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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE FUSES -

Part 1: General requirements

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This Consolidated version of IEC 60269-1 bears the edition number 4.2. It consists of the
fourth edition (2006-11) [documents 32B/483/FDIS and 32B/490/RVD], its amendment 1
(2009-04) [documents 32B/534/FDIS and 32B/540/RVD] and its amendment 2 (2014-06)
[documents 32B/626/FDIS and 32B/628/RVD]. The technical content is identical to the
base edition and its amendments.

In this Redline version, a vertical line in the margin shows where the technical content is
modified by amendments 1 and 2. Additions and deletions are displayed in red, with
deletions being struck through. A separate Final version with all changes accepted is
available in this publication.

This publication has been prepared for user convenience.
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International Standard IEC 60269-1 has been prepared by subcommittee 32B: Low-voltage
fuses, of IEC technical committee 32: Fuses.

IEC 60269 consists of the following parts, under the general title Low-voltage fuses:

Part 1: General requirements

Part 2: Supplementary requirements for fuses for use by authorized persons (fuses mainly for
industrial application) — Examples of standardized systems of fuses A to |

Part 3: Supplementary requirements for fuses for use by unskilled persons (fuses mainly for
household or similar application) — Examples of standardized systems of fuses Ato F

Part 4: Supplementary requirements for fuse-links for the protection of semiconductor devices

Part 5: Guidance for the application of low-voltage fuses
NOTE Currently }EC/TR 61818 (2003)-

Part 6: Supplementary requirements for fuse-links for the protection of solar photovoltaic
energy systems

For reasons of convenience, when a part of this publication has come from other publications,
a remark to this effect has been inserted in the text.

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT — The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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INTRODUCTION

A reorganization of the different parts of the IEC 60269 series has been carried out, in order to
simplify its use, especially by the laboratories which test the fuses.

IEC 60269-1, IEC 60269-2, IEC 60269-3 and IEC 60269-3-1 have been integrated into either
the new part 1 or the new parts 2 or 3, according to the subjects considered, so that the
clauses which deal exclusively with “fuses for authorized persons” are separated from the
clauses dealing with “fuses for unauthorized persons”.

As far as IEC 60269-4 and IEC 60269-4-1 are concerned, they have been integrated into the
new part 4 which deals with the fuse-links used for semiconductor protection.
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LOW-VOLTAGE FUSES -

Part 1: General requirements

1 General

1.1 Scope and object

This part of IEC 60269 is applicable to fuses incorporating enclosed current-limiting fuse-links
with rated breaking capacities of not less than 6 kA, intended for protecting power-frequency
a.c. circuits of nominal voltages not exceeding 1 000 V or d.c. circuits of nominal voltages not
exceeding 1 500 V.

Subsequent parts of this standard, referred to herein, cover supplementary requirements for
such fuses intended for specific conditions of use or applications.

Fuse-links intended to be included in fuse-switch combinations according to IEC 60947-3
should also comply with the following requirements.

NOTE 1 For "a" fuse-links, details of performance (see 2.2.4) on d.c. circuits should be subject to agreement
between user and manufacturer.

NOTE 2 Modifications of, and supplements to, this standard required for certain types of fuses for particular
applications — for example, certain fuses for rolling stock, or fuses for high-frequency circuits — will be covered, if
necessary, by separate standards.

NOTE 3 This standard does not apply to miniature fuses, these being covered by IEC 60127.

The object of this standard is to establish the characteristics of fuses or parts of fuses (fuse-
base, fuse-carrier, fuse-link) in such a way that they can be replaced by other fuses or parts of
fuses having the same characteristics provided that they are interchangeable as far as their
dimensions are concerned. For this purpose, this standard refers in particular to
— the following characteristics of fuses:

= their rated values;

» their insulation;

= their temperature rise in normal service;

= their power dissipation and acceptable power dissipation;

= their time/current characteristics;

= their breaking capacity;

= their cut-off current characteristics and their |2t characteristics.
— type test for verification of the characteristics of fuses;
— the marking of fuses.

1.2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 60038:1983, IEC standard voltages
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IEC 60050(441):1984, International Electrotechnical Vocabulary (IEV) — Chapter 441:

Switchgear, controlgear and fuses
Amendment 1 (2000)

IEC 60228:2004, Conductors of insulated cables

IEC 60269-2, Low-voltage fuses — Part 2: Supplementary requirements for fuses for use by
authorized persons (fuses mainly for industrial application) — Examples of standardized
systems of fuses Ato |)

IEC 60269-3, Low-voltage fuses — Part 3: Supplementary requirements for fuses for use by
unskilled persons (fuses mainly for household or similar application) — Examples of
standardized systems of fuses Ato F

IEC 60269-4, Low-voltage fuses — Part 4: Supplementary requirements for fuse-links for the
protection of semiconductor devices

IEC 60269-5, Low-voltage fuses — Part 5: Guidance for the application of low-voltage fuses

IEC 60269-6, Low-voltage fuses — Part 6: Supplementary requirements for fuse-links for the
protection of solar photovoltaic energy systems

IEC 60364-3:1993, Electrical installations of buildings — Part 3: Assessment of general
characteristics

IEC 60364-5-52:2001, Electrical installations of buildings — Part 5-52: Selection and erection
of electrical equipment — Wiring system

IEC 60529:1989, Degrees of protection provided by enclosures (Code IP)
IEC 60584-1:1995, Thermocouples — Part 1: Reference tables
IEC 60617, Graphical symbols for diagrams

IEC 60664-1:2002, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60695-2-1/0:1994 60695-2-10, Fire hazard testing — Part 2-10: Fest-methods—Section
1/sheet 0 Glow-wire-test- methods—General- Glowing/hot-wire based test methods — Glow-
wire apparatus and common test procedure

IEC 60695-2-1/14:1994 60695-2-11:2000, Fire hazard testing — Part 2-11: Fest-methods—
Section—1tsheet1—Glow-wire—end-producttestand-guidanee— Glowing/hot-wire based test

methods — Glow-wire flammability test method for end-products

IEC6969—5—2—4:.LH994 60695 2-12: 2000 Flre hazard testlng — Part 2-12: Fest-methods—
Glowing/hot-wire based test
methods — Glow-wire flammability index (GWFI) test method for materials

IEC 60695-2-1/3:1994 60695-2-13:2000, Fire hazard testing — Part 2-13: Fest-methods—
Sectioh—1{sheet 3 Glow-wire—ignitability teston—materials— Glowing/hot-wire based test

methods — Glow-wire ignition temperature (GWIT) test method for materials

ISO 3:1973, Preferred numbers — Series of preferred numbers

ISO 478:1974, Paper — Untrimmed stock sizes for the ISO-A series — ISO primary Bmcuments
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ISO 593:1974, Paper — Untrimmed stock size for the ISO-A series — ISO supplementary range

ISO 4046:1978, Paper, board, pulp and related terms — Vocabulary — Bilingual edition

2 Terms and definitions
NOTE For general definitions concerning fuses, see also IEC 60050-441.

For the purposes of this document, the following terms and definitions apply.

2.1 Fuses and their component parts

2.1.1

fuse

device that by the fusing of one or more of its specially designed and proportioned components
opens the circuit in which it is inserted by breaking the current when this exceeds a given value
for a sufficient time. The fuse comprises all the parts that form the complete device

[IEV 441-18-01]

2.1.2
fuse-holder
combination of the fuse-base with its fuse-carrier

NOTE Where, in this standard, the term "fuse-holder" is used, it covers fuse-bases and/or fuse-carriers, if no
clearer distinction is necessary.

[IEV 441-18-14]

21.2.1
fuse-base (fuse-mount)
fixed part of a fuse provided with contacts and terminals

[IEV 441-18-02]

NOTE Where applicable, covers are considered as part of the fuse-base.

2.1.2.2
fuse-carrier
movable part of a fuse designed to carry a fuse-link

[IEV 441-18-13]

2.1.3

fuse-link

part of a fuse including the fuse-element(s), intended to be replaced after the fuse has
operated

[IEV 441-18-09]

2.1.4

fuse-contact

two or more conductive parts designed to ensure circuit continuity between a fuse-link and the
corresponding fuse-holder

2.15

fuse-element

part of the fuse-link designed to melt under the action of current exceeding some definite value
for a definite period of time

[IEV 441-18-08] Documents
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NOTE The fuse-link may comprise several fuse-elements in parallel.

2.1.6
indicating device (indicator)
part of a fuse provided to indicate whether the fuse has operated

[IEV 441-18-17]

2.1.7

striker

mechanical device forming part of a fuse-link which, when the fuse operates, releases the
energy required to cause operation of other apparatus or indicators or to provide interlocking

[IEV 441-18-18]

2.1.8
terminal
conductive part of a fuse provided for electric connection to external circuits

NOTE Terminals may be distinguished according to the kind of circuits for which they are intended (for example,
main terminal, earth terminal, etc.) and also according to their design (for example, screw terminal, plug terminal,
etc.).

2.1.9
dummy fuse-link
test fuse-link with defined power dissipation and dimensions

2.1.10
test rig
defined test fuse-base

2.1.11
gauge-piece
additional part of a fuse-base intended to achieve a degree of non-interchangeability

2.1.12

linked fuse-carrier

a fuse-carrier which is mechanically linked to the fuse-base and gives a defined insertion and
withdrawal movement to the fuse-link

[This definition was definition 2.1.12 in IEC 60269-2-1, Section I, which has been withdrawn.]

