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Foreword

This British Standard has been prepared under the
authority of the Electrical Industry Standards Committee
and is based on Publication 2562 : 1967 A.C. motor
capacitors, of the International Electrotechnical
Commission (1EC) and proposals for the revision of that
publication.

A disruption test for electrolytic capacitors has been
included which is not in the |EC Publication and appendlx
D giving preferred ratings has been added.

Attention is drawn to the method of specifying the duty
rating of intermittently rated capacitors because this
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differs from the method used previously. Attention is also
drawn to appendix C which gives guidance on the
installation and operation of these capacitors and the need
for the manufacturer to pass this information to the
uitimate users.

The issue of a separate specification for capacitors for
use with a.c. motors has been made necessary because the
latest revision of BS 1650 ‘Capacitors for connection to
power-frequency systems’ no longer includes these
capacitors.
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British Standard Specification

BS 5267 : 1976

Capacitors for single phase a.c. motors

Section one. General

1. Scope

This British Standard specifies requirements for capacitors
intended for connection to windings of asynchronous -
motors supplied from a single-phase system having a
frequency up to and including 100 Hz, and for capacitors
to be connected to three-phase asynchronous motors so
that they may be supplied from a single-phase system.

It includes impregnated or unimpregnated capacitors
having a dielectric of paper, plastics film, or a combination
of both, whether metallized or with metal foil electrodes,
with rated voltages up to and including 660 V. In addition
it includes capacitors of electrolytic design with rated
voitages up to and including 500 V.

Capacitors covered by this standard are designed for
operation at altitudes not exceeding 2000 m (6600 ft). For
capacitors for use at higher altitudes, agreement should be
reached between the manufacturer and the purchaser.

Capacitors covered by this standard are intended for
operation in moderately-polluted atmospheres. For
capacitors for use in heavily-polluted atmospheres
agreement should be reached between the manufacturer
and the purchaser.

2. Reference

The titles of the British Standards referred to in this
standard are listed on the inside back cover.

3. Definitions

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

3.1 motor running capacitor. A capacitor which, used in
conjunction with an auxiliary winding on the motor,
increases the maximum attainable torque during the
running condition.

NOTE. The running capacitor is usually connected permanently
to the motor winding and remains in circuit throughout the
running period of the motor. During the starting period, if it is
in parallel with the starting capacitor, it helps to start the motor.
Running capacitors are not normally of the electrolytic type.

3.2 motor starting capacitor. A capacitor which helps to
start the motor by providing a leading current to an
auxiliary winding. The starting capacitor is not
permanently connected to the winding of the motor

and is switched off after starting, usually automatically.

3.3 metal-foil capacitor. A capacitor in which the
electrodes consist of metal foils separated by a
dielectric.

3.4 metallized capacitor. A capacitor the electrodes of
which consist of a metallic deposit (e.q. obtained by
evaporation) on a dielectric.

3.5 self-healing capacitor. A metallized paper or plastics-
film capacitor which restores itself in the event of
breakdown of the dielectric.

3.6 motor electrolytic capacitor. An electrolytic
capacitor specially designed for a.c. operation and
normally used only for starting the motor.

3.7 dissharge resistor. A resistor connected (either
inside or outside the container) to the capacitor
terminals, for reducing the residual voltage to a safe
value after the capacitor has been switched off.

3.8 continuous operation. Operation with no time limit

within the normal life of the capacitor.

3.9 intermittent operation. Operation in which periods
with the capacitor energized are followed by intervals

_during which the capacitor is unenergized.

3.10 starting operation. Special kind of intermittent
operation in which the capacitor is energized for only a
very short period while the motor is running up to
working speed.

3.11 rated duty cycle. A rated value assigned by the
manufacturer to indicate the type of intermittent or
starting duty for which a capacitor is suitable. It is
specified by the cycle duration in minutes and the
percentage of the cycle duration during which the
capacitor is energized. (For examples see C.2.3.)

3.12 cycle duration. Total time of one operation and one
unenergized interval during the intermittent operation.

3.13 relative operation time. The percentage of the cycle
duration during which the capacitor is energized.

3.14 capacitor for continuous and intermittent
operation. A capacitor designed to operate at one voltage
when in continuous operation and at a different {usually
higher} voltage when in intermittent operation.

3.15 minimum permissible capacitor operating
temperature. The minimum permissible container
temperature at the moment of switching on the capacitor.

3.16 maximum permissible capacitor operation
temperature. The maximum permissible temperature of
the hottest spot of the outside of the container during
operation.

3.17 rated voltage. The r.m.s. value of the sinusoidal
voltage at rated frequency and rated operation for which
the capacitor is designed.

3.18 maximum voltage (only for electrolytic capacitors).
The maximum r.m.s. voltage permissible at the electrolytic
capacitor terminals between the point of starting and

the instant at which the switch disconnects the capacitor.

3.19 rated frequency. The frequency for which the
capacitor is designed.

3.20 rated capacitance. The value of the capacitance for
which the capacitor is designed.

