dpplication method X X
Tlube and-end-fittin
4b i X X X
gssembly process
Tlube’housing/end fitting
4c |. - X X X X
interface design
Filling material or
5 gn X X
method
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Explanation a) Not necessary if it can be demonstrated that the change has no influence on the property
a) to ©); considered in the test; material tests could be used to show the equivalence
Additional N ) ) ) )
information for b) Not necessary if thickness of the housing surrounding the core (including a sheath where
which specific used) is equal or greater than that of the parent insulator. Following relative numbers as
changes testing tolerances are provided as reference, which do not constitute a change of the profile:
needs to be done — overhang: +10 %
— thickness at base and tip: +15 %
— spacing: +15 %
— shed inclinations: +3°
— shed repetition: identical.
These relatively small tolerances serve as reference, however cause a high test demand due
tU thU VGI;Uty Uf tuday‘o 'JIUI‘;:UO. A:tUIIIGt;VU:y, d tcbhlllba: GsIGUIIIUIIt bUtVVUUII |||a||ufautlrer
and user in agreement with chapter 9.1 is possible if the equivalence of the profile evalupted in
the tracking and erosion test to the profile in question can be shown. A possible method |is the
interpolation of results with different profiles.
¢ Not necessary if it can be demonstrated that the change has no influence-on the pfoperty
considered in the test.
4) Not necessary for change in manufacturing process without material change
e) Applicable to materials that shall show this property
Explanjation ' Housing manufacturing process:
1to ®: [rechnical General manufacturing method such as injection moulding) modular process etc.
explanption of .
hollow/|core 2 Housing assembly process:
insulatbr If shed and sheath are mounted separately to theytube, incl. type and method of bonding
Compoqents shed-sheath
3 Tube manufacturing method: Pultrusion/)Weét filament winding, vacuum impreghation,
including surface preparation
4 Liner and winding angle
5 See Annex C for further explanation
6 See Annex A for further expldnation
7.3 |Type tests
Type {ests are intended to verify the main characteristics of a composite hollow core gtation
post ipsulator, which depend mainly on its shape and size. Type tests in accordancg with
Table |1 shall be applied to\composite hollow core station post insulators, the class of whi¢h has
passef the design tests.) They shall be repeated only when the type of the composite hollow
core station post insulator is changed (see Table 1). The type tests shall be perfqrmed,
according to the type‘tests defined in IEC 62231.
Electrically,.axcomposite hollow core station post insulator type is defined by the
— arg¢ing distance,

— creepage distance,
— housing profile,
— internal filler,

— arcing and field grading devices, if equipped.
Mechanically, a composite hollow core station post insulator type is defined by:

— the length (only for the compression and buckling withstand load test),
— the tube inner diameters,

— the wall thicknesses of the tube,

— the tube lamination parameters,

— the method of attachment,
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— the material of insulator,

— the material of the metal end fittings,

— the manufacturing process.

7.4

Sample tests

These tests are for the purpose of verifying the characteristics of composite hollow core station
post insulators which depend on the manufacturing quality and the material used. They shall

be ma

de on insulators taken at random from lots offered for acceptance.

7.5 Routine tests

Theseltests are for the purpose of eliminating composite hollow core station post insulatofs with
manufacturing defects. They shall be made on each composite hollow core <tatiop post
insulator.

8 Design tests

8.1 [General

Thesel|tests are described in IEC 62217. The design tests shallde performed only once and the
resultg are recorded in a test report. Each part can be perfarmed independently on n test
specimens where appropriate. A composite hollow core station post insulator of a particular
design shall be deemed accepted only when all insulaters or test specimens pass the ¢lesign
tests ip the given sequence.

All thg design tests, apart from the thermal-mechanical test, are performed at normal agbient
tempefrature.

A summary of the tests to be carried out after design changes is shown in Table 1.

Extren

he service temperatures may affect the mechanical behaviour of composite insula

general rule to define "extreme .high or low" insulator temperatures is not available at thi

for thi
the in
advis3
tempe

8.2
8.2.1

See IH

ors. A
time,

5 reason the supplier should always specify service temperature limitations. Whegnever

ulators are subjected to very high or low temperatures for long periods of tim
ble that both manufacturer and user agree on a mechanical test at higher or
ratures than mentioned in this document.

Tests on interfaces and connections of end fittings
General

C62217:2012, 9.2.1.

, it is
lower

See C

These

lause A.4.

tests shall be performed in the given sequence on the same specimen.

The test sequence consists of:

— reference disruptive-discharge dry power frequency voltage test

— pre-stressing tests

— verification tests
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8.2.2 Test specimens

One composite hollow core station post insulator assembled on the production line shall be
tested. The tube's internal diameter shall be at least 100 mm and the wall thickness at least
3 mm. The insulation length (metal-to-metal spacing) shall be at least three times the tube's
internal diameter but not less than 800 mm. Both end fittings shall have the same method of
attachment and sealing as on standard production insulators. The composite hollow core station
post insulator shall be submitted to the routine tests

Caution should be taken in case of pressurized designs which may have hazardous failure mode

The anufantiirar chall Anfina tha QMI valiin far tha thct cnacimaan
oo tor cT o ot et ec—OovIE vV aro oot et otop oo

8.2.3 Reference disruptive- discharge dry power frequency voltage test

See IEC 62217.

8.2.4 Thermal mechanical pre-stressing test

See IEC 61462.

8.2.5 Water immersion pre-stressing test

See IEC 62217.

8.2.6 Verification tests
8.2.6. General
See |IEC 62217.

8.2.6.2 Visual examination

See IBC 62217.

8.2.6.3 Steep-front impulse high voltage test
See IBC 62217.

8.2.6.4 Dry power frequency voltage test
See IEC 62247,

8.2.6.5 Internal pressure test

See |IEC 61462.
This test is applicable for pressurized composite hollow core station post insulators only.

8.3 Assembled core load tests
8.3.1 Test for the verification of the maximum design cantilever load (MDCL)
8.3.1.1 General

If a manufacturer has no further experience, MDCL is considered to be equal with 1,25 times MML
as determined by the type test as determined in IEC 61462. See Annex B.
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8.3.1.2 Test procedure

The test can be performed without a filler or the filler may be removed after the test and before
the dye penetration test.