2.2 General terms

2.2.1

enclosed fuse-link

fuse-link in which the fuse-element(s) is (are) totally enclosed, so that during operation within
its rating it cannot produce any harmful external effects, for example, due to development of an
arc, the release of gas or the ejection of flame or metallic particles

[IEV 441-18-12]

2.2.2

current-limiting fuse-link

fuse-link that during and by its operation in a specified current range, limits the current to a
substantially lower value than the peak value of the prospective current

[IEV 441-18-10]
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223

"g" fuse-link

(full-range breaking-capacity fuse-link, formerly general purpose fuse-link)

current-limiting fuse-link capable of breaking under specified conditions all currents, which

cause melting of the fuse-element up to its rated breaking capacity

224

"a" fuse-link

(partial-range breaking-capacity fuse-link, formerly back-up fuse-link)

current-limiting fuse-link capable of breaking under specified conditions all currents between
the lowest current indicated on its operating time-current characteristic (k,l,, in Figure 2) and its
rated breaking capacity

NOTE "a" fuse-links are generally used to provide short-circuit protection. Where protection is required against
over-currents less than k,l in Figure 2, they are used in conjunction with another suitable switching device
designed to interrupt such small overcurrents.

2.2.5
temperatures

2.25.1

ambient air temperature

Ta

the temperature of the air surrounding the fuse (at a distance of about 1 m from the fuse or its
enclosure, if any)

2.25.2

fluid environment temperature

T

teemperature of the fluid cooling the fuse-components (contact, terminal, etc.). It is the sum of
the ambient air temperature T, and the temperature rise AT, with respect to the ambient
temperature of the internal fluid in contact with the fuse-components (contact, terminal, etc.) if
the latter is in an enclosure. If it is not in an enclosure, it is assumed that T, is equal to T,

2.2.5.3

fuse-component temperature

T

fuse-component (contact, terminal, etc.) temperature T is that of the relevant part

2.2.6

overcurrent discrimination

coordination of the relevant characteristics of two or more overcurrent protective devices such
that, on the occurrence of overcurrents within stated limits, the device intended to operate
within these limits does so, while the other(s) do(es) not

2.2.7

fuse system

family of fuses following the same physical design principles with respect to the shape of the
fuse-links, type of contact, etc.

2.2.8

size

specified set of dimensions of fuses within a fuse system. Each individual size covers a given
range of rated currents for which the specified dimensions of the fuses remain unchanged

2.2.9

homogeneous series of fuse-links

series of fuse-links, within a given size, deviating from each other only in such characteristics

that for a given test, the testing of one or a reduced number of particular fuse-links of that

series may be taken as representative for all the fuse-links of the homogeneous serigyocuments
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NOTE The characteristics by which the fuse-links of a homogeneous series may deviate and details on which of
the fuse-links shall be tested are specified in association with the tests concerned (see Tables 12 and 13).

[IEV 441-18-34, modified]

2.2.10

utilization category (of a fuse-link)

combination of specified requirements related to the conditions in which the fuse-link fulfils its
purpose, selected to represent a characteristic group of practical applications (see 5.7.1)

2.2.11

fuses for use by authorized persons

(formerly called fuses for industrial application)

fuses intended to be used in installations where the fuse-links are accessible to and intended
to be replaced by authorized persons only

NOTE 1 Non-interchangeability and protection against accidental contact with live parts need not necessarily be
ensured by constructional means.

NOTE 2 Authorized person is understood to have the meaning defined for categories BA 4 "instructed"land BA 5
"skilled"2 in IEC 60364-3.

2.2.12

fuses for use by unskilled persons (formerly called fuses for domestic and similar
applications)

fuses intended to be used in installations where the fuse-links are accessible to, and can be
replaced by, unskilled persons

NOTE For these fuses, protection against direct contact with live parts is recommended and non-interchangeability
may be required, if necessary

2.2.13

non-interchangeability

limitations on shape and/on dimensions with the object of avoiding in a specific fuse-base the
inadvertent use of fuse-links having electrical properties other than those ensuring the desired
degree of protection

[IEV 441-18-33]

2.3 Characteristic quantities

2.3.1

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

[IEV 441-18-36]

NOTE Rated values usually stated for low-voltage fuses are: voltage, current, breaking capacity, power dissipation
and acceptable power dissipation, and frequency, where applicable. In the case of a.c., rated voltage and rated
current are stated as r.m.s. symmetrical values; in the case of d.c., when ripple is present, the rated voltage is
stated as a mean value, the rated current as an r.m.s. value. The above applies to any value of voltage and current,
if not indicated otherwise.

2.3.2

prospective current (of a circuit and with respect to a fuse)

current that would flow in the circuit if each pole of the fuse were replaced by a conductor of
negligible impedance.

1 |nstructed: Persons adequately advised or supervised by skilled persons to enable them to avoid dangers which
electricity may create (operating and maintenance staff).

2 skilled: Persons with technical knowledge or sufficient experience to enable them to avoid dangers which
electricity may create (engineers and technicians).
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For a.c., the prospective current is expressed by the r.m.s. value of the a.c. component

NOTE The prospective_current is the quantity to which the breaking capacity and characteristics of the fuse are
normally referred, e.g. I 2t and cut-off current characteristics (see 8.5.7).

[IEV 441-17-01 modified]

2.3.3

gates

limiting values within which the characteristics, for example time-current characteristics, are
obtained

2.3.4

breaking capacity of a fuse

value of prospective current that a fuse is capable of breaking at a stated voltage under
prescribed conditions of use and behaviour

[IEV 441-17-08 modified]

2.35

breaking range

breaking range is a range of prospective currents within which the breaking capacity of a fuse-
link is assured

2.3.6

cut-off current

maximum instantaneous value reached by the current during the breaking operation of a fuse-
link when it operates in such a manner as to prevent the current from reaching the otherwise
attainable maximum

2.3.7

cut-off current characteristic; let-through current characteristic

curve giving the cut-off current as a function of the prospective current under stated conditions
of operation

NOTE In the case of a.c., the values of the cut-off currents are the maximum values which can be reached
whatever the degree of asymmetry. In the case of d.c., the values of the cut-off currents are the maximum values
reached related to the time constants as specified.

[IEV 441-17-14]

2.3.8
peak withstand current (of a fuse-holder)
value of cut-off current that the fuse-holder can withstand

NOTE The peak withstand current is not less than the highest cut-off current of any fuse-link with which the
fuseholder is intended to be associated.

2.3.9

pre-arcing time; melting time

interval of time between the beginning of a current large enough to cause a break in the fuse-
element(s) and the instant when an arc is initiated

[IEV 441-18-21]

2.3.10

arcing time of a fuse

interval of time between the instant of the initiation of the arc in a fuse and the instant of final
arc extinction in that fuse

[IEV 441-17-37 modified]
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2.3.11
operating time; total clearing time
sum of the pre-arcing time and the arcing time

[IEV 441-18-22]

2.3.12
I2t; Joule integral
integral of the square of the current over a given time interval:

t
|2t=j L2t
to

NOTE 1 The pre-arcing | 2t is the | 2t integral extended over the pre-arcing time of the fuse.
NOTE 2 The operating | 2t is the |2t integral extended over the operating time of the fuse.

NOTE 3 The energy, in joules, released in 1 Q of resistance in a circuit protected by a fuse is equal to the value of
the operating | °t expressed in AZs,

[IEV 441-18-23]

2.3.13

|2t characteristic

curve giving |2t values (pre-arcing |2t and/or operating |2t) as a function of prospective current
under stated conditions of operation

2.3.14

12t zone

range contained by the minimum pre-arcing |2t characteristic and the maximum operating 12t
characteristic, under specified conditions

2.3.15
rated current of a fuse-link

ll’]
value of current that the fuse-link can carry continuously without deterioration under specified
conditions

2.3.16

time-current characteristic

curve giving the time, e.g. pre-arcing time or operating time as a function of the prospective
current under stated conditions of operation

[IEV 441-17-13]

NOTE For times longer than 0,1 s, for practical purposes the difference between pre-arcing and operating time is
negligible.

2.3.17

time-current zone

range contained by the minimum pre-arcing time-current characteristics and the maximum
operating time-current characteristic, under specified conditions

2.3.18
conventional non-fusing current

Inf
value of current specified as that which the fuse-link is capable of carrying for a specified time
(conventional time) without melting

[IEV 441-18-27]
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2.3.19
conventional fusing current

I

f

value of current specified as that which causes operation of the fuse-link within a specified time
(conventional time)

[IEV 441-18-28]

2.3.20

overload curve of an "a" fuse-link

curve showing the time for which an "a" fuse-link is able to carry the current without
deterioration (see 8.4.3.4 and Figure 2)

2.3.21

power dissipation (in a fuse-link)

power released in a fuse-link carrying a stated value of electric current under prescribed
conditions of use and behaviour

NOTE The prescribed conditions of use and behaviour generally include a constant r.m.s. value of the electric
current after steady-state temperature conditions are reached.

[IEV 441-18-38, modified]

2.3.22

acceptable power dissipation (of a fuse-base or a fuse-holder)

stated value of power dissipation in a fuse-link which a fuse-base or a fuse-holder can accept
under prescribed conditions of use and behaviour

[IEV 441-18-39]

2.3.23
recovery voltage
voltage which appears across the terminals of a pole 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 voltage
exists (see 2.3.23.1) followed by a second one during which only the power frequency or d.c. recovery voltage (see
2.3.23.2) exists.

[IEV 441-17-25, modified]

2.3.23.1

transient recovery voltage

abbreviation TRV

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

NOTE 1 The transient recovery voltage may be oscillatory or non-oscillatory or a combination of these, depending
on the characteristics of the circuit and the fuse. It includes the voltage shift of the neutral of a polyphase circuit.

NOTE 2 The transient recovery voltage in three-phase circuits is, unless otherwise stated, that which appears
across the first pole to clear, because this voltage is generally higher than that which appears across each of the
other two poles.

