IEC/TS 60815-2:2008(E)

IEC

IEC/TS 60815-2

Edition 1.0 2008-10

®

TECHNICAL
SPECIFICATION

Sel
poll
Part

O
N
o
tion and dimensioning of high-voltage iélators intended for use in

ted conditions — N
2: Ceramic and glass insulators for@ systems



https://iecnorm.com/api/?name=7b60958d6cb29440f827bbbbb879097e

CH-1

Emai
Web:

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2008 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.
If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.
Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette

publidation, utilisez les coordonnées ci-apres ou contactez le Comité national de la CEI de votre pays de résidence.

IEC {entral Office
3, rug de Varembé

P11 Geneva 20

Switzprland

[ inmail@iec.ch
www.iec.ch

Abou

The teg

IEC publications

latest eflition, a corrigenda or an amendment might have been published.

" Cata

ogue of IEC publications: www.iec.ch/searchpub

The IE¢ on-line Catalogue enables you to search by a variety of criteria (reference number, text, technical commi
It also gives information on projects, withdrawn and replaced publications,

= |EC Just Published: www.iec.ch/online_news/justpub

Stay up

on-line

and also by email.

" Electfopedia: www.electropedia.org

The wo|

in Engl

Vocabulary online.

= Cust

mer Service Centre: www.iec.ch/webstore/custserv

If you Wish to give us your feedback on this publication or need further assistance, please visit the Customer

Centre

FAQ or contact us:

Email: ¢sc@iec.ch
Tel.: +41 22 919 02 11
Fax: +4{1 22 919 03 00

hnical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the

tee,...).

to date on all new IEC publications. Just Published details twice/a month all new publications released. Apailable

rd's leading online dictionary of electronic and electrical‘terms containing more than 20 000 terms and definitions
sh and French, with equivalent terms in additionallanguages. Also known as the International Electrotg¢chnical

Service



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
https://iecnorm.com/api/?name=7b60958d6cb29440f827bbbbb879097e

IEC IEC/TS 60815-2

(]
®

TECHNICAL
SPECIFICATION

Edition 1.0 2008-10

O\

polliited conditions —

Selection and dimensioning of high-voltageaélators intended for use in

: : »

Part|2: Ceramic and glass insulators for @:.¢. systems
Z
o)
>
K\
xO
O
o
S
S
o3
3
N2

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION PRICE CODE S
ICS 29.080.10 ISBN 978-2-88910-302-7

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=7b60958d6cb29440f827bbbbb879097e

-2 - TS 60815-2 © IEC:2008(E)

CONTENTS
O L L @ 1 I PP 4
T SCOPE AN ODJECT. ...t 6
P (] 4 ¢ =Y YN = £ =Y g Lo 6
3 Terms, definitions and abbreviations ... 6
3.1 Terms and definitioNs .. .. .o s 7
3.2 ADDreVIatioNS ..o 7
N o3 1 o =T 7
5 MALErIalS .o L 8
6 Sjte severity determination ..o 8
7 Determination of the reference unified specific creepage distance (RUSCD) 1..:........ |...... 8
8 Choice of Profile .....ccccviiiiiii e B e e 9
8{1 General recommendations for porcelain and glass profiles ....,. N7 e, 9
812  Profile suitability.......cooooiiii i D e 12
9 Checking the profile parameters ... N 12
9]1 Alternating sheds and shed overhang...........co.coocc Ao e 15
9]2 Spacing versus shed overhang.........coooiiiiiiiii e 15
9/3 Minimum distance between sheds ..............cc.. i 16
9J4 Creepage distance versus ClearanCe ......... s /i 16
9I5  Shed Angle ..o N e 17
9I6  Creepage factor ... N e 17
10 Cprrection of the RUSCD......couiii N e e 17
10.1 Correction for altitude K .........a5% oo 18
10.2 Correction for insulator diameter K q.......ccoooevviiiiiiiiiiiii 18
11 Determination of the required minimum nominal creepage distance..........................f.... 19
12 Cpnfirmation by testing .. ..o om 19
12.1 Determination of the long-duration withstand voltage..............co.coin f, 19
12.2 Selection of thestandard pollution withstand test type...........ccooovinfn, 19
12.3 Artificial pollution test parameters..........ccooiviiiiiiii e 20
12.4 Criteria of confirmation ... 21
=71l To] o[ =T o] 4}V I PP PRPRPRRRPTPIN S 22
Figure 1, RUSCD as a function of SPS Class ........ccoooviiiiiiiiic e 9
Figure 2. Typical “standard” profiles ....10
Figure 3 — Typical “Open” Profiles. ... 11
Figure 4 — Typical “anti-fog” profiles........ccoiiiiiiiii e 11
Figure 5 — Typical “alternating” profiles ... 11
Figure 6 — Typical pin insulator shed profiles ....... ..o 12

