IEC 61858-1:2014-02(EN-FR)

IEC IEC 61858-1

®
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 1.0 2014-02

colour
inside

Electrical insulatior systém§' A Thérmal éyaldation 'of modifications to an

established electrical insu téons ste El%é-h c
Part 1: Wire-wound winding Efgndards.iteh.ai)

61858-12014
Systemes d'isom&ﬁam&gmaa%meMmmgﬁmodifications
apportées a un systéme d’isolation électrique (SIE) éprouvé —
Partie 1: Systéme d’isolation électrique a enroulements a fils




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2014 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 l'accord écrit de I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on' |[EC, International, Standards)
Technical Specifications, Technical™ Reports- “and" “other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by, a
variety of criteria (reference . number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical’ tefms, ' containing, more than 30 000 terms and
definitions-‘in"English and-French, with equivalent terms in 14
additional languages. Also known as the International
Electrotechnical'Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

More than 55 000 electrotechnical terminology entries in
English and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
have been-'collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
14 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 55 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37,77, 86 et CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.



IEC 61858-1

Edition 1.0 2014-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside
Electrical insulation systems ~AThermalevaluation .of modifications to an
established electrical insulation system (EiS) =
Part 1: Wire-wound winding EIS
Systémes d'isolation.électrique — Evaluation thermique des modifications
apportées a un systéme d’isolation électrique (SIE) éprouvé —
Partie 1: Systéme d’isolation électrique a enroulements a fils
INTERNATIONAL
ELECTROTECHNICAL
COMMISSION
COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE PRICE CODE V
CODE PRIX
ICS 29.080.30 ISBN 978-2-8322-1410-7

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2- 61858-1 © IEC:2014

CONTENTS

O T @ ]I PN 4
LN 7 1 L@ 1 PN 6
1 S Yo 0] o 1= PR 7
2 NOIMALtIVE FEFEIENCES ..ot 7
3 Terms and definitioNs ... 9
4 General CoNSIderations ... ..o i e 11
5  Substitution of phase or ground insulation ..o 13
5.1 Generically identiCal .......co.iiiiiii 13

5.2 Substitution or addition of selected components and additives............................. 13

6 Substitution of Winding Wire ... 14
6.1  Non bondable WINAING WIre .......couiiiiii e 14

6.2 Bondable WINdiNg WIre ... 15

6.3  Substitution of conductor material............oooiiiiiii i 16

7  Substitution of impregnating resin/varnish ... 17
7.1 Thermal class determination ....... ... 17

7.2 EValUGIION . s 18
7.2.1 Thermal classes equal or better...........cooiiiii 18

7.2.2 Onepthermal elass/ower .0 A L b o S 18

AR T © 1 { o =Y o | (=Y o - TP 18

8  Substitution with other EIM . 18
8.1 Technically equivalent MaterialS ..........coieriiiiiiiii e 18

8.2 PrevioUs ©VAIUBLION (- iouen:innrnirentamsrstnnsto fenos/ss s A3 Hof 1o 7o fnsh o ane e n g8 ke wennensenannnennensennees 18

S T T © ) { o Y S V0 e T e R B T 1 PPN 18

9 Evaluation of additions ... 19
9.1 Addition of an impregnating resin/varnish............c.ccooiiiiiiii i 19

9.2 Addition of other CompPoNeNtS. ... ..o 19

10 Chemical compatibility of a combination of materials ............coocoiiiiiii 20
0.1 GENEIAL .. e e e 20
T0.2 CONSITUCTION . et e e e e e e e e eees 20
10.2.1 Test appParatus ..o 20

10.2.2 Material SPECIMENS......ii e 20

10.2.3 Contents Of tUbe .. oo 20

T0.3 TSt PrOCEAUIE. ...t 21
10.3.1 Preparation of tubes ..o 21

10.3.2 Thermal conditioning ......cc.uiiiiiii e 21

10.3.3 OPENING PrOCEAUIE .....cviiiiieee e e e e eaees 21

10.3.4 Evaluation of samples ... 22

11 Single-point thermal ageing test (procedure C).......ccoiiiiiiiiiiiii e 22
11 TSt OO et 22
11.2 Establishing the EIS relative thermal endurance index (EIS RTE) .........cccooeiinni. 22
11.3 Interpretation of results ... ... 23

12 Full thermal aging test (Procedure D).......ccoiieiiiiii e 23
Annex A (normative) Classes of WiNdiNg Wire.........couiiiiiiiiiiiii e 24
Annex B (informative) Visual representations of Coils..........coooiiiiii 26

