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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE FUSES -

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

FOREWORD

1) TRHe International Electrotechnical Commission (IEC) is a worldwide organization for standardization)compgrising
al| national electrotechnical committees (IEC National Committees). The object of IEC is to promote interndtional
cd-operation on all questions concerning standardization in the electrical and electronic fields! ;To this end and
injaddition to other activities, IEC publishes International Standards, Technical Specificationsy.Jechnical 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 interestedvin the subject dea|t with
may participate in this preparatory work. International, governmental and non-governmental organizations ligising
with the IEC also participate in this preparation. IEC collaborates closely with the)International Organizatipn for
Standardization (ISO) in accordance with conditions determined by agreement ®etween the two organizatipns.

2) THe formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
cdnsensus of opinion on the relevant subjects since each technical ,committee has representation frgm all
inferested IEC National Committees.

3) IE|C 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 df IEC
Pdiblications is accurate, IEC cannot be held responsible fon‘the way in which they are used or for any
m|sinterpretation by any end user.

4) In| order to promote international uniformity, IEC National Committees undertake to apply IEC Publicgtions
transparently to the maximum extent possible in their natienal and regional publications. Any divergence bejween
arly IEC Publication and the corresponding national @rregional publication shall be clearly indicated in the |atter.

5) IE[C itself does not provide any attestation of conformity. Independent certification bodies provide confgrmity
agsessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fqr any
sdrvices carried out by independent certification bodies.

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

members of its technical committe€s*and IEC National Committees for any personal injury, property damgge 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 othef IEC
Pdiblications.

7) N¢ liability shall attach to IEC or its;directors, employees, servants or agents including individual experjs and
)

8) Aftention is drawn to the,'Normative references cited in this publication. Use of the referenced publicatipns is
inflispensable for the correct application of this publication.

9) IEIC draws attention*to the possibility that the implementation of this document may involve the use pf (a)
pgtent(s). IEC/takes no position concerning the evidence, validity or applicability of any claimed patent rights in
regpect thereof» As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not repriesent
thp latestlinformation, which may be obtained from the patent database available at https://patents.iec.cj. IEC
shall/notbe held responsible for identifying any or all such patent rights.

This commented version (CMV) of the official standard IEC 60269-4:2024 edition 6.0
allows the user to identify the changes made to the previous IEC 60269-
4:2009+AMD1:2012+AMD2:2016 CSV edition 5.2. Furthermore, comments from IEC SC
32B experts are provided to explain the reasons of the most relevant changes, or to clarify
any part of the content.

A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 60269-4 has been prepared by subcommittee 32B: Low-voltage fuses, of IEC technical

committee 32: Fuses. It is an International Standard.

This sixth edition cancels and replaces the fifth edition published in 2009, Amendment 1:2012

and Amendment 2:2016. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

a) the introduction of voltage source inverter fuse-links, including test requirements.

| o

S.

c) the updating of examples of standardised fuse-links for the protection of semicondpctor

b £ 4L + 4 43 I + HP £ AL I, Lei Iy
}vclayc UT UIT T oo UTTUpPTITatlllly LitldiraulTlioliVo TUT AU Uy UITC UICAaniity Lapdaulily 1o

evices.

The fext of this International Standard is based on the following documents:

Draft Report on voting

32B/746/FDIS 32B/753/RVD

Full Information on the voting for its approval can be found in the report on voting indicated in

the gbove table.

The Janguage used for the development of this Internatienal Standard is English.

This|document was drafted in accordance with ISO/IEC Directives, Part 2, and developéd in

accordance with ISO/IEC Directives, Part 1 and4SO/IEC Directives, IEC Supplement, avai
at www.iec.ch/members_experts/refdocs. Thé;main document types developed by IEQ
desdribed in greater detail at www.iec.ch/publications.

This|part is to be used in conjunctionswith IEC 60269-1:2024, Low-voltage fuses — P4
General requirements.