3.21 rated current. The r.m.s. value of the current flowing
through a capacitor of a capacitance equal to the rated
value when supplied with rated voltage at rated frequency,
free from harmonics.

3.22 rated output. Reactive outp«!?bt:umé g
rated voltage a
Ime

rated capacitance and supplied wi
rated frequency free fiom narimortiess
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3.23 capacitor losses. The active power consumed by the
capacitor.
NOTE. Unless otherwise stated, the capacitor losses will be

understood to include losses in fuses and discharge resistors
forming an integral part of the capacitor.

3.24 tangent of loss angle {tan §). The capacitor losses
divided by the reactive output of the capacitor.

3.25 type of a capacitor. Capacitors are considered of the
same type when of similar constructional form, the same
constructional technology, same temperature category,
and same kind of operation. Capacitors of the same type
only differ in rated voltage, rated capacitance, and size.
Capacitors of the same type are covered by one detail
specification.

3.26 model of capacitor. Capacitors are considered of the
same model when they belong to the same type and have
the same functional and dimensional characteristics
within the tolerance limits, and are consequently
interchangeable.

3.27 capacitive leakage current {only for capacitors

with a metallic container). The current flowing through a
conductor connecting the metallic container with earth,
when the capacitor is energized from an a.c. supply system
with an earthed neutral.

4. Operating conditions.

The permissible minimum and maximum operating
temperatures {as defined in 3.15 and 3.16) are within the
range from —40 °C to +100 °C and the damp heat

severity is within 4 d to 56 d (according to BS 2011: Part 2,
test Ca). The preferred minimum and maximum permissible
capacitor operating temperatures are:

Minimum: —40 °C, —26 °C, —10°C and 0 °C

Maximum: 55 °C, 70 °C, 85 °C and 100 °C

Capacitors of all categories shall be suitable for transport
and storage at temperatures down to —26 °C without
adverse affect on their quality.

B. Classification

Capacitors are classified in categories defined by the
minimum and maximum permissible capacitor operating
temperatures and damp heat severity: e.g. 10/70/21
indicates that the minimum and the maximum permissible
capacitor operating temperatures are —10 °C and 70 °c
and the damp heat severity is 21 d.

NOTE 1. Electrolytic capacitors are not usually manufactured

for operation at temperatures outside the —10°C to 70 °C range.
NOTE 2, For the determination of capacitor temperatures see C.4.

NOTE 3. Operating temperatures different from those stated above
may be agreed between manufacturer and purchaser.

NOTE 4. For normal applications the 21 d damp heat severity
is adequate.

.

6. Tolerance on capacitance

The tolerance on capacitance should be selected from
among the following values; 5 %, £10 % and £20 % for

all non-electrolytic capacitors; and + 10 %, £15 %, and

£20 % for electrolytic capacitors. Other values of
capacitance tolerance may be agreed between manufacturer
and purchaser.,

‘Section two. Safety requirements

7. Creepage distances and clearances

The clearance and creepage distances between the live
parts of terminals of different polarity and between these
live parts and the metallic parts of the container shall be
appropriate to the rated voltage, to the climatic conditions,
and to the conditions of use, e.g. see BS 34586.

8. Terminals and connecting cables

Terminals and undetachable connecting cables shall have
a conductor cross-section which can handle safely the
current of the capacitor and shall have sufficient
mechanical strength.

9. Earth connection

If the metal container of the capacitor is intended to be
connected to earth, means shall be provided to enable an
effective earth connection to be made. This may be
achieved by supplying the capacitor in an unpainted
metallic container or, by the provision of an earth
terminal or conductor, or a metal bracket soundiy bonded
to the container.

10. Capacitive leakage current

The capacitive leakage current shall be taken into
consideration by the designer of the equipment into which
the capacitor is fixed when checking for compliance of the
apparatus with safety regulations concerning overall

stray currents to earth (see appendix A).

11. Discharge resistors

In many cases discharge resistors are not required: namely,
when the capacitor is connected permanently to the motor
winding, or when placed in a non-accessible position.

When a discharge resistor is specified, it shall reduce the
voltage at the terminals from the peak of the rated

voltage to a value of 50 V or less in the time of 1 min from
the moment the capacitor is switched off. lts resistance
value may be obtained from the curve given in appendix B.
NOTE. A discharge resistor may sometimes be specified, not for
safety reasons, but to prevent electrical overstress on the capacitor.
This may occur when a disconnected capacitor still charged is
energized again with an opposite polarity, and thus subjected to a
heavy current pulse,

12. Container disruption (electrolytic capacitors
only)

The construction of an electrolytic capacitor shall be
checked by the test in clause 32. Where there is an
additional outer housing, this shall suffer no disruption.
Where there is no additional outer housing, the operation
of the release valve or vent shall occur in a harmless manner.

13. Other safety requirements

The purchaser should specify, at the time of ordering,
any special requirements with fegard to safety additional
to those mentioned in clauses 7 to 12 inclusive.
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Section three. Quality requirements and tests

14. Nature of tests
The tests specified are of two kinds:

type tests;
routine tests.