B.1 FOrm WOUNA COIlS ... e e 26



61858-1 © IEC:2014 -3-

B.2 Precision-wouNnd COil ... ..o 27

B.3 RanNdom-WouNd COIl ... 28
L] o 10T =Y o1 2 172 PP 30
Figure 1 — Overview of evaluation methods............ooiiiii e, 12
Figure 2 — Substitution of phase and ground insulation ..., 13
Figure 3 — Substitution of non-bondable winding wire............c..cooiiiiii i, 14
Figure 4 — Substitution of bondable Winding Wire ...........ccooiiiiiiiii e, 15
Figure 5 — Substitution of conductor material ... 16
Figure 6 — Substitution of impregnating resin/varnish ... 17
Figure 7 — Additions of resins/varnishes and other components used in combination
with the EIMs evaluated in the EIS. .. ... e 19
Figure B.1 — Form-wound COil COMPAriSON ........iuiiiiiieei e e 26
Figure B.2 — Form-wound coil comparison — ClOS€-UpP .....eeiiiiiiiiiieie e 26
Figure B.3 — Form-wound coil comparison — Different angle............ccoooiiiiiiii, 27
Figure B.4 — Form-wound coil detail....... ..o 27
Figure B.5 — Examples of precision-wound Coils ...........ccoiiiiiiiiiiiiii e, 28
Figure B.6 — Example of precision-wound coil — ClOSe-UpP ....ccuiiuiiiiiiiiiii e 28
Figure B.7 — Exampleof random-wolnhcoil /i b b bl i, 0 b 29
Figure B.8 — Example of random-wound COil — GlOSE:UP; .. ... tieeieieriieieiee e eeenn, 29
Table 1 — Thermal ageing test methods for resin/varnishes..........coooooviiiiiiiii e, 18

Table A.1 — Winding'wireltypes:+ Roynd copperrorsaluminum-conductor!)/ - ...l 24



9)

4 61858-1 © IEC:2014

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRICAL INSULATION SYSTEMS -
THERMAL EVALUATION OF MODIFICATIONS TO
AN ESTABLISHED ELECTRICAL INSULATION SYSTEM (EIS) -

Part 1: Wire-wound winding EIS

FOREWORD

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

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

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

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

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

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

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

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

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61858-1 has been prepared by IEC technical committee 112:
Evaluation and qualification of electrical insulating materials and systems.

This first edition of IEC 61858-1 cancels and replaces the third edition of IEC 61858,
published in 2008. It constitutes a technical and editorial revision.

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

a) this part is specifically for wire-wound winding EIS;

b) new figures and charts support the contents.



61858-1 © IEC:2014 -5-

The text of this standard is based on the following documents:

CDV Report on voting
112/252/CDV 112/275/RVC

Full information on the voting for the approval of this standard 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 of all parts in the IEC 61858 series, published under the general title Electrical
insulation systems — Thermal evaluation of modifications to an established electrical
insulation system (EIS), can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication 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

This International Standard describes procedures for the evaluation of changes to an
established electrical insulation system (EIS) for wire-wound electro technical devices and the
effect of these changes on the thermal classification of the established EIS.

This Part 1 of IEC 61858 is for wire-wound winding EIS. Part 2 of IEC 61858 addresses
modifications of form-wound winding EIS.

General principles for evaluation and qualification of EIS can be found in IEC 60505. Unless
the procedures of this standard indicate otherwise, the principles of IEC 60505 should be
followed.

The thermal classification of an EIS is established either by known service life, in accordance
with I[EC 60505, or evaluated in accordance with the IEC 61857 series.
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ELECTRICAL INSULATION SYSTEMS -
THERMAL EVALUATION OF MODIFICATIONS TO
AN ESTABLISHED ELECTRICAL INSULATION SYSTEM (EIS) -

Part 1: Wire-wound winding EIS

1 Scope

This part of IEC 61858 lists the required test procedures for qualification of modifications of
an established electrical insulation system (EIS) with respect to its thermal classification. This
standard is applicable to EIS used in wire-wound winding electrotechnical devices. The test
procedures are comparative in that the performance of a candidate EIS is compared to that of
a reference EIS, which has proven service experience in accordance with IEC 60505 or has
been evaluated by one of the procedures given in the IEC 61857 series.

2 Normative references

Les documents suivants sont cités en référence de maniére normative, en intégralité ou en
partie, dans le présent document et sont indispensables pour son application. Pour les
références datées, sgeule» Iédition /citée |s/appligue. "Pour les| références non datées, la
derniére édition du document de référence s’applique (y compris les éventuels amendements).

