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: High Voltage DC fuse-links

2

3

4 INTERNATIONAL ELECTROTECHNICAL COMMISSION

5

6

7 FUSES

8

9 Fuse-links with DC rated voltage above 1,5 kV
10 for the protection of DC circuits
11
12 FOREWORD
13 1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all national
14 electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-operation on all
15 questions concerning standardization in the electrical and electronic fields. To this end and in addition to other activities,
16 IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly Available Specifications (PAS)
17 and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to technical committees; any IEC
18 National Committee interested in the subject dealt with may participate in this preparatory work. International, governmental
19 and non-governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely with
20 the International Organization for Standardization (ISO) in accordance with conditions determined by agreement between
21 the two organizations.
22 2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international consensus
23 of opinion on the relevant subjects since each technical committee has representation from all interested IEC National
24 Committees.
25 3) IEC Publications have the form of recommendations for international use and are accepted by IEC National Committees in
26 that sense. While all reasonable efforts are made to ensure that the technical content of IEC Publications is accurate, IEC
27 cannot be held responsible for the way in which they are used or for any misinterpretation by any end user.
28 4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications transparently to
29 the maximum extent possible in their national and regional publications. Any divergence between any IEC Publication and
30 the corresponding national or regional publication shall be clearly indicated in the latter.
31 5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity assessment
32 services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any services carried out by
33 independent certification bodies.

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

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

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

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

43 International Standard IEC 63523 ED1 has been prepared by IEC technical committee 32: Fuses.

44 For reasons of convenience, when a part of this publication has come from other publications, a remark to this effect has been
45 inserted in the text.
46 The committee has decided that the contents of the base publication and its amendments will remain unchanged until the
47 stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data related to the specific publication. At
48 this date, the publication will be:
49 . reconfirmed,
50 . withdrawn,
51 . replaced by a revised edition, or
52 . amended.
53
54
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55 FUSES
56
57 Fuse-links with DC rated voltage above 1,5 kV for the protection of DC circuits

58 1 General

59 1.1  Scope and object

60 This standard is applicable to fuses incorporating enclosed current-limiting fuse-links with rated
61 breaking capacities of not less than 6 kA, intended for protecting DC circuits of nominal voltages higher
62 than 1500V DC with time constants below 3 ms.

63 The object of this standard is to establish the characteristics of fuse—links. For this purpose, this
64 standard refers in particular to

65 — the following characteristics of fuses:

66 » rated values.

67 = temperature rise in normal service.

68 = power dissipation and acceptable power dissipation

69 = time/current characteristics

70 = breaking capacity

71 = cut-off current characteristics and their |2t characteristics
72 = arc voltage characteristics

73  — type test for verification of the characteristics of fuses

74  — the marking of fuses

75 Fuse-links in this standard can also be referred to as

76 e semiconductor fuse-links (aR, gR, gS)
77 e Photovoltaic fuse-links (gPV)
78 e Battery fuse-links (aBat, gBat)

79 In most cases, a part of the associated equipment serves the purpose of a fuse-base. Owing to the
80  great variety of equipment, no general rules can be given; the suitability of the associated equipment to
81 serve as a fuse-base should be subject to agreement between the manufacturer and the user.

82 1.2 Normative references

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

86 . EC 60269-1|, Edition 5.0 2024-XX: Low-voltage fuses—Part 1: General requirements
87 e |EC 60269-4, Edition 6.1 2024-XX: Low-voltage fuses—Part 4: Supplementary requirements for
88 fuse-links for the protection of semiconductor devices
89 e |EC 60269-5, Edition 2.1 2020-12: Part 5: Guidance for the application of low-voltage fuses
90 o [EC 60269-8, Edition 1.1 2021-04: Low-voltage fuses—Part 6: Supplementary requirements for
91 fuse-links for the protection of solar photovoltaic energy systems
92 e |EC 60269-7, Edition 1.0 2020-12: Low voltage fuses—Part 7: Supplementary Requirements for
93 fuse-links for the protection of batteries and battery systems
94 e |ISO/IEC SYMBOL:2004 DB: Graphical symbols for use on equipment - 12-month subscription to
95 regularly updated online database comprising all graphical symbols published in IEC 60417 and
96 ISO 7000 Graphical symbols for use on equipment.
97 o IS0 3:1973 Preferred numbers — Series of preferred numbers
98
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2 Terms and definitions

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

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

2.1 Fuses and their component parts
211 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].

2111 fuse-holder

combination of the fuse-base with its fuse-carrier [IEV 441-18-14].
NOTE The term "fuse-holder" is used in this standard, covers fuse-bases and/or fuse-carriers, if no clearer distinction is
necessary.

