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Tuis BriTisH STANDARD, having been approved by the
Electrical Industry Standards Committee and endossed by
the Chairman of the Engincering Divisionai Council, was
published under the authority' of the General Counci! on
14th November, 1957.

The Institution desires to call attention to the fact that this
British Standard does not purport to include all the necessary
provisions of a contract,

In order to keep abreast of progress in the industries
concerned, British Standards are subject to periodical review.
i Suggestions for improvements will be recorded and in due
course brought to the notice of the committees charged with

_ the revision of the standards to which they refer,

e
[

A complzte list of British Standards, numbering over 4000,
indexed and cross-indexed for referencé, together with an
abstract of each standard, will be found in the Institution's
Ycarbook, -

This standard makes reference to the following British
Standards :

B.S. 148, Insulating oil (low viscosity type) for transformers
and switchgear.
B.S. 358, Rules for the measurement of voltags with sphere-
gaps. :
. B.S. 2844, Memorandum on standard conditions for use
during the testing and pre-cor-itioning of
electrical insulating materials.

British Standards are revised, when necessary, b ¥ the issuceither
of amendment slips or of revised editions. 1t is important that
users of British Standards should ascertain that they are in
possession of the latest amendments or editions, ’

" The following B.S:I. references refate fo the work 'on thipndapdd i g
Commiliee teferences ELE/16, ELE/16/29, Délithents
Draft for comment CW(ELLE) 5387
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CO-OPERATING ORGANIZATIONS

" The Electrical Industry Standards Committee under whose
supetvision this British Standard was prepared, consists of
representatives from the following Government departments

* and scientific and industrial organizations:

*Admiralty
Air Ministry
Associated Offices' Technical Commitlee
Association of Consulting Enginecis (Incorporated)
Association of Supervising Electrical Engineers
*RBritish Electrical and Allied Industries Research Association
“*British Electrical and Allied Manufacturers® Association
British Electrical Development Association
British Railways, The British Transport Commission
Cable Makers' Association . .
*C'entral Electricity Authority and Area Boards
Crown Agents for Oversea Governments and Administrations
Electric L.amp Industry Council
Electric Light Fittings Association
Electrical Contractors’ Association (Incorporated)
Electrical Contractors® Association of Scotland
Engineeting Equipment Users' Associalion
Independent Cable Makers' Association
Institution of Electrical Engineers
Ministry of Lubour and National Service (Factory Inspectorate)
Ministry of Power
*Ministry of Supply *
v Ministry of Works
National Inspection Council for Electrical Installation Contracting
*National Physical Laboratory (D.S.I.R,)
Oil Companies Materials Commitlee
9Post Office
Public Transport Association (Incorporated) -
*Radio Industry Council
South of Scotland Electricity Board
War Office

L}

The Government departments and scientific and industrial
organizations 'marked with an asterisk in the above list,
together with the following, were directly represented on the
Committee entrusted with the preporation of the standard:

The Accumulator Makers' Association

The British Plastics Federution

The Glass Textile Association Ltd.

The Research Association of British Rubber Manufacturers

The Radio and Electronic Component Manufacturery Federution
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B.S.

BRITISH STANDARD SPECIFICATION FOR
DETERMINATION OF ELECTRIC STRENGTH
" OF SOLID INSULATING MATERIALS
AT POWER FREQUENCIES

FOREWORD -

This British Standard has been prepared under the authority of the
Electrical Industry Standards Committee on the basis of a report received
from the British Electrical and Allied Industries Research Association.
Practical détails of*several test procedures are given with due regard to
the factors -which determine their suitability. Recommendations are
given in the appendices on the selection of a test procedure, on the most

2918 : 1957

suitable form of testing equipment and also on matters which should be-

included in any description of an electric strength test,

NOTE. Where metric equivalents have been given the figures in British units are to
be regarded as standard ; the metric conversions ‘are approximate. Mote accurate
conversions should be based on the tables in B.S. 350, ¢ Coriversion factors and tables'.

INTRODUCTION

The electric strength of an insulating material under prescribed
conditions of test is the voltage at which breakdown occurs divided by the
distance betwecn the two electrodes to which the voltage is applied.

