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Foreword

This revision, an extension of BS 2692 : 1956, has been
prepared with the authority of the Electrical Industry
Standards Committee, and covers fuses for voltages
exceeding 1000V a.c. Part 1 ‘Currentlimiting fuses'
substantially agrees with the second edition (1974) of
Part 1 of Publication 282 of the International Electro-
technical Commission, :
BS 2692 : 1956 is retained and amended to become
Part 2, as it still covers requirement for expulsion fuses.
It is intended that fuse links for the protection of semi-
conductor devices will be specified in a Part of BS 88
‘Cartridge fuses for voltages up to and including 1000V
a.c. and 1500V d.e' ‘
Fuses intended to be used for the external protection of
shunt power capacitors will be the swubject of aseparate.
British Standard.

BS 2692 : Part 1: 1975

Ir. IEC 282-1, provision is made for rated voltages of both
the 50 Hz system {Series 1} and the 60 Hz system (Series
1''— North American practice). in this British Standard only
the 50 Hz system is specified {apart from the 40.5 kV reTed
voltage) since this is the system that applies in the Unit:d
Kingdom. Equivalent imperial units that appear inthe IEC
publication have been omitted from this British Standard.
it should be understood that some time must necessarily
elapse before all fuses supplied comply with this revised
standard in all respects.

Significant deviations from IEC Pubtication 282-1 are listed
in appendix K.

Zimendments issued since publication

Toryiallectert

Armd No ."“"-D:m‘_ ol jssup

o

Vi T
I/ A2 3T T 7

e )@r/ -



http://www.avadocuments.com/doc/bs-2692-1-1975
http://www.avadocuments.com/doc/bs-2692-1-1975

BS 2692 : Part1: 1975

British Standard Specification

Fuses for voltages exceeding 1000 V a.c.

Part 1. Curren*-limiting-fuses

Section one. General

1. Scope and references

1.1 Scope. This British Standard specifies requirements for
all types of high-voltage current-limiting fuses, including
fuses for voltage transformer circuits, designed for use
outdoors or indoors on alternating current systems of

50 Hz and for rated voltages exceeding 1000 V.

Some fuses are provided with fuse links equipped with an
indicating device or a striker. These fuses come within the
scope of this standard but the correct operation of the
striker in combination with the tripping device of the
switching device is outside the scope of this standard,
NOTE. This standard refers primarily 10 three-phase sysiems with

earthed necutral. For applications on single-phase systems or three-
phase systems with unearthed neutral, see appendix C.

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

2. Conditions in normal service

Fuses complying with this standard ate designed to be used
under the following conditions,
{a) The maximum ambient air temperature is 40°C and
its omean measured over a period of 2.1 h does not exceed
35 C.

The minimum ambient air temperature is —25°C.

NOTE. This does not apply to lime/current characteristics of luses,
which will be modilied appreciably at the minimum ternperatures,

(b} The altitude does not exceed 1000 m.

NOTE 1. The rated voltages and insulation levels specified in this
standard apply to fuses intetided for use at altitudes not
"exceading 1000 m, When fuses are required for use at altitudes
above 1000 m, cone or other of the following procedures should
e adopted, ’

{1) The test voltages for insulating parts in air should e
determined by muliplying the standard test voltages yiven

in table 7 by the appropriate correction factor given in

colurmnn 2 of table 1,

(2) The fuses may be selected with rated voltage which, when
multiplied by the appropriate correction factor givenin
column 3 of table 1, is not lewer than the highest voltage of
the system,
For altitudes between 1000 m and 1500 m and between 1500 m
and 3000 m, the correction factors can be obtained by lingar
interpolation between 1he values in table 1.

Table 1. Correction factors referred to sea level
applicable to test voltages and rated voltages at
altitudes of 1000m, 1500 m and 3000 m

{3} Corraction factor
for rated voltages

{2} Corraction factor
for test voltages
referred to sea lavel

(1) Maximum altitude

1.0
1.06
1.25

1.0
.95
0.80

NCTE 2. The rated current or the temperature rise specified in this
standard can be corrected for altitudes exceeding 1000 m by using
appropriate factors given in table 2, columns {2) and (3) respectively.
Use one correction facter from column {2) ar {3}, but not both,

{for any one application,

For altitudes between 1000 m and 1500 m and between 1500 m and
3000 m, the correction factors can be obtained by linear inter.
poiation between the vatues in table 2.

Table 2. Correction factors referred to sea level
applicable to rated current and temperature rise
at altitudes of 1000 m, 1500 m and 3000 m

{1} Maximum altitude

{2} Correction factor | (3} Correction factor

for rated current for temperature rise

m
1000
1500 0.99 0.98
3000 0.96 0.92
{c} The ambient air is not excessively {or abnormally}
polluted by dust, smoke, corrosive or flammable gases,
vapour or salt.

1.0 1.0

{d) For indoaor installations, only normal condensation
is preseni.

(e} For outdoor installations, the wind pressure does
not exceed 700 N/m?,

{f) Although the standard calls for an amendment to
insulation levels in respect of altitude, this is not
applicable to fuse links immersed in oil.

NOTE. If the fuses are 10 he vsed under conditions ditferent from

those mentioned in {(a) to {{) above, the manufacturer should be
consulted.

Section two. Definitions

3. Electrical characteristics

3.1 Rating. General term employed to designate the
characteristic values that together define the working
conditions upon which the tests are based and for which
the equipment is designed.

NOTE. Examples of rated values usually stated for fuses; vultage,
current, breaking-capacity.

3.2 Prospective current {of a circuit and with respect to a
fuse). The current that would flow in the circuit if the fuse
were replaced by a conductor of negligible impedance.
NOTE. For the method to evaluate and express the prospective
current see 13.2.1 and 13,2.2.

3.3 Prospective peak current of a circuit {with respect to

a switching device situated therein}. Under consideration.

3.4 Prospective breaking current. The prospective current
evaluated at a time correspanding to the instant of the
initiation of the arc in a fuse during a breaking operation,

Conventions relating to the instant of the initiation of the
arc are given in 13.2.3,
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3.5 Cut-off current {of a fuse), The maximum instan-
taneous value of current attained during the breaking
operation of a fuse.

NOTE. This concept is of particular importance when the fuse
operates in such a manner that the prospective peak current of

the circuit is not reached.

3.6 Breaking capacity. A value of prospective breaking
currznt that a fuse is capable of breaking at a stated voltage
under preseribed conditions of use and behaviour,

3.7 Pre-arcing time {melting time). The time between the
commencement of a current large enough to cause a break
in the Tuse element(s) and the instant when an arc is
initiated.

3.8 Arcing time. The interval of time between the instant
of the initiation of the arc and the instant of final arc
extinction.