One insulator with the smallest outer tube diameter and the smallest wall thickness and one
insulator with the largest outer tube diameter and the smallest wall thickness made on the
production line using the standard end fittings shall be selected. The overall length of the
insulators shall be at least 8 times the outer diameter of the tube, unless the manufacturer does
not have facilities to make such a length. In this case, the length of insulator shall be as near
as possible to the specified length range. The base end-fitting has to be fixed rigidly. The
insulators _shall be gradually loaded to 1.1 times the MDCL rating at a temperature of
20 °C|x 10 K and held for 96 h. The load shall be applied to the insulators at the conductor
positign, perpendicular to the direction of the conductor, and perpendicular to the_core|of the
insulators.

At 24 h, 48 h, 72 h and 96 h, the deflection of the insulators at the point ofjapplication|of the
load shall be recorded, as additional information. After removal of the load; the steps |below
shall Qe followed:

— vigually inspect the base end fitting for cracks or permanent defermation,
— chgck that threads of the end fitting are re-usable,

— if equired, measure the residual deflection.

Cut each insulator 90° to the axis of the core and about 50 mm from the junction of the tube to
the end fitting, then cut the base end fitting part of the insulator longitudinally into two halves
in the [plane of the previously applied cantilever load. The cut surfaces shall be smoothed by
meang of fine abrasive cloth (grain size 180).
— Vi

— pefform a dye penetration test to the _cut surfaces to reveal cracks.

sually inspect the cut halves for cracks'and delaminations,

Some [housing and filler materials may)be penetrated by the penetrant. In such cases, evidence
shall e provided to validate the interpretation of the results (see IEC 61109:2008, 11.2|2 and
11.2.3).

8.3.1.3 Acceptance criteria

Obserpation of any cracks, permanent deformation or delaminations shall constitute failure of
the test.

8.3.2 Test.for the verification of the maximum design torsion load (MDTolL)

8.3.2. Test procedure

The test can be performed without a filler or the filler may be removed after the test and before
the dye penetration test.

One insulator with the smallest outer tube diameter and the smallest wall thickness and one
insulator with the largest outer tube diameter and the smallest wall thickness made on the
production line using the standard end fittings shall be selected.

The overall length of the insulators shall be at least 8 times the diameter of the core, unless the
manufacturer does not have facilities to make such a length. In this case, the length of insulators
shall be as near as possible to the specified length range. The torsion load shall be applied to
the insulators perpendicularly with the axis of the core of the insulator. No bending moment
should be applied. The insulators shall be gradually loaded to 1,1 times the MDToL rating at a
temperature of 20 °C £ 10 K and held for 30 min. The angular displacement shall be measured
at 30 min as additional information. An acceptable value of the angular displacement shall be
agreed between manufacturer and user.
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NOTE In a torsion test, the angular displacement is proportional to the length of the core between the end fittings.

An example of a test arrangement can be found in Annex C of IEC 62231:2006. After re
of the load, the steps below shall be followed:

— if required, measure the residual angular displacement,

— visually inspect the end fittings for cracks or permanent deformation,

— check that threads of the end fitting are re-usable,

moval

— cut each insulator 90° to the axis of the core at about 50 mm from the end fittings, and in

the middle part of this cut section,

~ poli . : L
- viJuaIIy inspect the cut surfaces for cracks and delaminations,

— pefform a dye penetration test to the cut surfaces to reveal cracks or delaminations.
Some|housing and filler materials may be penetrated by the penetrant. In such cases, evidence
shall he provided to validate the interpretation of the results (see IEC 61109:2008, 11.2|2 and
11.2.3).

8.3.2.2 Acceptance criteria

The tgst shall be regarded as passed if there is no evidence of

— pullout or slip of the core from the end fitting, or

— bregakage of the end fitting.

8.3.3 | Verification of the specified tension load-(STL)

8.3.3. Test procedure

The tgst can be performed without a filler;

One ipsulator with the smallest outer’tube diameter and the smallest wall thickness ar|d one
insulator with the largest outer fube diameter and the smallest wall thickness made ¢n the
produg¢tion line using the standard end fittings shall be selected.

The oyerall length of thednsulators shall be at least 8 times the diameter of the core, unlgss the
manufacturer does nothave facilities to make such a length. In this case, the length of ingulator
shall Be as near as_possible to the specified length range

The tensile loadyshall be applied to the insulators in line with the axis of the core of the ingulator
at a tgmperature of 20 °C + 10 K. The load shall be increased rapidly but smoothly from Zero to
approximately 75 % of the specmed tensile Ioad and shall then be gradually mcreased infa time

in les

8.3.3.2 Acceptance criteria
The test shall be regarded as passed if there is no evidence of

— pullout or slip of the core from the end fitting, or
— breakage of the end fitting.

8.4 Tests on shed and housing material
8.4.1 Hardness test

See |IEC 62217.
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8.4.2 Accelerated weathering test

See |IEC 62217.

8.4.3 Tracking and erosion — 1 000 h salt fog AC voltage test
See IEC 62217.

8.44 Flammability test
See IEC 62217.

8.4.5 Hydrophobicity transfer test
See IEC TR 62039.

8.5 Tests on the tube material
8.5.1 General

See IHC 62217 (tests on the core material).
The tgsts shall be carried out on specimens either with or without housing material.

8.5.2 Porosity test (Dye penetration test)
See IBRC 62217 and Annex A.

8.5.3 Water diffusion test
See IBC 62217 and Annex A.
8.6 |Water diffusion test on core with housing

See IHEC 62217.

9 Type tests

9.1 Internal pressure test

See IEC 61462-

9.2 |Bending test

See |[EC61462:

NOTE For more information to load philosopies and relationships, see Annex B.
9.3 Specified tension load test, compression and buckling withstand load test

These tests are to be performed for the major service conditions applicable.
See IEC 62231.
One sample from production line for each test.

If agreed between manufacturer and user these tests can be replaced by calculation.
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9.4 Electrical tests
9.4.1 General

The following tests shall be performed on AC and DC insulators, as applicable, once only for a
given post insulator.

