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Foreword

This Part of BS 4999 has been prepared under the direction of the Power 
Electrical Engineering Standards Committee and supersedes BS 4999-60:1976 
which is withdrawn.
The requirements contained in several clauses of BS 4999-60:1976 have been 
omitted from this new Part, as they are now included in BS 4999-101 which is 
based on Publication 34-1 of the International Electrotechnical Commission. No 
technical changes have been made to the remaining clauses of BS 4999-60:1976, 
but, editorially, the Part number has not been included in the point numbering 
system as in Part 60.
A British Standard does not purport to include all the necessary provisions of a 
contract. Users of British Standards are responsible for their correct application.

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

Summary of pages
This document comprises a front cover, an inside front cover, pages i and ii, 
pages 1 and 2, an inside back cover and a back cover.
This standard has been updated (see copyright date) and may have had 
amendments incorporated. This will be indicated in the amendment table on 
the inside front cover.
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1 Scope
This Part of BS 4999 specifies test requirements for, 
and includes tables of tests applicable to, industrial 
rotating electrical machines. Test requirements for 
particular types of machine may be called for in the 
appropriate Parts of BS 5000.
NOTE The titles of the publications referred to in this standard 
are listed on the inside back cover. 

2 Test arrangements
The tests specified in this Part of BS 4999 will 
normally be made at the manufacturer’s works, but 
when normal test arrangements are inapplicable, as 
may be the case, for example, with certain large or 
special machines, the tests to be made and the 
manner of their application should be agreed 
between the manufacturer and the purchaser at the 
time of ordering.
NOTE The presence of the purchaser or his representative 
during tests made to demonstrate compliance with this Part of 
BS 4999 is a matter for special arrangement before the order is 
placed.

2.1 Classification of tests

Tests are classified as follows.
2.1.1 Basic tests. Basic tests are those listed in 
column 3 of Table 1, Table 2 or Table 3 for particular 
types of machine. These tests are intended to 
establish compliance with selected, widely 
applicable requirements of this standard.

Table 1 — Tests on induction machines

2.1.2 Duplicate tests. Duplicate tests are those tests 
of performance applied to a machine that is of the 
same design and construction as one previously 
made and tested, and are sufficient to demonstrate 
that the machine is in accordance with the original 
design. The tests are listed in column 4 of Table 1, 
Table 2 and Table 3.
2.1.3 Routine check tests. Routine check tests are 
those tests applied to a machine to show that it has 
been assembled correctly, is able to withstand the 
appropriate high-voltage tests and is in sound 
working order both electrically and mechanically. 
They are listed in column 5 of Table 1,Table 2 and 
Table 3. 
Records of these tests will not be provided.

Table 2 — Tests on synchronous machines 
(including synchronous induction machines) 

No. Test Basic Duplicate Routine 
check

1 Resistance of 
windings (cold)

Yes Yes —

2 No load losses 
and current

Yes Yes Yes

3 Locked rotor
— current
— torque

Yes
Yes

Yes
—

—
—

4 Open circuit 
secondary 
induced voltage 
at standstill 
(wound rotor)

Yes Yes Yes

5 Temperature rise Yes — —
6 Power factor and 

any tests to 
establish 
efficiency

Yes — —

7 Momentary 
overload

Yes — —

8 High voltage Yes Yes Yes
9 Vibration Yes — —

No. Test Basic Duplicate Routine 
check

1 Resistance of 
windings (cold)

Yes Yes —

2 No load losses Yes 
(note 1)

Yes
(note 1)

Yes 
(note 1)

3 Locked rotor 
— current
— torque

Yesa

Yesa

Yesa

—
—
—

4 Open circuit 
secondary 
induced voltage 
at standstill 
(wound rotor)

Yesb Yesb Yesb

5 Temperature 
rise

Yes — —

6 Tests to 
establish 
efficiency

Yes — —

7 Momentary 
overload

Yes — —

8 High voltage Yes Yes Yes
9 Vibration Yes — —

10 Short circuit 
saturation

Yes 
(note 2)

Yes
(note 2)

—

11 Short circuit 
losses

Yes 
(note 2)

— —

NOTE 1 For any synchronous machine the no load losses test 
may be conducted in either of two ways: 

a) driven as a generator on open circuit; 
b) motoring at unity power factor on no load.

NOTE 2 As an alternative a zero power factor test may be 
carried out in place of the short circuit saturation and short 
circuit losses tests. 
a Motor
b Synchronous induction machine.
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Table 3 — Tests on d.c. machines

3 Application of tests
Basic tests shall be taken on the first machine on 
any order; however, the manufacturer may submit, 
in lieu of basic tests, routine check tests supported 
by the results of earlier basic tests on a similar 
machine, unless basic tests were specified and 
agreed at the time of ordering. For this purpose a 
similar machine shall be of the same major external 
dimensions, enclosure, method of cooling and 
insulation class; the electrical and magnetic 
loadings of the new machine shall not exceed those 
values at which the earlier machine would have 
reached its maximum permissible temperature rise 
as deduced from the existing tests results. For 
larger machines these conditions may be difficult to 
meet and it should therefore be possible, by 
agreement, to offer tests on machines of comparable 
size.
Routine check tests shall be performed on all other 
machines unless duplicate tests have been specified 
and agreed at the time of ordering.
Evidence of compliance with other Parts of BS 4999 
shall be provided by the manufacturer when this 
has been agreed at the time of ordering. It shall also 
be agreed whether or not the evidence shall include 
additional tests.

