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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FLUIDS FOR ELECTROTECHNICAL APPLICATIONS -
UNUSED NATURAL ESTERS FOR TRANSFORMERS
AND SIMILAR ELECTRICAL EQUIPMENT

FOREWORD

2013

ThE International Electrotechnical Commission (IEC) is a worldwide organization for standardization com
all| national electrotechnical committees (IEC National Committees). The object of IEC is tp_pn
international co-operation on all questions concerning standardization in the electrical and electrofie fiel
this end and in addition to other activities, IEC publishes International Standards, Technical, Specific

rising
omote
is. To
tions,

Tefchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refefred to as| “IEC

Thie formal decisions or agreements of IEC on technical matters express, as neafly as possible, an interns
copsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international\us€ and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to'ensure that the technical content

Puplications is accurate, IEC cannot be held responsible for_ the-~way in which they are used or fq
mipinterpretation by any end user.

In lorder to promote international uniformity, IEC Nationall Committees undertake to apply IEC Publi
transparently to the maximum extent possible in their\national and regional publications. Any dive
befween any IEC Publication and the corresponding natiohal or regional publication shall be clearly indica
th¢ latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf
aspessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certificatiopn*bodies.

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

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
mgmbers of its technical committeesiand IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fee
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othe
Puplications.

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

Atfention is drawnitothe possibility that some of the elements of this IEC Publication may be the sub
pafent rights. IECishall not be held responsible for identifying any or all such patent rights.
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FDIS Report on voting
10/909/FDIS 10/933/RVD

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.
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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.
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INTRODUCTION

Because of their higher fire points and better environmental compatibility relative to petroleum
derived insulating mineral oil, the use of vegetable oils and other natural esters is on the rise
as insulating and heat transfer fluids in electrical devices such as transformers.

This standard sets performance criteria for unused natural esters earmarked for electrical
applications. However, the use of natural esters is recommended only for equipment that is
not open to the atmosphere, e.g. sealed transformers and reactors because these fluids are
prone to rapid oxidation.

This
with
and s

Unused natural esters which are the subject of this standard should be handled with

regar
contg
medi

Perfd
situa

The
shou

on thie environment. Every precaution should be taken to prevent the release of natural e

into t

afety practices and determine the applicability of regulatory limitation prior to use.

d to personal hygiene. Direct contact with eyes should be avoidéd. In case of
ct, irrigation with copious amounts of clean running water should be carried ouf
Cal advice sought.

ion. Attention is drawn to the relevant standard test method for guidance.

lisposal of natural esters, chemicals and sample.eontainers mentioned in this star

he environment.

International Standard does not purport to address all the safety problems assogiated
ts use. It is the responsibility of the user of the standard to establish appropriate health

due
eye
and

rmance of some of the tests mentioned in this standard)could lead to a hazandous

dard

d be carried out in accordance with current national legislation with regard to the impact
sters
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FLUIDS FOR ELECTROTECHNICAL APPLICATIONS -
UNUSED NATURAL ESTERS FOR TRANSFORMERS
AND SIMILAR ELECTRICAL EQUIPMENT

1 Scope

This International Standard describes specifications and test methods for unused natural
esters in transformers and similar oil-impregnated electrical equipment in which a liquid is
requifedas an msutating and heat transfer medium.

Use [of natural esters is not recommended for electrical equipment that is open to the
atmogphere.

In thjs standard the term “natural esters” applies to insulating fluids fortransformerg and
similar electrical equipment with suitable biodegradability and environmental compatibility.
Such| natural esters are vegetable oils obtained from seeds and @ils obtained from pther
suitaple biological materials and delivered to an agreed point, at a Sgt time period. Thes¢ oils
are comprised of triglycerides.

Natural esters with additives are within the scope of this stahdard. Because of their different
chenlical composition, natural esters differ from insulating mineral oils and other insulating
fluidg that have high fire points, such as synthetic esters<or silicone fluids.

17

Natural, ester-derived insulating fluids with low ¥iscosity have been introduced but arg not
covefed by this standard. Pertinent properties of\such fluids are given in Annex B.

This |standard is applicable only to unused natural esters. Reclaimed natural esters| and
natural esters blended with non-natural e€sters fluids are beyond the scope of this standard.

The ¢ghemical nomenclature and seciéentific notations used in the standard are in accordance
with the IUPAC handbook (Quantities, Units and Symbols in Physical Chemistry).

2 Normative references

are indispensable-for its application. For dated references, only the edition cited applieq. For
undated references, the latest edition of the referenced document (including| any
amerjdments)-applies.

The ’rollowing documents, in whole or in part, are normatively referenced in this documenf and

IEC 90076-14, Power transformers - Part 14: Liquid-immersed power transformers using lhigh-
temperature insalation materials

IEC 60156, Insulating liquids — Determination of the breakdown voltage at power frequency —
Test method

IEC 60247, Insulating liquids — Measurement of relative permittivity, dielectric dissipation
factor and DC resistivity of insulating fluids

IEC 60296, Fluids for electrotechnical applications — Unused mineral insulating oils for
transformers and switchgear

IEC 60475, Method of sampling liquid dielectrics

IEC 60666, Detection and determination of specific additives in mineral insulating oils


http://webstore.iec.ch/Webstore/webstore.nsf/ArtNum_PK/48787!opendocument&preview=1
https://iecnorm.com/api/?name=caa1f817009936319568ade1e15518da

This is a preview - click here to buy the full publication

-8 - 62770 © |IEC:

2013

IEC 60814, Insulating liquids — Oil-impregnated paper and pressboard — Determination of
water by automatic coulometric Karl Fischer titration

IEC 61100, Classification of insulating liquids according to fire-point and net calorific value 1

