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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CLASSIFICATION OF INSULATING LIQUIDS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international

Puljlicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publicatien(s)”)
preparation is entrusted to technical committees; any IEC National Committee interested in the subject de
may participate in this preparatory work. International, governmental and non-governmental organizations
withh the IEC also participate in this preparation. IEC collaborates closely with the International~Organiza
Stapdardization (ISO) in accordance with conditions determined by agreement between the two organiza

Thg formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interr]
conlsensus of opinion on the relevant subjects since each technical committee_has”representation f
intgrested IEC National Committees.

IEQ Publications have the form of recommendations for international use and)are accepted by IEC N
Committees in that sense. While all reasonable efforts are made to ensurejthat the technical content
PuRhlications is accurate, IEC cannot be held responsible for the way/in which they are used or
misjnterpretation by any end user.

In ¢rder to promote international uniformity, IEC National Committees undertake to apply IEC Publi
trarjsparently to the maximum extent possible in their national and.regional publications. Any divergence b
any] IEC Publication and the corresponding national or regionahkpublication shall be clearly indicated in thg

IEQ itself does not provide any attestation of conformityslndependent certification bodies provide con
asspssment services and, in some areas, access to |IEC ‘marks of conformity. IEC is not responsible
seryices carried out by independent certification bodies,

All bsers should ensure that they have the latest edition of this publication.

No [liability shall attach to IEC or its directors, €employees, servants or agents including individual expe
members of its technical committees and IEC \National Committees for any personal injury, property dan
other damage of any nature whatsoever, “whether direct or indirect, or for costs (including legal feq
expenses arising out of the publicatien,)use of, or reliance upon, this IEC Publication or any oth
Puljlications.

Attention is drawn to the Normativereferences cited in this publication. Use of the referenced publica
indispensable for the correct appli¢ation of this publication.
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A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.


https://iecnorm.com/api/?name=5a69aae111b88095167ecf2168de67c0

-4 - IEC 61039:2025 CMV © IEC

2025

IEC 61039 has been prepared by IEC technical committee 10: Fluids for electrotechnical

applic

ations. It is an International Standard.

This third edition cancels and replaces the second edition published in 2008. This edition

consti

tutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) updating of the classification of insulating liquids, taking into account the largest number
possible of substances that have, or may have, a possible application in electrical

COTPOTTETTtS:
The :lxt of this International Standard is based on the following documents:
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Draft Report on voting
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ove table.

nguage used for the development of this International¢Stahdard is English.

Hance with ISO/IEC Directives, Part 1 and ISO/AEC Directives, IEC Supplement, av4
w.iec.ch/members_experts/refdocs. The maih. document types developed by IE
bed in greater detail at www.iec.ch/publications.

bmmittee has decided that the contents*of this document will remain unchanged un
y date indicated on the IEC website under webstore.iec.ch in the data related
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INTRODUCTION
WARNING — Health and safety

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

The insulating liquids which are the subject of this document should be handled with due regard
to personal hygiene. Direct contact with eyes-may can cause slight irritation. In the case of eye

contagt irrigation with copious quantities of clean running water should be carried oyt and
medidal advice sought.

Some| of the tests specified in this document involve the use of processes that could lead to a
hazargdous situation. Attention is drawn to the relevant standard for guidance.

WARNING — Environment

This document involves insulating liquids, chemicals and used sample ‘containers. The digposal

of thepe items-should can be earried-outin-accordance-with-curreni-hational-legislation spibject

to reglulatory requirements with regard to their impact on the efwironment.

All ingulating liquids that float on water are generally aayater hazard, as they reduce okygen
ingregs into the water. No liquid, regardless of its cldssification, can be freely spilled jn the
envirgnment. The handling of insulating liquids can_bé& subject to regulatory requirements with
regargl to their impact on the environment | 1. Everysprecaution should be taken to prevent the
releage of insulating liquids into the environment.



Additional wording is inserted to alert the reader of the latest environmental position on oils that float on water, which most electrical insulating liquids do.
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CLASSIFICATION OF INSULATING LIQUIDS

cope

This document establishes the detailed classification of the N family (insulating liquids) that
belongs to class L (lubricants, industrial oils and related products) in accordance with ISO 8681
and I1SO 6743-99, affecting product categories that include products derived from petroleum

proce

:Qing Qynthpfir‘ chemical prndlm’m and qym‘hp’rir- and natural esters

This
requin

2 Normative references '3

The fq

jocument applies to unused liquids. For liquids in service, additional testihg'c
ed to ensure compliance with this document. |2

llowing documents are referred to in the text in such a way that §ome or all of their ¢

