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Foreword

The text of document 32A/157/DIS, future edition 2 of IEC 282-2, prepared by SC 32A,
High-voltage fuses, of IEC TC 32, Fuses, was submitted to the IEC-CENELEC parallel vote
and was approved by CENELEC as HD 636 S1 on 1995-11-28.

The folloWing dates were fixed:

- latest date by which the existence of the HD
has to be announced at national level (doa) 1996-03-01

— latest date by which the HD has to be implemented
at national level by publication of a harmonized
national standard or by endorsement (dop) 1996-09-01

- latest date by which the national standards conflicting
with the HD have to be withdrawn (dow) 1996-09-01

Annexes designated "normative" are part of the body of the standard.

Annexes designated "informative" are given for information only.

In this standard, annex ZA is normative and annexes A, B and C are informative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard [EC 282-2:1995 was approved by CENELEC as a
Harmonization Document without any modification.
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Normative references to international publications
with their corresponding European publications

This Harmonization document incorporates by dated or undated reference, provisions from
other publications. These normative references are cited at the appropriate places in the
text and the publications are listed hereafter. For dated references, subsequent
amendments to or revisions of any of these publications apply to this Harmonization
~ document only when incorporated in it by amendment or revision. For undated references

the latest edition of the publication referred to applies (including amendments).

NOTE: When an international publication has been modified by common madifications, indicated by (mod),

the relevant EN/HD applies.
Publication  Year Title

IEC 50(151) 1978 .International Electrotechnical
Vocabuiary (IEV)
Chapter 151: Electrical and magnetic
devices

IEC 50(441) 1974 Chapter 441: Switchgear, controlgear and
fuses

IEC 56 {(mod) 1987 High-voltage alternating-current
circuit-breakers

IEC 60-1 1989 .. High-voltage test techniques
Part 1: General definitions and, test
requirements

IEC 71-1 1993 Insulation co-ordination
Part 1: Definitions, principles and rules

IEC 71-2 1976 Part 2: Application guide

IEC 85 1984 Thermal evaluation and classification of
electrical insulation

IEC 129 1984 Alternating current disconnectors and
earthing switches

IEC 265-1 1983 High-voltage switches
Part 1: High-voltage switches for rated
voltages above 1 kV and less than.52 kV

IEC 549 1976 High-voltage fuses for the external
protection of shunt power capacitqrs

IEC694 1980 Common clauses for high-voitage
switchgear and controlgear standards

1) HD 348 S6 includes A1:1992 + A2:1995 to IEC 56.
2) HD 355.1 S3 inciudes A1:1984 + A2:1994 to IEC 265-1.
3) HD 448 S4 includes A3:1995 to IEC 694.

EN/HD

HD 348 S6"

HD 588.1 S1

EN 60071-1

HD 540.2 S1

HD 566 S1
EN 60129

HD 355.1 S3?

HD 448 S4%

Year

1995

1991

1995

1991

1890

1994

19956

1996
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Publication Year Title EN/HD Year
IEC 787 1983 Application guide for the selection of - -
fuse-links of high-voitage fuses for
transformer circuit applications
IEC 815 1986 Guide for the selection of insulators in - -
respect of poliuted conditions
IEC 898 1987 Circuit-breakers for overcurrent protection EN 60898* 1991
{mod) for household and similar instaliations + corr. October 1991
+ A11 1994
+ A12 1995
+ A13 1995
+ A14 1995
+ A15 1995

4) EN 60898 includes the corrigendum May 1988 + A2:1990 + A3:1890 and corrigendum August 1990 to
IEC 898.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HIGH-VOLTAGE FUSES —

Part 2: Expulsion fuses

FOREWORD

The |IEC (Internatlonal Electrotechnical Commission) is a worldwide organization for standardrzatlon comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questrons concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, the IEC.publishes International Standards. 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. The IEC collaborates closely with the International Organization
for Standardization ({SO). in accordance with conditions determined by agreement between the two
organizations. .