14.1 Type tests. Type tests are intended to prove the
soundness of the design of the capacitor and its
suitability for operation under the conditions detailed in
this standard. Type tests shall have been carried out by
the manufacturer before accepting a contract for the
supply of the capacitors, and a certificate detailing the
results of such tests shall be supplied to the purchaser at
his request. These tests shall have been made upon
capacitors of a design identical with that offered, or on
capacitors of a design that does not differ from that
offered to the purchaser in any way that may influence
the features to be checked by the type test.

Type tests may be carried out with the supervision of a
proper authority which will issue a certified record and/or
type approval. Type approval is then a statement to the
effect that a particular manufacturer can be considered
capable of producing, in reasonable quantities, the type
meeting the requirements of this British Standard.

Repeat type tests are obligatory only when specified in a
particular contract. The number of capacitor samples that
may be subjected to such repeat tests shall also be subject
to agreement between manufacturer and purchaser, and
shall be stated in the contract.

14.2 Routine tests. Routine tests are carried out on every
capacitor. Repeat routine tests are obligatory only when
specified in a particular contract. The number of capacitor
samples to be subjected to such repeat tests shall also be
subject to agreement between manufacturer and
purchaser, and shall be stated in the contract.

15. Type tests

16.1 Test procedure. For type tests on a capacitor of a
single model, 26 samples are required for self-healing
capacitors and 20 samples for non-self-healing capacitors.
The units forming the sample shall have successfully passed
the routine tests detailed in 16.1

The samples of each model selected for the type tests shall
be divided into groups, as detailed in table 1.

The tests on each group shall be carried out in the order
stated in table 1.

When the number of defectives for each group and the
total number of defectives do not exceed the figures
detailed in table 1, the capacitor model shall be deemed
to comply with the requirements of this British Standard.

16.2 Extent of qualification. A type test on a sample
consisting of a single modet qualifies the model tested.
When the type test is performed on two models of the
same type, with the same rated voltage and of different
rated capacitance value, the qualification is valid for all
models of the same type, with the same rated voltage
and of all rated capacitances included between the two
tested values.
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16. Routine tests

16.1 Test procedure. Capacitors shall be subjected to the
following tests. The capacitance test shall be performed
after the voltage test.

{a} Visual examination, (see clause 18).
(b} Voltage test between terminals {see clause 19).

(c) Voltage test between terminals and container
{see clause 20).

{d) Capacitance measurement (see clause 21).
(e) Sealing test (see clause 25) if applicable.

18.2 Repetition of routine tests. When by agreement
hetween manufacturer and purchaser routine tests or a
part of them are to be repeated, the agreement shall
state:

(a) whether tests are to be carried out on all capacitors
of the lot {100 %)} or on a sample taken frem the lot:

(b) the procedure for the statistical sampling:
{c) the Acceptance Quality Level (AQL).
AQL for major and minor defects may be different.

16.3 Disposal of capacitors subject to routine tests. When |
the routine tests are carried out on all the units {100 % |
test) the units that fail to pass one of the tests shall be |
discarded and all the others accepted. When the tests are |
carried out in accordance with a statistical sampling plan
and the prescribed values of AQL are met, the failed

units are discarded; all other units are accepted. If the |
prescribed values of AQL are not met, the unsuccessful |
tests shall be repeated on 100 % of the units. The units |
failed are discarded, and all other units are accepted. |

17. Standard temperature for testing

The standard ambient temperature range for testing,
unless otherwise specified, shall be from 15 °C to 35 °C.

If corrections have to be made, the reference temperature
is 20 °C.

18. Visual examination

Capacitors shall be visually examined and checked for
finish and marking. '

19. Voltage test between terminals

In type tests, capacitors shall be subjected to an a.c.
voltage test as detailed in table 2. The test shall be carried
out with a substantially sinusoidal voltage at a frequency

as near as possible to the rated frequency.

In routine tests, direct current instead of alternating current
may be used, leaving the choice to the manufacturer. In the
event of a d.c. test the voltage to be used shall be as detailed
in table 2. Electrolytic capacitors shall always be tested
with a.c. voltage.

For metal foil and metallized non-self-healing capacitors,
no dielectric breakdown shall occur; for self-healing
capacitors, no permanent breakdown shall occur.
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Table 1. Test schedule

Group Tests Clause Number of | Number of | Total number
samples to | defectives of defectives
be inspected| allowed for | allowed
each group

Check of dimensions 23
1 4 1
Mechanical tests 24
Sealing test 25
Capacitance as a
2 function of temperature | 26 10 1
Endurance test 27
Container disruption test
(if applicable) 32
Measurement of the
tangent of the loss
angle 22
Damp heat 28
Insulation resistance
between terminals
and container 29 2
3 Insulation resistance
between terminals 6 1
(if applicable) 30
Voitage test between
terminals 19
Voltage test between
terminals and container | 20
Self-healing test
4 {if applicable) 31 6 1
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