[IEV 441-17-26]

2.3.23.2
power-frequency or d.c. recovery voltage
recovery voltage after the transient voltage phenomena have subsided

[IEV 441-17-27 modified]

NOTE The power frequency or d.c. recovery voltage may be referred to as a percentage of the rated voltage.
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2.3.24

arc voltage of a fuse

instantaneous value of the voltage which appears across the terminals of a fuse during the
arcing time

[IEV 441-18-30]

2.3.25

isolating distance (for a fuse)

shortest distance between the fuse-base contacts or any conductive parts connected thereto
measured on a fuse with the fuse-link or the fuse-carrier removed

[IEV 441-18-06]

3 Conditions for operation in service

Where the following conditions apply, fuses complying with this standard are deemed capable
of operating satisfactorily without further qualification. These conditions also apply for tests
except those otherwise specified in Clause 8.

3.1 Ambient air temperature (T,)

The ambient air temperature T, (see 2.2.5.1) does not exceed 40 °C, its mean value measured
over a period of 24 h does not exceed 35 °C, and its mean value measured over a period of
one year is lower.

The minimum value of the ambient air temperature is -5 °C.

NOTE 1 The time-current characteristics given are related to a reference ambient air temperature of 20 °C. These
time-current characteristics also approximately apply to a temperature of 30 °C.

NOTE 2 In cases where the temperature conditions vary significantly from these values, this should be taken into
consideration from the points of view of operation, temperature rise, etc. See Annex D.

3.2 Altitude

The altitude of the site of installation of the fuses does not exceed 2 000 m above sea-level.

3.3 Atmospheric conditions

The air is clean and its relative humidity does not exceed 50 % at the maximum temperature of
40 °C.

Higher relative humidity is permitted at lower temperatures, for example, 90 % at 20 °C.

Under these conditions, moderate condensation may occasionally occur due to variation in
temperature.

NOTE Where fuses are to be used under conditions different from those mentioned in 3.1, 3.2 and 3.3, in
particular outdoors without protection, the manufacturer should be consulted. This applies also in cases where
deposits of sea salt or abnormal deposits of industrial origin may occur.

3.4 Voltage
The system voltage has a maximum value not exceeding 110 % of the rated voltage of the

fuse. For d.c. when obtained by rectifying a.c., the ripple shall not cause a variation of more
than 5 % above or 9 % below the mean value of 110 % of the rated voltage.

For fuses rated 690 V the maximum system voltage shall not exceed 105 % of the rated

voltage of the fuse.
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NOTE Attention is drawn to the fact that the indicating device or striker of a fuse may not operate if the fuse-link
operates at a voltage, which is considerably lower than its rated voltage (see 8.4.3.6).

35 Current

The currents to be carried and to be broken are within the range specified in 7.4 and 7.5.

3.6  Frequency, power factor and time constant
3.6.1 Frequency

For a.c. the frequency is the rated frequency of the fuse-link.

3.6.2 Power factor

For a.c. the power factor is not lower than that shown in Table 20, appropriate to the value of
prospective current.

3.6.3 Time constant

For d.c. the time constant corresponds to that shown in Table 21.

Some service duties may be found which exceed the limits shown in the Table 21 as regards
time constant. For such an application, a fuse-link which has been tested to verify that it meets
the required time constant and is marked accordingly shall be used.

3.7 Conditions of installation

The fuse is installed in accordance with the manufacturer's instructions.

If the fuse is likely to be exposed in service to abnormal vibrations or shocks, the manufacturer
should be consulted.

3.8 Utilization category

Utilization categories (for example, "gG") are specified according to 5.7.1.

3.9 Discrimination of fuse-links

Limits of discrimination for times greater than 0,1 s are given in Tables 2 and 3.

For “gG” and “gM” fuse-links pre-arcing |2t values are given in Table 7 and operating | 2t values
are given in subsequent parts. Values for other breaking ranges and utilization categories are
shown in subsequent parts.

4 Classification

Fuses are classified according to Clause 5 and the subsequent parts.

5 Characteristics of fuses

5.1 Summary of characteristics

The characteristics of a fuse shall be stated in the following terms, where such terms are
applicable.
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51.1 Fuse-holders

a) Rated voltage (see 5.2)

b) Rated current (see 5.3.2)

¢) Kind of current and rated frequency if applicable (see 5.4)
d) Rated acceptable power dissipation (see 5.5)

e) Dimensions or size

f) Number of poles, if more than one

g) Peak withstand current

5.1.2 Fuse-links

a) Rated voltage (see 5.2)

b) Rated current (see 5.3.1)

¢) Kind of current and rated frequency, if applicable (see 5.4)
d) Rated power dissipation (see 5.5)

e) Time-current characteristics (see 5.6)

f) Breaking range (see 5.7.1)

g) Rated breaking capacity (see 5.7.2)

h) Cut-off current characteristics (see 5.8.1)

i) 12t characteristics (see 5.8.2)

k) Dimensions or size

5.1.3 Complete fuses

Degree of protection according to IEC 60529.

5.2 Rated voltage

For a.c. the standard values of rated voltages are given in Table 1.

Table 1 — Standard values of a.c. rated voltages for fuses

Series | Series |l
V V
120*
208
230* 240
277*
400* 415* ‘
500 480*
690* 600
1 000* 347 |

The values marked with an asterisk are standardized values according to IEC 60038. In the
meantime, the other values of the table will also be used.

For d.c., the preferred values for rated voltages are given-asfollows:110* 125* 290*  25Q*
—440* — 460 —500—600*— 750\ in Table 22.
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NOTE The rated voltage of the fuse-link may be a value other than the rated voltage of the fuse-holder in which

the fuse-link is to be used. The rated voltage of the fuse is the lowest value of the rated voltages of its parts (fuse-
holder, fuse-link).

Table 22 — Preferred values of d.c. rated voltages for fuses
Series | Series |l
\Y v

110*
220*

250
400
440* 460
500

600*
750*
1 000

1200
1 500*

5.3 Rated current
53.1 Rated current of the fuse-link

The rated current for the fuse-link, expressed in amperes, should be selected from the
following values:

2-4-6-8-10-12-16-20-25-32-35-40-50-63-80-100 - 125 -160 — 200 —
250 — 315 - 400 — 500 — 630 — 800 — 1 000 — 1 250

If it is necessary to choose lower values or intermediate values or higher values, these values
should be selected from the series R10 of ISO 3, and in exceptional cases, from R20 or R40 of
ISO 3.

5.3.2 Rated current of the fuse-holder

The rated current of the fuse-holder, expressed in amperes, should be selected from the series
of rated currents of fuse-links if not otherwise specified in subsequent parts. For "gG" and "aM"
fuses, the rated current of the fuse-holder represents the highest rated current of the fuse-link
with which it is intended to be used.

5.4 Rated frequency (see 6.1 and 6.2)

The absence of any marking regarding rated frequency shall imply that the fuse meets the
conditions laid down in this standard for frequencies between 45 Hz and 62 Hz only.
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5.5 Rated power dissipation of a fuse-link and rated acceptable power dissipation of a
fuse-holder

The rated power dissipation of a fuse-link is stated by the manufacturer if not otherwise
specified in subsequent parts. That value shall not be exceeded under specified test
conditions.

The rated acceptable power dissipation of a fuse-holder is stated by the manufacturer if not
otherwise specified in the subsequent parts. It is intended to be the maximum power
dissipation the fuse-holder can tolerate under specified test conditions without exceeding the
specified temperature rise.

5.6 Limits of time-current characteristics

The limits are based on a reference ambient air temperature T, of +20 °C.

5.6.1 Time-current characteristics, time-current zones

They depend on the design of the fuse-link, and, for a given fuse-link, on the ambient air
temperature and the cooling conditions.

NOTE For ambient air temperatures deviating from the temperature range according to 3.1, consultation with the
manufacturer is necessary.

For fuse-links not complying with the standardized time-current zones as specified in the
subsequent parts, the manufacturer should keep available (with their tolerances):

— the pre-arcing and operating time-current characteristics;

or

— the time-current zone.

NOTE For pre-arcing times smaller than 0,1 s, the manufacturer should keep available |12t characteristics with
their tolerances (see 5.8.2).

When the time-current characteristics are presented for pre-arcing times exceeding 0,1 s, they
should be given with current as abscissa and time as ordinate. Logarithmic scales shall be
used on both coordinate axes.

The basis of the logarithmic scales (the dimensions of one decade) shall be in the ratio 2/1 with
the longer dimensions on the abscissa. However, because of long-established practice in the
United States of America, a ratio of 1/1 is recognized as an alternative standard. The
presentation shall be made on standardized paper A3 or A4, according to ISO 478 or ISO 593.

The dimensions of the decades shall be selected from the following series:

2cm,4cm, 8cm, 16 cm, and 2,8 cm, 5,6 cm, 11,2 cm.

NOTE It is recommended that, whenever possible, the preferred values 2,8 cm (ordinate) and 5,6 cm (abscissa)
be used.

5.6.2 Conventional times and currents

e 2. For—gb"
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Table 2 — Conventional time and current for "gG", "gK" and "gM" fuse-links

Rated current | for «gG» Conventional time Conventional current

Characteristic current |, for «gM»P h | |

nf f

a a

I, < 16
16< I,< 63
63< 1,<160 1,251, 161,

160 < 1 <400

A W N PP

400 < I

28  Underconsideration Values for fuse-links with rated current less than 16 A are given in subsequent parts.
b

For "gM" fuse-links, see 5.7.1.

5.6.3 Gates

For "gG" and "gM" fuse-links, the gates given in Table 3 apply.