Bn be

constitutes requirements of this document. For dated references, only the edition cited agplies.
For yndated references, the latest edition of the referenced document (including any
amenfiments) applies.
iaid.
ol
IEC 6D296:2003, Fluids for electrotechnical ‘applications ——Unused Mineral insdlating
oils fdr-transformers-and-switchgear electrical-&quipment
e s te s e aiiea o o ne s Lineletine oadooeal olle g oo Dloe il ol dlcte
I[EC 6P836:2005, Specifications for unused silicone insulating liquids for electrotechnical
e S
Le e Re e e Taanatine Jloicls Specifications—{or—unused—liquids—based—on—synthetic
aromatic-hydrocarbons
IEC 6D963:1988.S i tion f »
IEC B81000-100°2 Snacifications for unpysed svunthetic oraanic esters for electrical nurnosas
B T T e e e R B
[SOAP28:1995— Solid—mineral—ituels Determination—of—gross—calorifie—value
hll } y Jo Jo, - s e} L L Lo ol e L H L

ISO 2592:2000, Petroleum and related products — Determination of flash
Cleveland open cup method

ISO 8681:14986, Petroleum products and lubricants — Method of classification — Definition of
classes

OECD 301:1992, OECD guidelines for testing of chemicals — Ready biodegradability


Wording is added to remind the reader that the standard only applies to unused liquids.

The normative references list is updated since the previous edition of this standard.
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ASTM D240-02, Standard test method for heat of combustion of liquid hydrocarbon fuels by

bomb

calorimeter

3 Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminology databases for use in standardization at the following

addre

- th
wh

— th
id
e
pr

— (0
m
pr

In con

ifying on the basis of the product typology, for example fuels are classified first of
sis of typology and secondly on the basis of end use.

sses: 4

B0 classification principle is based on the allocation of a code consisting of letter
brs for the main classes and categories of petroleum products.

bmplete nomination consists of:

e initials "ISO";
ich-has-te shall be clearly separated from the other symbols;

ntifying the family to which it belongs and the others assuming a meaning, approp
plained in the refetence standard, which depends on the particular category of conc
pducts;

btional) some numbers, which can be added, to complete the nomination and that H
baning apprepriately explained in the reference standard for that particular categ
pducts:

hpliance with ISO 8681, the code should have the following general form:

Jucts,
an be

gests
all on

s and

b class of the petroleum product or related product, indicated by a letter (see Table 1),

b category, indicated by _a group of four letters—ranging-from-—1-to-4, the first one dlways

iately
erned

ave a
pry of

or the

ISO — CLASS — CATEGORY —{eventual-NUMBERS (if applicable)
short form:

CLASS — CATEGORY —«(eventuall-NUMBERS (if applicable)



https://www.electropedia.org/
https://www.iso.org/obp
Web addresses for terms and definitions reference documents are added for clarity.
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5 Classification of electrical insulating liquids |5

5.1 General

In accordance with ISO 8681, the classification system indicates the products with a nomination
that includes:
— the abbreviation "ISO";

— the class of the petroleum products or related products indicated by a letter that in this
document has the meaning defined in Table 1;

— the_category indicated by four letters whose meaning is explained in 5.3:

— a seven-figuredigit number that makes up the identification code (described in 5.4)-
5.2 |Class classification

The class of petroleum products or related products is indicated by a letter having the mganing
reporfed in Table 1.

Table 1 — Class classification of petroleum products or related products

Class Indication
F Fuels
S Solvents and raw materials for chemical industry
L Lubricants, industrial oils and related\products
w Waxes
B Bitumen

In acqordance with-the ISOHEC-agreement 1ISO 6743-99:2002, the electrical insulating ljquids
belong to class L "lubricants, industrial*eils and related products".

5.3 |Category classification

In th¢ case where the spécific classification of insulating liquids is described in the
corregponding standardsitishall have priority over the classification given in this document. For
example, for mineral oils) IEC 60296 shall be applied. |6

The four letters identify the category, with the following meaning:
o | Firstletter

The fjrst/Jetter, which identifies the insulating liquid family, will be N: Electrical insylation

ISO b7 42 002000 T okl
UTrTJ JJ.2aUUL, TAVIC I’

e Second letter
The second letter identifies the main application field as follows:

— C capacitors;
— T transformers and switching equipment;
— S switching equipment operating at temperature lower than =10 °C;

— Y cables.

NOTE 1 In order to provide an indication of fire behaviour of insulating liquids, and also wishing to benefit from the
experience gained by CT 14 of CENELEC the foIIowmg parameters have been added as well as the classn‘lcatlons
"fire point" and "low heat value".-Fh y S



The heading of this chapter reminds the reader that the section applies to electrical insulating liquids.