The formal decisions or agreements of the IEC on technical matters, prepared by technical committees on which
all the National Committees having a special interest therein are represented, express as nearly as possible, an
international consensus of opinion on the subjects dealt with.

They have the form of recommendations for international use published in the form of standards, technical
reports or guides and they are accepted by the National Committees in that sense.

In order to promote international unification, IEC- National Committees undertake to apply {EC ‘International
Standards transparently ,to the maximum extent possible in_their national .and  regional standards. Any
divergence between the IEC(Standard and the corresponding national, or regional’ standard shall be clearly
indicated in the latter.

The IEC provides no marking proceddre td lindicateits approval andlcannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

International Standard IEC 282-2 has been prepared by sub-commlttee 32A: ngh-voltage
fuses, of IEC technical’committee'32:/Fuses. "

This second edition cancels and replaces the first edmon published in 1970 and Amend--

ment 1, 1978, and constitutes a technical revision.

1

The text of this standard is based on the following documents:

Full information on the voting for the approval of this standard can be found in the report on

DIS . Report on voting -
32A7157/DIS 32A/170/RVD

voting indicated in the above table

Annexes A, B, and C are for information only.

IEC 282 consists of the folllowing parts, under the general title High-voltage fuses:

- Part1: 1985, Current-limiting fuses
— Part 2: 1994, Expulsion fuses

— Part3: 1976, Determination of short- mrcurt power factor for testlng current Ilmmng
fuses and expulsion and similar fuses.
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HIGH-VOLTAGE FUSES —

Part 2: Expulsion fuses

1 Scope

This -International Standard specifies fequirements for expulsion fuses desfgned_for use
outdoors or indoors on alternating current systems of 50 Hz and 60 Hz, and of rated voltages
exceeding 1 000 V. R

Expulsion fuses are fuses in which the arc is extinguished by the expulsion éffects of the gases
produced by the arc. . . .

Expulsion fuses are classified according to the TRV (transient recovery .vol'tage) capability in
classes A, B and C. ' . _ '

This standard covers only the performance of fuses, each one comprising a specified
combination of fuse-base, fuse-carrier, and fuse-link which ‘have been tested in accordance
with this standard; and successful performance of other combinations cannot be implied from
this standard. :

This standard may also be used for noh-eXpulsion fuses in which the'intérruption process waits
for natural current zero to clear the circuit.

NOTES _
1 See clause 5 and application guide for specific information régarding the selection of fuse, class.

2 Fuses required for the protection.of capacitors . and-for transformer /circ it applications are subject to
additional requirements (see IEC 549 or IEC 787). n

3 This standard does not cover load-switching nor fault-making . capabilities. Information regarding
requirements related to switching capabilities may be found in IEC 265-1.

4 This standard does not cover aspects related to the level of noise, nor the emission of hot gases
inherent to some types of expulsion fuses during the process of interruption of fault currents.

2 Normative references

The following normative documents contain -provisions which, through reference in this text,
constitute provisions of this International Standard. At the time of publication, the editions
indicated were valid. All normative documents are subject to revision and parties to
agreements based on this International Stahdard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. Members of

IEC and ISO maintain registers of currently valid International Standards.

IEC 50(151): 1978, International Electrotechnical Vocabulary (IEV) — Chapter 151: Electrical
and ma gnetic devices : : :

IEC 50(441): 1984, International Electrotechnical Vocabulary (IEV) ~ Chapter 441: Switchgear,
controlgear and fuses " ‘

IEC 56: 1987, High-voltage alternating-current circuit-breakers
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Cey

IEC 60-1: 1989, - High=voltage test technlques - Part 1: Genera/ deflnlt/ons and test

’ reqUIrements

IEC 71-1: 1993, Iosulation_co-ordination — Part 1: Definitions, principles and (ulee
IEC 71-2: t976, Insulation co-ordination - Part 2: Application guide |