Figure 7 — K54 as a function of insulator diameter ........................... 18


https://iecnorm.com/api/?name=7b60958d6cb29440f827bbbbb879097e

TS 60815-2 © IEC:2008(E) -3-

Table 1 — Principal advantages (+) and disadvantages (-) of main profile types .................... 10
Table 2 — Profile suitability, relative to a standard profile, for porcelain and glass
insulators assuming the same creepage distance per unit or string...........ccooovviiiiiiininen.. 13
Table 3 — Profile suitability, relative to a standard profile, for porcelain and glass
insulators assuming the same insulating length ..., 14

Table 4 — Artificial pollution test parameters for confirmation by testing ......................ol. 20



https://iecnorm.com/api/?name=7b60958d6cb29440f827bbbbb879097e

1)

9)

The
exce
specification when

—4— TS 60815-2 © IEC:2008(E)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SELECTION AND DIMENSIONING OF HIGH-VOLTAGE INSULATORS
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agrgement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, a§ nearly as possible, an intern
coniensus of opinion on the relevant subjects since each technical committee has representation f
intdrested IEC National Committees.

IEQ Publications have the form of recommendations for international use and are accepted by IEC N
Cormpmittees in that sense. While all reasonable efforts are made_to ensure that the technical content
Puljlications is accurate, IEC cannot be held responsible for _the way in which they are used or

mis|
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trarjsparently to the maximum extent possible in their>national and regional publications. Any divg

bet
the

IEQ provides no marking procedure to indicate its approval and cannot be rendered responsible
equipment declared to be in conformity with an1EC Publication.

Al

No
me
oth

expenses arising out of the *publication, use of, or reliance upon, this IEC Publication or any oth
PuRlications.

Attgntion is drawn to the Normative references cited in this publication. Use of the referenced publica

indi

Attgntion is drawnh:to the possibility that some of the elements of this IEC Publication may be the su

pat

rinain task of IEC technical committees is to prepare International Standarg

INTENDED FOR USE IN POLLUTED CONDITIONS -

Part 2: Ceramic and glass insulators for a.c. systems

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization con
national electrotechnical committees (IEC National Committees). The object of IEC _i§ to p
rnational co-operation on all questions concerning standardization in the electrical and electronic fig
end and in addition to other activities, IEC publishes International Standards, Technical ‘Specifiq

prising
romote
Ids. To
ations,

hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter feféerred to ag “IEC

lication(s)”). Their preparation is entrusted to technical committees; any IEC National*\Committee int
he subject dealt with may participate in this preparatory work. International~governmental an
rnmental organizations liaising with the IEC also participate in this preparation:~IEC collaborates
the International Organization for Standardization (ISO) in accordance with~conditions determi

nterpretation by any end user.

rder to promote international uniformity, IEC National* Committees undertake to apply IEC Publi

veen any |IEC Publication and the correspondingsnational or regional publication shall be clearly indig
latter.

isers should ensure that they have the Jatest edition of this publication.

liability shall attach to IEC or its-directors, employees, servants or agents including individual expe
nbers of its technical committees-and IEC National Committees for any personal injury, property dan
br damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feq

spensable for the ‘cofrect application of this publication.