If arcing and field grading devices are used in service, they shall be used in the tests.
Interpolation of electrical test results may be used for insulators of intermediate length as long
as the factor between the arcing distances of the insulators whose results form the end points
of the interpolation range is less than or equal to 1,5. Extrapolation is not allowed.

In casle of insulators for DC application the power frequency withstand voltage tests_shall be
replaced by specified DC withstand voltage tests.

The test values and procedures depend on the application (e.g. indoor or-butdoor, part of
electrical equipment or stand-alone) and are therefore to be applied aCcerding cugtomer
agreement. IEC 60071-1 or IEC 60273 may also be used for guidance.

9.4.2 Mounting arrangements for electrical tests

The mpounting arrangements for electrical tests on post insulatorsrdepend on whether switching-
impulge tests are required and on whether service conditions:are to be reproduced.

See IEC 60168.

9.4.3 Dry lightning impulse withstand voltage test

The post insulator shall be tested in accordance-with IEC 60168.

9.4.4 Dry or wet switching impulse.withstand voltage test

The ppst insulator shall be tested incaccordance with IEC 60168. Dry test is applicable ¢nly to
post insulators for indoor use and'wet test is applicable only to post insulators for outdoqr use.

9.4.5 Dry power-frequency withstand voltage test

The post insulator shall be tested in accordance with IEC 60168.

This test is applieable only to post insulators for indoor use.

replaced by specified DC withstand voltage tests.

In casF of insulators for DC application the power frequency withstand voltage test shall be

9.4.6 Wet power-frequency withstand voltage test

The post insulator shall be tested in accordance with IEC 60168.
This test is applicable only to post insulators for outdoor use.

In case of insulators for DC application the power frequency withstand voltage test shall be
replaced by specified DC withstand voltage tests.

10 Sample tests

See |IEC 61462.
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11 Routine tests

1.1

General

See |IEC 61462.

11.2

11.2.1

Routine seal leak rate test

General

This test verifies the gas/watertightness of the tube sealing system and is only applicable for

hollow
as intq
syster]
fitting,

11.2.2

The m
seal lq
at MS
mainta
shall fi
least §

11.2.3

Unpre
The to

Press

leak rate shall be lower than the volume fraction of 0,5 % per year

For hq
valve

The maximum leakage rate.(Pa m3/s) based on acceptable leakage rate limit of Frelp P§

is calg

rnal insulation. The test shall verify the tightness of all possible leak paths in the
n, including the end fitting to tube interface, the end fitting, the sealing system"of th
and the gas valve.

Test procedure

anufacturer may use any sensitive method suitable for the measurement of the sp
ak rate. For pressurized hollow core station post insulators the test shall be perf
P using gas (e.g. air, nitrogen or helium) pressure. The internal pressure s

ined for at least 5 minutes. For unpressurized hollow corg station post insulators t
e performed under a differential pressure of at least 0,05“MPa with a test duratio
minutes.

Acceptance criteria

5surized and pressurized hollow core stationpost insulators without pressure moni
irized hollow core station post insulators with pressure monitoring: The total relativ

llow core station post insulators without pressure monitoring the tightness of th
hall be verified after fillingto service pressure and final closing of the valve.

ulated as follows:

273 K+20°C
365 days x 24 hours x 60 minutes x 60 seconds

273 K + T,
Frelp *Vio X Po [tGSt] X

tal relative seal leak rate shall be lower than the volume fraction of 0,1 % per yeal.

)

pcified
brmed
all be
e test
h of at

oring:

e seal

e gas

r year

NOTE
where

365 days x 24 hours x 60 minutes x 60 seconds = 31536000 seconds per year

is the leakage rate, in Pa m3/s;
is the hollow core station post insulators gas volume, in m3;
is the rated filling pressure at T = 20 °C, in Pa absolute;

is the ambient temperature during leakage measurement, in °C;

is the percentage of tracer gas in the hollow core station post insulator gas volume.
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12 Documentation

The manufacturer shall maintain records of all serially produced composite hollow insulators in
accordance with this standard for a minimum of 10 years. These records shall contain the
following information:

— type reference number;

— serial number;

— date of manufacture;

— routine and sample tests, date and results.

The rrlanufacturer of equipment shall be provided with extracts of the records upon request.
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Annex A
(informative)

Qualification of fillers

General

Composite hollow core station post insulators contain a filler. Some examples for types of fillers
are gases, liquids, gels, or solid fillers (e.g. foam). The filler prevents inner flashovers over the
lifetime, especially caused by condensation on the inside of the tube. To achieve this, the

purpose, the nature, consequently the physics and properties of a filler, can be widely dif

is depending on the design and the ambient conditions over lifetime. To maintain' its fu
the filler should always fulfil the criteria of IEC TR 62039 e.g. in respect of electrical wit
at breakdown. Fillers should also only be tested within their specified‘temperature fange.

The filler must cope with a certain amount of moisture ingress. The amount of mojsture iEEgress

and h

Follow
(accel
Never
to pro

A.2

This test is only applicable for solid fillers.

The t¢g

A3

This test is only applicable for_selid fillers specified for temperatures above boiling.

The tg

If the
directi
before

A.4

erated) life-time test may be necessary, but as of today, there is nothing useful avi
heless, this Annex presents some tests, which are under discussion. They are in
e certain properties of the filler, necessary for the respective concept.

Dye penetration test with solid filler

st is performed according to IEC 62217 'but with filler.

Water diffusion test with solid filler

st is performed accarding to IEC 62217, but with filler.

filler is foam, the samples sizes for the prestressing can be extended by 10 mn

the voltagetest. See Figure A.1.

Tests on interfaces and connections of end fittings with filler

erent.

ction,
stand

ing, the ideal proof for the filler is to test it as an integral part,in the station pgst. An

able.
nded

in all

pns. After beiling, the outer surfaces shall be cut to the specified size of the samples

This test is applicable to all kind of fillers (including gases) specified for temperatures above
boiling. For others, instead of water immersion prestressing, alternative procedures, e.g.

condit

ioning in climate chamber, may be applied.

The test is performed according to 8.2.

