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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INSULATING LIQUIDS — TEST METHODS FOR OXIDATION STABILITY

Test method for evaluating the oxidation stability of insulating
liquids in the delivered state

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization com »risi a
all national electrotechnical committees (IEC National Committees). The object of IEC is to oro. ote
international co-operation on all questions concerning standardization in the electrical and elerro: ic fie 1s. To
this end and in addition to other activities, IEC publishes International Standards, Technica:, spedifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrea 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, ‘'overnmental and
non-governmental organizations liaising with the IEC also participate in this preparatc>. |[EC collaborates
closely with the International Organization for Standardization (ISO) in accordance witi condi ions determined
by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as r.»rly ¢ s possible, an international
consensus of opinion on the relevant subjects since each technical commiti.e his representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international 'c~.=2nd are accepted by IEC National
Committees in that sense. While all reasonable efforts are made *t. ens 're that the technical content of IEC
Publications is accurate, IEC cannot be held responsible far tk= wey/ in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C.mm.:tees undertake to apply IEC Publications
transparently to the maximum extent possible in their /natione’ and regional publications. Any divergence
between any IEC Publication and the corresponding natio. al o regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of cor formity. Independent certification bodies provide conformity
assessment services and, in some areas, acci s 0 |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificat'an hou.zs.

All users should ensure that they have th¢ la’est edition of this publication.

No liability shall attach to IEC or its ¢ recio =, employees, servants or agents including individual experts and
members of its technical committees anu 'EC National Committees for any personal injury, property damage or
other damage of any nature wk~tso>ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the chlicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the 'lormauve references cited in this publication. Use of the referenced publications is
indispensable for the ~zrrec. application of this publication.

Attention is drawn tc the )ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shali ~ot be held responsible for identifying any or all such patent rights.

Internationial Jtandard IEC 61125 has been prepared by IEC technical committee 10: Fluids
for electrotechnical applications.

Ti.

‘s cecond edition cancels and replaces the first edition published in 1992 and

Amerdment 1:2004. This edition constitutes a technical revision.

I his edition includes the following significant technical changes with respect to the previous

edition:

a) the title has been modified to include insulating liquids different from mineral insulating
oils (hydrocarbon);

b) the method applies for insulating liquids in the delivered state;

c) former Method C is now the main normative method;

d) precision data of the main normative method has been updated concerning the dissipation

factor;
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e) former Method A has been deleted;
f) former Method B has been transferred to Annex B;
g) a new method evaluating the thermo-oxidative behaviour of esters is included in Annex C.

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

FDIS Report on voting
10/1047/FDIS 10/1052/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.

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 covar page of this publication indicates
that it contains colours which are consiacied to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INSULATING LIQUIDS — TEST METHODS FOR OXIDATION STABILITY

Test method for evaluating the oxidation stability of insulating
liquids in the delivered state

1 Scope

This document describes a test method for evaluating the oxidation stability of insuiating
liquids in the delivered state under accelerated conditions regardless of whether ar 19t
antioxidant additives are present. The duration of the test can be different depending or. the
insulating liquid type and is defined in the corresponding standards (e.g. in I=C £2296,
IEC 61099, IEC 62770). The method can be used for measuring the induction pe. od, *ke test
being continued until the volatile acidity significantly exceeds 0,10 mg KOH/qg in ti.? case of
mineral oils. This value can be significantly higher in the case of ester liquids.

The insulating liquid sample is maintained at 120 °C in the presence of2 so ‘d c/pper catalyst
whilst bubbling air at a constant flow. The degree of oxidaticn ciabiiity is estimated by
measurement of volatile acidity, soluble acidity, sludge, dielectric liss pation factor, or from
the time to develop a given amount of volatile acidity (induction_periou with air).

In informative Annex B, a test method for evaluating the oadation stability of inhibited mineral
insulating oils in the delivered state by measuremen. of *he ' nduction period with oxygen is
described. The method is only intended for qualii,’ cuntrol purposes. The results do not
necessarily provide information on the performanc~ in service. The oil sample is maintained
at 120 °C in the presence of a solid copper cataly st whilst bubbling through a constant flow of
oxygen. The degree of oxidation stability is estimates py the time taken by the oil to develop a
determined amount of volatile acidity (induction period with oxygen). Additional criteria such
as soluble and volatile acidities, sludg= ana  dielectric dissipation factor can also be
determined after a specified duration.

In informative Annex C, a test methou inended to simulate the thermo-oxidative behaviour of
ester insulating liquids (headspace ¢° air at 150 °C for 164 h) is described.

Additional test methods <usn as those described in IEC TR 62036 based on differential
scanning calorimetry cc1 aics be used as screening tests, but are out of the scope of this
document.

2 Normative refereaces

The followiny documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
civrd wnelies. For undated references, the latest edition of the referenced document (including
any omen iments) applies.

ICC 60247, Insulating liquids — Measurement of relative permittivity, dielectric dissipation
factor (tan &) and d.c. resistivity

IEC 62021-2, Insulating liquids — Determination of acidity — Part 2: Colorimetric titration

IEC 62021-3, Insulating liquids — Determination of acidity — Part 3: Test methods for non-
mineral insulating oils
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