3.9 Operating time (total clearing time}, The sum of the
pre-arcing time and the arcing time.

3.10 Joule integral {17 ¢). The integral of the square of the

t
current over a given time interval: /7t = J. ' itde
{a
NOTE 1. When considered Trom the point of view of the eircuit
protecied by o fuse, the value of the joule integral over the
operating time of the fuse is referred 10 a specific energy, i.e. the
energy released os heat in 1 82 of circuit resistance.

NOTE 2. Theo values ol the joulo integral usually stated for fuse
links are: pre arcing joule integral and operating joule integral
extended over the pre-areing time ang the operating time
respoectively,

3.11 Virtual time. The value of the joule integral divided
by the square of the value of the prospective current,

NQTE. The values ! virtual 1imes usually stated for a fuse link are
tho values of pro-arcing time and of operating time.

3.12 Time/current characteristics. A curve giving the virtual
time a5 a function of the r.m.s. value of the symmetrical
component ot the prospective current under stated
conditions of operation.

NOTE. Tima/current characteristics usually stated for a fuse link are
referred to the pre-arcing time and the onerating time.

3.13 Cut-off characteristics. A curve giving the value of the
aut-off current as a function of the value of the prospective
current under stated conditions of operation.

NOTE. In the case of a.c., the valug of the cut-off current is the
maximum value which can be reached for any degrea of asymmetry
of the prospective current, In the case of d.c., the value of the
cut-oli current is the maxmmum value reached.

3.14 Recovery voltage. The voltaue which appears across
the terminals of a fuse after the breaking of the current,
NOTE. This voltage may be considered in two successive intervals of
time, one during which a transient voliage exists, lollowed by a
socond one during which the power-frequency recovery voltage
(3.14.2) alone exists.

3.14.1 Transient recovery voitage {1estriking voitage) (TR V).

The recovery voltage during the time in which it has a
significant transient character,

NOTE1. The transient voltage may be oscillotory or non-ascillatory
or a combination of these, depanding on the characteristics of the
circuit and tha tuse. It includes tha voltage shift of the neutral of

a polyphase circuit.

NOTE 2. The transient recovery volixe in thrpe-phase circuits =,
unlers o herwise stated, that acress the first fuse to clear,

3.14.2 Power-trequency recovery voitage for steady state
recovery voltage). The recovery voltage after the transient
voltage phenomena have subsided,

NOTE. In th ¢ ase of d.c., the steady s1ate recovery voltaqe |5
expressed bv v -c mean value where rlpplu 15 present. B i

BS 2692 : Part 1: 1975

3.14.3 Prospective transient recovery voltage fof a circuitl,
The transient recovery voltaye following the breaking of a
prospective current without any direct component by an
ideal switching device.

NOTE. The delinition assumes that the fuse for which the
prospective transient recovery voltage is sought, is replaced by

an ideal switching device, i.e., having instanianecus transition
fram zero to infinite impedance at the very instant of zero current
{i.e., at 1he ‘natural’ current zero). For circuits where the current
can follow several dit{erent paths, e.9. a polyphase circuit, the
definition further assumes that the breaking of the current by

the ideal switching device takes place only in the pole considered.
3.15 Short-circuit breaking power-factor. Under
consideration.

3.16 Switching voltage. The maximum instantaneous value
of voltage which appears across the terminals of a fuse
during its operation.

NOTE. The switching voltage may be the peak arc voltage or may
occur during the time of transient recovery voltage.

3.17 Minimum breaking current. A minimum value of
prospective current that a fuse link is capable of breaking
at a stated voltage under prescribed conditions of use and
behaviour.

3.18 Power dissipation {of a fuse link). The power released
in a fuse link carrying a stated value of current under
prescribed conditions of use and behaviour.

MNOTE. The prescribed conditions of use and behaviour usually
include a constant r.m.s. value of current until steady termperature
conditions are reached.

4, Fuses and their component parts

4.1 Fuse. A switching device that, by the fusion of one or
more of its specially designed and proportioned com-
ponents, opens the circuit in which it is inserted and
breaks the current when it exceeds a given value for a
sufficient time. The fuse comprises al! the parts that form
the complete switching device.

4.2 Terminal, A conducting part of a fuse provided for an
electric connection to external circuits.

NOTE. Terminals may br distinguished according to the kind of
circuits for which they are intended (e.g. main terminal, earth
term;nal, etc.}, but also according 10 their design (e.g. screw
terminal, plug terminal ete.).

4.3 Fuse base (fuse mount), The fixed part of a fuse pro-
vided with terminals for connection to the external circuit.
The fuse Liase camprises all the parts necessary for insu-
lation. {ec figure 1.)

4.4 Fuse base contact {fuse meunt contact). A conducting
part of a fuse base, connected to a terminal and intended 10
engage with a fuse carrier contact or with a fuse link contact.
{See figure 1.}

4.5 Fuse carrier. The movable part of a {fuse designed 1o
carry the fuse link. The fuse carrier does not inciude the
fuse link. (See figure 1.}

4.6 Fuse carrier contact. A conducting part of a fuse carrier
connected to a fuse link contact and intended to engage
with a fuse base contact, {See figure 1.)

4.7 Fuse link (fuse unit). A part of a fuse including the
fuse element(s) which requires replacement by a new
fuse link after the fuse has operated and before the fuse
is put back into service. {See figure 1.}

4.8 Fuse link contact. A conducting part of a fuse link
intended to enyage with a fuse base contact or with a fuse
carrier contact. (See figuie 1.}
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4.10 indicating device (indicator), A device which is
provided to indicate at the fuse whether the fuse has
operated. {See figure 1.}

411 Striker, A mechanical device which is a part of a fuse
and which operates during the fuse operation satisfying
specified requirements with respect to its force and travel.
(See figure 1}

NOTE. A striker may be used for the purpose of signalling,
indicating and/or tripping other apparatus.

5. Additional terms

5.1 General purpose fuse. Under consideration.
5.2 Back-up fuse. Under consideration.

5.3 Current limiting fuse link. A fuse link that, during and
by its operation in a specified current range, limits the
current 1o a substantially lower value than the peak

vatue of the prospective current.

5.4 lsolating distance (for a fuse). The shortest distance
between the fuse base contacts or any conducting pars
connected thereto, measured on a fuse with the fuse link or
fuse carrier removed.

5.5 Homogeneous serics {of fuse links). A series of fuse
links, deviating from each other only in such character-
istics that, for a given test, the testing of one or a reduced
number of particular fuse link(s) of tha series may be taken
as representative of all the fuse links of the series.

{See 13.2.1.)

Section three. Ratings and standard conditions of
use and hehaviour

6. Ratings

6.1 Rated voltage. A voltage used in the designation of
the fuse base or fuse link, from which the test conditions
are determined.