Statement is added to remind the reader that specific classifications given in fluid specific standards (e.g. IEC 60296 for mineral oils) take precedent over classifications derived from this standard.

https://iecnorm.com/api/?name=5a69aae111b88095167ecf2168de67c0
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e Third letter

The third letter identifies the-eventual presence of antioxidant additives, if applicable. Liquids
may contain different antioxidants and different levels of antioxidants. Check with
corresponding liquid standards | 7. The third letter is defined as:

— U if no antioxidant additives are present;

o,

— | if antioxidant additives are present-{percentage—>0,08 % wt)-

NOTE 2 In this document Classification | also encompasses category T according to IEC 60296.

e | Fourth letter

The fgurth letter identifies the fire point as determined in accordance with ISO 2592 At the time
of wrifing of this document, liquids falling into category L are being phased out ffem use. [There
is no |EC International Standard covering such liquids. |8

— O] if the fire point is—< < 300 °C;
— K| if the fire point is— = 300 °C;
— L [ if the fire point of the liquid is not detectable.

D IEC TC10 usually adonts
= HE t HOUSUaHY—aaopts =
odology{(closed-cu fth alueof the flash-point determined-byv-this-method-is <250 °C then-the prdaductis
L BARY aHde-ot+theHash-pot-aetermhred Dy tRSmethoats ZoY —thAeRthe—prga t+

3
<

vvvvv up). i the v o
ifibd with the lattar “OQ”: if thae flash noint is 250 °C _then the nproduct is classified with the lettar “K”
B A et i e Rt e e e laen o d i e Lt Bl

. F . ’ ) . E . « ,,.

1ISO 2719:2002 in orderto-measure-the flash noint using-the Penskv-Martens
1 oA ooLHOFGer—oMeasStt RS HaShH pot—dsSini tH —EehRSt NEHHERS

\

5.4 |ldentifying code

To complete the nomination, a seven-figuredigit,number is added, with the following megning:

o | First three-figures digits

The fjrst three—figures digits correspend to the last three—numbers digits of-thecodgthat
identifies the-eventual IEC referencelstandard identifier, if applicable, using number 000|in the
case Where the IEC reference standard is missing.

o | Fourth-figure digit

The fourth-figure digit idéntifies the-eventual IEC sub-classification, if applicable, using niimber
0 if there is no sub-elassification. Examples of sub-classifications occur with IEC $0867
(aromfatic hydrocarbon’s, Table 2 of this document, rows 5, 6, 7) and IEC 63012 (modifigd and
blendgd esters, Aaple 2 of this document, row 12). See Table 2 for reference. |9

o | Fifthdigdre digit

lifth_figure digit identifies the net calorific value as determined in accordancg with

2 AV, cl O OV C WA cl vVaaTo cl OTToOwW

1 if the low heat value is =2 42 MJ/kg;

— 2 if the low heat value is < 42 MJ/kg and = 32 MJ/Kg;
3 if the low heat value is < 32 MJ/kg.

Sixth-figure digit

The sixth-figure digit identifies the-eventual "lowest cold start energizing temperature" (LCSET)
defined as follows.

The information below is based largely on IEC 60296: 10

— 0 if LCSET is not-presecribed known;
- 1 ifLCSETis20 °C;



Wording is added to remind the reader that different manufacturers of a type of liquid may use different types and concentrations of antioxidants in their liquids, even if the liquids fall into the same type, e.g. synthetic esters.

Wording is added to advise that category L liquids (e.g. PCB) are being phased out of use.

Wording is added to explain sub-classes.

Wording is added to explain where LCSET information comes from.

https://iecnorm.com/api/?name=5a69aae111b88095167ecf2168de67c0

|
A ODN

if 0 °C > LCSET 2 -10 °C;
if =10 °C > LCSET = -30 °C;

if -30 °C > LCSET = -40 °C.

Seventh-figure digit

—-10 -

IEC 61039:2025 CMV © IEC 2025

The seventh-figure digit identifies the biodegradability of the insulating liquid, according to
OECD 301:4992 methods B, C or F, defined as follows.

Note different methods may give different results.

Vi ol P =Y

1 o0 0/

Fable

Note
their i

L1 s PR ! Lol
M IyguIid 15 1T1UL D1oucyrauduics;

Table 2

{THTO DT CTiiovea—=209

if liquid is-stightly inherently biodegradable;—(40-%=>ThODremoved>20-%}
if liquid is-wel readily biodegradable;:{(76-%=>TFhOB-removed>40-%). 141

 liauid s f biod Lable. (ThOD (> 700

: . |  classification.f 55 insulating liéide.

Examples of classification for different insulating liquids

v7

hat the disposal of these items can be subject to regulatory fequirements with regprd to
mpact on the environment. Refer to the environmental warging in the introduction.

