IEC 63012:2019-?50%)’
a9

IEC 63012

Edition 1.0 2019-05

INTERNATIONAL |
STANDARD Qé& :

NORME N\
INTERNATIONALE QO

AN

Insulating liquids — Unused modified or blended %’or electrotechnical
applications G

0\
Isolants liquides — Esters neufs modifiés @Iangés pour applications

&\

électrotechniques



https://www.stdhive.com/standards/iec-63012-ed-10-b2019-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2019 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 I''lEC ou du Comité national de I''EC 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
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep.res 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. Ple<_> me'-~ sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
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and withdrawn publications.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
once a month by email.

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

If you wish to give us your feedback on this publicatic it
need further assistance, please contact the Customer C=nice
Centre: sales@iec.ch.

Electropedia - wwv '.electropedia.org

The world's lealin¢ online dictionary on electrotechnology,
containing mora th. 1 2z 000 terminological entries in English
and French, with equ.valent terms in 16 additional languages.
Also_knovn (= th: International Electrotechnical Vocabulary
(IEV) »nlinc

IE< Gloss ry - std.iec.ch/glossary

6. 000 electrotechnical terminology entries in English and
Frencii extracted from the Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
llected from earlier publications of IEC TC 37, 77, 86 and
CiSPR.

A propos de I'lEC

La Commission Electrotechnique Inte.. aticnale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout cr y' a ticit a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des pub ations IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigend.un ~u a nendement peut avoir été publié.

Recherche de publications '=% -

webstore.iec.ch/ad 'searchfo. n

La recherche avan :ée | =rmet de trouver des publications IEC
en utilisant dif‘érei ‘s cntéres (numéro de référence, texte,
comité d’études,. ). kile donne aussi des informations sur les
projets et '2s publications remplacées ou retirées.

IEC Juo Published - webstore.iec.ch/justpublished
Restc 7 infor né sur les nouvelles publications IEC. Just
I'oblishcd  rétaille les nouvelles publications parues.
Disp xrible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

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

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 000 articles terminologiques en
anglais et en francais, ainsi que les termes équivalents dans
16 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

67 000 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'lEC.


mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
http://www.electropedia.org/
http://std.iec.ch/glossary
https://www.stdhive.com/standards/iec-63012-ed-10-b2019-pdf/

IEC 63012

Edition 1.0 2019-05

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Insulating liquids — Unused modified or blended.cste.s for electrotechnical
applications

Isolants liquides — Esters neufs modifiés »u melangés pour applications
électrotechniques

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIE SION

“OMm. 1ISS.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 29.040.10 ISBN 978-2-8322-6894-0

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


https://www.stdhive.com/standards/iec-63012-ed-10-b2019-pdf/

-2- IEC 63012:2019 © IEC 2019

CONTENTS

FOREWORD ...ttt e e et et e e et et e e et et e e e e e e e e e e e e e e e e eanneenns 4
LN I O 1 1 L I 1 ] PN 6
1 S T o] o 1 Y S 7
2 NOIMALIVE FEFEIENCES ... et 7
3 Terms and definitions ... 9
S O = 111 o= {0 o 10
4.1 LT a1 =Y P 10
4.2 Fire performance classification ... ‘0
4.3 Viscosity ClassifiCation .........oooiiii i 10

5 Properties, significance and test methods............. 10
5.1 PhySiCal PropPerties ..o e e 10
5.1.1 Y o] o 1= - Lo A S 10
5.1.2 100} [T U1 U PP 11
5.1.3 YA 1Yo o 17 1 Y S B 11
5.1.4 [0 o o7 YU PP 11
5.1.5 Thermal CoONAUCTIVITY ..oue e e e 11
5.1.6 Thermal expansion coefficient ... v 11
5.1.7 Specific heat capacCity.......ccooiiiiiii 11
5.1.8 POUr POINt .. 11
5.1.9 Water content ... ) AT P 12
5.1.10 Water saturation ... ... e 12
5.1.11 D T=T o ET ) YRR 12
5.1.12 Interfacial tension ............. . NPT P TP PPPP 12