For further information, the dry power frequency voltage tests can be extended by a partial
discharge (PD) measurement before and after pre stressing with the insulator in dry condition.
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Dimensions in millimetres

Core

Filler

t core

tcore

Legend:

h =301
w=15

ﬁ IEC

hm £ 0,5 mm for samples for the water diffusion test

nm + 0,5 mm for samples for the water diffusion‘test

Figure A.1 — Example of sample preparation for water diffusion test
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Annex B

(informative)

Load definitions, relationship of loads

IEC 62772:2023 © IEC 2023

Composite hollow core insulators are described and defined in IEC 61462 "composite hollow
insulators". Composite (solid core) station post insulators are described and defined in
IEC 62231. "Composite station post insulators”.

This documen
a hollew Syan e a - a Hater—d
cing the terms and definitions of IEC 62231 which deals with solid core statio

introd

applicptions, and applying them to the hollow core insulating tubes according to theinresp

standg

rds.

Since |the structural elements in both maternity standards are different, the' consideratig
relationship between the load-defining terms and definitions contained‘in‘both standz
on the respective definition and proof of the damage limit for both different design

based

Figure
insula

B.1 shows the definitions according to IEC 62231, on composite (solid core) statio

ors:

loads
IEC 62231

SCL

1,1MDCL
96h-"test

As described under 8.3.1 "Test for
verification of the maximum design cant
load (MDCL)", a cantilever load of 1,1
MDCL is applied to the test specimen

sically
g and
N post
ective

n of a
rds is
S.

n post

the
lever
imes
for a

duration of 96 hours. After this period, the test

specimen is observed against the accepf
criteria, in which the appearance of any c
and/or delaminations, detected by

penetration investigations on cut halves ¢

ance
acks
dye
f the

insulators loaded end, will constitute a failing of

the test. Thus, the test is confirming, wit
given parameters of time and temperatu
load of 1,1 times MDCL causing
deterioration to the insulator.

h the
re, a
no

IEC

Figure B.1 — Definitions according to IEC 62231
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Figure B.2 shows the definitions according to IEC 61462, on composite hollow (core) insulator:

SML
=25 MML

The damage limit is defined to b
a load level of 1,5 times MML, co

e equal or higher
mpare Figure B.1

of IEC 61462 (reproduced below). As described
under 8.5 "Bending test", the insulator is subjected
to a cantilever bending test in several stages. After

the load stage at 1,5 times MML,

the residual tube

strain must not be larger than 5 %, which in this
case confirms the integrity of the test specimen,

thus the damage limit is higher.

1LEMML [= - =« =« =

MML =« ==« =

loads

IEC 61462

Load %

250

200
150 FEEE R e R
100 Ao

50 |

SML =
2,5 x MML
Type test load

Failure
>SML

MML 1,5 MML

Figure B.2 — Definitions according to IEC 61462

Tube in plastic phase

1. Damage |imit

Tube in elastic phase

IEC
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Figure B.3 shows a comparison of the two philosophies, and the two loads proving the integrity

of the test specimens:

SML |_ SCL

=2,5 MML
15 MML - 1,iMDCL
MDCL
MML -
loads loads N
IEC 61462 IEC 62231
) IEC
Figure B.3 — Comparison of definitions IEC 61462 vs. IEC 62231

In the|lEC 62231 philosophy, the MDCL value-is dependent to the individual insulator design,
and thiere is no fixed relationship to its SCLYHowever, SML and SCL can be assumed as fequal,
both gre choosen below, often close topthe minimum cantilever bending breakdown vglue of
the regpective design.
In [IEC1 61462, the ratio between\MML and SML is defined to be 2,5.
Since |the "damaging zonés" for FRP-based products do not show sharp transition, and

relati
manu

unlesq higher rafios have been proven by design testing.

parara:ters between the“tests described above are differing, it appears that a reasT
I

nship between(MML and MDCL is in the range of MDCL = 1,0....1,5 x MML. Fina
cturer has_no-further experience, a factor of MDCL = 1,25 could be a starting

some
nable

y, ifa

point,
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Annex C
(informative)

Principle sketch of hollow insulators designh assembly

Figure C.1 shows the interface description for insulator with housing made by modular

assembly:

Interfage description for insulator with housing made bg@g)éular assembly

P, = Polymer shed, $
.\@
A = AdHesive, N\
- O
P, = Pplymer sheath, \{:\,
P = Primper, S

T = Tube (FRP),
E = En( fitting,
| = Intefnal insulation C)

Tube/internal insulation interface

Housing assembly interface

%be/housing/end fitting interface flesign

Tube and end fitting assembly progess

IEC

N\

o

-

S

Figure C.1 — Inté:\&c’e description for insulator with housing made by modular ass¢mbly

NS

O
3
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Figure C.2 shows the interface description for insulator with housing made by injection moulding
and ouvermold end fitting:

Tube/internal insulation interface

Tube/i@@glend fitting interface design

@nd end fitting assembly proce:

(7]

0\\ IEC
Interfagde description for insulator with housing made b@tion moulding and ouvermold end fitting
Po = Pglymer, $\
P = Primper, A’\Q)
T = Tube (FRP),
xO
E = En( fitting, \jr
QS

| = Intefnal insulation AN

NOTE |The primer is usually $t\7isible

Figure Céa terface description for insulator with housing made
injection moulding and ouvermold end fitting

o&
C)%
%
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ISOLATEURS SUPPORTS COMPOSITES CREUX PRESENTANT UNE
TENSION ALTERNATIVE SUPERIEUR"E A1000V ET UNE TENSION
CONTINUE SUPERIEURE A 1 500 V — DEFINITIONS, METHODES D’ESSAI

ET CRITERES D’ACCEPTATION

AVANT-FRUFUS

La ¢ommission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation/co
de fensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEC,a ‘pour d
favgriser la coopération internationale pour toutes les questions de normalisation dangyles doma
Iéldctricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des Normes$ internat
des|Spécifications techniques, des Rapports techniques, des Spécifications accessibles'au public (PAS
Guigles (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée g des-comités d’étud
travpux desquels tout Comité national intéressé par le sujet traité peut participer. Les organ
intefnationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent égalem
travhux. L’'IEC collabore étroitement avec I'Organisation Internationale de (Normalisation (ISO), se
conflitions fixées par accord entre les deux organisations.

nposée
bjet de
nes de
onales,
et des
es, aux
sations
ent aux
on des

Les|décisions ou accords officiels de I'|EC concernant les questions techniques représentent, dans la mesure du

possible, un accord international sur les sujets étudiés, étant donné quefles*Comités nationaux de I'lEC int
son{ représentés dans chaque comité d’études.