ent rights. IE€shall not be held responsible for identifying any or all such patent rights.

tighal’circumstances, a technical committee may propose the publication of a tec

Erested
d non-
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ational
rom all

ational
of IEC
or any

cations
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is. In
hnical

the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

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

IEC/TS 60815-2, which is a technical specification, has been prepared by tec
committee 36: Insulators.

hnical

This first edition of IEC/TS 60815-2, together with IEC/TS 60815-1, cancels and replaces
IEC/TR 60815, which was issued as a technical report in 1986. It constitutes a technical
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revision and now has the status of a technical specification. The text of this technical
specification is based on the following documents:

Enquiry draft Report on voting
36/265/DTS 36/271A/RVC

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

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

A list
dimen
on thg

The ¢
the m
the d4

A bilin

tra
re
Wi
re

amended.

of all the parts in the future IEC 60815 series, under the general title Selectio
sioning of high-voltage insulators intended for use in polluted conditions, can)be
IEC website.

aintenance result date indicated on the IEC web site under "http://Webstore.iec.

ta related to the specific publication. At this date, the publication will be
nsformed into an International standard,

confirmed,

hdrawn,

pblaced by a revised edition, or

gual version of this publication may be isstied at a later date.

n and
found

ommittee has decided that the contents of this publication will remain- unchanged until

ch" in
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SELECTION AND DIMENSIONING OF HIGH-VOLTAGE INSULATORS
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INTENDED FOR USE IN POLLUTED CONDITIONS -

Part 2: Ceramic and glass insulators for a.c. systems

cope and object

=T, which Is a technical speciication, Is applicable 10 the selection o1 Ce€
ass insulators for a.c. systems, and the determination of their relevant dimensio
bd in high-voltage systems with respect to pollution.

bart of IEC 60815 gives specific guidelines and principles to arrive~at an inf
ment on the probable behaviour of a given insulator in certain pollution ‘environmen

asis for the structure and approach of this part of IEC 60815 is‘fully explained in If
-1.

bject of this technical specification is to give the user mears to:

termine the reference unified specific creepage distance (RUSCD) from site po
erity (SPS) class;

luate the suitability of different insulator profiles;

termine the necessary USCD by applying,corrections for insulator shape, size, po
C. to the RUSCD;

ramic
ns, to

brmed
ts.

FC/TS

lution

sition,

required, determine the appropriate test methods and parameters to verify the

rformance of the selected insulators.
lormative references

bllowing referenced documents are indispensable for the application of this docd

referenced document (including any amendments) applies.
D050-471, International Electrotechnical Vocabulary — Part 471: Insulators

D507,<Artificial pollution tests on high-voltage insulators to be used on a.c. systems

ment.
dition

S '60815-1. Selection and dimensioning of high-voltage insulators for polluted con

itions

— Part 1: Definitions information and general principles

3 Terms, definitions and abbreviations

For the purposes of this document, the following terms, definitions and abbreviations apply.
The definitions given below are those which either do not appear in IEC 60050-471 or differ
from those given in IEC 60050-471.


https://iecnorm.com/api/?name=7b60958d6cb29440f827bbbbb879097e

TS 60

3.1
3.2

815-2 © IEC:2008(E) -7-

Terms and definitions

unified specific creepage distance
USCD

creepage distance of an insulator divided by the r.m.s. value of the highest operating voltage
across the insulator

NOTE 1

This definition differs from that of specific creepage distance where the line-to-line value of the highest

voltage for the equipment is used (for a.c. systems usually Um/\/S). For line-to-earth insulation, this definition will
result in a value that is V3 times that given by the definition of specific creepage distance in IEC/TR 60815 (1986).

NOTE 2

NOTE

3.3
refere
RUSQ
initial
profile
expre

3.4

CF
ESDD
NSDO
SDD
SES
SPS
USCO
RUSC

4 P
The o

Firstly

e dd
an

e Cg

For ‘U’ see IEV 604-03-01 1.