NOTE. This rated voltage is equal to the highest voltage for the
equipment (see appendix C}.

6.2 Rated current of the fuse base. The current assigned
to a fuse base that a new clean fuse base will carry
continuously without exceeding specified temperature
rises when equipped with a fuse link of the same current
rating designed to be used in the particular fuse base
sonnected to the circuit with certain specified conductor
sizes and lengths, at an ambient air temperature of not
more than 40°C.

6.3 Rated current of the fuse link. The current assigned
to the fuse link that a new clean fuse link will carry
continuously without exceeding specified temperature
rises when mounted on a fuse base specified by the
manufacturer and connected to the circuit with certain
specified conductor sizes and lengths at an ambient air
temperature of not more than 4@ °C {see appendix C),

6.4 Rated frequency. The frequency for which the fuse
has been designed and to which the values of the other
characteristics correspond.

6.5 Rated breaking current. The value of breaking capacity
specified for a fuse,

6.6 Rated insulation level (of a fuse base). The voltage
values (both power-frequency and impulse} which

characterize the insulation of the fuse base with regard
to its ‘capability of withstanding the dietectric stresses.

" *Spa appendix A.

6.7 Rated transient recovery voltage {TRV). The rated
transient recovery voltage related to the rated breaking
current {in accordance with 6.5.) is the reference voltage
which constitutes the upper limit of the prospeciive
transient recovery voltage of circuits which the fuse shall
be capable of breaking in the event of a short-circuit.

6.7.1 Representation of TRV. The waveform of transient
recovery voltage varies according to the arrangement of
the actual circuits.

For fuses covered by the scope of this standard, the
transient recovery voltage approximates to a damped single
frequency oscillation. This waveform is adequately
described by an envelope consisting of two line segments
defined by means of two parameters {reference line} *.

The influence of local capacitance on the source side of
the fuse produées a slower rate-of-rise of the voltage during
the first few microseconds of the TRV, This is taken into
account by introducing a time delay.

This representation applies both to rated and to other
specified transient recovery voltages which are represented
by two-parameter reference lines together with delay lines.

6.7.2 Representation of rated TRV, The following
parameters are used for the representation of the rated
TRV (see figure 8).

. is the TRV peak voltage in kV;
ty is the time in ps to voltage u,;

a delay line starting on the time axis at the rated time
delay tg running parallel to the first section of the reference
line and terminating at a specified voltage v’ {time co-
ordinate t').

6.7.3 Standard values of rated TRV, Standard values of
rated TRV are specified in section six. These values apply
to the rated breaking current of a fuse.

7. Standard conditions of use and behaviour

7.1 Classes, Two classes of current limiting fuses are
defined according to the range in which they can be used:
back-up fuses and general purpose fuses.

7.1.1 General purpose fuse. A current limiting fuse capable
of breaking, under specified conditions of use and behaviour,
all currents from the rated breaking current down to the
current that causes meiting of the fuse elementin 1h.

7.1.2 Back-up fuse. A cuyrent-limiting fuse capable of
breaking, under specified conditions of use and behaviour,
all currents from the rated breaking current down to the
rated minimum breaking current.

Back-up fuses are generally associated with other apparatus
such as a switch,

7.2 Breaking charicteristics

7.2.1 General. When used in systems with service voltages
less than the rated voltage of the fuse, the breaking capacity
in kiloamperes is not less than the rated breaking current.

Current-limiting fuses should not be used in systems of
voltages less than their rated voltage without regard to the
switching voltage produced by the fuse during operation
in relation to the insulation level.

No tests have been specified 10 prove the performance of
the fuse in the range of currents below that specified in
the breaking tests in section four with respoct to its
capability to withstand the current of eyery possible

titne/current combination without det %um@nts

to either premature operatior o0 2/lure.{See anpendix Cl,

fihza 8309
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7.2.2 Standard conditions of use with respect to breaking
capacity. Fuses shall be capable of breaking correctly any
value of praspective current, irrespective of the possible
d.c. component, provided that:

{a) the a.c. component is not lower than the minimum
breaking current and not higher than the rated breaking
current;

{b) the power-frecjuency recovery voltage is not higher
than specified in table § {for special conditions
see C.3.4);

(c) the prospective transient recovery voltage is within
the limits representad by the tests specified in 13.1.2;

{d} the frequency is between 48 Hz and 52 Hz
{see note 1};

{e} the power factor is not lower than that represénted
by the tests specified in table 5;

(f) the prospective TRV wave, while passing through
the delay line and not recrossing it, does not exceed
the reference line with the parameters specified in
13.1.2 (see note 2).

NOTE 1. Fuses rated at 50 Hz are also deemed sui‘able for 60 Hz
applications,

NOTE 2. As regards the prospective TRV characteristics, the time-
co-ardinate ¢, is not significant for the behaviour of fuses {except
for those fuses which cause high arc voltage peaks imrediately
after arc initiation; see 13.1.2.)

7.2.3 Standard cor:ditions of behaviour with respect to
breaking capacity. According 10 the conditio.:s of use
indicated in 8.2.2, the behaviour of the fuse shall be as
follows.

{a) A powdar-filled fuse link shall not emit flame or
powder, although a minor emission of flame from a
striker or indicating device is permissible, provided this
does not cause breakdown or significant electrical
leakage to earth, as evidenced by signs of external
damage to the fuse.

(b} After the fuse has operated, the components of the
tuse, apart from those intended to be replaced after each
operation, shall be in the original state. |t shall be poss-
ible 10 remove the fuse link in one piece after operation
However, it is permissible for the components designed to
secure the fuse element in renewable fuses to be slightly
damaged, if such damage is not likely to prevent the
replacement of the melted fuse element, 10 decrease the
breaking capacity of the fuse, to modify its operating
characteristics, or to increase its temperature rise in
normal service.

(c) When fuse links are provided with indicating davices
o: strikers:

{1) no'specific requirements are laid down for
indicating devices except that they shall visually
and fully operate;

(2] strikers shall comply with the requiréments
specified in 18,12,

{d} Operation shall not generate switching voltages
higher than the values specified in 18.8.

(e} The values of cut-off current corresponding to each
value of prospective breaking current shall not exceed
the values corresponding to the cut-off characteristics
given by the manufacturer.

() After operation, the fuse shall be capable of with-
standing the power-frequency recovety voltage across
its terminals.

BS 2692 : Part 1 : 1975

7.2 Time/current characteristics. The time/current
characteristics of fuse links are based on applying current
to a new and unloaded fuse link mounted in accordance
with 12.1,1, and connected to the test circuit with
conductor sizes and lengths as specified in 12.1.2,

Unless otherwise specified, the time/current characteristics
shall be deemed to apply at an ambient air temperature’ of
20°C.

