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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FLUIDS FOR ELECTROTECHNICAL APPLICATIONS -

UNUSED MINERAL INSULATING OILS
FOR TRANSFORMERS AND SWITCHGEAR

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

all national electrotechnical committees (IEC National Committees). The objetCt S to promote
international co-operation on all questions concerning standardization in the eleciri d ele

this end and in addition to other activities, IEC publishes International Standard i ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (here “IEC

Publication(s)”). Their preparation is entrusted to technical committees; ap i { interested
in the subject dealt with may participate in this preparatory work
governmental organlzatlons Ilalsmg with the IEC also part|C|pate in

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

6) All users should@

7) No liability shall a mployees, servants or agents including individual experts and
members of its tec ational Committees for any personal injury, property damage or
other damage of 4 ,ywhether direct or indirect, or for costs (including legal fees) and
expenses arising\ out\o ica use of, or reliance upon, this IEC Publication or any other IEC

patent rightss\ JEC*shall notMe held responsible for identifying any or all such patent rights.

International Standard IEC 60296 has been prepared by IEC technical committee 10: Fluids
for electrotechnical applications.

This third edition cancels and replaces the second edition, published in 1982 and its amend-
ment 1 (1986), and constitutes a technical revision.

Main changes with regard to previous edition include: the three classes of previous edition
have been replaced by only two: transformer oil and low temperature switchgear oil, but a
new concept, the lowest cold start energizing temperature, has been included; new properties
have been added (i.e. charging tendency); values for properties have been revised.
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The text of this standard is based on the following documents:

FDIS Report on voting

10/566/FDIS 10/569/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.

The committee has decided that the contents of this publication will rem changed until
2008. At this date, the publication will be

@%

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
*+ amended.

N
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INTRODUCTION

General caution — Health, safety and environmental protection

This International Standard does not purport to address all the safety problems associated
with its use. It is the responsibility of the user of the standard to establish appropriate health
and safety practices and determine the applicability of regulatory limitations prior to use.

The mineral insulating oils which are the subject of this standard should be handled with due
regard to personal hygiene. Direct contact with the eyes may cause irritation. In the case of
eye contact, irrigation with copious quantities of clean running water should be carried out
and medical advice sought. Some of the tests specified in this standard-inwqlve the use of
processes that could lead to a hazardous situation. Attention is drawn to ant standard
for guidance.

disposal of these items shall be carried out according to the IO ions_with regard to
b release of
mineral insulating oil into the environment.

s
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FLUIDS FOR ELECTROTECHNICAL APPLICATIONS -

UNUSED MINERAL INSULATING OILS
FOR TRANSFORMERS AND SWITCHGEAR

1 Scope

This International Standard covers specifications and test methods for-unused mineral
insulating oils. It applies to oil delivered to the agreed point and time of ellver intended for
use in transformers, switchgear and similar electrical equipment in whje i
insulant and for heat transfer. These oils are obtained by distillatid
petroleum.

Oils with and without additives are both within the scope of this

The following r ispensable for the application of this document.
For dated referentcé ed applies. For undated references, the latest edition

of the referenced Reluding any amendments) applies.

Test methoq

IEC 60247, Mea3urément of relative permittivity, dielectric dissipation factor and d.c.
resistivity of insulating liquids

IEC 60422, Supervision and maintenance guide for mineral insulating oils in electrical
equipment

IEC 60475, Method of sampling liquid dielectrics
IEC 60628, Gassing of insulating liquids under electrical stress and ionization
IEC 60666, Detection and determination of specified anti-oxidant additives in insulating oils

IEC 60814, Insulating liquids — Oil-impregnated paper and pressboard — Determination of
water by automatic coulometric Karl Fischer titration
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IEC 61125, Unused hydrocarbon based insulating liquids — Test methods for evaluating the
oxidation stability

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

IEC 61619, Insulating liquids — Contamination by polychlorinated biphenyls (PCBs) — Method
of determination by capillary column gas chromatography

IEC 61620, Insulating liquids — Determination of the dielectric dissipation factor by
measurement of the conductance and capacitance — Test method

IEC 61868, Mineral insulating oils — Determination of kinematic
temperatures

very low

IEC 62021-1, Insulating liquids — Determination of acidity — Pg
titration

ateritiometric

against water — Rjng n
ISO 12185, Crud;/qp

U-tube method

For the purposes of this document, the following definitions apply:

3.1

transformer oil

mineral insulating oil for transformers and similar electrical equipment where normal oxidation
resistance is required

3.2

low temperature switchgear oil

mineral insulating oil for oil-filled switchgear for outdoor application in very cold climatic
conditions
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3.3

additive

suitable chemical substance which is deliberately added to a mineral insulating oil in order to
improve certain characteristics

NOTE Examples include antioxidants, pour point depressants, electrostatic charging tendency depressants such
as benzotriazole (BTA), anti-foam agents, refining process improvers, etc.

3.4
antioxidant additive
additive incorporated in an insulating oil to improve oxidation stability

NOTE A large number of antioxidant additives are available. For this standard, these are limited to those
identified in IEC 60666.

3.5

uninhibited oil
mineral insulating oil, containing no antioxidant additives, byt
additives

o) i other

3.6

trace inhibited oil
mineral insulating oil containing up to 0,08 % antioxid
as mentioned in 3.4

ar with other additives

3.7
inhibited oil

3.8
unused mineral insulpti
mineral insulating oil a

NOTE Such an oi n
required for manufasturg,
reasonable precaution¥ tg

PCT), used, reclaimed d

contact with electrical equipment or other equipment not
anufacturer and supplier of unused oil will have taken all
ontamination with polychlorinated biphenyls or terphenyls (PCB,

3.9

reclaimed o

mineral ji electrical equipment which has been subjected to chemical
and/or p proge smg to eliminate soluble and insoluble contaminants

NOTE A blend dfunused\and reclaimed oil in any proportion is regarded as being reclaimed.
4 Properties of oil
Characteristics are listed in Tables 1 and 2 and in Clause 7.

4.1 Functional properties

Properties of oil which have impact on its function as an insulating and cooling liquid.

NOTE Functional properties include viscosity, density, pour point, water content, breakdown voltage and dielectric
dissipation factor.
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4.2 Refining and stability

Properties of oil that are influenced by quality and type of refining and additives.

NOTE This can include appearance, interfacial tension, sulfur content, acidity, corrosive sulfur, 2-furfural content.

4.3 Performance

Properties that are related to the long-term behaviour of oil in service and/or its reaction to
high electric stress and temperature.

NOTE Examples include oxidation stability, gassing tendency and electrostatic charging tendency (ECT).

4.4 Health, safety and environment (HSE) properties

Oil properties related to safe handling and environment protection.

NOTE Examples can include flash point, density, PCA (polycyclic arg
biphenyls/terphenyls).

olychlorinated

5 Classification, identification, general delive and sampling

5.1 Classification
511 Classes
For the purpose of this standard, minera ti are classified into two classes:

— transformer oils;

— low temperature switchgea

5.1.2 Antioxig:nt
Transformer oils™Nare A\.into\three groups, according to their content of antioxidant
additive:

— uninhibited

After the inhibitor marking, the LCSET shall be indicated.

Standard LCSET in this standard is —30 °C; optionally other LCSET can be selected according
to Table 1.

Example: Transformer oil | —40 °C, transformer oil T =30 °C, transformer oil U 0 °C.
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