5.2 Electrical properties ... e 12
5.2.1 AC breakdoWn VOIag .. oo 12
5.2.2 Lightning impulse breaidown voltage ... 12
5.2.3 Partial discharae i.ception voltage (PDIV) ..., 13
5.2.4 Dielectric disgsiraticn factor (DDF) ..o, 13
5.2.5 Relative per iittivity (dielectric constant)...........coooiiiiiiii 13
5.2.6 DO TS N PP 13
5.2.7 Elec. osti tic charging tendency (ECT) ..o 13

5.3 Chemical PrumEIIES (oot 13
5.3.1 A G Y e 13
5.3.2 AAAitive CoNteNt ... e 13
553 Corrosive and potentially corrosive sulphur compounds............cocoeviiiniinnnnne. 13
5.0 Methanol Content .. ... 14

5.4 Properties related to long term performance ...........ccooiiiiiiiiii i 14
5.4.1 Oxidation stability ... 14
5.4.2 Operating temperature ... .. ... 14
5.4.3 Material compatiDility ..o 15
5.4.4 S AY GASSING ittt 15
5.4.5 GaSSING tBNUENCY ..ot 15

5.5 Health, safety and environmental properties ... 15
5.5.1 GBNEIAL L. s 15
5.5.2 Polychlorinated biphenyls (PCBS) .......ccuviiiiiiiiiei e, 15
5.5.3 Environmental toXiCity..... .o 15


https://www.stdhive.com/standards/iec-63012-ed-10-b2019-pdf/

IEC 63012:2019 © IEC 2019 -3-

5.5.4 Flash point and fire point ..o 15
5.5.5 SuStaiN@DIlItY ..o 16
5.5.6 Biodegradation ... 16
5.5.7 D 1 1= 0T 1= | 16
6 Minimum performance reqUIremMents ... ... 16
7  Identification and general delivery requirements ...........cooiiiiiiiiinin i 16
Annex A (informative) Miscibility and compatibility of liquids and retrofilling of
LU= L1 (0] o 1 1= 19
(27 o] [T To | £=T o1 0V PP PPRPPRN 20
Table 1 — Required performance characteristics of modified or blended esters ..................... 7

Table 2 — Optional performance characteristics of modified or blended esters .....«...c..... ... 18


https://www.stdhive.com/standards/iec-63012-ed-10-b2019-pdf/

1)

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 63012:2019 © IEC 2019

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INSULATING LIQUIDS — UNUSED MODIFIED OR BLENDED ESTERS
FOR ELECTROTECHNICAL APPLICATIONS

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 pi-mote
international co-operation on all questions concerning standardization in the electrical and electronic Telds To
this end and in addition to other activities, IEC publishes International Standards, Technical Specific tior .
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as 'EC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Comriittc = int ~ested
in the subject dealt with may participate in this preparatory work. International, governm atal arJ4 non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collabc -ates 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 | assibic. an international
consensus of opinion on the relevant subjects since each technical committee ! as r. ores .ntation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use an. are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure tha. iiie technical content of IEC
Publications is accurate, IEC cannot be held responsible for the <vay in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Comm ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their national (ad  egional publications. Any divergence
between any IEC Publication and the corresponding nationai ar re ional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity Ind~pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC .22'«s of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest ea tion f this publication.

No liability shall attach to IEC or its directoic. enpiuyees, servants or agents including individual experts and
members of its technical committees and ‘=< Nat onal Committees for any personal injury, property damage or
other damage of any nature whatsceve - whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicat.on, ==& of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative.r ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘ipp .cation of this publication.

Attention is drawn to the )oss. %'ty that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not ~e held responsible for identifying any or all such patent rights.

International Standa.d I':C 63012 has been prepared by IEC Technical Committee 10: Fluids
for electrotechrical apy.'ications.

The text of i\his 1aternational Standard is based on the following documents:

FDIS Report on voting
10/1078/FDIS 10/1082/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

Electrical insulation and heat transfer are essential functions of insulating liquids for
electrotechnical applications. Until recently, these liquids have been normally homogeneous,
selected from different categories, such as most common mineral oils or newer synthetic
esters, natural esters or silicone liquids. The continuous research for improvement of
performance characteristics of equipment drives an interest in exploring benefits from
combinations of liquids. Some known examples of desired improved characteristics include
optimized liquid cost, increased cooling performance, improved flash point, extended
insulation life or reduced environmental impacts.

