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BS 148 : 1984

Foreword

This revision of this British Standard has been prepared
under the direction of the General Electrotechnical
Engineering Standards Committee and supersedes BS 148 :
1972, which is withdrawn. It is based on 1EC Publication
206 : 1982 ‘Specification for unused mineral insulating oils
for transformers and switchgear’ published by the
International Electrotechnical Commission (IEC). For ease
of cross-reference, the clause numbering of this standard
follows that of 1EC Publication 296 as far as possible.

This standard differs from |EC Publication 296 in specifying
limits for water content on delivery; in introducing the new
IEC oxidation test and in introducing the gassing tendency
test. The limits for water content continue the UK practice
in previous editions of BS 148 whilst the introduction of the
gassing tendency test reflects the change in oil quality which
followed the demand for ‘gas absorbing’ oils in the 1970s.
The change to the new IEC oxidation test acknowledges the
fact that oils operate under limited oxygen (air) availability
in equipment and allows one oxidation test to be used with
differing test durations for both oxidation inhibited and
uninhibited oil.

For the first time, the specification also covers oxidation
inhibited oil even though little use is made of such material
in the UK. The requirements for oxidation inhibited oil
differ from those for uninhibited oil by the inclusion of an
additional longer duration oxidation test and a slight
relaxation in acid value and gassing tendency limits.

The new |EC oxidation test is expected to be technically
identical with the test method given in appendix A. It is
expected that when the |EC standard is published, it will
also be published as an identical British Standard. When this
is done, appendix A will be deleted from this standard

and 7.11 will be amended to make reference to the new
British Standard.

Figures 1 to 5 are based on figures in |EC Publication 474 :
1974 ‘Test method for oxidation stability of inhibited
insulating oils’. Figure 6 is based on a figure in lEC
Publication 74 : 1963 ‘Method for assessing the oxidation
stability of insulating oils’.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.

Documents

Document Sharing Hub

Full document details: BS 148:1984


http://www.avadocuments.com/doc/bs-148-1984
http://www.avadocuments.com/doc/bs-148-1984

AMD 5826
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Amendment No. 1
published and effective from 31 January 1989
to BS 148 : 1984

Specification for unused mineral insulating oils
for transformers and switchgear

=

Revised text

AMD 5826 Clause 6. Properties of the oils

January 1989 After paragraph 1 insert the following.

‘As a consequence of the tendancy for water absorption to
occur and for the electrical characteristics to deteriorate in
oil stored in drums, the limits for water content, electric
strength and loss tangent for oil packed in drums shatl
apply only to oils delivered within Great Britain in drums
of 200 L nominal capacity and to tests carried out within
two weeks of receipt.’

After note 2 insert the following.

‘NOTE 3. Oil in drums cannot be expected to retain the electric strength
shown at the time of filling and attention is drawn to the risk of
deterioration of electrical properties, which is greater in small drums
than in 200 L drums.

For oil delivered in drums in Great Britain and overseas, it may be
considered necessary to increase the electrical properties by filtration or
other suitable treatment before the oil is transferred to electrical
equipment,

NOTE 4. In the present context ‘bulk’ refers to shipments made in
breather-protected vehicles or containers and does not apply to oil
carried in ships or barges or by pipeline.’

— —— ———————— ——— ——— — —— —— —— ——————— —— —— — ——— ———— ——— ——————— — — —
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Specification

1 Scope

This British Standard specifies requirements for unused
oxidation inhibited and uninhibited mineral insulating oils,
as delivered, for use in transformers, switchgear and similar
electrical equipment in which oil is required as an insulant
or for heat transfer. These oils are obtained by distillation
and refining of petroleum. Oils with and without additives
are within the scope of this standard.

This standard does not apply to mineral insulating oils used
as impregnants in cables or capacitors nor to hydrocarbon
insulating liquids obtained by synthesis.

NOTE 1. Oils complying with the requirements of this standard,
of the same class and containing no additives, are considered to be
compatible with one another and can be mixed in any proportion.
This does not necessarily apply to oils containing additives and
where the user wishes to mix such oils a check should be made to
ensure that the mixture complies with the requirements of this
standard.

NOTE 2. The titles of the publications referred to in this standard
are listed on the inside back cover,

2 Definitions

For the purposes of this British Standard, the following
definitions apply. '

2.1 additive. A suitable substance which is deliberately
added to an insulating liquid in small proportion in srder to
improve certain characteristics.

2.2 anti-oxidant. An additi-e incorporated in an insulating
liquid to reduce or delay its degradation by oxidation.