It is generally expressed in mm/kV and usually expressed as a minimum.

nce unified specific creepage distance

D

value of unified specific creepage distance for a pollution site before correction fo
, mounting position, etc. according to this technical specification and gen
5sed in mm/kV

Abbreviations

creepage factor
equivalent salt deposit density
non soluble deposit density
salt deposit density
site equivalent salinity
site pollution severity
unified specific creepage distance
D reference unified specific ereepage distance

rinciples
verall process of insulation selection and dimensioning can be summarized as follo

, using IEC/TS60815-1:

terminerttie appropriate approach: 1, 2 or 3 as a function of available knowledge
d resources;

llectthe necessary input data, notably system voltage, insulation application type]

p

stybushing, etc.):

e collect the necessary environmental data, notably site pollution severity and class.

At this stage, a preliminary choice of possible candidate

applications and environment may be made.

Then,

using this technical specification:

size,
erally

WS:

, time

(line,

insulators suitable for the

e refine the choice of possible candidate ceramic or glass insulators suitable for the

en

vironment;

1 References in square brackets refer to the bibliography.
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determine the reference USCD for the insulator types and materials, either using the
indications given in this technical specification, or from service or test station experience
in the case of approach 1 (Clause 7);

choose suitable profiles for the type of environment (Clause 8);

verify that the profile satisfies certain parameters, with correction or action according to
the degree of deviation (Clause 9);

modify, where necessary (approaches 2 and 3), of the RUSCD by factors depending on
the size, profile, orientation, etc. of the candidate insulator (Clauses 10 and 11);

verify that the resulting candidate insulators satisfy the other system and line

reEuirements such as those given in Table 2 of IEC/TS 60815-1 (e.qg. imposed geometry,
dimensions, economics);

vgrify the dimensioning, if required in the case of approach 2, by laboratory tests (see
Clause 12).

NOTE | Without sufficient time and resources (i.e. using approach 3), the determination of the hecessary USICD will

have lgss accuracy.

5 Materials

This technical specification is applicable to ceramic and glass/insulators. The guidance|given
here [assumes that the insulators are of standard manufacture without any surface

modif{cation or treatment.

Technjologies exist intended to improve the performafice’of such insulators under pollutign, for
example, semi-conducting glaze and hydrophobic.coatings. At present it is not possiple to
give gpecific information on the degree and ddrability of the improvement given by| such

technoplogies.

conc
choic

As f%r as the relative performance .of;ceramic and glass insulators under pollution is

rned, there is no notable consistent difference between these materials; hende the
of either glass or ceramic mdterial with respect to the other depends purely on factors

(e.g. pgeing, operating experience, maintenance procedures) which are out of the scgpe of

this tgchnical specification.

6

Sjte severity determination

For tHe purposes_6f standardization, five classes of pollution characterizing the site sgverity
are qualitatively defined in IEC/TS 60815-1, from very light pollution to very heavy poljution,

as follows:
a 1+ Verylight;
b L Light;
¢ — Medium;
d — Heavy;

e — Very heavy.

NOTE These letter classes do not correspond directly to the previous number classes of IEC/TR 60815:1986.

The SPS class for the site is determined according to IEC/TS 60815-1 and is used to
determine the reference USCD for glass and ceramic insulators.

7 Determination of the reference unified specific creepage distance (RUSCD)

Figure 1 shows the relation between SPS class and RUSCD for glass and ceramic insulators.
The bars are preferred values representative of a minimum requirement for each class and
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ven for use with approach 3 as described in IEC/TS 60815-1. If the estimation of SPS

tends towards the neighbouring higher class, then the curve may be followed.

ct SPS measurements are available (approach 1 or 2), it is recommended to t

ake a

RUSCD which corresponds to the position of the SPS measurements within the class by

follow

ing the curve in Figure 1.