Table 3 — Gates for specified pre-arcing times of "gG", "gK" and "gM" fuse-links 2

1 2 3 4 5
ICLnfféJrr""é;'\(j““ . Iin (10°8) € Inax (5°8) I nin (0,1 '8) lhax (0,18)
A A A A A
16 33 65 85 150
20 42 85 110 200
25 52 110 150 260
32 75 150 200 350
35 83 175 225 445
40 95 190 260 450
50 125 250 350 610
63 160 320 450 820
80 215 425 610 1100
100 290 580 820 1450
125 355 715 1100 1910
160 460 950 1450 2 590
200 610 1250 1910 3420
250 750 1 650 2 590 4 500
315 1 050 2 200 3420 6 000
400 1420 2 840 4 500 8 060
500 1780 3800 6 000 10 600
630 2 200 5100 8 060 14 140
800 3060 7 000 10 600 19 000
1000 4 000 9 500 14 140 24 000
1250 5 000 13 000 19 000 35 000
&  Values for fuses with rated current less than 16 A are given in subsequent parts-or-are-undercensideration.
b For "gM" fuse-links, see 5.7.1.
¢ I hin (10 s) is the minimum value of current for which the pre-arcing time is not less than 10 s.
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For “aM*“ fuses the standard gates for time- current characteristics based on reference ambient
air temperature of 20 °C are given in Table 4 and Figure 3. The standardized k-factors are
ko = 1,5 k; =4 and k, = 6,3.

Table 4 — Gates for "aM ' fuse-links (all rated currents)

41, | 631, | 81, 101, | 1251, | 191,

t - 60 s - - 0,5s 0,10 s

operating

t 60 s - 0,5s 0,2s - -

pre-arcing

For "gD" and "gN" fuse-links, gates are given in IEC 60269-2, fuse system H.
For "gK" fuse-links, gates are given in IEC 60269-2, fuse system K.

5.7 Breaking range and breaking capacity
571 Breaking range and utilization category
The first letter shall indicate the breaking range:
"g" fuse-links (full-range breaking-capacity fuse-link);
"a" fuse-links (partial-range breaking-capacity fuse-link).

The second letter shall indicate the utilization category; this letter defines with accuracy the
time-current characteristics, conventional times and currents, gates.

For example

"gG" indicates fuse-links with a full-range breaking capacity for general application;

“gK” indicates fuse-link with a full-range breaking capacity for general application;

— "gM" indicates fuse-links with a full-range breaking capacity for the protection of motor
circuits;

— "aM" indicates fuse-links with a partial range breaking capacity for the protection of motor
circuits;

— "gD"indicates time-delay fuse-links with a full-range breaking capacity;

— "gN"indicates non-time-delay fuse-links with a full-range breaking capacity.

NOTE 1 At present "gG" fuse-links are often used for the protection of motor circuits, which is possible when their
characteristics are suitable to be capable of withstanding the motor starting current.

NOTE 2 A "gM" fuse-link, which has a dual rating is characterized by two current values. The first value | denotes
both the rated current of the fuse-link and the rated current of the fuse-holder; the second value |, denotes the
time-current characteristic of the fuse-link as defined by the gates in Tables 2, 3 and 7.

These two ratings are separated by a letter, which defines the applications.

For example: I, M I, denote a fuse intended to be used for protection of motor circuits and having the characteristic
G. The first value | corresponds to the maximum continuous current for the whole fuse and the second value |,
corresponds to the G characteristic of the fuse-link.

NOTE 3 An "aM" fuse-link is characterized by one current value | and time-current characteristics as defined in
8.4.3.3.1 and Figure 2.

5.7.2 Rated breaking capacity

The rated breaking capacity of a fuse-link is given by the manufacturer corresponding to the
rated voltage. Values of minimum rated breaking capacity are given in subsequent parts.
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5.8 Cut-off current and 12t characteristics
The value for cut-off and |12t characteristics shall take into account manufacturing tolerances

and shall refer to the service conditions as specified in subsequent parts, for example, the
values of voltage, frequency and power factor.

5.8.1 Cut-off current characteristics

The cut-off current characteristics shall represent the maximum instantaneous values of
current likely to be experienced in service (see 8.6.1 and Annex C).

Where the cut-off current characteristics are required, and unless specified in subsequent
parts, they should be given by the manufacturer according to the example shown in Figure 4, in
a double logarithmic presentation with the prospective current as abscissa.

5.8.2 |2t characteristics

The pre-arcing |2t characteristics for pre-arcing times of less than 0,1 s down to a time
corresponding to the rated breaking capacity shall be given by the manufacturer. They shall
represent the lowest values likely to be experienced in service as a function of the prospective
current.

The operating |2t characteristics with specified voltages as parameters shall be given by the
manufacturer for pre-arcing times less than 0,1 s. They shall represent the highest values likely
to be experienced in service as a function of the prospective current.

When presented graphically, the 12t characteristics shall be given with prospective current as
abscissa and |2t values as ordinate. Logarithmic scales shall be used on both coordinate axes.
(For the use of the logarithmic scales, see 5.6.1.)

6 Markings

The marking shall be durable and easily legible. Compliance is checked by inspection and by
the following test.

The marking is rubbed by hand for 5 s with a piece of cloth soaked with water and again for 5 s
with a piece of cloth soaked with-petreleum-spirit aliphatic solvent hexane.

NOTE It is recommended-that-the—petroleum—spirit-used-—consists—ef-a to use aliphatic solvent hexane with an

aromatic content of maximum 0,1 volume percentage, a kauributanol value of approximately 29, an initial boiling
point of approximately 65 °C, a dry point of approximately 69 °C and a density of approximately 0,68 g/cm3.

6.1  Markings of fuse-holders
The following information shall be marked on all fuse-holders:

— name of the manufacturer or a trade mark by which he may be readily identified;

— manufacturer's identification reference enabling all the characteristics listed in 5.1.1 to be
found;

— rated voltage;
— rated current;
— kind of current and rated frequency, when applicable.

NOTE A fuse-holder marked with a.c. ratings may also be used for d.c. If a fuse-holder contains a removable fuse-
base and a removable fuse-carrier, both should be separately marked for the purpose of identification.
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6.2 Markings of fuse-links

The following information shall be marked on all fuse-links except small fuse-links where this is
impracticable:

— name of the manufacturer or a trade mark by which he may be readily identified;

— manufacturer's identification reference, enabling all the characteristics listed in 5.1.2 to be
found;

— rated voltage;

— rated current (for "gM" type see 5.7.1);

— breaking range and utilization category (letter code), where applicable (see 5.7.1);
— kind of current and, if applicable, rated frequency (see 5.4).

NOTE Fuse-links should be marked separately for a.c. and d.c. if the fuse-link is provided for a.c. and d.c.

For small fuse-links, where it is impracticable to include all the specified information on the
fuse-link, the trade mark, list reference of the manufacturer, rated voltage and the rated current
shall be marked.

6.3 Marking symbols

For the kind of current and frequency, use symbols in accordance with IEC 60417.

NOTE The marking for rated current and rated voltage may, for instance, be as follows:

10A 500V  or10/500 or 9

500
7 Standard conditions for construction

7.1 Mechanical design
7.1.1 Replacement of fuse-links

A fuse-link shall have adequate mechanical strength and its contacts shall be securely fixed. It
shall be possible to replace the fuse-links easily and safely.

7.1.2 Connections, including terminals

The fixed connections shall be such that the necessary contact force is maintained under the
conditions of service and operation.

No contact force on connections shall be transmitted through insulating material other than
ceramic or other material with characteristics not less suitable, unless there is sufficient
resilience in the metallic parts to compensate for any possible shrinkage or other deformation
of the insulating material. Tests are specified in subsequent parts, where necessary.

Terminals shall be such that they cannot turn or be displaced when the connecting screws are
tightened, and such that the conductors cannot be displaced. The parts gripping the conductors
shall be of metal and shall have such a shape that they cannot unduly damage conductors.

Terminals shall be so arranged that they are readily accessible (after removal of covers, if any)
under the intended conditions of installation.

NOTE Otherregquirements—concerning-terminals—are-under-consideration Requirements of screwless-type terminals

are given in Annex E.
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7.1.3 Fuse-contacts

Fuse-contacts shall be such that the necessary contact force is maintained under the
conditions of service and operation, in particular under the conditions corresponding to 7.5.

Contact shall be such that the electromagnetic forces occurring during operation under
conditions in accordance with 7.5 shall not impair the electrical connections between

a) the fuse-base and the fuse-carrier;
b) the fuse-carrier and the fuse-link;
c) the fuse-link and the fuse-base, or, if applicable, any other support.

In addition, fuse contacts shall be so constructed and of such material that, when the fuse is
properly installed and service conditions are normal, adequate contact is maintained

a) after repeated engagement and disengagement;
b) after being left undisturbed in service for a long period (see 8.10).

Fuse-contacts of copper alloy shall be free from season cracking.

These requirements are verified by the tests according to 8.10, 8.11.2.1 and in Clause 8 of
subsequent parts.

7.1.4 Construction of a gauge-piece

A gauge-piece, if any, shall be so designed that it withstands normal stresses occurring during
use.

7.1.5 Mechanical strength of the fuse-link

A fuse-link shall have adequate mechanical strength and its contacts shall be securely fixed.

7.2 Insulating properties and suitability for isolation

The fuses shall be such that they do not lose their insulating properties at the voltages to which
they are subjected in normal service.-\When—the—-eguipment The fuse shall be suitable for
isolation when it is in its normal open position, the fuse-link remaining inside the fuse-carrier,
or when the fuse-link, and,~where when applicable, the fuse-carrier is removed;—thefuse-shall
be-suitable for-isolation. The applicable overvoltage category is specified in subsequent parts.

The fuse shall be deemed to satisfy these conditions if it passes the tests for verification of
insulating properties and suitability for isolation in accordance with 8.2.

The minimum creepage distances, clearances and distances through insulating material or
sealing compound shall comply with the values specified in subsequent parts.