Les|Publications de I'lEC se présentent sous la forme de regommandations internationales et sont
comme telles par les Comités nationaux de I'lEC. Tous les€fforts raisonnables sont entrepris afin qt

Bressés

hgréées
e I'lEC

s’agsure de I’exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsfable de

I’événtuelle mauvaise utilisation ou interprétation qui en estfaite par un quelconque utilisateur final.

Danls le but d’encourager I'uniformité internationale, les Comités nationaux de I'lEC s’engagent, dans
megure possible, a appliquer de fagon transparente\des Publications de I'lEC dans leurs publications na
et rggionales. Toutes divergences entre toutes, Publications de I'lEC et toutes publications nation
régipnales correspondantes doivent étre indiquées'en termes clairs dans ces dernieres.

L'IEIC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indép
fourhissent des services d’évaluation de~conformité et, dans certains secteurs, accédent aux mard
conformité de I'lEC. L’IEC n’est responsable d’aucun des services effectués par les organismes de cert
indgpendants.

TouE les utilisateurs doivent s’agsurer qu’ils sont en possession de la derniére édition de cette publicatid

Aucline responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mand
y cdmpris ses experts particuliers et les membres de ses comités d’études et des Comités nationaux d
pouf tout préjudice causé eh cas de dommages corporels et matériels, ou de tout autre dommage de
natyre que ce soit, diréctg ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les d4
décpulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication d
ou qu crédit qui luirest accordé.

L’atfention est attirée sur les références normatives citées dans cette publication. L’utilisation de publ
réféfencées-est obligatoire pour une application correcte de la présente publication.

L’atjention.est attirée sur le fait que certains des éléments du présent document de I'l[EC peuvent faire I’

oute la
ionales
bles ou

endants
ues de
fication

=}

ptaires,
e 'lEC,
luelque
penses
e I'lEC,

cations

bjet de

droifsndesbrevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de

brevet.

L'IEC 62772 a été établie par le comité d’études 36 de 'lEC: Isolateurs. Il s’agit d’'une Norme
internationale.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2016. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) modification des termes et définitions;

b) modifications des procédures d’essai incluses dans I'l[EC TR 62039 et I'lEC 62217 (Essai
de transfert d’hydrophobicité; Essai de pénétration d’eau sur noyau avec revétement);

c¢) harmonisation du Tableau 1 (Essais de conception et essais de type exigés) avec d’autres
normes de produits;

d) mise a jour de I'Annexe A (Qualification des charges internes);

e) ajout d’'une nouvelle Annexe B informative (Définition des charges et relations entre elles).
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INTRODUCTION

Les isolateurs supports composites creux sont constitués d’'un noyau creux isolant (tube),
supportant la charge mécanique et protégé par un revétement polymeére; la charge mécanique
est transmise au noyau par l'intermédiaire des armatures d’extrémité. Le noyau creux est
entierement rempli de matériau isolant. Le noyau est composé de fibres de verre imprégnées
de résine.

Les isolateurs supports composites creux sont en général utilisés comme supports isolants
dans les postes. Pour procéder aux essais de conception, I'lEC 62217 est a appliquer aux
matériaux et interfaces de l'isolateur. Des essais regroupés sous la dénomination "Essais de
conceptiion™ sont realises une 1ois seulement pour les isolateurs satsiaisant aux,mémes
conditjons de conception. Pour tous les essais de conception réalisés sur des_isolpteurs
supports composites creux, les articles communs définis dans I'lEC 62217 s’appliquent.
Pour gutant que cela soit applicable, I'influence du temps sur les propriétésfélectriglies et
mécarniques des composants (matériau du noyau, revétement, interfaces, etc:). et de l'isglateur
suppoft composite creux complet a été prise en compte dans la spécification des esshis de
conception, afin d’assurer une durée de vie satisfaisante dans des conditions de confrainte
normdlement connues en service.

Le présent document fait référence a I'lEC 61462, Isolateurs composites creux — Isolateurs
avec Qu sans pression interne pour utilisation dans des appareillages électriques de tepsions
nomingles supérieures a 1 000 V — Définitions, méthodes d'essais, criteres d’acceptation et
andations de conception, ainsi qu’a I'lEC 62231, I[solateurs supports composites figides
a socle destinés aux postes a courant alternatif de ténsions supérieures a 1 000 V jlsqu’a

décritg dans I'lEC 62231 peuvent étre utilisés malgté-la limitation de tension de service prévue
S postes.

Il est préférable d’utiliser un revétement en, polymére présentant un caractére hydrophpbe et
un mécanisme de transfert d’hydrophobijcité (HTM, Hydrophobicity Transfer Mechanismf) pour
les isqlateurs supports composites creux. Cela est di au fait que le diamétre peut avdir une
influence significative pour les xsurfaces hydrophiles (voir également I'IEC 60815-3).
Par exemple, le caoutchouc de silicone est reconnu comme étant un moyen efficace d¢g lutter
contrel les conditions de servicé sous pollution sévere. Pour I’heure, I’'essai de cheminement et
d’érosjon en courant alternatif-de 1 000 h de I'l|EC 62217 est utilisé pour établir une exigence
minimple pour la résistance au cheminement et a I'érosion, a la fois en courant alternatif et en
couramt continu.

