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PREFACE

This Standard was prepared by the Standards Australia Committee on Industrial Switchgear and Controlgear as
Part 40 of the AS 2005 series:  Fuses with enclosed fuse–links  (up to and including 1000 V  a.c.  and 1500 V  d.c. ).

It is  to be read in conjunction with AS 2005,  Part 10:  General requirements  (AS 2005.10).  Other parts in course
of preparation are proposed supplementary requirements for–

(a) fuses for use by authorized persons (fuses mainly for industrial application) (AS 2005.20);

(b) fuses for use by authorized persons (fuses mainly for industrial application) – Standardized fuse systems–

(i) Fuses with fuse–links with blade contacts (AS 2005.21 .1 );

(ii) Fuses with fuse–links for bolted connections (AS 2005.21 .2);

(iii) Fuses with compact dimensions (AS 2005.29);  and

(c) fuses for use by unskilled persons (fuses mainly for household and similar application) (AS 2005.30).

This Standard is  identical with and has been reproduced from IEC 2694(1986),  Low–voltage fuses,  Part 4;
Supplementary requirements for fuse links for the protection of semiconductor devices.  Thus it does not have the
same format as AS 2005.10.

The requirements of this Standard establish the characteristics of semiconductor fuse–links such as rated values,
temperature rises in normal service,  power dissipation and time/current characteristics.  In this way the
requirements of this Standard should ensure that fuse–links having the same dimensions may be used to replace
other fuse–links with similar characteristics.

For the purpose of this Standard the text of IEC 2694 is to be amended as follows:

(i) References to IEC Publications are to be replaced by reference to Australian Standards as follows:

Reference to IEC Publication Appropriate Australian Standard

ISO AS

Standard 3  Series of preferred numbers 2752 Preferred numbers and their use

IEC
269 Low–voltage fuses 2005 Fuses with enclosed fuse–links (up to

and including 1000 V a.c.  and 1500 V
d.c.)

269–1 Part 1 (1968):  General requirements 2005.10 Part 1 :   General requirements

Part 2A (1975 First supplement:  Appendix A:  Exam– —
ples of standardized fuses for industrial applications

Part 3A (1978) First supplement:  Appendix A:  Exam– —
ples  of  standardized  fuses  for domestic and  similar
applications

(ii) Reference to IEC 269–1  tables and figures to be replaced by references to the clauses,  tables and figures of
AS 2005.10 as follows:

IEC 269–1  references Appropriate AS 2005.10 references

Table I Clause 5.2
Table II Table 5.1
Table III Table 5.2
Table IV Table 7.1

Table V Table 7.2
Table VI Table 7.3
Table VII A Table 8.1  (A)
Table VII B Table 8.1  (B)

Table VII C Table 8.1  (C)
Table VIII Table 8.2
Table IX Table 8.3
Table X Table 8.4

Table XI Table 8.5
Table XII A Table 8.6 (A)
Table XII B Table 8.6 (B)
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IEC 269–1  references (cont. ) Appropriate AS 2005.10 references (cont. )

Figure 1 Figure 5.1
Figure 2 Figure 5.2
Figure 3 Figure 5.3
Figure 4 Figure 8.1

Figure 5 Figure 8.2
Figure 6 Figure 8.3
Figure 7 Figure 8.4
Figure 8 Figure 8.5

(iii) The following Note is to be inserted in Clause 6.2:

NOTE:  Manufacturers making a statement of compliance with this Australian Standard on a product,  or on packaging or promotional

material related to that product,  are advised to ensure that such compliance is  capable of being verified.

Independent certification is available from Standards Australia under the StandardsMark Product Certification Scheme.  The StandardsMark,

shown below, is a (registered) certification trade mark owned by Standards Australia and granted under licence to manufacturers whose

products comply with the requirements of suitable Australian Standards and who operate sound quality assurance programs to ensure

consistent product quality.

Further information on product certification and the suitability of this Standard for certification is available from Standards Australia’s

Quality Assurance Services,  1  The Crescent,  Homebush,  NSW 2140.

?  Copyright — STANDARDS AUSTRALIA

Users of Standards are reminded that copyright subsists in all Standards Australia publications and software.  Except where the Copyright Act allows and
except where provided for below no publications or software produced by Standards Australia may be reproduced,  stored in a retrieval system in any form
or transmitted by any means without prior permission in writing from Standards Australia.  Permission may be conditional on an appropriate royalty
payment.  Requests for permission and information on commercial software royalties should be directed to the head office of Standards Australia.

Standards Australia will permit up to 10 percent of the technical content pages of a Standard to be copied for use exclusively in–house by
purchasers  of the Standard without payment of a royalty or advice to Standards Australia.

Standards Australia will also permit the inclusion of its  copyright material in computer software programs for no royalty payment provided such
programs are used exclusively in–house by the creators of the programs.