12

Example

Type of the insulating liquid

Low heat value
(ASTM D240-02)

Category

IEC standard
identification
classification

IEC sub-

LCSET (°C)

Bio-
degradability

Comments/

examples

N

— | Class

NTUO

N

©

(2]
|

43 MJKg

|
~

Slight Inherent
13

Mineral insulating oil for transformdgrs
with-ecembustion fire point equal to
200 °C, low heat value (net calorifi
value) equal to 43 MJ/kg, non-inhibjited,
with LCSET = -7 °C

L-NTUO-2960121

296 -
NTIK

43 MJ/kg

Shight Inherent

Mineral insulating oil for transformdrs

with-ecembustion fire point equal to-56
< 300 °C, low heat value equal to
43 MJ/kg, inhibited in trace, with L(
=-7°C

L-NFFKNTIO-2960121

SET

L NTIO | 296 -

43 MJ/kg

Shight Inherent

Mineral insulating oil for transformdrs
with-ecembustion fire point equal to

Z00 T, Tow heat value equal o
43 MJ/Kkg, inhibited, with LCSET = -7 °C

L-NTIO-2960121

L NSIO | 296 -

43 MJ/kg

-30

Slight Inherent

Mineral insulating oil for switching
equipment operating at low temperature
with-ecembustion fire point equal to

200 °C low heat value equal to 43 MJ/kg,
inhibited, with LCSET = -30 °C

L-NS10-2960131

L | NYUO | 867 1

43 MJ/kg

Slight Inherent

IEC sheet 1 of IEC 60867

alkyl benzene: for cables, uninhibited,
fire point < 300 °C

L-NYUO-8671101



Biodegradable terms are aligned with OECD terminology.

Wording is added to underline the importance of proper liquid disposal.

Biodegradation category is aligned with OECD terminology.

https://iecnorm.com/api/?name=5a69aae111b88095167ecf2168de67c0
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Type of the insulating liquid
-]
- € c =T >
© -§ 'g $S o E Comments/
N
o > | 28| 58| ®a < 3 examples
=3 o SEe| 5k& 2s - °
£ @ 2 nE| 0 o w , =
S| 8| % |o§l o8 ) 3 o
w | o o ws) wsg a< a 0 o
6 L | NCUO | 867 2 43 MJ/kg - Slight Inherent | EC-sheet2;-alkyl-bibenzyk:
IEC sheet 2, of IEC 60867,
alkyldiphenylethanes: for capacitors,
uninhibited. fire point < 300 °C. LCSET
not defined
L-NCUO-8672141018672101
7 L | NCUO | 867 3 43 MJ/kg - Slight Inherent | EC-sheet 3 alikynaphthalene
IEC sheet 3, of IEC 60867,
methylpolyarylmethangs uninhibited, for
capacitors, fire point,< 300 °C, LCYET
not defined
L-NCUO-86%341018673101
8 L | NTUK | 836 - < 32 MJ/kg -40 Not IEC 60836y unused silicone liquid$ for
biodegradable |transférmers, uninhibited, fire
poifd>-300 °C
L-NTUK-8360630068360340
9 L NTIK | 099 - > 42 MJ/Kg - Readily Synthetic ester with fire point > 30p °C
biodegradable | for transformers,
14 L-NTIK-0990102
10 L NTIO | 012 - < 42 MJ/Kg - Readily Synthetic ester with fire point < 30p °C,
bicdggradable | inhibited
L-NTI0-0120202
11 L NTIK | 770 - < 42 MJ/Kg = Readily Natural ester with fire point > 300 [C,
biodegradable | inhibited
L-NTIK-7700202
12 ||L | NTIO | 012 _ < 42 MJikg - Readily Modified ester for transformers with fire
biodegradable | point < 300 °C, inhibited, no defingd
LCSET
L-NTIO0120202
6 Summarizing outline
Figur¢ 1 summarizes how to build up a code for classifying an insulating liquid.



Examples 9 to 12 are added for clarity in categorizing non mineral oils.
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Application Presence of
field additives
Family Fire point
Number
vV VY P
~ ™~
— I T T T 1 r T T T T
50— - =t
N N J
I ' Y
A A A
lass Category ‘
Last three
figures of IEC
reference Biodegradability
standard
IEC Low heat

sub-classification

valuer

LCSET

IEC 1288/0
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Application Presence of
field additives
Family Fire point
Number
A
~ ™
so—| | = | | | [=0 ] [ | | [ ]]
H_/ H_/
Class _T Category 4 A T
Last three
digits of IEC
reference f -
standard Biodegradability
IEC Low heat
sub-classification value LCSET

Figure 1 — Meaning of all'the letters and digits

present in the classification of insulating liquids
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List of comments

Additional wording is inserted to alert the reader of the latest environmental position on oils
that float on water, which most electrical insulating liquids do.

Wording is added to remind the reader that the standard only applies to unused liquids.
The normative references list is updated since the previous edition of this standard.
Web addresses for terms and definitions reference documents are added for clarity.

The heading of this chapter reminds the reader that the section applies to electrical
insulating liquids.

Statement is added to remind the reader that specific classifications given in fluid_specific
sfandards (e.g. IEC 60296 for mineral oils) take precedent over classifications derived from
this standard.