60,0

Pl
55,0 53,7~

bl
RN EER

Basic USCD (mm/kV)

In ca

50,0
45,0
40,0
35,0
30,0
25,0
20,0

34,7

27,8

22,0

e Ly gy
L L I B LA B R

a b c €) e
\\Q/ SPS Class
O IEC
G

Figure 1 — RUSCD as a fur\Qon of SPS class

ses of exceptionally high SPS in, or b s0\1d class e (see IEC/TS 60815-1, 8.

minimum RUSCD may not be adequate D ding on service experience and/or Iabo

test r

1967/08

P) the
ratory

bsults a higher USCD can be used@n some instances mitigation may be usefu] (see

IEC/T]S 60815-1, 9.5.5). A\Q)

NOTE | It is assumed that the final USC \gulting from the application of the corrections given hereaftef to the
RUSCD will not correspond exactly to, epage distance available for catalogue insulators. Hence it is preferred
to world with exact figures and to ro to an appropriate value at the end of the correction process.

8 Choice of profile@ ’

8.1 |Generalre ga\mendations for porcelain and glass profiles

Table|1 belo ws a brief summary of the principal advantages and disadvantages pof the
main profil s with respect to pollution performance.

For stp\%érd profiles see Figure 2.

NOTE In the case of long rods, posts and hollows, the typical standard profile shed inclinations are 14° - 24° for

the shed top angle o and 8° — 16° for the shed bottom angle B (illustrated in Figure 2b). Smaller angles are
generally considered as being aerodynamic, while larger angles are considered as being anti-fog.
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Table 1 — Principal advantages (¥) and disadvantages (=) of main profile types

Alternating shed

Total surface
becomes polluted but
is accessible for
natural cleaning

more“pollution under
rapid accumulation
conditions, such as
storms, typhoons,
etc.

Requires a longer
string length

Wind born deposit
accumulates on
surfaces with deep
under-rib due to
reduced natural
cleaning

Mounting Standard profile Open profile Anti-fog profile arrangements
Good experience
from use in very light | ~ o |ass Prevents wetting of
t? med|uthPS | pollution, due to whole under side
classes where a lon - ' i i i
creepage distance o% aerodynamic profile during rain, mist, etc.
aerodynamically 2{:;%?10(1 natural L_ong creepage
effective profile is not 9 distance per unit
required
Total surface collects
more pollution in
id lati
Verticpl E:?)%Idit?gr?gmstghlzns Repréesents the
storms ty{)hoons relevant advantages
etc., requires longer More wind born tahnd‘d:js_aqdvar}tagef_sl of
Does not avoid strings. Good deposit accumulates } e |n_ '\{' uda 3ro e
collection of wind- experience from use on the under-side du¢ ypest..sfan ?tr ,tr?pen
born deposits in very light to to reduced natural gr anf_lt- ng with the
medium SPS classes | cleaning enefits o
(in particular dry and - increased crgepage
semidry regions) distance per|unit
where aero- .
dynamically effective - good withstajnd
profile is required capability under
heavy wetting
Collects less - good withstand
Collects less pollution pollution, as the ‘ f:a}pablllty under
because of natural aerodynamic profile Long creepage icing
cleaning by wettin gives a better self: distance per unit
9oy 9 cleaning by wetting
and wind
Hori-
zonta Total-surface collects

Figure 2a — Cap and pin standard disc insulators

R W
P

IEC 1968/08

IEC 1969/08

IEC 1970/08

Figure 2b — Standard shed profile — long rod

insulators, post insulators, hollow insulators

Figure 2 — Typical “standard” profiles

Aerodynamic or open profiles are shown in Figure 3 and anti-fog profiles are shown in

Figure 4.



https://iecnorm.com/api/?name=7b60958d6cb29440f827bbbbb879097e

TS 60815-2 © IEC:2008(E) -1 -

™
) :
IEC 1971/08

Figure 3a — Aerodynamic disc insulators Figure 3b — Aerodynamic sheds — Long rod
insulators, post insulators, hollow insulators

7

IEC 1974/08

IEC 1972/08

Figure 3 — Typical “open” profiles

IEC 1973/08
Kigure 4a — Steep anti-fog disc insulators Figure 4b — Steep anti-fog — long rod insulatorf, post
insulators, hollow insulators

IEC 1975/08 //

IEC 1976/08

Figure 4c — Deep under-ribs disciinsulators Figure 4d — Deep under-ribs on long rod insulfators,
post insulators, hollow insulators

Figure 4 — Typical “anti-fog” profiles

For the purposes of this technical specification, an alternating shed arrangement is defined as
having a minimum_difference in shed overhang of at least 15 mm (see Figure 5 and 9.4).