7.3 Temperature rise, power dissipation of the fuse-link and acceptable power
dissipation of a fuse-holder

The fuse-holder shall be so designed and proportioned as to carry continuously, under
standard conditions of service, the rated current of the fuse-link with which it is provided
without exceeding

— the temperature-rise limits specified in Table 5 at the rated acceptable power dissipation of
the fuse-holder as indicated by the manufacturer or otherwise specified in subsequent
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The fuse-link shall be so designed and proportioned as to carry continuously, under standard
conditions of service, its rated current without exceeding

—27—

— the rated power dissipation of the fuse-link as indicated by the manufacturer or otherwise
specified in the subsequent parts.

In particular, the temperature-rise limits specified in Table 5 shall not be exceeded

— when the rated current of the fuse-link is equal to the rated current of the fuse-holder
intended to accommodate this fuse-link;

— when the power dissipation of the fuse-link is equal to the rated acceptable power
dissipation of the fuse-holder.

These requirements are verified by the tests according to 8.3.

Table 5 — Temperature rise limits AT = (T — T,) for contacts and terminals

Temperature rise
K
Unenclosed 2 Enclosed ®)
Contacts 9 1) Spring loaded Bare copper 40 45
Bare brass 45 50
Tin plated 55 f) 60
Nickel-plated 70 &) h) 75 &) M c)
Silver-plated 2 2
Bolted Bare copper 55 60
Bare brass 60 65
Tin plated 65 65"
Nickel-plated 809 e h 85¢c)e)h)
Silver-plated ©) ©)
Terminals Bare copper 55 60
Bare brass 60 65
Tin-plated 65 65
Silver- or nickel-plated 709 709

3 In the case T, = T, (see 2.2.5).

not be higher than 40 °C.

¢} Limited only by the necessity of not causing any damage to adjacent parts.

b) Applicable for values of AT, between 10 K and 30 K (10 K < AT, < 30 K), the ambient air temperature T, should

9 The limit of temperature rise is governed by the use of PVC insulated conductors.

€) The given values do not apply for fuse systems for which the cross-sectional area and the material of the
contacts are given in the subsequent parts.

) These limits may be exceeded if it is verified that no deterioration of the contact is caused by the actual
temperature during the test for non-deterioration of contact.

9 The values do not apply to certain fuses which are too small, so the temperature cannot be measured without
the risk of failure. Therefore, the verification of non-deterioration of contacts will be done by a test given in
8.10.

M) The use of nickel-plated contacts requires, due to its relatively high electrical resistance, certain precautions in
the design of the contact, among others the use of a relatively high contact pressure.

) The test for non-deterioration of contacts is given in 8.10.
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7.4  Operation
The fuse-link shall be so designed and proportioned that, when tested in its appropriate test
arrangement at rated frequency and an ambient air temperature of (20 + 5) °C,
— it is able to carry continuously any current not exceeding its rated current;
— it is able to withstand overload conditions as they may occur in normal service (see
8.4.3.4).
For a "g" fuse-link within the conventional time,
| — itsfuse-element-doesnot-melt the fuse-link does not operate, when it carries any current
not exceeding the conventional non-fusing current (I¢);
— it operates when it carries any current equal to or exceeding the conventional fusing current
(Ip)-
NOTE Time-current zones, if any, are to be considered.
For an "a" fuse-link,
| — itsfuse-element-does-not-melt the fuse-link does not operate when it carries a current not
exceeding k; 1, for the corresponding time indicated in the overload curve (see Figure 2);

— when carrying a current between kI, and k,l,, the fuse-element may melt, provided that
the pre-arcing time is greater than the value indicated in the pre-arcing time-current
characteristic;

— it operates when it carries a current exceeding k,l, within its time-current zone, including
the arcing time.

The time-current values measured in 8.4.3.3 shall fall within the time-current zone provided by
the manufacturer.

A fuse-link is deemed to satisfy these conditions if it passes the tests prescribed in 8.4.

7.5 Breaking capacity

The fuse shall be capable of breaking, at rated frequency, and at a voltage not exceeding the
recovery voltage specified in 8.5, any circuit having a prospective current between,

— for "g" fuse-links, the current I
— for "a" fuse-links, the current k,l,; and

— in the case of a.c., the rated breaking capacity at power factors not lower than those shown
in Table 20 appropriate to the value of the prospective current;

— in the case of d.c., the rated breaking capacity at time constants not greater than those
limits shown in Table 21 appropriate to the value of the prospective current.

During operation of the fuse-link in a test circuit as described in 8.5, the arc voltage shall not
exceed the values given in Table 6.

NOTE Where fuse-links are used in circuits with system voltages belonging to a range lower than that
corresponding to the rated voltage of the fuse-links, consideration should be given to the arc voltage, which should
not exceed the value in Table 6 corresponding to the system voltage.
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Table 6 — Maximum arc voltage

Rated voltage U, Maximum arc voltage,
of the fuse-link peak value
\ \
AC and d.c. currents Up to and including 60 1 000
61 — 300 2 000
301 - 690 2 500
691 — 800 3000
801 — 1 000 3500
DC only 1001 -1 200 3500
1201 - 1500 5000
NOTE For fuse-links having rated current less than 16 A, the maximum arc voltage is not specified in this standard
but is under consideration.

A fuse shall be deemed to satisfy these conditions if it passes the tests prescribed in 8.5.

7.6 Cut-off current characteristic

If not otherwise specified in subsequent parts, the values of cut-off current measured as
specified in 8.6 shall be less than, or equal to, the values corresponding to the cut-off current
characteristics assigned by the manufacturer (see 5.8.1).

NOTE For the cut-off current characteristics as function of the actual pre-arcing time, see Annex C.

7.7 12t characteristics

The pre-arcing 12t values verified according to 8.7 shall not be less than the characteristics
stated by the manufacturer in accordance with 5.8.2, and lie within the limits given in Table 7
for "gG" and "gM" fuse-links. For pre-arcing times smaller than 0,01 s, limits are given in
subsequent parts, if required. Values for "gD" and "gN" fuse-links are given in IEC 60269-2,
fuse system H. Values for "gK" fuse-links are given in IEC 60269-2, fuse system K.

The operating 12t values verified according to 8.7 shall be less than, or equal to, the
characteristics stated by the manufacturer in accordance with 5.8.2 or specified in subsequent
parts.
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Table 7 — Pre-arcing |2t values at 0,01 s for "gG" and "gM" fuse-links

I, for "gG" 12t 12t
I, for “gM™ @

A 103 x (A2s) 103 x (A2s)

16 0,3 1.0

20 0,5 1,8

25 1,0 3,0

32 1,8 5,0

35 2,2 8,0

40 3,0 9,0

50 5,0 16,0

63 9,0 27,0

80 16,0 46,0

100 27,0 86,0

125 46,0 140,0

160 86,0 250,0

200 140,0 400,0

250 250,0 760,0

315 400,0 1 300,0

400 760,0 2 250,0

500 1 300,0 3 800,0

630 2 250,0 7 500,0

800 3800,0 13 600,0

1 000 7 840,0 25 000,0

1250 13 700,0 47 000,0

a8 For "gM", see 5.7.1.

7.8 Overcurrent-discrimination selectivity of fuse-links

Requirements concerning overcurrent discrimination are dependant upon the fuse system, the
rated voltage and the application of the fuse; relevant requirements may be given in
subsequent parts.

7.9 Protection against electric shock

For the protection of persons against electric shock, three states of the fuse shall be taken into
consideration:

— when the complete fuse is properly mounted, installed and wired with fuse-base, fuse-link
and, where applicable, gauge-piece, fuse-carrier and enclosure forming part of the fuse
(normal service condition);

— during the replacement of the fuse-link;
— when the fuse-link, and where applicable, the fuse-carrier is removed.

The rated impulse withstand voltage is given in Table 8 appropriate to the rated voltage and the
overvoltage category of the fuse, which are specified in subsequent parts.

The requirements are specified in subsequent parts. See also 8.8.
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Table 8 — Rated impulse withstand voltage

Rated voltage of the fuse Rated impulse withstand voltage Uiy, (1,2/50 ps)
up to and including
kv
\Y,
Overvoltage category
\% " I |
230 4 2,5 15 0,8
400 6 4 2,5 1,5
690 8 6 4 2,5
1 000 12 8 6 4

7.9.1

Clearances and creepage distances

The clearances shall be not less than the values given in the Table 9 to reduce the risk of
disruptive discharge due to overvoltage.

Table 9 — Minimum clearances in air

Minimum clearances

mm
Rated impulse withstand voltage

Uimp Inhomogeneous field conditions

kv

0,8 0,8

1,5 0,8

2,5 1,5

4,0 3,0

6,0 5,5

8,0 8,0

12,0 14,0
NOTE The values of minimum clearances in air are based on 1,2/50 ps impulse voltage, for barometric
pressure of 80 kPa, equivalent to normal atmospheric pressure at 2 000 m above sea-level.

Creepage distances shall also correspond to the material group, as defined in 2.7.1.3 of the
IEC 60664-1, corresponding with the rated voltage given in Table 10.

Table 10 — Minimum creepage distances

Creepage distances for equipment subject to long-term stress

Full document details: IEC 60269-1-2014
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7.9.2 Leakage currents of-eguipment fuses suitable for isolation

For fuses suitable for isolation and having a rated voltage greater than 50 V, the leakage
current shall be measured through each pole with the contacts in the open position.

The value of the leakage current, with a test voltage equal to 1,1 times the rated voltage, shall
not exceed

e 0,5 mA per pole for fuses in a new condition;

e 2 mA per pole for fuses having been submitted to tests according to 8.5.

