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INTERNATIONAL ELECTROTECHNICAL COMMISSION

NATURAL ESTERS - GUIDELINES FOR
MAINTENANCE AND USE IN ELECTRICAL EQUIPMENT

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization ccmpr. ing
all national electrotechnical committees (IEC National Committees). The object of IEC is to p.nmc =
international co-operation on all questions concerning standardization in the electrical and electronic .’elds To
this end and in addition to other activities, IEC publishes International Standards, Technice’ Sg =cific tions,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referr. { tc 2, “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Commit. e interested
in the subject dealt with may participate in this preparatory work. International, gove :nmenta. and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC cllaborates closely
with the International Organization for Standardization (ISO) in accordance with conaiiat's determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as near'* as ~ossible, an international
consensus of opinion on the relevant subjects since each technical comn.‘iee \ as representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationc! use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to e. s =~ that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th~way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National “om nittees undertake to apply IEC Publications
transparently to the maximum extent possible in their natic~al und regional publications. Any divergence
between any IEC Publication and the corresponding natioial 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 certificatior 2acies.

All users should ensure that they have the late_* e dition of this publication.

No liability shall attach to IEC or its'dire ‘t=rs, employees, servants or agents including individual experts and
members of its technical committees ad 1.7 "National Committees for any personal injury, property damage or
other damage of any nature whats eve  whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the pullicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Mor .atiy e references cited in this publication. Use of the referenced publications is
indispensable for the cori« =t appiication of this publication.

Attention is drawn tc the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shc'l no be held responsible for identifying any or all such patent rights.

International %ta~dard IEC 62975 has been prepared by IEC technical committee 10: Fluids
for electrot~chricar applications.

The texu of this International Standard is based on the following documents:

FDIS Report on voting
10/1123/FDIS 10/1126/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.

This document 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 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.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indic tes
that it contains colours which are considered to be useful for the currect
understanding of its contents. Users should therefore print this documurt 'sing a
colour printer.



https://www.stdhive.com/standards/iec-62975-ed-10-b2021-pdf/

-6 - IEC 62975:2021 © |IEC 2021

INTRODUCTION

Natural esters are increasingly being used in transformers and electrical equipment employed
in electrical power generation, transmission, distribution and industrial applications.

The use of natural esters is recommended for equipment where the liquid does not remain in
continuous contact with ambient air, such as hermetically sealed units, units with closed
conservators equipped with a rubber bag (bladder) or external expansion elements (external
bag), units with a headspace having either a nitrogen blanket or a confined volume of air
(distribution transformers).

Monitoring and maintaining liquid quality are essential to ensure the reliable operatio.. of
natural ester filled electrical equipment. Codes of practice for this purpose have heen
established by electrical power authorities, power companies and industries in.mcny
countries. A review of current experience reveals a wide variation of procedure< an!' creria.
It is possible, however, to compare the value and significance of standardized liqu. tests and
to recommend uniform criteria for the evaluation of test data.

If a certain amount of liquid deterioration (by degradation or contaminction) is exceeded,
there is inevitably some erosion of safety margins and the question of *he iisk of premature
failure should be considered. While the quantification of the risk ~in e very difficult, a first
step involves the identification of potential effects of increased deterioration. The philosophy
underlying this document is to furnish users with as broad.a k'ase of understanding of liquid
quality deterioration as is available, so that they can make 1.:f:=med decisions on inspection
and maintenance practices.

Unused natural ester liquids are sustainable resou.~es and are readily available. Natural
esters are, by most regulations, deemed to be /egulated and/or controlled waste. If spills
occur, the user should refer to the regulations applicable to their specific location and
requirements set by their local authorities.

This document, while technically sound i i2ainly intended to serve as a common basis for
the preparation of more specific and.cump!>te codes of practice by users in the light of local
circumstances. Sound enginee’ing judjement should be exerted in seeking the best
compromise between technical raquirements and economic factors.

Application of natural este’ 1 juias in large power transformers at this time is still relatively
limited after 20 years altho 'gh a very large number of units is operating. While the collection
of operating data has a'lowed for the development of this document, care should be used
when applying the fecaminended values. Manufacturers of natural ester liquids should be
contacted with speciic cuestions or concerns.

WARNINC - This document does not purport to address all the safety problems associated
with its use. !t iv the responsibility of the user of this document to establish appropriate health
and safaty practices and determine the applicability of regulatory limitations prior to use.

The natural esters which are the subject of this document should be handled in compliance
w.*h local regulations and supplier’s safety datasheets.

This document is applicable to natural esters, chemicals and used sample containers. The
disposal of these items should be carried out according to local regulations regarding their
impact on the environment.
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NATURAL ESTERS - GUIDELINES FOR
MAINTENANCE AND USE IN ELECTRICAL EQUIPMENT

1 Scope

This document provides procedures and guidelines that are intended for the use and
maintenance of natural ester liquid in sealed transformers and other electrical equipment.

This document is applicable to natural esters, originally supplied conforming to IEC 52,70
and other applicable standards (e.g. ASTM D6871 [1]1) in transformers, switchgoar anu
electrical apparatus where liquid sampling is practical and where the normal:ope-ating
conditions specified in the equipment specifications apply.

At present, there is a limited amount of information available for electrical € yuipment other
than transformers.

This document is also intended to assist the power equipmeit uprawr to evaluate the
condition of the natural ester and maintain it in a serviceable co: ditiun. It also provides a
common basis for the preparation of more specific and complets local codes of practice.

The document includes recommendations on tests and /zvalucztion procedures and outlines
methods for reconditioning and reclaiming the liquid. when neressary.

2 Normative references

The following documents are referred to in the.text in such a way that some or all of their
content constitutes requirements of this' uarcument. For dated references, only the edition
cited applies. For undated references. thc lotest edition of the referenced document (including
any amendments) applies.

IEC 60156, Insulating liquids — L >ter.nination of the breakdown voltage at power frequency —
Test method

IEC 60247, Insulating 1.quids — Measurement of relative permittivity, dielectric dissipation
factor (tan 6) and d.c. i »>sictivity

IEC 60422:201C. Mine~al insulating oils in electrical equipment — Supervision and
maintena:ce Juiaonce

IEC 60475, Method of sampling insulating liquids

\CC 0056, Oil-filled electrical equipment — Sampling of gases and analysis of free and
diz=olved gases — Guidance

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

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

IEC 60970, Insulating liquids — Methods for counting and sizing particles

1 Numbers in square brackets refer to the bibliography.
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