Section four. Type tests

8. Conditions for making the tests

Type tosts are made to check whether a type or particular
design of fuse corresponds to the characteristics specified
and functions satisfactority under normal operating
conditions or under special specified conditions, Type tests
are made on samples to check the specified characteristics
of all fuses of the same type. '

These tests shall be repeated only if the construction is
changed in a way which might modify the performance.

For convenience of testing, and with the previous consent
of the manufacturer, the values prescribed for the tests,
particularly the tolerances, can be so changed as to make
the test conditions more severe. Where a tolerance is not
specified, type tests shall be carried out at values not less
severe than the specified values; the upper limits are
sulriect 1o the consent of the manufacturer.

Tests specified in this standard are in princible type tests,
and methods of sampling for acceptance tests are not given.

1f the user wishes 1o make acceptance tests, these tests shall
be selected from the type tests after agreement between
manufacturer and user.

Where tests are made on a fuse for which a report of type
tests or a certificate of rating has already been issued,
demonstrating compliance with this standard, the
responsibility of the manufacturer to the user is limited
to the least onerous of the specified values and not to the
values obtained during the type-tests, For example,
although breaking tests may have been made at 103 % of
the specified power-frequency recovery voltage, never-
theless the manufacturer is not liable for any pertormance
figures exceeding 100 % of the specified power-frequency
recovery voltage.

9. List of type tests

The type tests 1o be conducted upon completion of a design
or fallowing a change that affects the performance are:

dielectric tests,

temperature-rise tests;

breaking tests;

tests for time/current characteristics;

oil tightness tests (only for fuses intendud to be used
in oil};

weatherproofness and thermal shock tests {for fuses
intended to be used outdoors});

stricer tests.

The results of all type tests shall be recorded in type-test
reports containing the data necessary to i
with this standard.
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10. Common test practices for all type tests

The following shall be commaon test practices, unless
otherwise specified.

10.1 Condition of device to be tested. The device shall be
new, clean and in good condition.

10.2 Mounting of fuses. The fuse to be tested shall he
mounted on a rigid earthed metal structure in the normal
service position for which it is designed.

The connections shall be so positioned that the normal
clearances are not reduced.

11. Dielectric tests

11.1 Test practices. Dielectric test practices shall be as
specified in clause 10 and as follows.

11.1.1 Mounting. For multi-pole arrangements of fuses,
and when the distance between poles is not fixed by their
construction, it is necessary, for test purposes, to provide
the minimum distance between poles as specified by the
manufacturer.

11.1.2 Electrical connections. Electrical connections shall
be made by means of bare conductors connected to each
terminal. These conductors shall project from the terminals
of the fuse in substantially a straight line parallel to the
fuse link for an unsupported distance of at least the
isolating distance of the fuse.

11.2 Application of test voitage for impulse and power-
frequency tests. The test voltage specified in table 7 for

the fuse under test shall be applied successively with one
terminal of the cutput of the impulse generator and one
point of the power-frequency source connected to earth,

(a} Between the terminals and all earthable metal parts:

(1} with the fuse including the fuse link and its
fuse carrier completely assemb'ed ready for service;

(2} with the fuse link removed.

NOTE. For multi-pale arrangements of fuses:

{i) between all live parts of all poles connected together and
the earthable retal par:s;

{ii) between the terminals of each pole and the earthable
meial parts with all the live parts of the other poles
connected to the earthable metal parts.

{b} Between terminals: these tests are made on fuse
bases only.
The earthable metal parts shall be connected to earth if
isolating properties are not assigned to the fuses.
i isolating properties are assigned to the fuse, earthable
metal parts shall either be insulated froam the earth or
cennected to the mid-point of the source.
NOTE. For multi-pole arrangements of Tuses, the terminals of
one side shall be connected together and the tarminals of the
opposite side shall be connerted together.
11.3 Atmaspheric conditions during test. The test shall be
made at atmospheric¢ conditions as near as possible to the
standard conditions specified in BS 923.

The carrection factors for density and for air humidity as
given in BS 923 may be used fur fuses pending further
information.

11.4 Test voltages. The test voltages to be used for the
tests prescribed in clause 11 shall be in accordance with
those given in section six.

11.5 Impulse voltage dry tests. Fuses shall be subjected to

impuise voltage dry tests with 1.2/80 impulses in accord-
ance with BS 923,

During each test, five consecutive impulses at the voltage
in accordance with table 7 shall be applied. If a flashover
or puncture does not occur, the apparatus shail be
considered to have passed the test. If puncture oceurs, or
if two or more flashovers take place, the apparatus shall be
considered to have failed the test. If only one flashover
occurs, ten additional impulses shall be applied and, only
if flashover or puncwre does not occur on any of these
additional applications, the apparatus shall be considered
to have passed the test successfully.

The fuse shall be capable of passing the specified tests with
voltages of both positive and negative polarity, but where
there is evidence as to which polarity will give the lower
breakdown voltage, it sha!ll suftice to test with that polarity
only,

11.6 Power-frequency voltage dry tests. Fuses shall be
subjected 10 one-minute power-frequency voltage dry tests,
as specified in BS 923.

The test circuit {transformer with voltage regulating device),
shall have a short-circuit current of at least 0.2 A. It is
permissiblie to check the magnitude of the current at
approximately one-tenth of the specified voltage.

The specified test voltage as given in table 7 shall be
maintained for one minute. If flashover or puncture occurs,
the fuse shall be considared to have failed the test.

11.7 Power-frequency voltage wet tests. Qutdoor type
fuses shall be subjected to power-frequency voltage wet
tests under the same conditions as specified in 11.6.

During these tests, the fuses shall be subjected to artificial
rain at an angle of 45° to the vertical, the test procedure
being in accordance with BS 923.

12. Temperature-rise tests

12.1 Test practices. Temperature-rise tests shall be as
specified in clause 10 on one fuse, and as follows.

12.1.1 Test sample. Fuse links of preferred dimensions .
{see clause 20} shall be mounted in a test rig as specified in
appendix F. For other fuse links the mounting shall be as
specified by the manufacturer, The mounting details shall
be recorded in the test report.

The fuse liak shall be of the highest current-rating usable in
the fuse base.

12.1.2 Arrangement of the equipment. The test shall be
made in a closed room substantially free from air currents,
except those generated by heat from the device being tested.

The fuse shall be mounted in the most unfavourable pos-
iticn within the directions specified by the manufacturer and
connected to the test circuit by bare copper conductors as
follows: each conductor shall be approximately 1 m long,
mounted in a plane parallel to the mounting surface of the
fuse but they may be in any direction in this plane.

The sizes of tive leads are given in tahle 3.