7.9.3 Additional constructional requirements for fuses-with-nen-separable for linked
fuse-carriers, suitable for isolation

The fuse-holder shall be marked with the symbol IEC 60617-S00369.

NOTE 1 Symbol IEC 60617-S00369 (before: symbol 07-21-08 of IEC 60617-7).

1

When the fuse is in open position, with the fuse-link remaining inside the fuse-carrier, the
isolating distance between the fuse contacts in accordance with the isolating function shall be
provided. Indication of this position shall be provided by the position of the fuse-carrier.

This requirement is verified in accordance with 8.2.

When there exists a locking means specified by the manufacturer in order to lock the fuses in
the isolated position, locking shall be possible only in this position. Fuses shall be designed so
that the fuse-carrier remains attached to the fuse-base giving a correct indication of the open
position, and of locking, if any.

NOTE 2 Locking in the close position is permitted for particular applications.

For fuses incorporating electronic circuits connected to the main poles, the disconnection of
the electronic circuit(s) is permitted during dielectric tests.

7.10 Resistance to heat

All components shall be sufficiently resistant to heat which may occur in normal use.

If not otherwise specified in subsequent parts, this requirement is considered as being met
when satisfactory results are obtained in tests according to 8.9 and 8.10.

7.11 Mechanical strength

All components of the fuse shall be sufficiently resistant to mechanical stresses which may
occur in normal use.

If not otherwise specified in the subsequent parts, this requirement is considered as being met
when satisfactory results are obtained on tests according to 8.3 to 8.5 and 8.11.1.
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7.12 Resistance to corrosion

All metallic components of the fuse shall be resistant to corrosive influences which may occur
in normal use.

7.12.1 Resistance to rusting

Ferrous components shall be so protected that they meet the relevant tests.

If not otherwise specified in subsequent parts, this requirement is considered as being met
when satisfactory results are obtained on tests according to-8-2-4-2 8.2.2.3.2 and 8.11.2.3. ‘

7.12.2 Resistance to season cracking

Current-carrying parts shall be sufficiently resistant to season cracking. Relevant tests are
specified in-8-2-4-2 8.2.2.3.2 and 8.11.2.1. ‘

7.13 Resistance to abnormal heat and fire

All components of the fuse shall be sufficiently resistant to abnormal heat and fire. The test is
specified in 8.11.2.2.

7.14 Electromagnetic compatibility

Fuses within the scope of this standard are not sensitive to normal electromagnetic
disturbances, and therefore no immunity tests are required.

Significant electromagnetic disturbance generated by a fuse is limited to the instant of its
operation. Provided that the maximum arc voltages during operation in the type tests comply
with the requirements of 7.5, the requirements for electromagnetic compatibility are deemed to
be satisfied.

8 Tests

8.1 General
8.1.1 Kind of tests

The tests specified in this clause are type tests and are performed under the responsibility of
the manufacturer.

If, during one of these tests, a failure occurs and the manufacturer can furnish evidence that
this failure is not typical of the fuse-type but due to an individual fault of the tested sample, the
relevant test shall be repeated. This does not apply to the breaking capacity test.

If acceptance tests are agreed upon between user and manufacturer, the test shall be selected
from the type tests.

Type tests are performed in order to verify that a particular type of fuse or a range of fuses
forming a homogeneous series (see 8.1.5.2) corresponds to the specified characteristics, and
operates satisfactorily under normal conditions of service or under particular specified
conditions.

Compliance with the type test is deemed to prove that all fuses of identical construction meet
the requirements of this standard.

Fype-tests-shal-be-repeated If any part of the fuse is modified in a manner liable t adversIgH
affect the results of-the a type tests already performed, that type test shall he rppeathocu nts
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8.1.2 Ambient air temperature (T,)
The ambient air temperature shall be measured by measuring devices protected against
draughts and heat radiation, placed at the height of the centre of the fuse and at a distance of

approximately 1 m. At the beginning of each test, the fuse shall be approximately at the
ambient air temperature.

8.1.3 Condition of the fuse

Tests shall be made on fuses in a clean and dry condition.

8.1.4 Arrangement of the fuse and dimensions

Except for the degree of protection test (see 8.8), the fuse shall be mounted in free air in
draught-free surroundings in the normal operation position, for example, vertical, and, unless
otherwise specified, on insulating material of sufficient rigidity to withstand the forces
encountered without applying external load to the fuse under test.

The fuse-link shall be mounted either as in normal use, or in the fuse-holder for which it is
intended, or in a test rig in accordance with the indications given in the relevant subclause in a
subsequent part.

Before the tests are started, the specified external dimensions shall be measured and the
results compared with the dimensions specified in the relevant data sheets of the manufacturer
or specified in subsequent parts.

8.1.5 Testing of fuse-links

Fuse-links shall be tested with the kind(s) of current and, for a.c., frequency for which they are
rated, unless otherwise specified in subsequent parts.

8.1.5.1 Complete tests

Before the tests are commenced, the internal resistance R of all samples shall be measured at
an ambient-air temperature of (20 + 5) °C with a measuring current of not more than 0,1 I,. The
value R shall be recorded in the test report.

A survey of the complete tests is given in Table 11.

8.1.5.2 Testing of fuse-links of a homogeneous series
Fuse-links of different rated currents are considered to form a homogeneous series provided

— they have enclosures identical in form and construction, and with the exception of fuse-
elements, in dimension. This condition is also met when only the fuse-link contacts differ, in
which case tests are performed with the fuse-link having the fuse-link contacts most likely
to produce the least favourable test results;

— they have the same arc-extinguishing medium and the same completeness of filling;

— their fuse-elements consist of identical materials. They shall have the same length and
form;

NOTE For example, they may be formed with identical tools from material of different thickness.

— their cross-section, which may vary along the length of fuse-elements, as well as the
number of fuse-elements, shall not exceed the cross-section and the number of fuse-
elements, respectively, of those fuse-links having the highest rated current;

— the minimum distances between adjacent fuse-elements and between the fuse-elements
and the inner surface of the cartridge is not less than those in the fuse-link having the

highest rated current;
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— they are suitable to be used with a given fuse-holder, or are intended to be used without a
fuse-holder, but in an arrangement identical for all rated currents of the homogeneous
series.

— With respect to the temperature-rise test, the product Rln3/2 does not exceed the corres-
ponding value for the fuse-link which has the largest rated current of the homogeneous
series. The resistance R shall be measured with the fuse-link as indicated in 8.1.5.1.

— With respect to the breaking-capacity test, the rated breaking capacity is not greater than
that of the fuse-link having the largest current within the homogeneous series. Otherwise,
the fuse-link of the largest rated current among those having the greater rated breaking
capacity shall be subjected to tests no. 1 and no. 2.

For fuse-links of a homogeneous series,

— the fuse-link having the largest rated current shall be tested completely according to
Table 11;
— the fuse-link having the smallest rated current shall be tested only according to Table 12;

— the fuse-links between the largest and the smallest rated current shall be tested according
to Table 13.
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Table 11 — Survey of complete tests on fuse-links and number of fuse-links to be tested

Number of samples

Test according to subclause "g" "a"
fuse-links fuse-links
111)1)1)1)1|3|3|1|3|2f2(f2(2(3|21(1|1})1|3|3]|1]4]|3|3
8.1.4 Dimensions X[ XX XXX
8.1.5.1 Resistance XXX XXX XX XXX XX XXX XXX X] XXX XX
8.3 Temperature rise, power dissipation X X
8.4.3.1 a) Conventional non-fusing current X
8.4.3.1 b) Conventional fusing current X
8.4.3.2 Rated current X
8.4.3.3 Time-current characteristics, gates
Gates, "g" fuse-links
a) lyin (10s) X
b) lnay (5 S) X
C) lmin (0,1 8) X
d) lyay (0,1 5) X
Gates, "a" fuse-links X
8.4.34 Overload X X
8.4.3.5 Conventional cable overload protection X
8.4.3.6 Indicating device © XX [X]|X[X XX [X]X[X
Striker © XX [X]X[X]|X XX [X]X[X]|X
8.5n0.5 Breaking capacity 2 X X
8.5n0. 4 Breaking capacity 2 X X
8.5n0. 3 Breaking capacity 2 X X
8.5n0.2 Breaking capacity ® X X
8.5n0.1 Breaking capacity ? X X
8.6 Cut-off current characteristic 9
8.7 I %t characteristic 9
8.8 Degree of protection 9
8.9 Resistance to heat 9
8.10 Non-deterioration of contacts 9
8.11.1 Mechanical strength 9
8.11.2.1  Freedom from season cracking 9 €
8.11.2.2  Resistance to abnormal heat and fire 9 X X
8.11.2.3  Resistance to rusting 9

3  valid also for time-current characteristic, if ambient air temperature is between 15 °C and 25 °C (see 8.4.3.3)
For fuse-links tested in test-rigs, tests in accordance with 3a), 4a) and 5a) of 8.4.3.3 may be used.

b)  valid also for cut-off current and | 2t characteristics (see 8.6 and 8.7).

¢} For fuse-links with indicating device or striker only.

d  Tests according to 8.6 to 8.11 relating to fuse systems which are mentioned in subsequent parts may be possible.
Number of samples to be tested depends on system and material.