Les igolateurs supports composites creux sont utilisés dans les applications en cpurant
alternatif et les @pplications en courant continu. Avant que la norme appropriée polur les
applicptions en-courant continu soit publiée, la majorité des essais énumérés dans la prg¢sente
normeg peuvent également s’appliquer aux isolateurs en courant continu. Malgré| cela,
le dév Ioppement d une procedure d’essai de reS|stance au chemmement et a Ier03|o1 pour
Btude.
Des mformatlons sur la dlfference entre un essai d’érosion en courant alternatif et en courant
continu pour un matériau peuvent étre consultées dans la brochure technique 611 du Conseil
International des Grands Réseaux Electriques (CIGRE) [8]'. Pour I'heure, l'essai de
cheminement et d’érosion en courant alternatif de 1 000 h de I'l[EC 62217 est utilisé pour établir
une exigence minimale pour la résistance au cheminement et a I’érosion.

1 Les chiffres entre crochets renvoient a la Bibliographie.
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ISOLATEURS SUPPORTS COMPOSITES CREUX PRESENTANT UNE
TENSION ALTERNATIVE SUPERIEURE A 1 000 V ET UNE TENSION
CONTINUE SUPERIEURE A 1 500 V — DEFINITIONS, METHODES D’ESSAI
ET CRITERES D’ACCEPTATION

1 Domaine d’application

pphq
compagsites creux qui sont constitués d’un tube (noyau) |solant en fibres imprégnées de fésine
supportant la charge mécanique, d’'un matériau de charge interne (solide, liquidé/-gaz} sous
pressipn ou pas), d’'un revétement en polymere a I'extérieur du tube isolant’(par exemple
silicone ou éthyléne-propyléne) et de dispositifs de fixation a ses extrémités. Les isolpteurs
suppofts composites creux, tels que définis dans la présente norme, sont de'stinés a l'utilisation
générale dans les postes, tant en extérieur qu’en intérieur. lls fonctionpent avec une té¢nsion
alternative assignée de plus de 1 000 V en courant alternatif et & une’fréquence maximple de
100 Hg, ou sont utilisés dans les systémes a courant continu avec une tension assignée
supérieure a 1 500 V en courant continu.

Le prdsent document a pour objet:

— de|définir les termes utilisés;
— de|spécifier des méthodes d’essai;

— de|spécifier les critéres d’acceptation.

A I'exgeption de I'essai thermomécanique, tots les essais du présent document sont réalisés a
température ambiante normale. Le présent document ne spécifie pas d’essais quj sont
caractgristiques de l'appareillage dont.Kisolateur support composite creux peut former un
élémept constitutif (par exemple interrupteur-sectionneur, support de réactance, valyes de
couramt continu haute tension (CCHT)).

2 Reférences normatives

Les documents suivants_sont cités dans le texte de sorte qu’ils constituent, pour tout ou|partie
de leyr contenu, des‘/exigences du présent document. Pour les références datées,|seule
I’éditign citée s’applique. Pour les références non datées, la derniére édition du documgnt de
référence s’applique (y compris les éventuels amendements).

IEC 60168, Essais des supports isolants d’intérieur et d’extérieur, en matiere céramique|ou en
verre,|destinés a des installations de tension nominale supérieure a 1 000 V

IEC 61109, Isolateurs pour lignes aériennes — [solateurs composites de suspension et
d’ancrage destinés aux systémes a courant alternatif de tension nominale supérieure a
1 000 V — Définitions, méthodes d’essai et criteres d’acceptation

IEC 61462, Isolateurs composites creux — Isolateurs avec ou sans pression interne pour
utilisation dans des appareillages électriques de tensions nominales supérieures a 1 000 V —
Définitions, méthodes d’essais, critéres d’acceptation et recommandations de conception

IEC 62217, Isolateurs polymériques a haute tension pour utilisation a [lintérieur ou a
I’extérieur — Définitions générales, méthodes d’essai et critéres d’acceptation
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IEC 62231:2006, Isolateurs supports composites rigides a socle destinés aux postes a courant
alternatif de tensions supérieures a 1 000 V jusqu’a 245 kV — Définitions, méthodes d’essai et
critéres d’acceptation

IEC TR 62039, Selection guidelines for polymeric materials for outdoor use under HV stress
(disponible en anglais seulement)

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s’appliquent.

L’'ISO et 'IEC tiennent a jour des bases de données terminologiques destinées a étre-ut|lisées
en nofmalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse http://www.electropedia.org/
e ISP Online browsing platform: disponible a I'adresse http://www.iso.opg/obp

3.1
isolatpur support composite creux
isolatgur support composé d’au moins trois parties isolantes, a savoir un tube, un revétement
avec qu sans ailettes, et une charge interne

Note 1 p l'article: Des armatures d’extrémité sont fixées sur le tube/isolant. Le revétement avec ou sans|ailettes
peut étge ignoré dans le cas de conditions d’environnement spécifiques (par exemple en intérieur).

Note 2 p I'article: Un isolateur creux peut étre constitué d’unieu plusieurs éléments d’isolateurs assemblés d’'une
fagon pgrmanente.

3.2
isolatpur support
isolatgur servant a la fixation rigide d’'une>piece sous tension qui doit étre isolée de la tdrre ou
d’une futre piéce sous tension

Note 1 p l'article: Un isolateur support peut étre un assemblage d’éléments de support isolant (pile).

Note 2 f I'article: Cette Note ne s’applique qu’au texte anglais.

[SOURCE: IEC 60050-47422007, 471-04-01, modifié — ajout de "(pile)" dans la Note 1 a I'article]

3.3
tube (noyau)
partie |isolante interne d’un isolateur support composite creux qui assure les caractéristiques
mécarniques

Note 1 p I'article: Le revétement, le matériau de charge interne et les ailettes ne font pas partie du noyau.

Note 2 a I'article: Les fibres imprégnées de résine sont structurées de maniére a atteindre une résistance
mécanique suffisante. Des couches de fibres différentes peuvent étre utilisées pour satisfaire a des exigences
particuliéres.

3.4

charge interne

matériau isolant remplissant tout I'espace interne (solide, liquide, gaz, sous pression ou pas)
de l'isolateur support composite creux
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3.5

dispositif de fixation (armature d’extrémité)

dispositif, faisant partie d’un isolateur, qui sert a fixer celui-ci a une structure de support, a un
conducteur, a une partie d’'un équipement ou a un autre isolateur

Note 1 a [l'article: Lorsque le dispositif de fixation est métallique, I'appellation "armature métallique" est
normalement utilisée.