Normal clearances need nnt be provided.

Tests shall be made with the rated current of the fuse link
aind at a frequency between 48 Hz and 52 Hz. Each test
shall be made over a period of time sufficient for the
temperature rise to reach a constant value (for practical
purposes, this condition is regarded as being obtained
when the variation does not exceed 1 °C per hour).

The temperature rise of the various parts of the fuse shall
not exceed the specified values corresponding to thair

application {see 18.7}, at an ambient airtemperature not
Dogtimehts

XN

Eia 331
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less than 10 °C and not more than 40°C during the test.
No correction shall be applied to any ambient air tem-
perature within this range.

Table 3. Conductor sizes required for current
ratings up to 1000 A

Cross-sectional area
of bare copper
conductors

Current rating of the fuse

A mm?

Up to and including 25 From 20t 30
Above Z5uptocandincluding 63 |From 40tc 60
Ahove 63 up to and including 200 | From 120tc 160
Above 200 up to and including 400 | From 250 to 350
Above 400 up to and intluding 630 | From 40010 600
Abave 630 up to and including 1000 | From 700 1o 1000

12.2 Measurement of temperature. All reasanable
precautions shall be taken to reduce the variations and
the errors due to the time lag between the temperature

of the fuse and the variations in the amhient temperature,

12.2.1 Temperature of fuse parts. The temperature of the
various parts for which limits are specified shall be deter-
mined by devices such as thermocouples, thermometers
or contact elements located and secured to provide jJood
heat conduction at the hottest accessible spot.

The bulbs of thermometers shall be suitably protected
against cooling from the outside. The protected area shal
be negligible compared with the cooling erea of the part
to which the thermometer is secured,

12.2.2 Ambient air temperature. The amhient air
temperature is the average temperature of the aijr
surrounding the fuse or its elements. It shall be measured
during the last quarter of the test period by means of
thermocouples or thermometers at a distance of
approximately 1m from the fuse. It is permissible to use
an additional fuse of the same construction as the fusc
under test or an oil cup or any other suitable means for
the deiermination of ambient air temperature,

13. Breaking tests

13.7 Test practices. Breaking test practices shall be as
specified in clause 10 and as follows.

13.1.1 Deseription of tests to be made. Tests shall be
made according to the instructions given in table 5 and
shall include three test duties:

Testduty 1. Verification of the rated breaking current /
{see notes 1, 3, 4 and 5),

Test duty 2. Verification of operation with prospective
current /5 near to that giving the maximum arc energy
(see notes 1 to 4).

Test duty 3. Verification of operation with the current /5.
For general purpose fuses, this is the current that causes
melting in 1 hour; for back-up fuses, it is the minimum
breaking current {see note 1).

It is not necessary to make breaking tests on fuse links of
all current-ratings of a homogeneaus series; see 13.3 for
the requirements to be met and test; to be made.

Also, an homogeneous series can be approved without

breaking tests by interpolation between the results of
tests of related homogeneous series of fuses of higher and

BS 2692 : Part 1: 1975

NOTE 1. Values of /,, /, and { are the r.m.s. values of the a.c.
component of the current.

NOTE 2. As a guide, the value of the current /, to comply with
this requirement may be determined by one or other of the
tollowing methods.
{a) From the following equation, if one test at a current 150
times the current-rating or higher has been made under
symmetrical fault initiation in test-duty 1,

’ . i' .

=i, f2L
2 1 7,
where

/; is the prospective current for test-duty 2:

/, is the instantaneous current at instant of melting in
test-duty 1;

!/, is the prospective current in test-gfuty 1,

{b) By taking between three and four times the current which
corresponds to a pre-arcing time of one half-cycle on the
time/current characteristic {see ¢’ause 14 and 18.9). If a
time/eurrent characteristic curve exists for virtual times tess
than one half-cycle, it is preferable to use the current
carresponding on this time/current characteristic to a time

of 0.08 normal half-cycles.

NOTE 3. If in making tests in accordance with test duty 2 the
requirements of test duty 1 arg completely met on one or more
tests, then these tests need not be repeated as part of test duty 1,

NOTE 4. M the prospective current necessary to comply with the
requirements of test duty 2 is greater than the rated breaking

-~ Canient, 1est duties 1 and 2 are replaced by six tests at raied
breaking current with making angles as nearly as possible equally
distributed with approximately 30 ° hetween each, Parameters 1o
be used shall be those of test duty 2 (see rable £} except making
angle and vatue of instantaneous current at initiation of arcing.

NOTE 5. If it is impossible, even by making at the earliest

permissible angle, to initiate arcing as early as 65 ° after voltage
zero, the requirement of ane test with the initiation of arcing from
40° ta 65" after voltage zero is replaced by an additional test
{making a total of three) with initiation of arcing from 65 ° to 90 °
atter voltage zero.

13.1.2 Characteristics of the test circusit. The breaking
tests shall be made with single-phase alternating current
and with single fuses.

The circuit elements used to control the current and
power-factor shall be on series relationship with each
other and with the fuse, as shown in figures 3 and 4.
No reactors shall be used that are subject to saturation.

The test circuit frequency shall be between 45 Hz and
52 Hz.

It is recommended that there be no distortion of the
power-frequency recovery vbltage that can readily be seen
by inspection of the oscillogram. Where somae distortion
is unavoidable, it shall not be such as to necessitate an
open circuit voltage exceeding 167 % of the voltage
corresponding to the required recovery valtage on test
duties 1 and 2. ’

A cathode-ray osciillograph ,sAhaII be provided for switching-
voltage measurement during test-duties 1 and 2, A cathode-
ray osci'lograph, a sphere-gap or a device of equivalent
response shall be provided for switching-voltage measure-
ment during test duty 3.

Switching-voltage pratective equipment used in the test
circuit shall be such that no sparkover occurs during the
normal interrupting operation of the fuse, since a parallel
path through protective equipment may reduce the duty
on the fuse,

lower rated voltages; see 13.4 for the 12guiremcnts to be

o metl,
‘ . . .. R .. - .!-'
. 1 AT2 g B-Ceitzr g3y 2
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The prospective transient recovery voltage wave of the test
circuit shall comply with the following requirements.

{a) The envelope shall at no time be below the specified
reference line.

NOTE. I is stressed that the extent by which the envelope may
exceed the specified reference line requires the consent of the
manulacturer (see the third paragraph of clause 8),

{b} The initial portion shall not cross the specified delay
line {if any}.

These requirements are illustrated in figure 9.

Standard values of referance and delay lines specified for
the various test dutizs are as follows.

13.1.2.1 Testduty 1. In principle, the tests are to be made
with the standardized values of TRV specified in 18.11.
However, as stated in appendix B, current-limiting fuses
are not sensitive to TRV characteristics except when the
highest arc voitage is reached immediately after initiation
of the arc. Cansequently, for convenience of testing, the
tests may be made as follows.