2.3 pour point depressant. An additive that enables the
pour point of a mineral insulating oil to be lowered.

2.4 uninhibited oil. A mineral insulating oil, containing no
anti-oxidant, but which may contain other additives.

2.5 inhibited oil. A mineral insulating oil which contains an
anti-oxidant.

3 Classification

Three classes of oil are included in this standard, class |,
class 11 and class 111. The classes differ in the values of
certain physical properties, namely flash point, pour point
and viscosity at 40 °C and at a specified lower temperature.
The presence of an anti-oxidant is indicated by the letter ‘A’
following the class number.

4 |dentification and delivery

4.1 Road or rail tank wagons and drums used for the
delivery of oil shall be especially cleaned for this purpose.

4.2 Oil drums and containers of oil samples shipped by the
oil supplier shall carry at least the following markings:

(a) supptier’s designation;

(b) number and date of this British Standard, i.e. BS 148 :
1984%;

(c) class of oil, e.g. class I.

4.3 Each oil delivery shall be accompanied by a document
from the supplier stating at least the following:

(a) supplier’s designation;

(b} oil class;

(c) function of any additive present,

(d) that the ol complies with BS 148 : 1984™.

If an anti-oxidant is present, its generic nature shall be
indicated.

The generic nature of a pour point depressant, if included
in the oil formulation, shall be made known to the
purchaser.

NOTE 1 A pour point depressant should only be included 1n the oil
formulation if this is agreed between supplier and purchaser.

NOTE 2. The purchaser may require that no major changes 1n crude
o1l type or refining process be made without the purchaser being
informed.

5 Sampling

Sampiling shall be carried out in accord....ce with the
procedure described in BS 5263.

NOTE. As a general rule, oil samples should be taken where the oil
1s presumed to be more contaminated, e.g., at the lowest point of
the container, however, contaminants at the surface or in the body
of the oil should not be overlooked.

6 Properties of the oils

Uninhibited and inhibited oils shall be in accordance with
the limiting values given in tables 1 and 2, respectively,
when tested in accordance with the methods given in
clause 7. In addition, the base oil used for producing
oxidation inhibited oils shail comply with table 1, except
for the gassing tendency requirement.

NOTE 1. The limiting values in tables 1 and 2 apply only to unused
oil, as delivered, prior to its treatment or introduction into apparatus.

NOTE 2. Precision data given in the specified methods are to be
used solely as a guide to the expected agreement between duplicate
measurements of the property and are not to be regarded as
tolerances applicable to the limits specified in tables 1 and 2

*Marking BS 148 : 1984 on or in relation to a product is a claim by the manufacturer that the product has been manufactured to the
requirements of the standard. The accuracy of such a claim is therefore solely the manufacturer’s responsibility. Enquiries as to the
availability of third party certification to support such claims should be addressed to the Director, Quality Assurance Division, BSI,
Maylands Avenue, Hemel Hempstead, Herts HP2 4SQ for certification marks administered by BS! or to the appropriate au:hority for other

certification marks.
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Table 1. Uninhibited mineral insulating oils
Property Test method Limiting values for measured characteristics
Class | Class I Ciass 111
Kinematic viscosity, 7.3
mm?/sat  40°C* <16.5 <11.0 <35
-15°C <800
-30°C < 1800
-40°C <1560
Flash point, °C 7.4 > 140 >130 > 95
Pour point, °C 7.5 <-30 <-45 <-60
Appearance 71 Clear, free from sediment and suspended matter
Density, kg/dm? at 20 °C 7.2 <0.895t
Neutralization value, mg KOH per g of oil 7.7 <0.03
Corrosive sulphur 7.8 Non-corrosive
Water content, mg/kg 7.9
bulk delivery <30
drum delivery <40
Anti-oxidant additives 7.10 Not detectable
Oxidation stability, 164 h 7.1
total acidity, mg KOH per g of oil <15
sludge, % by mass <10
Breakdown voltage, as delivered, kV 7.12 =30
Dissipation factor, at 90 °Cand 40 Hz to 62 Hz | 7.13 < 0.005
Gassing tendency at 50 Hz after 120 min, 7.14 <+5
mm? /min
*Corresponding viscosity values at 20 °C are approximately 40 mm? /s for class 1 oil, 25 mm? /s for class I} oil and 6 mm? /s for
class Il oil.
TA maximum limit for density is specified in an attempt to minimize the risk of ice crystals floating in the oil where oil-insulated
equipment is exposed to very low temperatures,
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