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated whenever the Standard is amended or
revised.  The number and date of the Standard should therefore be clearly identified.

The use of material in print form or in computer software programs to be used commercially,  with or without payment,  or in commercial contracts is subject
to the payment of a royalty.  This policy may be varied by Standards Australia at any time.
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5 AUSTRALIAN STANDARD

STANDARDS AUSTRALIA

Australian Standard

Low voltage fuses—Fuses with enclosed fuse-links

Part 40: Supplementary requirements for fuse-l inks for the protection of semi-conductor devices

1 . General

Fuse-links for the protection of semiconductor devices shall comply with all requirements of IEC
Publication 269-1 , if not otherwise indicated hereinafter, and shall also comply with the supplementary
requirements laid down below.

1 .1 Scope

These supplementary requirements apply to fuse-links for application in equipment containing
semiconductor devices for circuits of rated voltages up to 1000 V a.c. or circuits of nominal voltages up to
1500 V d.c. and also, in so far as they are applicable, for circuits of higher nominal voltages.

Notes 1. — Such fuse-links are commonly referred to as ”semiconductor fuse-links”.

2. — In most cases, a part of the associated equipment serves the purpose of a fuse-base. Owing to the great variety of
equipment, no general rules can be given; the suitability of the associated equipment to serve as a fuse-base should be
subject to agreement between the manufacturer and the user. However, if separate fuse-bases or fuse-holders are used,
they should comply with the appropriate requirements of IEC Publication 269-1 .

1 .2 Object

The object of these supplementary requirements is to establish the characteristics of semiconductor
fuse-links in such a way that they can be replaced by other fuse-links having the same characteristics, provided
that their dimensions are identical. For this purpose, this standard refers in particular to:

1 .2.1 The following characteristics of fuses:

a) their rated values;

c) their temperature rises in normal service;

d) their power dissipation;

e) their time-current characteristics;

f) their breaking capacity;

g) their cut-off current characteristics and their I2t characteristics;

h) their arc voltage limits.

1 .2.2 Type tests for verification of the characteristics of fuses.

1 .2.3 The markings on fuses.

1 .2.4 Availability and presentation of technical data (see Appendix B).

(IEC 269-4 page 9) COPYRIGHT
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2. Definitions

2.2 General terms

2.2.10 Utilization category (of a fuse-link)

Not applicable.

2.2.14 Semiconductor device (according to IEC Publication 147-0*: Essential Ratings and Characteristics of
Semiconductor Devices and General Principles of Measuring Methods, Part 0: General and Terminology)

A device whose essential characteristics are due to the flow of charge carriers within a semiconductor.

2.2.15 Semiconductor fuse-link

A current-limiting fuse-link capable of breaking, under specific conditions, any current value within the
breaking range (see Sub-clause 7.4).

3. Conditions for operation in service

3.4 Voltage

3.4.1 Rated voltage

For a.c., the rated voltage of a fuse-link is related to the applied voltage; it is based on the r.m.s value of
a sinusoidal a.c. voltage. It is further assumed that the applied voltage retains the same value throughout the
operation of the fuse-link. All tests to verify the ratings are based on this assumption.

Note. — In many applications, the applied voltage will be sufficiently close to the sinusoidal form for the significant part of the
operating time, but there are many cases where this condition is not satisfied.

The performance of a fuse-link subjected to a non-sinusoidal applied voltage can be evaluated by
comparing, for the first approximation, the arithmetic mean values of the non-sinusoidal and sinusoidal applied
voltages.

For d.c., the rated voltage of a fuse-link is related to the applied voltage. It is based on the mean value.
When d.c. is obtained by rectifying a.c., the ripple is assumed not to cause a variation of more than 5% above
or 9% below the mean value.

3.4.2 Applied voltage in service

Under service conditions, the applied voltage is that voltage which, in the fault circuit, causes the current
to increase to such proportions that the fuse-link will operate.

For a.c, consequently, the value of the applied voltage in a single-phase a.c. circuit is usually identical to
the power-frequency recovery voltage. For all cases other than the sinusoidal a.c. voltage, it is necessary to
know the applied voltage as a function of time. For a unidirectional voltage, the important values are:

— the average value over the entire period of the operation of the fuse-link;

— the instantaneous value near the end of the arcing period.

* IEC Publication 147 is under revision and will be replaced by IEC Publication 747: Semiconductor Devices. Discrete Devices and
Integrated Circuits.

(IEC 269-4 page 11) COPYRIGHT
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For d c., the value of the applied voltage is usually approximately the same as the mean recovery voltage.

3.5 Current

The rated current of a semiconductor fuse-link is based on the r.m.s. value of a sinusoidal a.c. current at rated frequency.

For d.c., the r.m.s value of current is assumed not to exceed the r.m.s. value based on a sinusoidal a.c. current at rated frequency.