[SOURCE: IEC 60050-471:2007, 471-01-06, modifié — ajout de "dispositif de fixation" dans le
terme]

3.6
couplpge
partie|de I'armature de fixation qui transmet la charge au matériel externe a I'isolateur

[SOURCE: IEC 62217:2012, 3.14]

3.7
zone ¢fe connexion
zone qu la charge mécanique est transmise entre le corps isolant et-I’armature d’extrémijté

[SOURCE: IEC 62217:2012, 3.13]

3.8
revétement
partie|isolante externe d’un isolateur support composite creux, qui assure la ligne d¢ fuite
nécespaire et protege le tube de I’environnement

Note 1 p l'article: Si une gaine intermédiaire est utilisee, elle fait partie intégrante du revétement.

[SOURCE: IEC 62217:2012, 3.7]

3.9
ailettg
partie [isolante en saillie sur le~fit d’'un isolateur, destinée a augmenter la ligne de fuite

Note 1 p I'article: Une ailettespeut étre avec ou sans ondulations.

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

3.10
fat d’un isolateur
partie lisolante centrale d’un isolateur située entre les ailettes

Note 1 aTarticle: Cette note ne s applique qu au lexte anglars.

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

3.1

ligne de fuite

distance la plus courte ou somme des distances les plus courtes le long de la surface d’un
isolateur entre deux parties conductrices qui supportent normalement la tension de service
entre elles

Note 1 a I'article: La surface de toute matiere de scellement non isolante n’est pas considérée comme faisant partie
de la ligne de fuite.

[SOURCE: IEC 60050-471:2007, 471-01-04, modifié — suppression de la Note 2 a I'article]
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3.12

distance d’arc

plus courte distance dans l'air a I'extérieur de l'isolateur entre les parties métalliques sur
lesquelles on applique normalement la tension de service

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

3.13
interface
surface de contact entre les différents matériaux

Note 1 fTarticle: La plupart des isolateurs composites présentent plusieurs interfaces (voir TAnnexe C), a[savoir:
— entre le revétement et les armatures d’extrémité;

— entre les diverses parties du revétement, par exemple entre les ailettes ou entre les ailettes et la‘gaine;
— entre le tube et le revétement;

— entre le tube et la charge interne.

[SOURCE: IEC 62217:2012, 3.11, modifié — ajout de "contact"]

3.14
limite|d’endommagement du tube sous contrainte mécanique

limite,|sous laquelle les charges mécaniques peuvent étre appliquées, a température amtEiante
normale, sans apparition d’endommagements microscopigues sur les tubes en composi

Note 1 [a I'article: Au-dessous de la limite d’endommagementi e“tube est sollicité dans le domaine é|astique
réversiljle. Lorsque la limite d’endommagement est franchiej le tube est sollicité dans le domaine plastique
irréversfble, ce qui se traduit par un endommagement permanent du tube qui peut ne pas étre visible a un niveau
macrosfopique (une définition plus précise est donnée a l’Annexe C de I'lEC 61462).

3.15

charge mécanique maximale

CMM[

charge de flexion la plus élevée qu'il(ést prévu d’appliquer aux isolateurs supports compgosites

creux selon I'lEC 61462

Note 1 p I'article: La CMM de l'isolateur support composite creux est spécifiée par le fabricant de I'isolateur.

3.16

charge mécanique spécifiée

CcMSs f

charge de flexion spécifiée par le fabricant, qui est utilisée pour les essais mécaniques|et qui

est validée lons d’un essai de type a température ambiante normale

Note 1 p larticle: La CMS constitue la base du choix des isolateurs supports composites creux par rapgort aux
chargeg externes.

3.17

charge de flexion spécifiée

CFs

charge de flexion qui peut étre supportée par I'isolateur lorsqu’il est soumis a essai dans les
conditions spécifiées par I'EC 62231

3.18

charge de flexion maximale de conception

CFMC

niveau de charge au-dessus duquel le dommage sur I'isolateur intervient et qu’il convient de ne
pas dépasser en service selon I'l[EC 62231

Note 1 a l'article: Pour plus d’informations sur les principes et relations applicables aux charges, voir I'’Annexe B.
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3.19

charge de torsion spécifiée

CToS

niveau de la charge de torsion auquel I'isolateur peut résister lorsqu’il est soumis a essai dans
les conditions spécifiées par I'lEC 62231

3.20

charge de torsion maximale de conception

CToMC

niveau de charge au-dessus duquel le dommage sur I'isolateur intervient et qu’il convient de ne
pas dépasser en service selon I'|[EC 62231

3.21

charge de traction spécifiée

CTS f

chargeé de traction a laquelle I'isolateur peut résister lorsqu’il est soumis a' eSsai daphs les

conditjons spécifiées par I'lEC 62231

3.22
chargp de traction maximale de conception
CTMC
niveay de charge au-dessus duquel le dommage sur l'isolateurdntervient et qu’il convienfde ne
pas depasser en service selon I'lEC 62231

3.23
charge de compression spécifiée
CCoS
charge de compression qui peut étre supportée parl'isolateur lorsqu’il est soumis a essdji dans
les copditions établies par I'l|EC 62231

3.24
chargf de flambage
charg¢ de compression qui induit lexflambage du noyau de l'isolateur selon I'lEC 62231

3.25
charlsr de compression maximale de conception
CCoMC

niveay de charge au-déssus duquel le dommage sur I'isolateur intervient et qu’il convientlde ne
pas de¢passer en service selon I'lEC 62231

3.26
charg£ de rupture d’un isolateur support composite creux

charge cofrespondant a la rupture ultime de I'isolateur, charge maximale qui peut étre afteinte
lorsquerl’isolateur est soumis a essai dans les conditions spécifiées (valable pour les esdais de
flexion ou de pression)

Note 1 a l'article: L’endommagement sur le tube est susceptible de se produire aux charges inférieures a la charge
de rupture de l'isolateur.

3.27

fleche sous charge de flexion

déplacement d’un point d’un isolateur, mesuré perpendiculairement a son axe, sous I'’effet d’'une
charge appliquée perpendiculairement a cet axe

Note 1 a I'article: Les relations fleche/charge sont déterminées par le fabricant.