Wording is added to remind the reader that different manufacturers of a type of liquid may
upe different types and concentrations of antioxidants in their liquids, ever/’if the liquids fall
into the same type, e.g. synthetic esters.

Wording is added to advise that category L liquids (e.g. PCB) are being phased out df use.
Wording is added to explain sub-classes.

Wording is added to explain where LCSET information coimes from.
Biodegradable terms are aligned with OECD terminology.

Wording is added to underline the importance of pfoper liquid disposal.
Bliodegradation category is aligned with OECD:erminology.

Eixamples 9 to 12 are added for clarity in categorizing non mineral oils.

The bibliography list is updated since the previous edition of this standard.
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IEC 6
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CLASSIFICATION OF INSULATING LIQUIDS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical commlttees (IEC Natlonal Commlttees) The object of IEC is to promote mternatlonal
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formal decisions or agreements of IEC on technical matters express, as nearly ag possible, an intern
sensus of opinion on the relevant subjects since each technical committee_has’representation f
rested IEC National Committees.

Publications have the form of recommendations for international use and)are accepted by IEC N
hmittees in that sense. While all reasonable efforts are made to ensurejthat the technical content
lications is accurate, IEC cannot be held responsible for the way/in” which they are used or

rder to promote international uniformity, IEC National Committees undertake to apply IEC Publi
sparently to the maximum extent possible in their national and.regional publications. Any divergence b
IEC Publication and the corresponding national or regionakpublication shall be clearly indicated in thg
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essment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible
ices carried out by independent certification bodies.

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

liability shall attach to IEC or its directors,-€mployees, servants or agents including individual expe
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This third edition cancels and replaces the second edition published in 2008. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) updating of the classification of insulating liquids, taking into account the largest number
possible of substances that have, or may have, a possible application in electrical

co

mponents.
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The text of this International Standard is based on the following documents:

Draft Report on voting

10/1249/FDIS 10/1258/RVD

2025

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.
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w.iec.ch/members_experts/refdocs. The main document types developed by IE
bed in greater detail at www.iec.ch/publications.
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INTRODUCTION
WARNING - Health and safety

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

The insulating liquids which are the subject of this document should be handled with due regard
to personal hygiene. Direct contact with eyes can cause slight irritation. In the case of eye
contagt, irrigation with copious quantities of clean running water should be carried oyt and
medidal advice sought.

Some| of the tests specified in this document involve the use of processes that could lead to a
hazarfous situation. Attention is drawn to the relevant standard for guidance.

WARNING - Environment

This document involves insulating liquids, chemicals and used sample containers. The digposal
of these items can be subject to regulatory requirements with regard to their impact gn the
envirgnment.

All ingulating liquids that float on water are generally a avater hazard, as they reduce okygen
ingregs into the water. No liquid, regardless of its classification, can be freely spilled jn the
envirgnment. The handling of insulating liquids can_be subject to regulatory requirements with
regard to their impact on the environment. Every<precaution should be taken to prevept the
releage of insulating liquids into the environment.
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CLASSIFICATION OF INSULATING LIQUIDS

1 Scope

This document establishes the detailed classification of the N family (insulating liquids) that
belongs to class L (lubricants, industrial oils and related products) in accordance with ISO 8681

and I1SO 6743-99, affecting product categories that include products derived from petroleum
proceqcing qyn’rhptir‘ chemical prndur"rq and qyn’rhnfir‘ and natural esters

This gdocument applies to unused liquids. For liquids in service, additional testing can be
required to ensure compliance with this document.

2 Normative references

The fgllowing documents are referred to in the text in such a way that some or all of their cpntent
constitutes requirements of this document. For dated references, only the edition cited agplies.
For (Jndated references, the latest edition of the referenced document (including any
amen@iments) applies.

IEC 6D296, Fluids for electrotechnical applications —Mineral insulating oils for elegtrical
equipent

ISO 2p92, Petroleum and related products — Detérmination of flash and fire points — Clevyeland
open rup method

ISO 8p81, Petroleum products and lubricants — Method of classification — Definition of classes
OECD 301:1992, OECD guidelines‘for testing of chemicals — Ready biodegradability

ASTM D240, Standard test miethod for heat of combustion of liquid hydrocarbon fuels by|bomb
calorimeter

3 Terms and definitions
No terms anddefinitions are listed in this document.

ISO and EC maintain terminology databases for use in standardization at the follpwing
addrepses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp

4 |ISO classification system

ISO 8681 sets out the main rules of the classification system that applies to petroleum products,
lubricants and related products. This document sets out the classification method which can be
used for electrical insulating liquids.

ISO 8681 suggests, as far as possible, to choose the application field as the main principle for
the classification of petroleum products, lubricants, and related products. It also suggests
classifying on the basis of the product typology, for example fuels are classified first of all on
the basis of typology and secondly on the basis of end use.
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The I1SO classification principle is based on the allocation of a code consisting of letters and
numbers for the main classes and categories of petroleum products.