A first test will be made with any convenient prospective
TRV and with initiation of arcing from 65° ta 90 after
voltage zero. If during this test, the highest peak of arc
voltage is not reached within a time egual to ar; after
initiation of arcing, this test is valid and the test-duty 1

will be completed in the same circuit. Otherwise, the circuit

shall be changed to provide a TRV with an envelone being
at no time below the reference line specified in 18.17 and
an initia! portion not crossing the specified delay line.

All the tests of test duty 1 shall be made in this ncw circuit,
13.1.2.2 Testduty 2. Tests shall bz made with the values of

prospective TRV specified in table 4 {see also appendix B).

The prospective TRV wave of the test circuit shall comply
with the following requirements.
{a] Its highest peak shall be not smaller than tiie para-
meter u, specified.
{b) The rising segment of its envelope shall ba between
the twao lines specified by the tolerance of 3.

NOTE. A delay line is not specified, because the initial portion of
the TRV wave is of no importance for the behaviour of the fuse
{see appendix 8.

Table 4. Values of prospective TRV for rated
voltages up to 72.5kV

Basic parameters
Rated
voltage

Peak
voltage

Time
co-ordinate

Rato of
rse

o/t

KV /s
0.055 - 0.041
0.084 - 0.063
0.122 - 0.09
0.148 - 0.111
0.167 - 0,125
(.202 —- 0.152
0.242 — 0181
0.265 — 0.199

Ur Ue i3
kV KV ps

3.6 6.6 120 — 160 -

1.2 13.2 156 - 208
12 22 180 - 240 .
17.5 32 216 — 288
24 44 264 — 352
36 66 324 — 432
52 96 396 — 528
72,6 133 504 — 672

Lt = 15X 186 %x /23U,

NOTE. Especially for fuses where the tast cuirent f, is smoll, it may
be difficult to achieve the values of time- 2 27linate specified. In
such cases, and subjsct to agreement by the manufacturer, greater
values of £, are acceptable and shall be stated i1 the test report,

t

13.1.2.3 Test duty 3. TRV characteristics are not specified;

the reactance of the circuit (which may be the reactance of
the transformer or the reactance of the transfarmer and

reactor{s)) shall be shunted by a resistance with a value equal

to approximately 40 times the value of the reactance.
However, if this value does not result in at least critical
damping, the resistance shall be lower to achieve critical
damping. (See appendix B}.

f
Critical damping is obtained when B = 1/2-;—’- X
N
where

fois the natural frequency of the circuit without
additional damping;

fN is the power frequency;
X is the reactance of the circuit at power frequency.

13.1.3 Test samples. The fuse link shall be tested in a fuse
base as specified by the manufacturer of the fuse link.

In making tests on renewable fuses, fuse iinks or refill units
of the same manufacture as the fuse or as recommended by

the manufacturer of the fuse shall be used.

13.1.4 Arrangement of the equipment. For test duties 1
and 2, the conductars shall be arranged as shown in figure
2,in arder to reproduce the electramagnetic forces which
may occur in servige. To prevent any movement of the
conductors from causing excessive mechanical stresses on
the fuse base, the conductors shzll be secured at a distance
equal to the insulator height if this height exceeds.0.50m

or at 0.50m if the insulator height does not exceed 0.50m.
The fuse shall be tested in the horizontal orientation unless

it is known that the vertical arrangement is more severe, in
which case the fuse shall be tested vertically.

Qiltight fuse links shall be tested in an oil-filled enclosure
designed 1o simulate service conditions. (See appendix F)

13.2 Test procedum'

13.2.1 Calibration of the test circuit. The fuse or the fuss
link under test shall be repiaced by a link of negligible
impedance compaicd with that of the test eircuit as shown
in figures 3 and 4, '

The circuit shall be adjusted to give the specified prospec-
tive current. This shall be verified by an oscillographic
record.

NOTE. For direct 1ests of test duty 3, the calibration of the test
circuit rnay not be necessary, but when mada, current may be
measured by an ammeter as an alternative 10 an oscillographic
record.,

13.2.2 Test method. The link A is removed and is replaced
by the fuse or the fuse link 8 under test.

The making swiich E is closed at such an instant as to
provide the conditions specified in table 5.

For test duties 1, 2 and 3, switching-voltages shall be
measurnch. For test duties 1 and 2, cut-off currents shall
ne determuietd,

In 125t duty 3, current may be measured by an ammeter
as an alternative or an addition to an oscillographic record.

After the fuse has operated, recovery voltage shall be
maintained across the fuse for the periods specified in
table 5. The firsi few cycles shall be recorded by an
oscillograph and the remainder may be observed on a
voltmeter.

NOTE. During this period, the power fre¢ .ency may he tower than
the specified minimum value.

B\
N
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13.2.2.1 Alternative test method for test duty 2. To avoid | however, the time interval between the re-application of
testing at the specified voltage for the full test period, an current and.the beginning of arcing shzll be fong enough
alternative test may be made as follows. " 1o make it possible 1o have no asymmetry, to evaluate
The fuse to be tested is connected in a low-voltage test the current and to see from the oscillogram that there is
circuit tor the major portion of the test period and then " - no appreciable decrement of the v~lue of c.arrent.
switched to a high-voltage test circuit for the conclusion

13.2.3 /nterpretation of oscillograms. For test duties 1 and
of the test.

2, the prospective breaking current shall be the r.m.s. value
The test circuits shall be as follows, of the a.c. component of the current, measured one haif-
(a) Any low voltage 50 Hz power source sufficient to cycle after the initiation of short-circuit in the calibration
cause the desired current to flow through the fuse to test (see figures 5 and 6). .
he tested and means for adjusting the circuit to hold For test duty 3, the breaking current shall be the r.ms,
the current constant, symmetrical current measured at the instant of the
{b) A high vol tage 50 Hz test circuit as indicated in initiation of the arc in the breaking test {see figure 7) or the
13.1.2. This circuit shall be pre-adjusted to provide the value indicated by the ammeter, .
same current as for the low-voltage portion of the test, The value of the power-frequency recovery voltage is
as well as the parameters as specified in table 5. measured between the peak of the second non-influenced
{c) Provision for switching from the low-veltage source half-wave and the straight line drawn between the peaks of
to the high-voltage source such that the current is the preceding and following half-waves {see figures 5, § and
interrupted for a time interval not longer than 0.2 s; 7h

Table 5. Parameters to be used for tests

] Test-duties

Parameters

1 3

Power-frequency recovery voltage {C.87 X rated voltage) Rated voltage +c5)%

Prospective TRV characieristics { See 13.1.2 Not specified

Power-factor 0.07 10 0.12 0.4 to 0.6
See note 1 below

Prospective current {r.m.s, volue of co +g%

the a.c. component}

1y 9%

See note 2 below

Instantaneous current at initiation of Not applicable From Q.85 /, Not appliceble
arcing to 1.06 /,

Making angle Not before From 0° 10 20° Random timing
voltage zero after voltage
zero

In1nation of arcing after voltage zero For one test: Not applicable Not applicable
From 40° 10 65°

" For two tosts:
From 65" to 90°

See note 3 below

Maintained voltage afier breaking Not less than 155 Not less than 60s
{see notes 4 and 5 below)

Number of tests

NOTE 1. When testing limiiations prevent achievement of the power factor limits, and by agreement with the
manufacturer, lower values may be used.

