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Foreword

The text of document 10/878/FDIS, future edition 4 of IEC 60296, prepared by IEC/TC 10 "Fluids for
electrotechnical applications" was submitted to the IEC-CENELEC parallel vote and approved by
CENELEC as EN 60296:2012.

The following dates are fixed:

e latest date by which the document has (dop) 2012-12-26
to be implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2015-03-26
standards conflicting with the
document have to be withdrawn

This document supersedes EN 60296:2004 + corrigendum September 2004.

EN 60296:2012 includes the following significant technical changes with respect to EN 60296:2004:

— specifications for corrosive sulphur compounds that can lead to copper sulphide deposition in
transformers (in non-passivated and passivated oils);

— definitions of additives in oil; and
— re-insertion of a missing note on oxidation.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent
rights.

Endorsement notice

The text of the International Standard IEC 60296:2012 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following note has to be added for the standard indicated:

IEC 60867 NOTE Harmonized as EN 60867.
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(normative)

Normative references to international publications
with their corresponding European publications

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.
Publication Year Title EN/HD Year
- - Surface active agents - Determination of EN 14210
interfacial tension of solutions of surface
active agents by the stirrup or ring method
IEC 60076-2 - Power transformers - EN 60076-2 -
Part 2: Temperature rise for liquid-immersed
transformers
IEC 60156 - Insulating liquids - Determination of the EN 60156 -
breakdown voltage at power frequency - Test
method
IEC 60247 - Insulating liquids - Measurement of relative ~ EN 60247 -
permittivity, dielectric dissipation factor (tan d)
and d.c. resistivity
IEC 60422 - Mineral insulating oils in electrical equipment - EN 60422 -
Supervision and maintenance guidance
IEC 60475 - Method of sampling insulating liquids EN 60475 -
IEC 60628 1985  Gassing of insulating liquids under electrical HD 488 S1 1987
stress and ionization
IEC 60666 - Detection and determination of specified EN 60666 -
additives in mineral insulating oils
IEC 60814 - Insulating liquids - Oil-impregnated paper and EN 60814 -
pressboard - Determination of water by
automatic coulometric Karl Fischer titration
IEC 60970 - Insulating liquids - Methods for counting and EN 60970 -
sizing particles
IEC 61125 1992  Unused hydrocarbon-based insulating liquids -EN 61125 1993
+ corr. September 1992  Test methods for evaluating the oxidation + A1 2004
+ A1 2004  stability
IEC 61198 - Mineral insulating oils - Methods for the EN 61198 -
determination of 2-furfural and related
compounds
IEC 61619 - Insulating liquids - Contamination by EN 61619 -
polychlorinated biphenyls (PCBs) - Method of
determination by capillary column gas
chromatography
IEC 61620 - Insulating liquids - Determination of the EN 61620 -
dielectric dissipation factor by measurement of
the conductance and capacitance - Test
method
IEC 61868 - Mineral insulating oils - Determination of EN 61868 -

kinematic viscosity at very low temperatures


https://webstore.ansi.org/Standards/BSI/BSEN602962012?source=preview

BS EN 60296:2012

[l WV Vo Vo VoW Vo W WY A

This is a preview of "BS EN 60296:2012". Click here to purchase the full version from the ANSI store.

T OITCOUroTT TCor TTOC TN T T TCor

IEC 62021-1 - Insulating liquids - Determination of acidity - EN 62021-1 -
Part 1: Automatic potentiometric titration

IEC 62021-2 - Insulating liquids - Determination of acidity - EN 62021-2 -
Part 2: Colourimetric titration

IEC 62535 2008 Insulating liquids - Test method for detection EN 62535 2009

of potentially corrosive sulphur in used and
unused insulating oil

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

ISO 3016 - Petroleum products - Determination of pour - -
point
ISO 3104 - Petroleum products - Transparent and opaqueEN ISO 3104 -

liquids - Determination of kinematic viscosity
and calculation of dynamic viscosity

ISO 3675 - Crude petroleum and liquid petroleum EN ISO 3675 -
products - Laboratory determination
of density - Hydrometermethod

ISO 12185 - Crude petrolelum and petroleum products - EN ISO 12185 -
Determination of density - Oscillating U-tube
method