The complete nomination consists of:

— the initials "ISO";

— the class of the petroleum product or related product, indicated by a letter (see Table 1),
which shall be clearly separated from the other symbols;

— the category, indicated by a group of four letters, the first one always identifying the family
to which it belongs and the others assuming a meaning, appropriately explained in the

re

ference standard. which depends on the particular category of concerned products:

— (O

meaning appropriately explained in the reference standard for that particular-Categ

pr

In con

or the

5 C

5.1

In acg
that ir

- th
- th

da
- a
5.2
The c

reporfed in Jable 1.

btional) some numbers, which can be added, to complete the nomination and that\h
pducts.

npliance with ISO 8681, the code should have the following general form;
ISO — CLASS — CATEGORY —NUMBERS (if applicable)
short form:

CLASS — CATEGORY —-NUMBERS (if:applicable)

lassification of electrical insulating liquids

General

ordance with ISO 8681, the classification system indicates the products with a nomi
cludes:

b abbreviation "ISO";

b class of the petroleum products or related products indicated by a letter that i
cument has the meaning defined in Table 1;

b category indicated by, four letters whose meaning is explained in 5.3;

seven-digit number that makes up the identification code (described in 5.4).
Class classification

ass of petroleum products or related products is indicated by a letter having the me

Table 1 — Class classification of petroleum products or related products

ave a
ory of

hation

n this

aning

Class Indication
F Fuels
S Solvents and raw materials for chemical industry
L Lubricants, industrial oils and related products
W Waxes
B Bitumen

In accordance with ISO 6743-99:2002, the electrical insulating liquids belong to class L
"lubricants, industrial oils and related products".
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Category classification

2025

In the case where the specific classification of insulating liquids is described in the
corresponding standard, it shall have priority over the classification given in this document. For
example, for mineral oils, IEC 60296 shall be applied.

The four letters identify the category, with the following meaning:

First letter

The first letter, which identifies the insulating liquid family, will be N: Electrical insulation
(1SO 6743-99:2002, Table 1).

- Y
NOTE
experiq
"fire po
[ )

The t
conta
liquid
- U
- |

NOTE 2

The fq
of wri
is no
- 0
- K
- L

Second letter
econd letter identifies the main application field as follows:

capacitors;

transformers and switching equipment;

switching equipment operating at temperature lower than -10:€;
cables.

In order to provide an indication of fire behaviour of insulating liguids; and also wishing to benefit f
nce gained by CT 14 of CENELEC, the following parameters have-been added as well as the classifi
int" and "low heat value".

Third letter

hird letter identifies the presence of antioxXidant additives, if applicable. Liquidg

n different antioxidants and different levels of antioxidants. Check with correspag

standards. The third letter is defined ast
if no antioxidant additives are present;
if antioxidant additives are present.

In this document Classificatiop‘l;also encompasses category T according to IEC 60296.

Fourth letter

urth letter identifiesthe fire point as determined in accordance with ISO 2592. At th
ing of this document, liquids falling into category L are being phased out from use.
EC International/Standard covering such liquids.

if the fire/point is < 300 °C;

if the-fire point is = 300 °C;

if’the’ fire point of the liquid is not detectable.

om the
cations

may
nding

b time
There

5.4

Identifying code

To complete the nomination, a seven-digit number is added, with the following meaning:

First three digits

The first three digits correspond to the last three digits of the IEC reference standard identifier,
if applicable, using number 000 in the case where the IEC reference standard is missing.

Fourth digit
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The fourth digit identifies the IEC sub-classification, if applicable, using number 0 if there is no
sub-classification. Examples of sub-classifications occur with |IEC 60867 (aromatic
hydrocarbons, Table 2 of this document, rows 5, 6, 7) and IEC 63012 (modified and blended
esters, Table 2 of this document, row 12). See Table 2 for reference.

e Fifth digit

The fifth digit identifies the net calorific value as determined in accordance with ASTM D240
(also known as the low heat value), as follows:

1 if the low heat value is =2 42 MJ/kg;
— 2 _ifthe low heat value is <42 MJ/kg and = 32 MJ/KQ:
3

if the low heat value is < 32 MJ/kg.
e | Sixth digit

The gixth digit identifies the "lowest cold start energizing temperature" (LESET) defined as
followps.

The information below is based largely on IEC 60296:

if LCSET is not known;

if LCSET is 2 0 °C;

if 0 °C > LCSET 2 -10 °C;

if =10 °C > LCSET = -30 °C;
if =30 °C > LCSET = -40 °C.
¢ | Seventh digit

|
A WO N =~ O

The seventh digit identifies the biodegradability of the insulating liquid, according to OECD 301:
methqds B, C or F, defined as follows.

Note dlifferent methods may give different results.

— 0 [if liquid is not biodegradable
— 1 |if liquid is inherently biodegradable;
— 2 |if liquid is readily-biodegradable.