NOTE 2. When testing station limitations prevent the maintenance of constanr current, the tolerance on the
current can be exceeded in either direction during not mere than 20 % of the total melting time, provided
that the curront at the initiation of arcing is within the tolerance specified for test duty 3.

NOTE 2. Since the operating conditions can produce a wide variety of stresses on the fuse and as the breaking
tests are intended in principle 10 produce the most severe conditions mainly as regards the arc energy and the
thermat and mechanical stresses for this value of current, it is recognized that these conditions will be
practically obiained at least once, when making the three tests indicated.

NOTE 4. Far fuses which are subjoct in service to the recovery voltage for a time less than 15, the maintained
voltage period ofte’ operation will be 15,

NOTE 5. Thé.inilial value of the power-frequency resovery voltage should be equal to the specified value,
but when testing limitations prevent the maintenance of constant voltage, the maintained voltage may drop
10 15 % below the specified value.

F:
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13.2.4 Parameters to be used for tests. The parameters to {h} A special fuse element used for an indicator or striker
ba used when making the tests are given in table 5. is exernpt from the requirements of (e} and (), but

If a test is 1 :ade under more severe conditions than specified this element shall be the same for all thif,.fuse links.

and if thiz test is successful, this test shall be valid. 13.3.2 Test requirements. In a homogenedus series of fuse
links, breaking tests need only be made in accordance with
table 6.

Symbols in table 6 are used with the following meanings.

13.3 Breaking tests for fuse-links of a homogenzous series

13.3.1 Characteristics of fuse-links of a homogeneous
serfes. Fuse-links are considered as forming a homogeneous

series when their characteristics comply with the following. A: fuse link f"f lowest current raltmg;
B:any fuse link of a current rating between A and C;
C:fuse link of highest current rating.

The parameters to be considered are:

{2} Rated voltage, breaking capacity and frequency
shall be the sarne.

i ii be the same, . AT .
(0] All materials sha be ) Sa . 8B, Sgicross section of the individual main fuse

{c} All dimensions of the fuse link except the cross elements in A, B, C;

secti ber of fuse element(s) as detailed . .
isc(tcli?::r(]lflt:heanubn;t;;samese fementt " Mar Mg, Ag:number of main fuse elements in A, B, C.

(d) 1n any fuse link all the main fuse elements shall be 13.3.3 /nterpretation of breaking tests. If the results of
identical tests made according to table 6 meet the requirements of
) 7.2.3, any current rating of fuse links within the homo-

geneous series shall be deemed to comply with the breaking
requirements of this specification,

{e) The law governing the variation of the crass section
of individual fuse elements along their fength shall be
the same.
If a fuse link does not perform satisfactorily according

y . t0 7.2.3 on one or more test series, that fuse link shall be
lt;zlxz:?:g:z';oilr{;rev:;;hir:ec?:si‘tste(:: t[i?:rfisur:g:;inghtfé rejected fror'['l the h?mogengous series but such failure leoes
number of fuse elements and vice versa is not allowed. not necessartly entail rejection of any other current rating.

(g7 The variation in distance, if any, between individual _It should bhe n?ted thata pa_rtiCUlar range of current raFings
fuse elements and that in distance, if any, between fuse In one barrel size may constitute one homogeneous series
element(s) and fuse barrel shall be monotonous® with for one test duty but two or more homogeneaus series for
respect to the rated current. the purpose of another test duty.,

{f} All variations in thickness, width and number shall

Table 6. Schedule of test requirements for a homogeneous series

Homogengous series Tost- Fuse links ta be tested {crasses show
achieved by duties the tests to be performed)
A | 8

Progressive change in number n and/or 1 X
cross section s monotonous with respect
to rated current 2 X

See note 1

3 X
See note 2 See note 3

nA ‘-':‘-.::HB énc

Sa "'<"SB ‘-<-..SC

—

Constant number n 1 i
Increase of cross section s 2 ¥ }
|

Sa <sg <sg See note 1
3

Constant cross section s 1 ) X _
increase of number n )

3 |
See note 2 !

i <nB <nc

X
X

NOTE 1. The test currents f; for the fuse links A and C will have been chosen according to the current-rating
of the fuse links A and C respectively.

NOTE 2. The fuse link of lawest current rating shall contain at least two individual main fuse elemants in
addition to the element, if any, used for operating the striker.

NOTE 3. This does not require that every rating must be tested, but with diminishing current ratings a test
is only to made far the current rating at which the number of elements is reduced,

" Monotonous function® a function continually varying in the scrme
direction for a given direction of the variable,
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The values of minimum breaking current of fuse links not
tested are determined from test duty 3 as follows:

{a) Constant n, increase of 5. 1t is assumed that the
pre-arcing time at /3 for fuse links A and B is not less
than for the fuse link C. The test in accordance with
table 6 is therefore considered as proving that fuse links
A and B have a minimum breaking current ascertained
hy reading from their time/current characteristics the
currents corresponding to the pre-arcing time given by
the minimum breaking current of fuse link C and its
time/current characteristic. {See figure 10},

{b) Constant s, increase of n. The minimum breaking
current /5 of fuse links A and C may or may not be the ;
same. |f they are the same, /5 is deemed to apply to fuse !
link B. If they are different a straight line is drawn
through the points correspanding to the respective
minimum breaking currents on the time/current
characteristics of fuse links A and C. The intersection
of this line and the time/current characteristic of fuse
link B is deemed to define the minimum breaking
current of fuse link B {see figure 11}.
M the manufacturer claims a value of minimum breaking
current less than that derived from either {a} or (b} above,
this shail be proved by a separate test.

13.4 Acceptance of an homogeneous series of fuse linls by
interpalation, If two homogeneous series X and Z of
different voltage ratings Uy and Uz have been tested
successfully, a third homogeneous series Y of an inter-
mediate voltage rating Uy need not, in principle, be tested

provided that the following apply.
i
{a) The rated veltage U is not.greater than 2 Uy, .
(L) The current ratings of ¥ are not outside the range of !
current ratings common Lo series X and Z already tested. |

{c) The rated breakinu currents at rated valtages Ly and
Uy are the same, or, if they are different, only the lower
value is assumed 10 be applicable 1o Uy .