IEC 85: 1984, Thefmal evaluation anct classification of electrical insulatio’n

IEC 129: 1984, Alternating current disconnectors (isolators) and earthmg sw1tches

IEC 265-1: 1983, H/gh voltage sw:tches — Part 1: High- voltage switches for rated voltages
above 1 kV and Iess than 52 kV

IEC 549: 1978, ngh voltage fuses for the external protectlon of shunt power. capac:/tors '
IEC 694: 1980 Common clauses for high- voltage switchgear and controlgear standards -

IEC 787: 1983, Application guide for the select/on of fuse-lmks of high-voltage fuses for
transformer circuit appllcatlons ' ‘ '

IEC 815: 1986, Guide for the selectlon of insulators in respect of pol/uted cond/tlons

IEC 898: 1987, Clrcu1t-breakers for/\overcurrent | protection “for household and . Slml/al'
installations

3 Service conditions

3.1 Normal service conditions
Fuses complying with this standard are designed to be used under the following conditions:
a) The maximum ambient air temperature is 40 °C and its mean measured over. a period of

' 24 h does not exceed 35 °C. The total solar radiation does not exceed 1,1 kW/m?2.

AThe minimum ambient temperature is —5 °C for class "minus 5 indoor", —15 °C for class
“minus 15 indoor or outdoor", —25 °C for class * minus 25 indoor or outdoor" and —-40 °C for
class "minus 40 outdoor".-

NOTE - Attention is drawn to the fact that the time-current cha‘racteristics may be influenced by changes in
ambient temperature. '

b) The pollution level as classmed in IEC 815 clause 3, does not exceed level "medium®*.
¢) For indoor lnstallatlons onIy normal condensation is present.
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d) For outdoor installations, the wind pressure does n@t exceed 700 Pa (corresponding to
34 m/s wind speed). ' '

e) The altitude does not exceed 1 000 m. -

NOTES
1 When fuses are required for use above 1 000 m, the rated insulation levels to be specified should be

determined by multiplying the standard insulation levels given in tables 4 and 5 by the appropriate correction
factors given in table 1, or reducing overvoltages by using appropriate overvoltage limiting devices.
2 The rated current of the equipment or-the temperature rise specified in table 15 can be corrected for

altitudes exceeding 1 000 m by using appropriate factors given in table 2, columns (2) and (3) respectively.
Use one correction factor from columns (2) or (3), but not both for any one application. ’

3.2 Special service conditions

By agreement between manufacturer and user, high-voltage fuses may be used under
conditions different from the conditions given in 3.1. ‘ : '

For any special service condition, the manufacturer shall be consiilted.

4 Definitions

For the purpose of this standard, the terms defined in IEC 50(151) and IEC 50(441), as
indicated by the reference numbers in brackets, apply together with those defined in this
clause. ' ' : '

4.1 Electrical characteristics
4.1.1 rated value [151-04-03]
4.1.2 rating [151-04-04]

4.1.3 prospective current (of a circuit and with respect to a fuse) [441-17-01]

4.1.4 prospective peak current [441-17-02]

4.1.5 prospective breéking current [441-17-06]

4.1.6 breaking capacity [441-17-08]

4.1.7 pre-arcing time; melting time [441-18-21]

4.1.8 arcing time [441-17-37]
4.1.9 operating time (total clearing time) t441—1 8-22]
4.1.10 /2t= Joule integral [441-18-23]

4.1.11" virtual time: fhe value of the Joule integral divided by the square of the value of the
prospective current. .- . : :

NOTE - The values of virtuél times usually. stated for a fuse-link in the scope of this standard ai’e the values
of the pre-arcing time. ’ : :

4.1.12 time-current characteristic [441-17-13]

41.13 reéovery voltage [441-17-25] "
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- 41.14 'transi'ent_recovery voltage (abbrevfation TRV) [441 -17-26]

4.1.15 - bower freduency recovery voltagé i441-17-27]
4.1.16 p,rospeétiv.e trénsient recovery voltage (of a circuit) [441-17-29]
4.2 Fuses and their component parts (see figure 1)
4.2.1 fuse [441-18-01]