[ S
2=

IEC 1977/08

O\
\

IEC 1978/08
Figure 5a — Alternating shed disc insulators Figure 5b — Alternating sheds on long rod insulators,
post insulators, hollow insulators

Figure 5 — Typical “alternating” profiles

Typical pin insulator shed profiles are shown in Figure 6. In general, pin insulator profiles can
be assimilated to anti-fog profiles and are therefore not dealt with separately in the following.
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IEC 1979/08
IEC 1980/08

Figure 6 — Typical pin insulator shed profiles

8.2 |Profile suitability

Tablep 2 and 3 give simple merit values for insulator profiles. In each case’ the merit vglue of
each profile, relative to a standard profile, for use in specific areas is_given as follows:
+4 suitable, best choice;
suitable;
neutral, no particular advantage or disadvantage;
- | unsuitable, but can be used,;
--| unsuitable, avoid this choice if possible.
Pollutjon is often not the sole parameter used forthe choice of insulator profile. The ingulator
materjal, design, manufacturing process or application may preclude certain profiles. IHence

the optimal profile may not be available for the combination of insulator/pollution| type.
Therefore, the choice or use of a less suitable profile is not excluded.

If an unsuitable profile is chosen, ‘then it is recommended that the RUSCD be chosen from
Figure 1 towards the upper end-of the SPS class or even for the next higher class, dnless
such @& change would cause, eraggravate, a deviation of the profile parameters in Clause 9. If
an unpuitable profile is chosen’ which also has a minor deviation in profile parameters, fhen it
is redommended to treat\this profile as if it has a major deviation in profile parameters
(see Clause 9).

9 Checkingthe profile parameters

9.1 |Introductory remark

NOTE | The profile parameters used in the following sub-clauses are based on the nominal design dimgnsions
figuring on the detailed insulator drawing. They are note intended for verification during normal acceptance testing
specified b product standards.

The following profile parameters have a normal (white) range, a grey range where they can
reduce performance (minor deviation) and a black range where they can have a serious
negative effect on performance under pollution (major deviation). Each parameter shall be
calculated and checked according to the following. It is allowed for one parameter to deviate
into a grey area, i.e. to have a minor deviation. In the case of a minor deviation, it is
recommended that the RUSCD be chosen from Figure 1 towards the upper end of the SPS
class or even for the next higher class, unless such a change would further aggravate the
deviation. If more than one parameter is in a grey area, or any parameter in a black area, then
this is considered as a major deviation and it is recommended to do one of the following:

— consult data from service or test station experience to confirm the performance of the
profile;
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find an alternative profile or insulator technology;

verify the performance of the profile by testing (see Clause 12).

Table 2 - Profile suitability, relative to a standard profile, for porcelain and glass
insulators assuming the same creepage distance per unit or string

Open profile®
Environment Profile Standard profile® Anti-fog profile
type suitability All types Disc/ Post/hollow All types
long rod
++
[ ]
Désert 0 o] O oL L] (Both)
- @ (\értical)
- @ (Horizontal)
++ 01 (Vertical)
@ (Vertical)
Cqastal 0 o ®° o] @] (Horizontal)
- L]
++
L)
Industrial o 1 o] 1
- o
++
Agrifultural 0 o o
- o @ (Vertical)
- @ (Horizontal)
++
Inlapd (low
poljution) 0 o [ J [ J [ J
KEY a8 The standard profile is taken as the reference "0" level. This dogs not
@ Typé A pollution automatically make the standard profile suitable for all applications, sihce in
) certain cases it cannot supply the necessary creepage distance within the relquired
[1Typg B pollution insulating length
b Alternating shed arrangements are mainly categorized in open profile.