[d) The rated minimum breaking currents’ of fuse links
of the same current ratings at rated voltages Uy and Uy
are the same, ot, if they are different, only the higher
value is assumed to be applicable to Uy

{e} The rated frequencies are the same.
{f) All materials are the same.

(g) All dimensions except the length of the fuse links
and of the fuse elements are the same.

{h} For each current rating, the number of individual
fuse slements and their cross section are the same. Also,
the law governing the variation of the cross section
expressed as the number of variations per unit length
must be kept constant when interpolating the length of
the fuse elements of intermediate voltage ratings.

{i) The length of the fuse elements is linearly inter-
polated with respect tu the voltage ratings already tested.

R3S 2692, Art/.
19 75

13.5 Extension of the principle of homogeneous series to Zﬂ(
fuse links of different lengths

13.5.1 General. When different barrel lengths dependent on
the current ratings are used in a range of fuse links, the fuse
links as a whole do not form a homogeneaus series accord-
ing to the criteria defined in 13.3.1.

1

tn fact, though the whale range comprises several
homogeneous series each of them complying with the
requirements of 13.3.1, the fuse links as a whole do not
meet. the criteria given in 13.3.1(¢) and (f) because

{a) the fuse elements have the same length but the
barrels do not;

{b) the minimum current rating in one barre! length
may be lower than the maximum current rating ina
shorter barrel,

However, performance and hehaviour of such fuse links
are sufficiently close to make testing of all current ratings
unnecessary.

The following subclauses define the requirements to he
met by the fuse links and the tests to be made.

13.5.2 Special requirements. n addition to the requirements
specified in 13.3.1 and modified in 13.5.1, the fuse links
shall comply with the following:

{a) the fuse series does not contain any deliberately
added gas-evolving material other than an oxplosive
¢charge used to operate a striker or indicator;

{b) no pressure relief exists, excluding any resulting
from the oparation of a striker or indicator;

{c) the nominal diameter of the barrel remains constant
within usual manufacturing tolerances and the length
of the barrel does not exceed 1.6 times the length of
the shortest.
13.5.3 Tests to he made. The first hamogeneous series F/J}\_
corresponding to both the lowest current ratings and the '
shortest length of barrel is represented by the subscript 1
and any otker homogeneous series by the subscript x.

L, L, is the length of the barrel

A, . A, is the fuse link of fowest current rating

C,, C, is the fuse link of highest current rating

The tests shall be made as specified in 13.5.3.1 and 13.5.3.2.

13.5.3.1 The first individual homogeneous series 1 is to be A
tested in accordance with 13.3.2.
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13.5.3.2 For any other individual homogeneous series X
A {a) the fuse-link C, of highest current rating is to be
tested to test duties 1,2 and 3;

(b) test duties 1 and 2 of fuse link A, are not required
provided that, in the sho.test barrel size 1, the fuse
tested has the same number of elements, or less, of the
same or smaller cross section than fuse A.

Breaking tests of fuse link A, to test duty 3 are not required

provided that
A ZNa, and sy, <se,

where n,  is the number of fuse-elements in A, and

The minimum breaking current of fuse link A, is deemed
to be the same as that of fuse link C,; if the manufacturer
claims a lower value, this shall be proved by a separate test.

NOTE. This corresponds ta the third case fconstant s, increase of n)
referred to in table 6 because if A, is in accordance with the
second case (constant n, increase of s}, it is already exempted from
test duty 3.

14. Tests for time/current characteristics

14.1 Test practices. Time/current test practices shall be as

specified in clause 10 and as follows.

14.1.1 Ambient air temperature. The time/current
characteristics shall be veritied at any ambicnt air
temperature between 15 °C and 30 °C.

At the beginning of each test, the fuse shall be approxi-
maiely at ambignt air temperature

14.1.2 Arrangement of the equipment. The tests shall be
made with the same arrangement of the equipment as for
the temperature-rise tests if they are made separately, see
12.1.2 or for the breaking tests, 13.1.4.

In particular:

(a) The size and the length of conductors connected to
the terminals shall be as <perified in 1 2.1.2.

() Qiltight fuse links shall be tested in an oil-filled

enclosure designed to simulate service conditions (see
appendix F).

14.2 Test procedures. Time/current tests shall be conducted

as follows.

14.2.1 Pre-arcing-tima/current tests. Pie-arcing time/current

tests may be made at any convenient voltage with the test
circuit so arranged that the current through the fuse is held
to an essentially constant value.

Time/current data obtained from breaking tests may be
used.
14.2.2 Time range. Tests shall be made in the following
time ranges:

Back-up fuses: from 0.01s to 600s.

General purpose fuses: from 0.01sto 1h.

;
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14.2.3 Measurement of current. The current through the

! fuse during time/current tests shall be measured by

Sa, is the cross section of the individual fuse-elements A,. |

'

ammeter, oscillograph or other suitable instrument.

14.2.4 Determination of time. When tirmes 2re recorded by
oscillograph, the pre-arcing times shall L2 <o virtual or
actual times, with indication of the selected 'nethod.

14.2.6 Verification of time/current characteristics.

The manufacturer shall on demand perform one test at
each of two values of current, so that the test is verified

at pre-arcing times of approximately one minute and ten
minutes, of at such pre-arcing times as may SEEm more
appropriate to the shape of the curve. Such points obtained
shall be within the tolerance specified in 18.9.

These tests shall be made on the maximum and minimum
ratings within a given fuse barrel size, together with tests
an an intermediate rating of fuse link.

15. Qiltightness, weatherproofness, and thermal
shock tests

15.1 Oiltightness tests, Fuse links of current-limiting fuses

desi edl to be used immersed in oil shall be fes7eq &3
vljows.
NOTE. If several current-ratings differing only in their fuse elements

are involved, testing the fuse link of highest power dissipation is
sufficient.

The fuse link shali be immersed in insulating oil under a
pressure of 7 x 10* Pa.

The rated current of the fuse link shall be passed through
it for 2h and the temperature of the oil shall be raised
{using supplementary heating if necessary) to between
76 °C and 85 °C and maintained within this range for the
two-hour test period.

The current shall be switched off, the supplementary
heating discontinued and the oil cooled, or allowed to
cool, to a temperature of 15 °C to 30 °C over any
convenient period of time,

This sycle shall be carried out six times, and the fuse link
shall then be removed from the oil, cleaned externally and
opened for inspection of the arg-quenching medium, which
shall show no sign of ingress of oil.
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