Currently, international standards exist for specifically defined liquid categories (minerai nils,
synthetic esters, natural esters, silicone liquids). None of them cover chemically muditicd
natural ester liquids or blends of various esters. Moreover, the existing standards do not
cover synthetic esters whose characteristics may go beyond the limits defined in /EC 61L29.

Some modified esters or their blends are already available as commercial praducts by liquid
suppliers. Examples are:

e Palm fatty acid ester with low viscosity of 5 mmZ2/s at 40 °C and with flas.. peint of 176 °C.

e Blend of triglycerides (50 %) and monoesters (50 %) with lo.* vis-~osity of 17 mm?2/s at
40 °C and with flash point of 200 °C.

The number of sources for ester liquids or their blends is ex,.¢t~d to grow over the coming
years. Such liquids need to be characterized to confirm s:itability for the intended application
by the user. Performance characteristics of blends .shoule’ not be solely assumed from
performance characteristics of their individual con.nor.2nts. This document is to provide
minimum requirements on characterization of new cumpasitions.

WARNING

This document sets performance criteria ‘oi- unused modified/synthetized or blended esters
earmarked for electrical applications.7iis ¢ocument does not purport to address all the safety
problems associated with their use. 't i, the responsibility of the user of this document to
establish appropriate health and:sa‘ety practices and determine the applicability of regulatory
limitation prior to use.

Performance of some cf t. 2 tzsts mentioned in this document could lead to a hazardous
situation. Attention is drewvn to the relevant standard test method for guidance.

The disposal of liquic>; chemicals and sample containers mentioned in this document should
be carried out .~ accoirdance with current local and national legislation with regards to the
impact or. the environment. Every precaution should be taken to prevent the release of the
liquid into th> ervironment.
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INSULATING LIQUIDS — UNUSED MODIFIED OR BLENDED ESTERS
FOR ELECTROTECHNICAL APPLICATIONS

1 Scope

This document defines requirements for the characterization of unused modified esters or
blends of unused esters used as insulating liquids for electrotechnical applications. It does nof
cover liquids that contain any proportion of used liquids.

The liquids covered by this document are intended mainly for transformer applications.

Unused modified/synthetized esters are derived from a natural or synthetic bose, or are
blends of both. This document covers a variety of ester liquids not covered by.other .tandards
specific to natural esters (IEC 62770) or synthetic esters (IEC 61099).

As it addresses various categories of liquids, this document also cc ‘ers a wide range of
values for certain performance characteristics. An important projerwy is viscosity, which can
affect the design and cooling performance of electrical equipment. » ca egorization is defined
based on the kinematic viscosity of the different liquids. The rategoiy of low viscosity ester
liquids is established.

2 Normative references

The following documents are referred to in the t>xt i1 such a way that some or all of their
content constitutes requirements of this documen.. For dated references, only the edition
cited applies. For undated references, the lztest edition of the referenced document (including
any amendments) applies.

IEC 60156, Insulating liquids — Dete m'nation of the breakdown voltage at power frequency —
Test method

IEC 60247, Insulating liquic~ —*1easurement of relative permittivity, dielectric dissipation
factor (tan o) and d.c. resis‘ivity

IEC 60666, Detectio'1 ad Jdetermination of specified additives in mineral insulating oils
IEC 60628, Geoing of iasulating liquids under electrical stress and ionization

IEC 60814, .asulating liquids — Oil-impregnated paper and pressboard — Determination of
water b, automatic coulometric Karl Fischer titration

1=.C 00897, Methods for the determination of the lightning impulse breakdown voltage of
ins:ating liquids

'EC 61099:2010, Insulating liquids — Specifications for unused synthetic organic esters for
electrical purposes

IEC 61125, Insulating liquids — Test methods for oxidation stability — Test method for
evaluating the oxidation stability of insulating liquids in the delivered state

IEC TR 61294, Insulating liquids — Determination of the partial discharge inception voltage
(PDIV) — Test procedure
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