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BS 171 : Part2: 1978

' Foreword
This revision of BS 171 : 1970, of which this is Part 2, was prepared under the direction of the Power Electrical

| Engineering Standards Committee and published in 1978. In the revision the standard was divided into five Parts which
were identical with the corresponding Parts of Publication 76 ‘Power transformers’, of the International Electrotechnical
Commission (IEC). These Parts are as follows:

i IEC76 BS 171 : 1978
. 76-1:1976 : Part 1 : General Part 1
76-2 : 1976 : Part 2 : Temperature rise Part 2
. 76-3: 1980 : Part 3 : Insulation levels and dielectric tests -
i 76-4 : 1976 : Part 4 : Tappings and connections Part 4
| 765 1976 : Part 5 : Ability to withstand short circuit Part 5

Amendment No. 1 implements the requirements of CENELEC HD 398.2 issued on 11 July 1980. Since the HD introduces
deviations from LEC Publication 76-2 : 1976, this Part of BS 171 is no longer identical with the IEC Publication.
Publication of Part 3 of this standard has been delayed. IEC Publication 76-3 has been published, but CENELEC
harmonization is under consideration and Part 3 of this standard will be deferred until after this has been agreed. Until
Part 3 of this standard is published, the insulation levels and dielectric tests of BS 171 : 1970 continue to apply.
Supplementary material relating to power transformers can be found in BS 5953 ‘Guide on power transformers’ Part 1
‘Application of power transformers’, which is identical with IEC Publication 606. Pending the publication of additional
supplementary material. information from the appendices of BS 171 : 1970 remains valid for power transformers for
guidance only. as explained in Amendment No. 3 of that standard.

Cross-references

International standard Corresponding British Standard

L 1EC 76-1 BS 171 Power transformers

| (clause 2.1) Part 1 : 1978 General

" (clause 2.1 : ldentical)

{ IEC 76-4 Part 4 : 1978 Specification for tappings and connections

| (1dentical)

'IEC 85 BS 2757 Classification of insulating materials for electrical machinery and apparatus on the basis
of thermal stability in service
(Related)

11EC 606 BS 5953 Guide to power transformers

| Part 1 : 1980 Application of power transformers

! (1dentical)

| NOTE 1. The reference to IEC 279, for which there is no corresponding British Standard, constitutes informative matter only, and since no
( mandatory requirements are involved, the validity of this British Standard is not affected.

! NOTE 2. References to page numbers in the text relate to the IEC page numbers given in brackets at the tottom of each page.
| Certification. Attention is drawn to the certification facilities described on the inside back cover of this standard.
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BS 171 : Part 2 : 1978

British Standard

Power transformers

Part 2. Specification for temperature rise requirements

1. Identification according to cooling method

1.1 Identification symbols

Transformers shall be identified according to the cooling method employed. Letter symbols for use in connection
with each cooling method shall be as given in Table I.

TABLE I

Letter symbols

Kind of cooling medium Symbol

Mineral oil or equivalent flammable synthetic

insulating liquid (0]
Non-flammable synthetic insulating liquid L
Gas G
Water w
Air A

Kind of circulation

Natural N
Forced (oil not directed) F
Forced-directed oil D

In transformers with forced-directed oil circulation, a certain proportion of the forced oil flow is channelled so
as to pass through the windings. Certain windings, however, may have a non-directed oil flow, for instance separate
tapping windings, auxiliary windings and stabilizing windings.

1.2 Arrangement of symbols

Transformers shall be identified by four symbols for each cooling method for which a rating is assigned by the

manufacturer.

Dry-type transformers without protective enclosures are identified by two symbols only for the cooling medium
that is in contact with the windings or the surface coating of windings with an overall coating (e.g. epoxy resin).

The order in which the symbols are used shall be as given in Table II. Oblique strokes shall be used to separate
the group symbols for different cooling methods.

TABLE 11

Order of symbols

Ist letter

2nd letter

3rd letter

4th letter

windings

Indicating the cooling medium that is in contact with the

Indicating the cooling medium that is in contact with the

external cooling system

Kind of cooling medium

Kind of circulation

Kind of cooling medium

Kin_d ff_circulchbc uments

[IEC page 7]

Full document details: BS 171-2:1978

Document Sharing Hub


http://www.avadocuments.com/doc/bs-171-2-1978
http://www.avadocuments.com/doc/bs-171-2-1978

BS 171 : Part2 : 1978

For example, an oil-immersed transformer with forced-directed oil circulation and forced air circulation would
be designated ODAF.

For oil-immersed transformers in which the alternatives of natural or forced cooling with non-directed oil flow
are possible, typical designations are:

ONAN/ONAF ONAN/OFAF

The cooling method of a dry-type transformer without a protective enclosure or with a ventilated enclosure and
with natural air cooling is designated by:

AN

For a dry-type transformer in a non-ventilated protective enclosure with natural air cooling inside and outside
the enclosure, the designation is:

ANAN
2. Temperature-rise limits

2.1 Normal temperature-rise limits

The temperature rises of the windings, cores and oil of transformers designed for operation at altitudes not
exceeding those given in Sub-clause 2.1 of IEC Publication 76-1, Part 1: General, and with cooling medium
temperatures as described in Sub-clause 2.1 of Publication 76-1 shall not exceed the limits specified in
Tables III and IV when these temperature rises are determined in accordance with Clause 3, with the
transformers connected on the following tappings:

a) transformers with tappings having a rated power exceeding 3150 kVA and smaller transformers having a
tapping range exceeding + 5 %, the most unfavourable tapping;

b) all other transformers, the principal tapping, unless otherwise specified.

For multi-winding transformers, the temperature rise of the top oil refers to the specified loading combination
for which the total losses are highest. Individual winding temperature rises shall be considered relative to that
specified loading combination which is the most severe for the particular winding under consideration.

TaBLE III
Temperature-rise limits for dry-type transformers

1 2 3 4

Temperature class Maximum temperature rise

Part Cooling method : .
of insulation * °C

60
75
80
100
125
150 **

Windings (temperature rise Air, natural or forced
measured by the resistance
method)

LT W o>

Cores and other parts

a) Adjacent to windings All — a) Same values as for windings

b) Not adjacent to windings b) The temperature shall, in no
case, reach a value that will
damage the core itself, other
parts or adjacent materials

Note. — Insulating materials may be used separately or in combination provided that in any application each material will not be
subjected to a temperature in excess of that for which it is suitable, if operated under rated conditions.

* In accordance with IEC Publication 85, Recommendations for the Classification of Materials for the Insulation of Electrical
Machinery and Apparatus in Relation to their Thermal Stability in Service.

** For certain insulating materials, temperature rises in excess of 150 °C may be adopted by agreement between the manufacturer and

the purchaser. DOC uments
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