) For fuse-links with current-carrying parts made of rolled copper alloy with less than 83 % copper.
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Table 12 — Survey of tests on fuse-links of smallest rated current of homogeneous series

and number of fuse-links to be tested

Number of samples

Test according to subclause "g" "a"
fuse-links fuse-links
1111|1232 (f1|3f1|1f1|1]1 113(1]3(| 4
8.1.4 Dimensions XXX X X
8.1.5.1 Resistance XXX X[X]X[X] XX X]|X][X]|X|[X XX [X]X| X
8.4.3.1 a) Conventional non-fusing current X
8.4.3.1 b) Conventional fusing current X
8.4.3.2 Rated current X
8.4.3.3.1 Time-current characteristics
no.3a® X X
no. 4a 9 X
no. 5a 9 X X
8.4.3.3.2 Gates, "g" fuse-links
a) lyin (10 s) X
b) lnax (5 5) X
C) lmin (0,1 8) X
d) lhax (0,1'5) X
Gates, "a" fuse-links X
8.4.3.4 Overload X X
8.4.3.5 Conventional cable overload protection X
8.4.3.6 Indicating device X X
Striker © X[ X X[ X
8.5n0.1 Breaking capacity 2 X X
8.6 Cut-off current characteristic ©)
8.7 I 2t characteristic ©)
8.8 Degree of protection )
8.9 Resistance to heat ?
8.10 Non-deterioration of contacts ©)
8.11.1 Mechanical strength )
8.11.2.2  Resistance to abnormal heat and fire )
8.11.2.3  Resistance to rusting ?

a)

b)

c)

d)

Valid also for cut-off current and | 2t characteristics (see 8.6 and 8.7).

Tests according to 8.6 and 8.11 relating to fuse systems which are mentioned in subsequent parts may be

possible. Number of samples to be tested depends on system and material.

For fuse-links with indicating device or striker only.

With the exception of "gD", "gG" and "gM", as adequate tests are carried out in connection with verification of

the gates (see 8.4.3.3.2).
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Table 13 — Survey of tests on fuse-links of rated currents between the largest and the
smallest rated current of a homogeneous series and number of fuse-links to be tested

Test according to subclause Number of samples
"g" fuse-links "a" fuse-links
1 1 1 1 1 1 1 1 1 2 2
8.1.4 Dimensions X X X X
8.1.5.1 Resistance X X X X X X X X X X X
8.4.3.1 a) Conventional non-fusing current X X
8.4.3.2 Rated current X
8.4.3.3.1 Time-current characteristics
no. 4a ® x | x X
8.4.3.3.2 Gates, "g" fuse-links
a) lyin (10 s) X X
b) Imax (5°5)
C) lmin (0,1 8) X X
d) lhax (0,1'S) X
Gates, "a" fuse-links X X
8.4.3.5 Conventional cable overload protection test x X
3 With the exception of "gD" "gG" and "gM", as adequate tests are carried out in connection with verification of the
gates (see 8.4.3.3.2).
NOTE The tests according to Table 13 may be performed at reduced voltages.

8.1.6

Testing of fuse-holders

The fuse-holders shall be subjected to the tests according to Table 14.

Table 14 — Survey of complete tests on fuse-holders
and number of fuse-holders to be tested

Test according to subclause Number of samples
1 3
8.1.4 Dimensions X X
‘ 8.2 Insulating properties and suitability for

isolation
8.3 Temperature rise and acceptable power X

dissipation
8.5 Peak withstand current X
8.8 Degree of protection X
8.9 Resistance to heat X
8.10 Non-deterioration of contacts
8.11.1 Mechanical strength X X
8.11.2.1 Freedom from season cracking @
8.11.2.2 Resistance to abnormal heat and fire X
8.11.2.3 Resistance to rusting X
2  For fuse-holders with current-carrying parts made of rolled copper alloy with less than 83 % copper.
NOTE Additional tests relating to special fuse systems which are mentioned in subsequent parts may be
necessary. The number of samples depends on the system and the material. Documents

Full document details: IEC 60269-1-2014

Document Sharing Hub


http://www.avadocuments.com/doc/iec-60269-1-2014
http://www.avadocuments.com/doc/iec-60269-1-2014

IEC 60269-1:2006 -39 -
+AMD1:2009+AMD2:2014 CSV © IEC 2014

8.2  Verification of the insulating properties and of the suitability for isolation
8.2.1 Arrangement of the fuse-holder

In addition to the conditions of 8.1.4, the fuse-holder shall be fitted with fuse-links of the largest
dimensions envisaged for the type of fuse-holder concerned.

When the fuse-base itself is depended upon for insulation, metal parts shall be placed at their
fixing points in accordance with the conditions of installation of the fuse indicated by the
manufacturer, and these parts shall be considered as part of the frame of the apparatus.
Unless otherwise specified by the manufacturer, the fuse-base shall be fixed to a metal plate.

If the fuse-link is intended to be replaceable while live, the surfaces of the fuse-link, of the
device for replacing it or of the fuse-carrier, if any, which may be touched in the course of a
correct replacement, are considered as forming part of the fuse. Thus, these surfaces, if of
insulating material, shall be provided with metal coverings connected during the tests to the
frame of the apparatus; if of metal, they shall be connected direct to the frame.

If additional insulating means, for example, partition walls, are provided by the manufacturer,
these insulating means shall be in position during the tests.

For the verification of the suitability of the fuse for isolation,-the-eguipment it shall be in-the its ‘
normal open position, the fuse-link remaining inside the fuse-carrier, or the fuse-link, and,
where when applicable, the fuse-carrier shall be removed. ‘

8.2.2 Verification of the insulating properties

8.2.2.1 Points of application of the test voltage

The test voltage for the verification of the insulating properties shall be applied

a) between live parts and the frame with the fuse-link and the device for replacing it or the

fuse-carrier, if any, in position;

b) between the terminals when the fuse is in normal open position, the fuse-link remaining
inside the fuse-carrier, or when the fuse-link and the device for replacing it or the fuse-
carrier, if any, are removed;

c) between live parts of different polarity in the case of a multipole fuse-holder with fuse-links
of the maximum dimensions intended for that fuse-holder inserted and the device(s) for
replacing the fuse-link(s) or the fuse-carrier(s), if any, in position;

d) between live parts which, in the case of a multipole fuse-holder, can reach different
potentials after the fuse-link has operated, with the fuse-carrier(s) or the device(s) for
replacing the fuse-link(s) alone (without fuse-links) in position.

8.2.2.2 Value of test voltage

The—+m-s—values—of-the power-freguency values of test voltage are shown in Table 15 as a ‘

function of the rated voltage of the fuse-holder.
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Table 15 — Test voltage

Rated voltage U, AC test voltage DC test voltage
of the fuse-holder (r.m.s.)
\% \% \%
AC and d.c. Up to and including 60 1 000 1415
61 — 300 1500 2120
301 - 690 1890 2 670
691 — 800 2 000 2 830
801 — 1 000 2 200 3110
DC only 1001 - 1500 3820

8.2.2.3 Test method

8.2.2.3.1 The test voltage shall be applied progressively and maintained at its full value given
in Table 15 for 1 min.

NOTE The test voltage source should have a short-circuit current of at least 0,1 A at the setting corresponding to
the test voltage on open circuit.

8.2.2.3.2 The fuse-holder shall be subjected to humid atmospheric conditions.

The humidity treatment shall be performed in a humidity cabinet containing air with a relative
humidity maintained between 91 % and 95 %.

The temperature of the air, at the place where the sample is located, shall be maintained within
2 K of any convenient value T between 20 °C and 30 °C.

Before being placed in the humidity cabinet, the sample shall be brought to a temperature
differing from the above-mentioned value T by not more than +2 K.

The sample shall be kept in the cabinet for 48 h.

Immediately after this treatment, and after wiping off any drops of water that result from
condensation, the insulation resistance shall be measured between the points prescribed in
8.2.2.1 by applying a d.c. voltage of approximately 500 V.

8.2.3 Verification of the suitability for isolation

Clearances—targer—than—the—values—given—in—Table-9-—may and creepage distances shall be

verified by dimensional measurement-er and by voltage test.

8.2.3.1 Points of application of the test voltage
The test voltage for the verification of the suitability for isolation shall be applied between the
terminals when the fuse-link and the device for replacing it or the fuse-carrier, if any, are

removed, or the equipment is in its normal open position with the fuse-link remaining inside the
fuse-carrier.

8.2.3.2 Value of test voltage

The test voltage for the verification of the rated impulse withstand voltage is given in Table 16.
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Table 16 — Test voltage across the poles for the verification of the suitability for isolation

Rated impulse withstand Test voltages and corresponding altitudes
voltage U; 2750
Uimp kv
kv
Sea level 200 m 500 m 1000 m 2000 m

0,8 1,8 1,7 1,7 1,6 15
1,5 2,3 2,3 2,2 2,2 2
2,5 3,5 3,5 3,4 3,2 3
4,0 6,2 6,0 5,8 5,6 5
6,0 9,8 9,6 9,3 9,0 8
8,0 12,3 12,1 11,7 11,1 10
12,0 18,5 18,1 17,5 16,7 15

8.2.3.3 Test method

The 1,2/50 ps impulse voltage according to Table 16 shall be applied five times for each
polarity at intervals of 1 s minimum.

8.2.4 Acceptability of test results

8.2.4.1 Throughout the application of the test voltage according to Table 15, there shall be no
breakdown of insulation or flashover. Glow discharges unaccompanied by a drop in voltage can
be neglected.

There shall be no disruptive discharge during the test with the impulse voltage.

8.2.4.2 The insulation resistance measured according to 8.2.2.3.2 shall be not less than
1 MQ.

8.3  Verification of temperature rise and power dissipation
8.3.1 Arrangement of the fuse

One fuse shall be used for the test unless otherwise stated by the manufacturer.

The fuse shall be mounted in free air as specified in 8.1.4 in order to make sure that the test
results are not influenced by particular conditions of installation.

The test shall be performed at an ambient air temperature of (20 + 5) °C.

The connections on either side of each single fuse shall be not less than 1 m in length. In
cases where it might be necessary or desirable to arrange more than one fuse in a combined
test, the fuses may be connected in series. This would result in a total length of about 2 m
between two fuse terminals in series. The cable should be as straight as possible.