21.1.2 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.

21.2 Fuse-carrier
movable part of a fuse designed to carry a fuse-link [IEV 441-18-13].
213 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.

21.5 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]

NOTE: The fuse-link may comprise several fuse-elements in parallel.
21.6 Indicating device (indicator)
part of a fuse provided to indicate whether the fuse has operated [IEV 441-18-17].

21.7 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 according to their design (for example, screw terminal, plug terminal, etc.).

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].
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144  2.2.2 Current-limiting fuse-link

145 fuse-link that during and by its operation in a specified current range, limits the current to a substantially
146 lower value than the peak value of the prospective current [IEV 441-18-10].

147  2.2.3 "g" fuse-link

148 (full-range breaking-capacity fuse-link)

149  current-limiting fuse-link capable of breaking under specified conditions all currents, which cause
150 melting of the fuse-element up to its rated breaking capacity.

151 224 "a" fuse-link

152 (partial-range breaking-capacity fuse-link)
153 current-limiting fuse-link capable of breaking under specified conditions all currents between its rated
154 minimum breaking current and its rated maximum breaking current.

155 NOTE 1 to Entry: "a" fuse-links are generally used to provide short-circuit protection, where protection is required above its
156 minimum breaking current capacity. These are used in conjunction with another suitable switching device designed to interrupt
157 such small overcurrents.

158 2.2.5 Temperatures
159  2.2.5.1 Ambient air temperature T,

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

161 2.25.2 Fuse-component temperature T
162  fuse-component (contact, terminal, etc.) temperature T is that of the relevant part.

163  2.2.6 Overcurrent selectivity.

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

167 227 Fuse system

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

170 2.2.8 Size

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

173 2.2.9 Homogeneous series of fuse-links

174 series of fuse-links, within a given size, deviating from each other only in such characteristics that for a
175  given test, the testing of one or a reduced number of particular fuse-links of that series may be taken
176  as representative for all the fuse-links of the homogeneous series [IEV 441-18-34, modified],

177 NOTE 1 to Entry: "The characteristics by which the fuse-links of a homogeneous series may deviate and details on which of
178 the fuse-links shall be tested are specified in association with the tests concerned (see Tables 12 and 13).

179  2.2.10 Utilization class (of a fuse-link)

180  combination of specified requirements related to the conditions in which the fuse-link fulfils its purpose,
181 selected to represent a characteristic group of practical applications (see 5.5.1).

182  2.2.11 Fuses for use by authorized persons

183 fuses intended to be used in installations where the fuse-links are accessible to and intended to be
184 replaced by authorized persons only.
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2.212 Types of overcurrent

2.2.12.1 Short circuit current (symbol Isc), (unit:A)

electric current at the output terminals of a PV device at a particular temperature and irradiance when
the device output voltage is equal or close to zero.

2.2.12.2 Short-circuit current

Maximum current which can be delivered by a cell or battery into an external circuit with zero electric
resistance, or an external circuit which depresses the cell or battery voltage to approximately zero volts
[IEV 482-03-26].

2.3 Characteristic quantities

2.31 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]

NOTE1 to entry: Rated values usually stated for fuses are: voltage, current, breaking capacity, power dissipation and
acceptable power dissipation-in the case of DC, 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.

2311 Rated voltage (of a fuse-link) [IEV 442-09-10 modified]

Rated value of the voltage assigned by the manufacturer to a fuse-link to which operation and
performance characteristics are referred.

Note 1 to entry: Equipment may have more than one rated voltage value or may have a rated voltage range.

2.3.1.2 Rated VSI voltage (of a fuse-link)

Rated value of the voltage assigned by the manufacturer to a VSI fuse-link to which operation and
performance characteristics are referred.

2.31.3 Rated current [IEV 442-01-02 modified]

the current assigned by the manufacturer for a specified operating condition of fuse-link.

2314 Rated breaking capacity of a fuse [IEV 441-17-08 modified]

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

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 [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 range

Breaking range is a range of prospective currents within which the breaking capacity of a fuse-link under specified
conditions.

2.3.5 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.

2.3.6 cut-off current characteristic;

also named let-through current characteristic [IEV 441-17-14].
Curve giving the cut-off current as a function of the prospective current under stated conditions of operation.

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