IEC 61125:1992, Unused hydrocarbon-based insulating fluids — Test methods for evaluating

the o

xidation stability

IEC 61198, Mineral insulating oils — Methods for the determination of 2-furfural and related

compounds

IEC {1619, Insulating liquids — Contamination by polychlorinated biphenyls (PCBs) + Msé
of defermination by capillary column gas chromatography

IEC 61620, Insulating liquids — Determination of the dielectric dissipation facto
meagurement of the conductance and capacitance — Test method

IEC €2021-3, Insulating liquids — Determination of acidity — Part 3/ \T'est methods fo
minelal insulating oils2

IEC ©2535:2008, Insulating liquids — Test method for detection-of potentially corrosive 3
in uspd and unused insulating oils

IEC 62697-1, Test method for quantitative determination of corrosive sulfur compoun
unused and used insulating liquids — Part 1: Tesmethod for quantitative determinati
dibenzyl disulfide (DBDS)

ISO 2592, Determination of flash and fire point— Cleveland open cup method

ISO 2719, Determination of flash point*Pensky-Martens closed cup method

ISO 3016, Petroleum products — Determination of pour point

ISO 3104, Petroleum products — Transparent and opaque fluids — Determination of kine
viscasity and calculation«f dynamic viscosity

ISO 3675, Crude petroleum and liquid petroleum products — Laboratory determinatiq
densjty — Hydrometer method

ISO 12185, ‘Crude petroleum and petroleum products — Determination of density — Oscil
U-tube method

pthod

r by

non

ulfur

s in
bn of

matic

n of

ating

ASTM D TZ75, Standard Test Method for Corrosive Salrur in Electrical Insulating OiIls

OECD 201-203, Test Guidelines for ecotoxicity

OECD 301, Guideline for testing of chemicals adopted by European Council on July 17th 1992

US E

PA, Office of Prevention, Pesticides and Toxic Substances (OPPTS)

835.311, Fate, Transport and Transformation Test Guidelines

1T wij
2 To

thdrawn in 2009 and partially replaced by IEC 61039.
be published.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

FLUIDES POUR APPLICATIONS ELECTROTECHNIQUES -
ESTERS NATURELS NEUFS POUR TRANSFORMATEURS
ET MATERIELS ELECTRIQUES ANALOGUES

AVANT-PROPOS

2013

Commission Electrotechnique Internationale (CEIl) est une organisation mondiale de normal
posée de l'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEl)nLa
r objet de favoriser la coopération internationale pour toutes les questions de normalisation da
aines de I'électricité et de I'électronique. A cet effet, la CEl — entre autres activités — publie des N
rnationales, des Spécifications techniques, des Rapports techniques, des Spécifications “accessib
lic (PAS) et des Guides (ci-apres dénommés "Publication(s) de la CEI"). Leur élaboration_est confiée
ités d'études, aux travaux desquels tout Comité national intéressé par le sujet traité peut participg
anisations internationales, gouvernementales et non gouvernementales, en liaison @vec la CEl, part
lement aux travaux. La CEIl collabore étroitement avec I'Organisation Internationate de Normalisation
on des conditions fixées par accord entre les deux organisations.

décisions ou accords officiels de la CEIl concernant les questions technigues,représentent, dans la nj
possible, un accord international sur les sujets étudiés, étant donné que{les Comités nationaux de
eressés sont représentés dans chaque comité d’études.

Publications de la CEI se présentent sous la forme de recommandations internationales et sont ag
me telles par les Comités nationaux de la CEIl. Tous les efforts raisonnables sont entrepris afin que
s'gssure de I'exactitude du contenu technique de ses publications; fa CEl ne peut pas étre tenue respo
de|l'éventuelle mauvaise utilisation ou interprétation qui en estfaite par un quelconque utilisateur final.

Dgns le but d'encourager l'uniformité internationale, les Comites nationaux de la CEIl s'engagent, dans tg
mgsure possible, a appliquer de facon transparente les Publications de la CEIl dans leurs publig
nafionales et régionales. Toutes divergences entre¢toutes Publications de la CEl et toutes publig
nafionales ou régionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

La| CEIl elle-méme ne fournit aucune attestation ‘de, conformité. Des organismes de certification indéperf
foyrnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqu
cophformité de la CEIl. La CEIl n'est responsable d'aucun des services effectués par les organism
ceftification indépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

Aucune responsabilité ne doit étre~imputée a la CEl, a ses administrateurs, employés, auxiliair
mgndataires, y compris ses experts particuliers et les membres de ses comités d'études et des C
nafionaux de la CEIl, pour tout pféjudice causé en cas de dommages corporels et matériels, ou de touf
dommage de quelque nature‘que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
del|justice) et les dépenses,'découlant de la publication ou de I'utilisation de cette Publication de la CEI
toyte autre Publication/de la CEI, ou au crédit qui lui est accordé.

L'dttention est attirée_sur les références normatives citées dans cette publication. L'utilisation de publig
référencées est abligatoire pour une application correcte de la présente publication.

L’gttention est\attirée sur le fait que certains des éléments de la présente Publication de la CEIl peuven
I'opjet de_droits de brevet. La CEIl ne saurait étre tenue pour responsable de ne pas avoir identifié de tels
de|brevets\et de ne pas avoir signalé leur existence.
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La Nprme internationale CEI 62770 a été établie par le comité d’études 10 de la CEIl: FI
pour applications électrotechniques.

lides

Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote
10/909/FDIS 10/933/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.
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Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabilité indiquée sur le site web de la CEIl sous "http://webstore.iec.ch" dans les données
relatives a la publication recherchée. A cette date, la publication sera

* reconduite,

* supprimée,

* remplacée par une édition révisée, ou
* amendée.
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