IEC 60085:2007, Electrical insulation — Thermal evaluation and designation

IEC 60172, Test procedureaforicthecdeterminationsiofithe)temperaturezindex of enamelled
winding wires '

IEC 60216-5, Electrical insulating materials — Thermal endurance properties — Part 5:
Determination of relative thermal endurance index (RTE) of an insulating material

IEC 60317-1, Specifications for particular types of winding wires — Part 1: Polyvinyl acetal
enamelled round copper wire, class 105

IEC 60317-2, Specifications for particular types of winding wires — Part 2: Solderable
polyurethane enamelled round copper wire, class 130, with a bonding layer

IEC 60317-3, Specifications for particular types of winding wires — Part 3: Polyester
enamelled round copper wire, class 155

IEC 60317-4, Specifications for particular types of winding wires — Part 4: Solderable
polyurethane enamelled round copper wire, class 130

IEC 60317-8 Specifications for particular types of winding wires — Part 8: Polyesterimide
enamelled round copper wire, class 180

IEC 60317-12, Specifications for particular types of winding wires — Part 12: Polyvinyl acetal
enamelled round copper wire, class 120

IEC 60317-13, Specifications for particular types of winding wires — Part 13: Polyester or
polyesterimide overcoated with polyamide-imide enamelled round copper wire, class 200
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IEC 60317-19, Specifications for particular types of winding wires — Part 19: Solderable
polyurethane enamelled round copper wire overcoated with polyamide, class 130
(withdrawn)1

IEC 60317-20, Specifications for particular types of winding wires — Part 20: Solderable
polyurethane enamelled round copper wire, class 1565

IEC 60317-21, Specifications for particular types of winding wires — Part 21: Solderable
polyurethane enamelled round copper wire overcoated with polyamide, class 155

IEC 60317-22, Specifications for particular types of winding wires — Part 22: Polyester or
polyesterimide enamelled round copper wire overcoated with polyamide, class 180

IEC 60317-23, Specifications for particular types of winding wires — Part 23: Solderable
polyesterimide enamelled round copper wire, class 180

IEC 60317-25, Specifications for particular types of winding wires — Part 25: Polyester or
polyesterimide overcoated with polyamide-imide enamelled round aluminium wire, class 200

IEC 60317-26, Specifications for particular types of winding wires — Part 26: Polyamide-imide
enamelled round copper wire, class 200

IEC 60317-34, Specifications for particular types of winding wires — Part 34: Polyester
enamelled round copper wire, class /130\L
(withdrawn)?

IEC 60317-35, Specifications for particular types of winding wires — Part 35: Solderable
polyurethane enamelled round copper wire,class| 155, with a bonding layer

IEC 60317-36, Specifications foriparticular:/types:sof - winding wires — Part 36: Solderable
polyesterimide enamelled round copper wire, class 180, with a bonding layer

IEC 60317-37, Specifications for particular types of winding wires — Part 37: Polyesterimide
enamelled round copper wire, class 180, with a bonding layer

IEC 60317-38, Specifications for particular types of winding wires — Part 38: Polyester or
polyesterimide overcoated with polyamide-imide enamelled round copper wire, class 200, with
a bonding layer

IEC 60317-42, Specifications for particular types of winding wires — Part 42: Polyester-amide-
imide enamelled round copper wire, class 200

IEC 60317-43, Specifications for particular types of winding wires — Part 43: Aromatic
polyimide tape wrapped round copper wire, class 240

IEC 60317-46, Specifications for particular types of winding wires — Part 46: Aromatic
polyimide enamelled round copper wires, class 240

IEC 60317-48, Specifications for particular types of winding wires — Part 48: Glass-fibre
wound resin or varnish impregnated, bare or enamelled round copper wire, temperature index
155

1 Withdrawn.
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IEC 60317-50, Specifications for particular types of winding wires — Part 50: Glass-fibre
wound silicone resin or varnish impregnated, bare or enamelled round copper wire,
temperature index 200

IEC 60317-51, Specifications for particular types of winding wires — Part 51: Solderable
polyurethane enamelled round copper wire, class 180

IEC 60317-53, Specifications for particular types of winding wires — Part 53: Aromatic
polyamide (aramid) tape wrapped rectangular copper wire, temperature index 220

IEC 60317-54, Specifications for particular types of winding wires — Part 54: Polyester
enamelled round copper wire, class 155 L
(withdrawn)2

IEC 60317-55, Specifications for particular types of winding wires — Part 55: Solderable
polyurethane enamelled round copper wire overcoated with polyamide, class 180

IEC 60317-57, Specifications for particular types of winding wires — Part 57: Polyamide-imide
enamelled round copper wire, class 220

IEC 60505, Evaluation and qualification of electrical insulation systems

IEC 61033, Test methods for the determination of bond strength of impregnating agents to an
enamelled wire substrate

IEC 61857 (all parts), Electrical'insulation systems — Procedures for thermal evaluation

IEC 61857-1:2008, Electrical insulation systems-—-Procedures for thermal evaluation — Part 1:
General requirements=/Llow:voltage

IEC 61857-21, Electrical insulation systems — Procedures for thermal evaluation — Part 21:
Specific requirements for general purpose models — Wire-wound applications

IEC 62317-2, Ferrite cores — Dimensions — Part 2: Pot-cores for use in telecommunications,
power supply, and filter applications.