¢ For the areas where rapid pollution due to typhoons or similar events are

anticipated, an open profile will collect more pollutants in a short period than a
standard or anti-fog profile, hence its suitability may be reduced.
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Table 3 - Profile suitability, relative to a standard profile, for porcelain and glass
insulators assuming the same insulating length

Environment Profile Standard profile® Open profileb Anti-fog profile
type suitabilit All types All types
P y e Disc/ Post/hollow e
long rod
++ o
+ O o] @ (Vertical) [] (Both)
Desert 0 o] @ (Horizontal)
++ @ (Vertical)fJ.(Vdrtical)
®° o] @ (Horiz.)[ ] (Hqriz.)
Cqastal 0 o ]
++
[ ) @ (Vertical) [[]
Indpstrial 0 o ] o] @ (Horizontal)
++
@ (Vertical)
Agripultural 0 () ® o
- @ (Horizontal)
++
Inlapd (low
polfution) 0 [ J | J | J | J
KEY 4" The standard profile is taken as the reference "0" level. This dogs not
@ Typé A pollution automatically _make the standard profile suitable for _aII appliqati_ons, si hce in
) certain cases it cannot supply the necessary creepage distance within the required
[] Typg B pollution insulating length.
b Alternating shed arrangements are mainly categorized in open profile.
¢ For the areas where rapid pollution due to typhoons or similar events are
anticipated, an open profile will collect more pollutants in a short period than a
standard or anti-fog profile, hence its suitability may be reduced.
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9.2 Alternating sheds and shed overhang

D1

P2

The classification of a profile as being alternating or not is based on
difference in shed overhang measured from the insulator trunk to the tips
of the largest and smallest sheds.

Shed overhang alone is not an important parameter, as long as the shed
angle is not essentially flat (< 5°), or excessive (> 35°). The parameter is
useful for defining uniform shed diameter profiles compared to alternating
shed diameter profiles. However larger values of difference in shed
overhang may be beneficial for vertical insulators in ice, snow and heavy
rain conditions.

Not applicable to cap and pin insulators or multi-shed pin insulators

Classification of profile

Non-alternating Alternating
All insylators Py= D,
or Py-py, 2 15 mm
PP, < 15 mm

9.3 |Spacing versus shed overhang

Uniform sheds

e

Alternating,sheds pin insulators

Spacing vérsus shed overhang is ratio of the vertical
distancé.between two similar points of successivg sheds
of thexsame diameter (spacing) and the maximum| shed
overhang.

This parameter, as well as those described in 9.5] 9.6
and 9.7, involve shed-to-shed spacing and are important
for the avoidance of “shorting out” creepage distance
bridged by a shed-to-shed arc.

Not applicable to cap and pin insulators or multi-ghed

Deviations for s/p
Shefls with None
undr ribs
Shedg without
under ribs
| I
T T
s/p 0,4 0,5 0,6 0,65 0,7 0,75 0,8 0,9 1
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9.4 Minimum distance between sheds

Z

c is the minimum distance between adjacent sheds of
C the same diameter, measured by drawing a
perpendicular from the lowest point of rim of the upper
shed to the next shed below of the same diameter.
\ c Minimum distance between sheds is one of the more
im‘nnrfnnf characteristics for insulator ’nrnfiln
—— — evaluation. Shed-to-shed arcing for small shed-$pacing
' can negate any effort to improve performance by
(__———” adding creepage distance.
o | . A .
: | Not applicable to cap and pin insulators,or pin
Uniform sheds N c————‘: insulators
|
__———_'/I
c::f__-——-——-\
Alternating sheds

Insulafor length
>550 mm

Insulafor length
<550 mm

c (mm)

9.5 |Creepage distance versus_clearance

Deviations for ¢

None

Z

Plain sheds

d is the straight air distance between two points
on the insulating part or between a point on the
insulating part and another on a metal part.