4.2.2 termvinalA (as a co’mponeht)[15"l-01-03]

4.2.3 fuse-base (fuse-mount) [441-18-02]

424 fuse-base contact [441-1 8-03]

4.2.5 fuse-carrier [441-18-13]

4.2.6 fuse-cérrier contact [441-18-05]

4.2.7 fu_se-holder [441-18-14]

4.2.8 fuse-link [441-18-09]

4.2.9 fuse-link contact [441-18-04]

4.2.10 fuse-element [441_1 8-08]

4.2.11 renewable fuse-l}ink' [441-18-16]

4.2.12  refill unit [441-18-15]

- 4.3 Additional terms

4.3.1 expulsion fuse [441-18-11]
4.3.2 drqp-out_fuses [441-18-07]

4.3.3 homogeneous series (of fuse-link) [441-18-34] .
NOTE - See also 8.6.1.1, 8.6.1.3 and 8.6.3.1. '

4.3.4 isolating distance (for a fuse) [441-18-06]

4.3.5 speed designation of fuse-links (for expulsion fuses): A designation, expressed by
letters, such as K or T, associated with the ratio between the values of the pre-arcing currents
at two specified values of pre-arcing times, for example, 0,1 s and 300 s (or 600 s).

4.3.6 interchangeability of fuse-links: Compatibility of dimensions and pre-arcing time-
current characteristics between different manufacturer's expulsion fuse-links, permitting use of
such fuse-links in fuse-carriers of alternative manufacturers, without significant alteration of the
pre-arcing time-current characteristics. o

NOTE - 1t should be noted that the protective performance provided by the combination of the selected fuse-.
link and the selected fuse-carrier can only be assured by performance test on the specific combination.

4.3.7 distribution fuse-cutout: A drop-out fuse cbmprising a fuse-base, a fusé-carrier lined
with arc-quenching material, and a fuse-link having a flexible tail, and a small diameter arc-
quenching tube surrounding the fuse-element.
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4.3.8 bpen-link cutout: An expulsion-fuse that does not employ a fuse-carrier and, in which
the fuse-base directly receives an open-link fuse-link or a disconnecting blade.

4.3.9 operi-link fuse-link: A replaceable part or assembly comprised of the fuse-element and 4
fuse tube, together with the parts necessary to confine and aid in extinguishing the arc, and the
parts to connect it directly into the fuse clips of the open-link cutout fuse-base.

5 Classification and'designation

5.1 Classification

For a given rating, three classes of expulsion fuses are defined according to their ability to
comply with the TRV requirements of the following tables for test-duties 1, 2, 3 and 4 (see
annex A for guidance on correct application): :

. a) Class A - tables 8 and 13;
' b) Class B - tables 9 and 14;

_¢) Class C - tables 10, 11, 12 and 14.

NOTES
1 These classes are approximately in line with the TRV requirements in the following standards:
Class A - IEC 282-2 (1970)*: (Class 2 fuses), and ANSI C 37-42 (Distribution cutouts)
Class B - IEC 282-2 (1970)*: (Class 1 fuses), and ANSI C 37-46 (Power fuses)
Class C ~ [EC 56: (High-voltage circuit-breakers) V
2 Parameters used io define TRV are/described/in figures 6 and 7.

5.2 Fuse-link speed designation

Certain types of fuse-link are designated'as, e.g. “type T" or "type K", according to their
compliance with specific pre-arcing time-current characteristics.

Such designation may assist in allowing interchangeability (see 4.3.8) between aiternative
manufacturer's fuse-links for use in distribution fuse-cutouts. '

a) Desi‘gn'ation type K: high-speed fuse-links with pre-arcing time-current characteristics in
accordance with table 15. ’

'b) Designation fype T: low-speed fuse-links with pre-arcing time-current characteristics in
accordance with table 16. A : o

—_—

* First edition of IEC 282-2.
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