Unless specified in subsequent parts, the cross-sectional area shall be selected in accordance

with Table 17. For rated currents up to 400 A, single-core copper-conductor cables insulated

with black polyvinyl chloride (PVC) shall be used as connections. For rated currents of 500 A to

800 A, either single-core copper conductors insulated with black PVC or bare copper bars may

be used. For higher rated currents, matt black painted copper bars only are used. Torques for

h rew nnecting th I h rminals are given in n rts.
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8.3.2 Measurement of the temperature rise

The values of the temperature rise given in Table 5 for the contacts and terminals of the fuse
shall be determined by means of measuring devices that appear most suitable, provided that
the measuring device cannot appreciably influence the temperature of the fuse part. The
method used shall be indicated in the test report.

8.3.3 Measurement of the power dissipation of the fuse-link

The fuse-link shall be mounted in the fuse-holder or test rig as specified in subsequent parts.
The test arrangement shall be as specified in 8.3.1.

The power dissipation shall be measured in watts, the points between which the measurement
is taken being chosen on the fuse-link so as to give the maximum value. Points for the
measurement are given in subsequent parts.

8.3.4 Test method

The tests (see 8.3.4.1 and 8.3.4.2) shall be continued until it becomes evident that the
temperature rise would not exceed the specified limits if the tests were continued until a steady
temperature were reached. A steady temperature shall be deemed to have been reached when
the variation does not exceed 1 K per hour. The measurement shall be made during the last
quarter hour of the test. It is permissible to make the test at reduced voltage.

8.3.4.1 Temperature rise of the fuse-holder
The test for temperature rise shall be made with a.c. by using a fuse-link which, at the rated
current of the fuse-holder, attains a power dissipation equivalent to the rated acceptable power

dissipation of the fuse-holder or with a dummy fuse-link where specified in subsequent parts.
The current applied shall be the rated current of the fuse-holder.

8.3.4.2 Power dissipation of a fuse-link

The test shall be made with a.c. at the rated current of the fuse-link.
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Table 17 — Cross-sectional area of copper conductors for tests

corresponding to Subclauses 8.3 and 8.4

Rated current
A

Cross-sectional area
mm2 or mm x mm

2
4
6
8

10
12
16
20
25
32
35
40
50
63
80
100
125
160
200
250
315
400
500
630
800
1000
1250

1
1
1
1,5
1,5
1,5
2,5
2,5
4
6
6
10
10
16
25
35
50
70
95
120
185
240
2 x 150 or 2 x (30 x 5) &
2 x1850r 2 x (40 x 5) @
2 x 240 or 2 x (50 x 5) @
2 x (60 x 5) @
2 x (80 x 5) @

2 Recommended cross-sectional areas for fuses designed to be
connected to copper bars. The type and arrangement of the
connections used shall be stated in the test report. For matt black
painted bars, the distance between the two parallel bars of the
same polarity should be approximately 5 mm.

NOTE The values given in Table 17, as well as the temperature-rise limits fixed in Table 5, should be considered
as a convention which is valid for the temperature-rise test specified in 8.3.4. A fuse used or tested according to
conditions which correspond to a given installation may have connections of a type, nature and disposition which
are different from these test conditions. In consequence, another temperature-rise limit may result, be required or

accepted.

8.3.5 Acceptability of test results

The temperature rises shall not exceed the values specified in Table 5.

The power dissipation of the fuse-link shall not exceed its rated power dissipation or the value
specified in subsequent parts. The acceptable power dissipation of the fuse-holder shall be not
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less than the rated power dissipation of the fuse-links intended to be used in that fuse-holder,
or the values specified in subsequent parts.

After the test, the fuse shall be in a satisfactory condition. In particular, the insulating parts of
the fuse-holders shall withstand the test voltage according to 8.2 after having cooled down to
ambient temperature (see Table 15); in addition, they shall not have suffered any deformation
that would impair their correct operation.

8.4  Verification of operation
8.4.1 Arrangement of the fuse

The test arrangement is that specified in 8.1.4.

Length and cross-sectional area of conductors connected shall correspond to those specified in
8.3.1 and shall be selected according to the rated current of the fuse-link. See Table 17.

8.4.2 Ambient air temperature

The ambient air temperature during these tests shall be (20 £ 5) °C.

8.4.3 Test method and acceptability of test results
8.4.3.1 Verification of conventional non-fusing and fusing current
It is permissible to make the following tests at a reduced voltage.

a) The fuse-link is subjected to its conventional non-fusing current (l,;) for a time equal to the
conventional time specified in Table 2. It shall not operate during this time.

b) The fuse-link, after having cooled down to ambient temperature, is subjected to the
conventional fusing current (I;). It shall operate within the conventional time as specified in
Table 2.

8.4.3.2 Verification of rated current of "g" fuse-links

For the verification of the rated current of a fuse-link the following tests are performed, the fuse
being mounted as specified in 8.4.1. It is permissible to make these tests at a reduced voltage.

One fuse-link is submitted to a pulse test for 100 h, in which the fuse-link will be cyclically
loaded. Each cycle with an on-period of the conventional time and an off-period of 0,1 of the
conventional time, the test current being equal to 1,05 of the rated current of the fuse-link.
After the test the fuse-link shall not have changed its characteristics. Verification shall be
carried out by the test as described in item a) of 8.4.3.1.

8.4.3.3 Verification of time-current characteristics and gates
8.4.3.3.1 Time-current characteristics

The time-current characteristics may be verified on the basis of the results obtained from the
oscillographic records taken during the performance of the test according to 8.5.

The following periods are determined:

1) from the instant of closing the circuit until the instant when the voltage measurement shows
the beginning of the arc;

2) from the instant of closing the circuit until the instant when the circuit is definitely broken.
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The values of pre-arcing and operating times so determined, referred to the abscissa
corresponding to the value of prospective current, shall be within the time-current zone
indicated by the manufacturer, or specified in subsequent parts.

When for the fuse-links of a homogeneous series (see 8.1.5.2) the complete test according to
8.5 is only made on that fuse-link having the largest rated current, it shall be sufficient for the
smaller current ratings to verify only the pre-arcing time. In this case, the supplementary tests
shall be made at an ambient air temperature of (20 + 5) °C and at the following values of
prospective current only:

— for "g" fuse-links, with the exception of "gD", "gG" and "gM", as adequate tests are carried
out in connection with verification of the gates (see 8.4.3.3.2):

test 3a) between 10 and 20 times;

test 4a) between 5 and 8 times;

test 5a) between 2,5 and 4 times the rated current of the fuse-link;
— for "a" fuse-links:

test 3a)  between 5 k, and 8 k, times;

test 3b)  between 2 k, and 3 k, times;

test 5a) between k, and 1,5 k, times the rated current of the fuse-link (see Figure 2).
These supplementary tests may be performed at a reduced voltage. In this case, where the

pre-arcing time exceeds 0,02 s, the value of the current measured during the test shall be
considered to be the value of the prospective current.

8.4.3.3.2 Verification of gates

The following tests may be made at a reduced voltage. Additional to the above-mentioned
tests, the following shall be verified for "gG" and "gM" fuse-links.

a) A fuse-link is subjected to the current of Table 3, column 2 for 10 s. It shall not operate.

b) A fuse-link is subjected to the current of Table 3, column 3. It shall operate within 5 s.

c) A fuse-link is subjected to the current of Table 3, column 4 for 0,1 s. It shall not operate.

d) A fuse-link is subjected to the current of Table 3, column 5. It shall operate within 0,1 s.

Additional to the tests of 8.4.3.3.1, "aM" fuse-links shall comply the following tests which can
be made at a reduced voltage.

e) A fuse-link is subjected to the current of Table 4, column 2, for 60 s. It shall not operate.

f) A fuse-link is subjected to the current of Table 4, column 3. It shall operate within 60 s.

g) A fuse-link is subjected to the current of Table 4, column 5, for 0,2 s. It shall not operate.

h) A fuse-link is subjected to the current of Table 4, column 7. It shall operate within 0,10 s.

NOTE Tests f) and g) may be verified with the breaking capacity tests Nos. 4 and 5, respectively.

These tests for « aM » fuses shall be conducted with the conductor cross-section areas
defined in Table 18.
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Table 18 — Cross-section areas of the copper conductors for the test of “aM” fuses

Rated current Cross-section area
A mm2 or mm X mm
2 1,5
4 1,5
6 1,5
8 2,5
10 2,5
12 2,5
16 4
20 6
25 10
32 16
35 16
40 25
50 25
63 35
80 50
100 70
125 95
160 120
200 185
250 240
315 2 x 150 or 2 x (30 x 5)
400 2 x 185 or 2 x (40 x 5)
500 2 x 240 or 2 x (50 x 5)
630 2 x (60 x 5)
800 2 x (80 x 5)
1000 2 x (100 x 5)
1250 2 x (100 x 5)

8.4.3.4 Overload

The test arrangement is the same as that for the temperature-rise test (see 8.3.1). Three fuse-
links shall be submitted to 50 pulses having the same duration and the same test current.

For "g" fuse-links, the test current shall be 0,8 times the current determined from the
manufacturer's minimum pre-arcing time-current characteristics for a pre-arcing time of 5 s.
The duration of each pulse shall be 5 s and the time interval between pulses shall be 20 % of
the conventional time specified in Table 2.

For "a" fuse-links, the test current shall be equal to kql, + 2 %. The pulse duration shall
correspond to that indicated on the overload curve for k,l,, as stated by the manufacturer. The
intervals between pulses shall be 30 times the pulse duration.

This test may be carried out at a reduced voltage.

Documents

Document Sharing Hub

Full document details: IEC 60269-1-2014


http://www.avadocuments.com/doc/iec-60269-1-2014
http://www.avadocuments.com/doc/iec-60269-1-2014