[ is the part of the creepage distance measur¢d
between the above two points.

l/d is the highest ratio found on any section, fq

example on the underside of a cap and pin
insulator

=

d
Cap and pin

Creepage distance versus clearance is a more
localized check of the risk of bridging by arcs when
dry bands or uneven hydrophobicity occur. It is
also important in avoiding localized pollution build-
up in deep and narrow sections of the profile

c_:___——-——-\

Alternating sheds

Deviations for I/d

All profiles

None

l/d 1
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9.6

Shed angle

- 17 -

For rounded sheds, o is measured at the mid-point.

Open profiles allow for more efficient natural washing of insulator
surfaces, provided the shed angle is not so low as to impede excess

water run-off.

Not applicable to pin insulators

Deviations for shed angle o
Velrtical Minor None Minor
insylators 0° Major
Other None Minor
poditions
° 0 5 10 20 25 30 35 40 50 60
9.7 |[Creepage factor
CF islequal to I/S
where
[ is the total nominal creepage distance of the insulator;
S isfthe arcing distance of the insulator.
For cap and pin insulators, CF is determined:for a string of 5 insulators or more.
Creefdage factor is a global check _of the overall density of creepage distance. [f the
requinements in 9.1, 9.2 and 9.3care met, the creepage factor requirement is usually
automatically respected
Deviations for CF
SPg Class a None 3,5 Minor 4,25 Major
SP§ Class b None 3,625 Minor 4,4 Major
SP$ Class ¢ Nohe 3,75 Minor 4,55 Major
SP§ Class d None 3,875 Minor 4,7 Major
SP§ Class«e None 4,0 Minor 4,85 Major
I I I I
CH 2,5 3 3,5 4 4,5

10 Correction of the RUSCD

10.1

Introductory remark

The following corrections, where applicable, shall be applied to the reference unified specific
creepage distance (RUSCD) determined after analysis according to Clause 9 above. All the
factors are multipliers, as follows:

Corrected USCD = RUSCD x K, X Kq
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Correction for altitude K,

The influence of altitude on impulse withstand voltages is generally much greater than on
pollution withstand performance. In general, the increase in insulation length necessary for
impulse voltages at higher altitudes results in more than sufficient increase in creepage
distance. This means, if not otherwise clearly stated by the purchaser of the insulator, usually
K,q = 1. If nevertheless, correction is required, notably for altitudes above 1 500 m where
there is no previous operating experience, then correction can be used based on [1].

10.3

For |

Correction for insulator diameter K4

arod nost and hollow insulators correct for averaae diameter D by
) L ) a o)

The ajerage diameter D, is given by

wherg
electr

The apove formula may be approximated in general by the following simple relation:

K,q =1 when D, is smaller than 300 mm,;

K,4=0,0005 D, + 0,85 when D, is equal to or larger than 300 mm

D(x) is the value of the diameter at a creepage distance x, measured fron
bde and / is the total nominal creepage distance/of the insulator.

D, = (2D, + Dgq +Dgy,)l4

(Dg4=Dg» for non-alternating sheds)

n one

For complex shed repetitions,nadd each extra diameter to the numerator and add 2 fo the
denorinator.
In cage of conflict or doubt this approximation shall not be used.
NOTE | This correctionitakes into account both the reduced withstand performance and the reduced ppllution
accumulation of larger diameter insulators. The dotted line in the following Figure 7 shows the eqyivalent
correctlon withaut the influence of reduced pollution accumulation, e.g. for artificial pollution testing.
1,6
1,5 "
4 =
| ’ . -
Dt \ 1,3 Py "
7 . 5 12 Ll
o Ds1 ! 11 o/
o -( 10 L
i) Dep ! 0,9
7 i 0.8
i !
(bt i 0,7
ek ! 0,6
IEC 1981/08 : 0 200 400 600 800 1000

Average diameter (mm)
IEC 1982/08

Figure 7 — K,4 as a function of insulator diameter
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