4 Test certificate
When test certificates are required, they shall be 
requested at the time of ordering.

5 Temperature rise tests
In addition to the conditions for tests specified in 
BS 4999-101, the conditions specified in 5.1 and 5.2 
shall apply.

5.1 Temperature rise test for machines rated 
for operation over a small specified range of 
voltage

When a machine is specified to operate over a small 
specified range of voltage, e.g. from 380 V to 415 V, 
the temperature rise test at rated conditions shall 
be carried out at the voltage specified in 5.1.1 
to 5.1.3 unless otherwise specified.
5.1.1 D.C. machines. For d.c. motors the test shall be 
carried out at the mean voltage of the range; for d.c. 
generators the test shall be made at the highest 
voltage.
5.1.2 A.C. motors. For a.c. motors the test shall be 
carried out at the mean voltage of the range. 
5.1.3 A.C. generators and synchronous condensers. 
For a.c. generators and synchronous condensers the 
test shall be carried out at any one voltage in the 
range, as specified.

5.2 Temperature rise test for machines having 
more than one rating

When a machine has more than one rating, the 
temperature rise test shall be carried out at that 
rating which produces the greatest temperature 
rise. In cases where this cannot be determined 
beforehand, the machine shall be tested separately 
at each of its ratings.

6 Vibration tests
Vibration tests to establish compliance with 
BS 4999-142 shall be carried out on the completely 
assembled machine running on no-load, at rated 
voltage and rated speed or at the highest speed of its 
speed range.

7 Special cases for high-voltage tests 
7.1 Where two or more machines operate in series, 
the test voltage shall be based on the rated voltage 
or the highest r.m.s. voltage reached between any 
part of the winding and the frame, or between any 
two parts of the winding, whichever is the greater.
7.2 For balanced two-phase windings having one 
terminal in common, the rated voltage for the 
purpose of calculating the test voltage shall be taken 
as 1.4 times the voltage of each phase.
7.3 High-voltage tests on machines having graded 
insulation systems should be the subject of special 
agreement.

No. Test Basic Duplicate Routine 
check

1 Resistance of 
windings (cold)

Yes Yes —

2 No load losses 
and current

Yes Yes Yes

3 Temperature 
rise

Yes — —

4 Tests to 
establish 
efficiency

Yes — —

5 Momentary 
overload

Yes — —

6 Commutation Yes Yes —

7 High voltage Yes Yes Yes

8 Vibration Yes — —
NOTE In the case of d.c. machines intended to operate with a 
voltage ripple greater than 0.04 per unit peak-to-peak 
amplitude, special arrangements should be made.
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Publications referred to

BS 4999, General requirements for rotating electrical machines. 
BS 4999-101, Specification for rating and performance. 
BS 4999-142, Specification for mechanical performance: vibration. 
BS 5000, Rotating electrical machines of particular types or for particular applications. 
IEC Publication 34-1, Rotating electrical machines1). 
IEC Publication 34-1-1, Rating and performance. 

1) Referred to in the foreword only.
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BSI Ð British Standards Institution

BSI is the independent national body responsible for preparing British Standards. It
presents the UK view on standards in Europe and at the international level. It is
incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Standards
should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and services. We
would be grateful if anyone finding an inaccuracy or ambiguity while using this
British Standard would inform the Secretary of the technical committee responsible,
the identity of which can be found on the inside front cover. Tel: 020 8996 9000.
Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures that
subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.

In response to orders for international standards, it is BSI policy to supply the BSI
implementation of those that have been published as British Standards, unless
otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and international
standards through its Library and its Technical Help to Exporters Service. Various
BSI electronic information services are also available which give details on all its
products and services. Contact the Information Centre. Tel: 020 8996 7111.
Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments and
receive substantial discounts on the purchase price of standards. For details of
these and other benefits contact Membership Administration. Tel: 020 8996 7002.
Fax: 020 8996 7001.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the UK, of
the publications of the international standardization bodies. Except as permitted
under the Copyright, Designs and Patents Act 1988 no extract may be reproduced,
stored in a retrieval system or transmitted in any form or by any means ± electronic,
photocopying, recording or otherwise ± without prior written permission from BSI.

This does not preclude the free use, in the course of implementing the standard, of
necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
Tel: 020 8996 7070.

L
i
c
e
n
s
e
d
 
c
o
p
y
:
H
E
E
R
Y
 
I
N
T
E
R
N
A
T
I
O
N
A
L
,
 
1
3
/
0
5
/
2
0
0
4
,
 
U
n
c
o
n
t
r
o
l
l
e
d
 
C
o
p
y
,
 
©
 
B
S
I


	Document Bookmarks