Some properties of materials can be determined with precision, others
yield values that are moré closely related to the testing technique than to

some inherent characteristic which can be described as a constant of the
- materjal. Electric strength is a property of the latter kind and the term
has no meaning unless qualified in some way. The capability of resisting
electric stress is therefore explored in a variety of ways and expressed as
the stress required to cause failure in the circumstances of the test. The
significance of any particular results should be examined by statistical
methods such as those given in B.S. 600*,

The various mechanisms leading to electrical breakdown of insulating
materials are now well understood and fairly clearly differentiated. It
is known, for example, that the electric strength as ordinarily measured
is not the potential gradient at which the material breaks down under
ideal conditions (the intrinsic strength), but a value which may be one-
Atenth to- one-hundredth of this and which is often determined by the
presence of ionization in the ambient gas or liquid. Moreover, some forms

* B.S. 600, * Application of statistical methods to industrial standardization ang
quality control’.
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of electrical failure depend as much upon time as upon stress ; for example,
slow erosion from ionic impact or electrochemical attack by the electrolytic
products of leakage currents, Tt is suggested that the electric strength as
ordinarily measured in the presence of discharges, and over a period of
the order of one minute, should be referred to as the * industrial electric
strength ’ for purposes of distinction, '

Itis not proposed that existing tests should be superseded, for ordinary
industrial purposes, by separate tests designed to measure cach of the
possible kinds of * electric strength . However, a knowledge of all the
factors involved clarifics the meaning of  clectric strength * as normally
measured, and enables its relevance to any specific use of a material to
be estimated. Knowledge of breakdown processes in solids, up to 1950,
is fully described by Whitchead®.

The types of electrical failure (in solids) now known are as follows :
I._a. Intrinsic breakdown, occurring when the ficld strength is sullicient
to accelerate electrons through the otherwise uti-lamaged material,
b. Failure by compressive forces due to very high field intensitics.
2. Breakdown in the presence of discharges in the ambient gas or
liquid, or within interstices in the material. Failures of this kind include :
a. Slow crosion by discharges.
b. Local intrinsic breakdown at the end of a discharge path,
. Chemical effects of discharge products,

3. Breakdown from thermal instability, duc to cumulative heating by
dielectric loss or conduction current.

4. Electrachemical breakdown, due to chemical reactions caused by
conduction current, : '

5. Mixed types of breakdown, caused by any of the above in
combination,

SPECIFICATION
SCOPE
1. This British Standard describes electric strength tests for solid insulating,

materials at power frequencics. The tests may be used for thz following
industrial applications :

a. Investigational tests. To measure the properties of a new materia’
b. Design tests. To obtain data for design purposes,
c. Specification tests, To ascertain whether a sample meets the
requirements of a specification. .
¢ Whitchead, 8., Diclectric breakdown of solids, Clarcn;‘o i mRﬂ%‘u'.me“ts :
6 .
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d. Routine tests. To find out whether a sample of material from a new
consignment has the same properties as previous samples of nominally
identical material.

e. Control tests. For the purpose of quality control.

NOTE. It is recommended that the same basic procedures should be used wherever
possible for tests with direct voltages.

GENERAL

2, a. Selection of thickness of test specimen. The electric strength of
insulating materials in general decreases as the thickness increases.
This should not be assumed to be a simple relationship as change of
thickness may involve change of structure, Unless, therefore, the
characteristics of the material as a function of thickness are well known
from previous experience, the complete range of thicknesses over which
information is required shall be tested,

- b, Test temperature. The test temperatures shall be 20 & 5°C or
90 + 2°C,
NOTE. Where other temperatures or controlled atmospheric conditions are required,

B.S. 2844, * Memorandum' on standard conditions for use during the testing and
pre-conditioning of electrical insulating materials * should be followed.

¢. Ambient medium. Where a British Standard exists for the material
under test the ambient medium specified in that standard shall be used,
In other cases the medium shall be chosen with due regard to the following
considerations : - ' .

Tests in air will be accompanied by excessive discharges in all but the
thinnest specimens unless the material is of very poor quality. The effect
of the ambient medium on the results may be large and is frequently
unpredictable. A general rule is to make the test where possible in the
medium in which the'material is to be used. If this presents difficulties,
a more convenient medium (e.g. oil instead of air) may be used if the
results are not thereby improved.

NOTE. The most convenient liquid immersion medium is insufaling oil complying
substantially with B.S. 148%, without additives, High acidity and high sludge values
. do not appear to affect the results abtained, but precautions should be taken to avoid
the presence of fibres in suspension in the oil. :
) TEST YOLTAGE
3. The frequency of the voltage shall be in the range of 48 c/s to 62 c/s.
The voltage applied to the material under test shall be of approximately
sine wave form. The ratio of the peak value to the root mean square
value shall be within the limits V2 + 5 per cent (1-34—1:48),
The test voltage shall be expressed as its peak value divided by V2.
It shall be determined by means of a peak or other type of voltmeter

-

connected across the output winding of the transformer. Alternatively,Documents

* B.S. 148, * Insulating oil (low viscosity type) for transformers and switchgear *,
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