Note. — The thermal response time of the fuse-element may be so short that it cannot be assumed that operation under conditions
which deviate much from sinusoidal current can be estimated on the basis of the r.m.s current alone. This is so, in
particular, at lower frequency values and when the current presents salient peaks separated by appreciable intervals of
insignificant current, for example in the case of frequency converters and traction applications.

3.6 Frequency, power factor and time constant

3.6.1 Frequency

The rated frequency refers to the frequency of the sinusoidal current and voltage that form the basis of
the type tests.

Note. — In particular, where service frequency deviates significantly from rated frequency, the manufacturer should be consulted.

3.6.3 Time constant (τ)

For d.c., the time constants expected in practice are considered to correspond to those in Table XII.

Note. — Some service conditions may be found which exceed the specified performance shown in the table as regards time
constant. In such a case, a design of fuse-link which has been tested and marked accordingly should be used, or the
suitability of such a fuse-link be subject to agreement between manufacturer and user.

3.10 Temperature inside an enclosure

Since the rated values of the fuse-links are based on specified conditions that do not always correspond
to those prevailing at the point of installation, including the local air conditions, the user may have to consult
the manufacturer concerning the possible need for re-rating.

5. Characteristics of fuses

5.1 Summary of characteristics

5.1 .2 Fuse-links

a) Rated voltage (see Sub-clause 5.2).

b) Rated current (see Sub-clause 5.3 of IEC Publication 269-1 ).

c) Kind of current and frequency (see Sub-clause 5.4 of IEC Publication 269-1 ).

d) Rated power dissipation (see Sub-clause 5.5 of IEC Publication 269-1 ).

e) Time-current characteristics (see Sub-clause 5.6).

f) Breaking range (see Sub-clause 5.7.1 of IEC Publication 269-1 ).

g) Rated breaking capacity (see Sub-clause 5.7.2 of IEC Publication 269-1 ).

h) Cut-off current characteristics (see Sub-clause 5.8.1 ).

i) I2t characteristics (see Sub-clause 5.8.2).

k) Dimensions or size (if applicable).

l) Arc voltage limits (see Sub-clause 5.9).

(IEC 269-4 page 13) COPYRIGHT
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5.2 Rated voltage

For rated a.c. voltages up to 660 V and d.c. voltages up to 750 V, Publication 269-1 applies; for higher
voltages, the values shall be selected from the R5 series or, where not possible, from the R10 series of ISO
Standard 3.

5.4 Rated frequency

The rated frequency is that frequency to which the performance data are related.

5.5 Rated power dissipation of the fuse-link

In addition to the requirements of IEC Publication 269-1 , the manufacturer shall indicate the power
dissipation as a function of current for the range 50% to 100% of the rated current or for 50%, 63%, 80% and
100% of the rated current.

Note. — In cases where the resistance of the fuse-link is of interest, this resistance should be determined from the functional
relation between the power dissipation and the associated value of current.

5.6 Limits of time-current characteristics

5.6.1 Time-current characteristics, time-current zones

The time-current characteristics of a fuse-link vary according to its design and also, for a given fuse-link,
depend on the ambient temperature and the cooling conditions.

The manufacturer shall provide time-current characteristics based on an ambient temperature of 20°C to
25°C in accordance with the conditions specified in Sub-clause 8.3. The time-current characteristics of interest
are the pre-arcing characteristic and operating characteristics having voltage as a parameter. The time-current
characteristics are stated for rated frequency.

For d.c. they are stated for time constants according to Table XIIB.

For some applications, and in particular for the higher values of prospective current (shorter times), the
same information may be presented in the form of I2t characteristics. It is recommended that in this region,
I2t characteristics shall be given as an alternative or in addition.

5.6.1 .1 Pre-arcing time-current characteristics

For a.c., the pre-arcing time-current characteristic shall be based on a symmetrical a.c. current of a stated
value of frequency (rated frequency).

Note. — This is of particular importance for the range of time between about ten cycles of rated frequency and a time so short
that the heating is truly adiabatic.

For d.c., the pre-arcing time-current characteristic is of particular significance for times exceeding 15τ for
the relevant circuit, and is identical to the a.c. pre-arcing time-current characteristic in this zone.

Notes 1. — Because of the wide range of circuit time constants likely to be experienced in service, the information for times shorter
than 15τ is conveniently expressed as a pre-arcing I2t characteristic.

2. — The value of 15τ has been chosen to avoid the effects which different rates of rise of current have on the pre-arcing
time-current characteristic at shorter times.

5.6.1 .2 Operating time-current characteristics

The operating time-current characteristics shall be given with applied voltage as a parameter and for a
stated power-factor value. In principle, they shall be based on the moment of current initiation that leads to
the highest operating I2t value (see Sub-clause 8.7). The voltage parameters shall include at least 100%, 50%
and 25% of the rated voltage.
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