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

3.1
enamelled winding wire
insulated conductors made in accordance with the IEC 60317 series

3.2

wrapped insulated winding wire

insulated conductor, round or shaped, where the insulation is applied as a tape, with or
without an adhesive, made from a film or a paper and applied to the conductor, made in
accordance with the IEC 60317 series

2 Withdrawn.
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3.3

random wound coils

coils for use in an electrotechnical device made with enamelled winding wire without concern
for the location of the turns

3.4

precision wound coils

coils for use in an electrotechnical device made with enamelled winding wire with each turn
positioned in a specific and successive way

3.5
form wound winding coil
rectangular wire formed to a coil for use in an electrotechnical device

Note 1 to entry: Usually made with an insulated conductor this may be enamelled, fibrous wrapped or enamelled
with fibrous wrapping. Afterwards the coil is wound it receives multiple layers of tape wrapped insulation and is
vacuum- or vacuum-pressure impregnated with a resin, or wrapped with sufficient layers of a pre-impregnated B-
stage tape and processed using resin-rich method.

3.6

wire-wound winding electrical insulation system

EIS evaluated with the wire wound coils that are either random or precision wound; not form
wound coils

3.7
wire-wound winding lelec¢trotechnical 'device
electrotechnical device designed utilizing.a wire-wound EIS

3.8

electrical insulation system

EIS

insulating structure containing one(ormore)electrical-insulating materials (EIM) together with
associated conducting parts employed in an electrotechnical device

3.9

electrical insulating material

EIM

material with negligibly low electric conductivity, used to separate conducting parts at different
electrical potentials

3.10
candidate EIS
EIS under evaluation concerning its thermal endurance for service capability

3.1

reference EIS

established EIS evaluated on the basis of either a known service experience record or a
known comparative functional evaluation

3.12

EIS assessed thermal endurance index

EIS ATE

numerical value of temperature in degrees Celsius for the reference EIS as derived from
known service experience or a known comparative functional evaluation
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3.13

EIS relative thermal endurance index

EIS RTE

numerical value of the temperature in degrees Celsius of the candidate EIS which is relative
to the known EIS ATE of a reference EIS, when both EIS are subjected to the same ageing
and diagnostic procedures in a comparative test

4 General considerations

This standard provides relatively low-cost and short-time methods by which the user can
make modifications to an established EIS by selecting the following evaluating procedures:

e Procedure A Without test

e Procedure B Compatibility test in accordance with Clause 10
e Procedure C Single-point thermal aging test Clause 11
e Procedure D Full thermal aging test in accordance with  Clause 12

The main evaluation points are as following:

a) the impact on the thermal life of the EIS if the thickness of an EIM is changed;

b) the compatibility, under thermal stress, of a substituted EIM,;

c) the compatibility, under thermal stress, of other components used in intimate contact with
an established EIS.

EIM having different temperature <indices) (ATE/RTE))according to |IEC 60216-5, may be
combined to form an EIS having a thermal class that may be higher or lower than that of any
of the individual components according to IEC 60505.

There may be more than one EIS in, a particular.apparatus. These EIS may have different
thermal classes.

The following Figure 1 is an overview of this standard for guidance in selecting the proper
clauses for evaluation.
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5 Substitution of phase or ground insulation

Generically
identical
(5.1)
Yes No
Equal or
greater

thickness
Yes No
A c

[
Within criteria

(5.2)
Yes No >
* L 4
A D

IEC 0533/14

Figure 2 — Substitution of phase and ground insulation

5.1 Generically identical

"Generically identical" refers to both chemical and physical properties of the original and
alternate materials having equal mechanical and electrical performances, in regards to the
thermal endurance.

Basic chemical composition and physical identity can be established by analytical data based
on appropriate analysis such as IR spectroscopic, thermogravimetric, differential thermal
analysis (DTA) and/or atomic absorption analyses. The specific tests are typically agreed
upon by the interested parties.

Generically identical and the same or increased thickness of an EIM can be substituted
without additional test.

Substitution of generically identical EIM at a reduced thickness is allowed if it meets the
criteria of Clause 10.

5.2 Substitution or addition of selected components and additives

Substitution or addition of select additives in an EIM may be allowed with reduced or no
additional testing (if agreed upon by all interested parties).
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