3.28

fleche résiduelle

différence entre la fleche initiale d’un isolateur support composite creux avant I'application de
la charge de flexion et la fleche finale obtenue aprés le relachement de la charge
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3.29

déplacement angulaire résiduel

différence entre le déplacement angulaire initial, le cas échéant, d’'une des armatures
d’extrémité de I'isolateur par rapport a I'autre armature d’extrémité de l'isolateur, mesuré avant
'application de la charge de torsion, et le déplacement angulaire final mesuré aprées
relachement de la charge de torsion

Note 1 al'article: Le déplacement angulaire résiduel peut dépendre de la durée d’application de la charge de torsion
et du temps entre le relachement de la charge de torsion et la mesure du déplacement.

3.30
surpression
pressipn SUPETIeUre a la pression ambianie a Iinterieur d une enveloppe a surpression imterne

[SOURCE: IEC 60050-426:2020, 426-09-16]

3.31
pressjon maximale de service
PMS
surprgssion maximale en conditions de service, spécifiée par le fabricant d’équipement

3.32
pressjon interne spécifiée
PIS
surprgssion interne spécifiée par le fabricant, qui est conirélée par un essai de type réalisé a
température ambiante normale

Note 1 p I'article: La PIS est spécifié¢e comme étant la limite'de tenue a court terme de conception, en desgous de
laquellq la structure de I'isolateur reste intacte, mais des dommages peuvent déja survenir. Elle peut étre sugérieure
a 4 fois|la valeur de la PMS.

3.33
isolatpur avec pression interne
isolatgur rempli en permanence de gaz ou de liquide, dont la pression maximale de service est
supérieure a une surpression de 0,05 MPa

3.34
isolatpur sans pression_interne
isolatgur rempli en permanence de gaz ou de liquide, dont la pression maximale de service est
inférigure ou égale alume surpression de 0,05 MPa

3.35
tempirature spécifiée
températures maximale et minimale admises pour I'isolateur support composite creux

Note 1 aTariicle:r La temperature speciiiee est stipulee par le fabricant.

3.36
fabricant
personne ou organisation produisant les isolateurs supports composites creux

3.37

fabricant d’équipement

personne ou organisation produisant I'équipement électrique dans lequel les isolateurs
supports composites creux sont utilisés
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3.38

lot

groupe d’isolateurs offert pour acceptation en provenance d’'un méme fabricant, d'une méme
conception et fabriqué selon les mémes conditions de production

Note 1 a l'article: Un ou plusieurs lots peuvent étre offerts pour acceptation; le ou les lots offerts peuvent étre
constitués de tout ou partie de la quantité commandée.

[SOURCE: IEC 62155:2003, 3.22, modifié — suppression de "creux" et de "ou corps d’isolateur
creux"]

4 |dentificati t
nurcatron—etmarqguage

Le plgn du fabricant doit indiquer les dimensions appropriées et les valeurs nécessdires a
I'ident|fication et I'essai de [lisolateur conformément au présent documentf’Le plap doit
également indiquer les tolérances de fabrication applicables. De plus, lacdésignation IEC
pertingnte, le cas échéant, doit étre indiquée sur le plan.

Chaqye isolateur support composite creux doit étre marqué avec le nom ou la njarque
commerciale du fabricant et ’'année de fabrication. De plus, chaque isolateur support comlposite
creux |doit porter la marque du type et le numéro de série pouf_en permettre I'identifi¢ation.
La charge mécanique de conception maximale doit au moins{étre également marque¢e sur
chaqu isolateur, par exemple: CFMC: 4 kN. Ces marquages-doivent étre lisibles et indél¢biles.

5 Copnditions d’environnement

Voir |4 description dans I'lEC 62217.

6 Informations relatives au transport, au stockage et a I’installation

Voir 14 description dans I'l|EC 62217

7 Classification des essais

7.1 Généralités

Les egsais sont divisés en groupes, répartis comme suit.

7.2 |Essais.de conception

Ces essais ont pour but de vérifier que la conception, les matériaux et la technologie de

fabrication-sont appropries-

Une conception d’isolateur support composite creux est définie par:

— les matériaux, la formulation et la conception du tube, le revétement, la charge interne et la
méthode de fabrication;

— le matériau des armatures d’extrémité, leur conception et la méthode de fixation;

— I'épaisseur du revétement recouvrant le tube (y compris la gaine, le cas échéant).

Pour les nouvelles conceptions, et lorsque des modifications de conception ont lieu,
une requalification doit étre effectuée conformément au Tableau 1.
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Tableau 1 — Essais de conception et essais de type exigés

S| la modification de la ALORS les essais suivants doivent étre répétés: 2
conception de I'isolateur
concerne:
Essais de conception Essais de type
IEC 6277 | IEC 62772
2:-, -,
IEC 62
IEC 62 | IEC 62 IEC 62772:-, 8.4 8,5 8,6 IE702-627 772:-,
772:-, | T72:-, Essais du matériau des Essais | Essais sur o 9.1,
8.2 8.3.1 ailettes et du revétement surle le tube 9,4 9.2,
matériay avec 9.3

du tube | revétemen
t

—cw|Woon|lWon|lWon|lWo|Wo|lWo|WoWlhollkdonoo.dlWo o oW o o

1 Revétement

Matériaux,
formulation ou
procédé de
fabrication’

1a X XD | XD | X [XD]| xe) X2

Processus

1o d’assemblage?

1c Profil xb) X

2 Tlube

Matériau, formulation
2a ou procédé de X X X | X Xa X
fabrication?

2b Conception* X X | X X
3 Armature d’extrémité
Matériau ou
3a processus X X X

d’assemblage

Conception de la
3b zone de connexion X X
des armatures

d’extrémité

4 Ipterface

Rrimaire utilisé_et a
)
4a méthode diapplication X X

Rrocessus d’assemblage
4b |du tdbe-et des armatures X X X
d extrémité’

Conception de I'interface
4c |tube-revétement- X X X X
armature d’extrémité®

Matériau ou méthode de
remplissage®
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