Note that the dispasalof these items can be subject to regulatory requirements with regprd to
their impact on thesenvironment. Refer to the environmental warning in the introduction.
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Table 2 — Examples of classification for different insulating liquids

Type of the insulating liquid

3§
28 8| 33 |5 £
s 5 8 s Comments

o > | 28 &8 58 < 2

=3 o Sel 3k s - ©

E | ] o nEl 00 Fsi w , S

S| 8| %5 |98 98| 329 3 8D

w| ol o |WUz ws a< | @

1 L [NTUO | 296 - 43 MJ/kg -7 Inherent Mineral insulating oil for transformers with
fire point equal to 200 °C, low heat value (net
calorific value) equal 1o 43 MJ/Kg,
non-inhibited, with LCSET = -7 °C
L-NTUO-2960121

2 L | NTIK | 296 - 43 MJ/kg -7 Inherent Mineral insulating oil for trapsformers with
fire point equal to < 300 °C) lew heat value
equal to 43 MJ/kg, inhibited”in trace, with
LCSET = -7 °C
L-NTIO-2960121

3 L | NTIO | 296 - 43 MJ/kg -7 Inherent Mineral insulating-oil for transformers with
fire point equal to 200 °C, low heat valye
equal to 43 MJ/kg, inhibited, with
LCSET(Z =7 °C
L-NT{0-~2960121

4 L | NSIO | 296 - 43 MJ/kg -30 Inherent Mineral insulating oil for switching equipment
oOperating at low temperature with fire point
equal to 200 °C low heat value equal td
43 MJ/kg, inhibited, with LCSET = -30fC
L-NS10-2960131

5 L [NYUO| 867 1 43 MJ/kg - lherent IEC sheet 1 of IEC 60867
alkyl benzene: for cables, uninhibited, fire
point < 300 °C
L-NYUO-8671101

6 L [NCUO| 867 2 43 MJ/kg - Inherent IEC sheet 2, of IEC 60867,
alkyldiphenylethanes: for capacitors,
uninhibited, fire point < 300 °C, LCSET|not
defined
L-NCUO-8672101

7 L [NCUO| 867 3 43 MJ/kg - Inherent IEC sheet 3, of IEC 60867,
methylpolyarylmethanes uninhibited, fof
capacitors, fire point < 300 °C, LCSET pot
defined
L-NCUO-8673101

8 L |NTUK.) 836 - | <32MJ/kg |<-40 Not IEC 60836 — unused silicone liquids for

biodegradable |transformers, uninhibited, fire point > 3p0 °C
L-NTUK-8360340
9 - NTFH4 899 42 :\vI:UIII:I\y Ruud::y Q\Jlnfhnfir‘ aster with firg pninf > 300 °Clfor
biodegradable |transformers,
L-NTIK-0990102
10 | L | NTIO | 012 - |<42MJ/IKg| - Readily Synthetic ester with fire point < 300 °C,
biodegradable |inhibited
L-NTIO-0120202
11 L | NTIK | 770 - |<42MJ/Kg| - Readily Natural ester with fire point > 300 °C,
biodegradable |inhibited
L-NTIK-7700202
12 L | NTIO | 012 _ |<42MJIKg| - Readily Modified ester for transformers with fire point
biodegradable | < 300 °C, inhibited, no defined LCSET
L-NTI00120202
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6 Summarizing outline
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Figure 1 summarizes how to build up a code for classifying an insulating liquid.

Application Presence of
field additives
Family Fire point
Number
vV V. Vv A
~ ™~
so—[] [T 1J-[TTTTTT]
%r—/ %/—J
ClassJ Category A B I
Last three
digits of IEC
reference . -
standard Biodegradability
IEC Low heat
sub-classification . value LCSET

Figure 1 — Meaning of all the letters and digits
present in the'classification of insulating liquids
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CLASSIFICATION DES LIQUIDES ISOLANTS

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée
de I'ensemble des comités electrotechnlques natlonaux (Comités natlonaux de 'lIEC). L'IEC a pour objet de

] hes de

ipnales,
et des
S, aux
ipations
Nt aux
trajaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation” (ISO), selpn des
conditions fixées par accord entre les deux organisations.

2) Les|décisions ou accords officiels de 'lEC concernant les questions techniques representent, dans la mesure du
posfsible, un accord international sur les sujets étudiés, étant donné que les Comités.nationaux de I'lEC intgressés
sonft représentés dans chaque comité d’études.

3) Les| Publications de I'l[EC se présentent sous la forme de recommandations internationales et sont ggréées
comme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin qule I'lEC
s'agsure de I'exactitude du contenu technique de ses publications; I'lEC 'né peut pas étre tenue responsable de
I'éventuelle mauvaise utilisation ou interprétation qui en est faite par@n*quelconque utilisateur final.