ISO 14596 - Petroleum products - Determination of sulfur EN ISO 14596 -

content - Wavelength-dispersive X-ray
fluorescence spectrometry

ASTM D971 - Standard test method for interfacial tension of - -
oil against water by the ring method
ASTM D7150 - Standard test method for the determination of - -

gassing characteristics of insulating liquids
under thermal stress at low temperature

DIN 51353 - Testing of insulating oils; detection of - -
corrosive sulfur; silver strip test

IP 346 - Determination of polycyclic aromatics in - -
lubricant base oils and asphaltene free
petroleum fractions - Dimethylsulfoxide
refractive method

IP 373 - Determination of the sulphur content of light
and middle distillates - Oxidative
microcoulometry
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(normative)

Special national conditions

Special national condition: National characteristic or practice that cannot be changed even over a long
period, e.g. climatic conditions, electrical earthing conditions.

NOTE If it affects harmonization, it forms part of the European Standard / Harmonization Document.

For the countries in which the relevant special national conditions apply these provisions are normative,
for other countries they are informative.

Clause Special national condition

71 Austria

The restricted limits of Chapter 7.1 “Higher oxidation stability and low sulphur content” are
to be followed as general specification for oxidation stability (See Table 2).

Because of exposed geographical location and cold weather conditions (snow)
transformers are not always accessible for service, which sometimes leads to unforeseen
longer service intervals and therefore higher oxidation stability of transformer oil is
required.

For the same reason and to have an additional criterion for evaluation of oil quality,
Interfacial Tension (IFT) is to be used as a general requirement (Table 2, Footnote f)”


https://webstore.ansi.org/Standards/BSI/BSEN602962012?source=preview

RQ CANl aNn20a/:2019

This is a preview of "BS EN 60296:2012". Click here to purchase the full version from the ANSI store.

CONTENTS

LN I O T 10 L O I 1 N PR 6
S T o 0 o 1 PP 7
A Lo 0 g F= Y (A= =Y 1= =Y o (o= T 7
3 Terms and definitioNS ... 9
4 Properties Of Oil .o 10
4.1 FUuNnClional PropPerties ... o i 10

4.2  Refining and stability ... ..o 10

4.3 P I OIMaANCE. o i 10

4.4 Health, safety and environment (HSE) properties ..o, 10

5 Classification, identification, general delivery requirements and sampling....................... 11
5.1 ClasSifiCatioN ..o 11
Lt P T O = 11 - 11

5.1.2 Antioxidant additive (inhibitor) content................ 11

5.1.3 Lowest cold start energizing temperature (LCSET) ......cooeviiiiiiiiiniiniin, 11

B 2 REQUITEM NS ot e 11

5.3 MISCIDIIY e e 11

5.4 Identification and general delivery requirements...........ccoocoiiiiiiniiiiiiiei e 11

TS T - V0 1 o] 1 T [ 12

6 Properties, their significance and test methods............cooooiii 12
Gt VA =Yoo 1= 1 12

8.2 P OUTI POINT Lot e 12

6.3  Water CONteNt. . e 12

6.4  BreakKdoWn VOIAge .. ... 13

6.5 Dielectric dissipation factor (DDF) ... 13

8.6 AP PEAIANCE .. . ittt 13

G A o3 o 1 P 13

6.8 Interfacial tension (IF T ) .o e 13

6.9  SUIPUI CONTENT ... e 13
6.10 Corrosive and potentially corrosive sulphur ... 13
B.11 AdAItiVES (SEE 3.4 ) it 14
Lt I O O 1= 1Y =Y 14

6.11.2 Antioxidant additives (S€€ 3.5) ... 14

6.11.3 Metal PasSIVators ..o 14

6.11.4 Pour point depressSants . ......cc.oiuiiiiiiii e 15

6.12 OXidation Stability .......ooeeii e 15
6.13 GasSiNg tENAENCY .. e e 15
6.14 Electrostatic charging tendency (ECT) ... 15
B.15 Flash POINT .. e 15
I T I =T o | Y2 15
6.17 Polycyclic aromatic content (PCAS) ... 16
6.18 Polychlorinated biphenyl content (PCBS) .....c.iiiiiiiiii e 16
6.19 2-Furfural (2-FAL) and related compounds content............ccoooviiiiiiiiiiiiece, 16

B.20 PartiCle CONtENt ... e e 16


https://webstore.ansi.org/Standards/BSI/BSEN602962012?source=preview