4) Dans le but d'encourager I'uniformité internationale, les Comitéshationaux de I'lEC s'engagent, dans foute la
mesure possible, a appliquer de fagon transparente les Publieations de I'lEC dans leurs publications natjonales
et fégionales. Toutes divergences entre toutes Publication§ de I'lEC et toutes publications nationgles ou
réglonales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

5) L’'IHC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépgndants
foufnissent des services d'évaluation de conformité“~et, dans certains secteurs, accédent aux marqpes de
confformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certification
ind¢pendants.

6) Toys les utilisateurs doivent s'assurer qu'ils sent en possession de la derniére édition de cette publicatiop.

7) Audune responsabilité ne doit étre imputée)a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,
y cdmpris ses experts particuliers et.les membres de ses comités d'études et des Comités nationaux d¢ I'lEC,
poUyr tout préjudice causé en cas_dé dommages corporels et matériels, ou de tout autre dommage de dquelque
natyire que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépenses
dédoulant de la publication ou de-f'utilisation de cette Publication de I'l[EC ou de toute autre Publication dg¢ I'l[EC,
ou qu crédit qui lui est accordé.

8) L'aftention est attirée surles références normatives citées dans cette publication. L'utilisation de publigations
réfdrencées est obligatojre pour une application correcte de la présente publication.

9) L'IEC attire I'attention.sur le fait que la mise en application du présent document peut entrainer I'utilisatipn d’un
ou fle plusieurs/brevets. L’IEC ne prend pas position quant a la preuve, a la validité et a I'applicabilité de tout
droft de brevet'a.cet égard. A |a date de publication du présent document, I'lEC n’a pas regu notification qu’'un
ou plusieurs\brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y a lieu d’avgrtir les
responsables de la mise en application du présent document que des informations plus récentds sont
suskeptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.iec.ch. L'IEC
ne Eaurait étre tenue pour responsable de I'identification de ces droits de brevet.

L'IEC 61039 a été établie par le comité d'études 10 de I'lEC: Fluides pour applications
électrotechniques. Il s’agit d’'une Norme internationale.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2008. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) mise a jour de la classification des liquides isolants, en tenant compte d'un nombre maximal
de substances qui ont, ou peuvent avoir, des applications possibles dans les composants
électriques.
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Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote
10/1249/FDIS 10/1258/RVD

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

La langue employée pour I'élaboration de cette Norme internationale est I'anglais.

Direcfives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles| sous
www.lec.ch/members_experts/refdocs. Les principaux types de documents développgs par
I''EC $ont décrits plus en détail sous www.iec.ch/publications.

Ce dcicument a efé redige selon Tes Directives TSO/TEC, Partie 2, 1T a été developpé selbn les

Le comité a décidé que le contenu de ce document ne sera pas modifié avant|la date de stpbilité
indigyée sur le site web de I'lEC sous webstore.iec.ch dans les données-relatives au docyment
rechefché. A cette date, le document sera
e refonduit,

e suUpprimé, ou

e réyisé.



https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
https://webstore.iec.ch/?ref=menu
https://iecnorm.com/api/?name=5a69aae111b88095167ecf2168de67c0

IEC 61039:2025 © IEC 2025 -17 -

INTRODUCTION

AVERTISSEMENT - Hygiéne et sécurité

Le présent document ne vise pas a répondre a tous les problémes de sécurité associés a son
utilisation. Il incombe a lI'utilisateur du présent document de mettre en place les pratiques
d'hygiene et de sécurité adéquates, et de vérifier avant utilisation si des contraintes
réglementaires s'appliquent.

Il convient de manipuler les liquides isolants dont traite le présent document en respectant
I'hygieéne personnelle Un contact direct avec les yeux peut provoquer une légere irritati

cas d
de co

Certa

n. En

nsulter un médecin.

conddire a une situation dangereuse. L'attention est attirée sur la norme\a “consulte

obten

r des recommandations.

AVERTISSEMENT — Environnement

Le pr

d'échantillons usagés. L'élimination de ces éléments peut éire soumise a des exig

bsent document concerne les liquides isolants, les produits chimiques et les réci

réglementaires en lien avec leur impact sur I'environnement.

Tous
mesu

sa clg
liquid¢
['envin

isolants dans I’environnement.

b contact oculaire, il est recommandé de laver abondamment a I'eau courante propre, et

ns des essais spécifiés dans le présent document impliquent des opérations qui pguvent

1 pour

bients
ences

les liquides isolants qui flottent sur I'eau constituent généralement un danger dans la
e ou ils réduisent la pénétration de I'oxygéne.dans |'eau. Aucun liquide, quelle gue soit
ssification, ne peut étre déversé librement.dans I'environnement. La manipulation des
s isolants peut étre soumise a des exigences réglementaires en lien avec leur impgct sur
onnement. Il convient de prendre des“précautions pour éviter de rejeter des liquides
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