This|Part 4 supplements or modifies the corresponding clauses or subclauses of Part 1.

Whefe no change is necessary, this Part 4 indicates that the relevant clause or subcl
applies.

Tables and figures which are additional to those in Part 1 are numbered starting from 101

Additionalannexes are lettered AA, BB, etc.

able
are

rt 1:

Ause

A listaf’all parts of the IFC 60269 series_under the general title: | ow-voltage fuses _can be

found on the IEC website.


https://www.iec.ch/members_experts/refdocs
https://www.iec.ch/publications
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
tha|: it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer:
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LOW-VOLTAGE FUSES -

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

General-Scope |1

50269-1 applies with the following supplementary requirements.

Fusg-links for the protection of semiconductor devices shall comply with all requiremenits of

IEC
sup

+1——Scopeand-ebjest

Thegqe supplementary requirements apply to fuse-links for applicationin equipment conta
semiconductor devices for circuits of nominal voltages up to 1-000 V AC or 1 500 V DC
alsofin-sofarasthey-are-applicableforcireuits-of-highernominalvoltages. For some fuse-
higher rated voltages can be used. |2

NOTH-4+ Such fuse-links are commonly referred to as "semicondustar fuse-links".

50269-1, if not otherwise indicated hereinafter, and shall also comply with
fdlementary requirements laid down below.

rt of the associated eguinment servres the
o Re-asSS H=tea ReR-SeHesSth

the

ning
-and
links

areat
great

na nUrn

pa GHHP PP t Ht

eneralrilescan-be-aiven—the suitabilitvof- the-as
a+fFees—-ean—obe-ghven—+h o+th S

fuse
S

Fal
geneq } g
o

es-or

a
StHeoHH Y a
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The [object of these supplementary requirements is to establish the characteristig
semiconductor fuse-links‘in such a way that they can be replaced by other fuse-links havin
same characteristies,—provided that their dimensions are identical. For this purpose,
stangard refers inyparticular to

b)

c)
d)

ne following characteristics of fuses:

their rated values

their temperature rises in normal service

their power dissipation
their time-current characteristics
their breaking capacity

)
)
)
)
)
)

t
1
2
3
4
5
6) their cut-off current characteristics and their /2t characteristics
7) their arc voltage characteristics

type tests for verification of the characteristics of fuses

the markings on fuses

availability and presentation of technical data (see Annex BB).



This is the first of many changes requested by the HAS consultants to ensure CENELEC compliance, when they reviewed the committee draft for vote (CDV).

If other changes are not otherwise commented then the changes were also the result of the HAS review.

The largest changes required are to the introduction and the scope.

These changes should not have changed the “spirit” of the wording.

There was debate around this change. The standards for fuses above 1 000 V AC and 1 500 V DC are all based around distribution systems (or traction systems). This wording is likely to be changed when an additional standard for the higher voltages is published, a joint working group is close to finishing this new standard.

These notes are considered to be covered elsewhere in the standard or are not required.

https://iecnorm.com/api/?name=ffdd58bb163577289503c3671d0faafa
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2 Normative references 4

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 60269-1:2024, Low-voltage fuses — Part 1: General requirements

IEC 60269-2:2013, Low-voltage fuses — Part 2: Supplementary requirements for fuses for use
by apthorizedpersors—(fuses Tainty forimdustriat—appiicationr)—Exampfes of stardargized
systéms of fuses A to K

IEC $0269-2:2013/AMD1:2016
IEC $0269-2:2013/AMD2:2024

IEC BO0260-23 | nw-vnltage fuses Sunnlamentarv reauirements for fuses farhuse by yunskillad
= PULOI-O; EOW-VOHAGeTUSEeS oUppremeRtary—reqtHemMe SO uSeSTHe R USC-—Oy—tURSKHEea
nersbhns (fuses mainlyv for household-and-—similar-anplications) Evamples of standardized
PersSpAS (1SS MatHH)y/—Fo—RoUSeROoGana—SHHarappHeations; =X P e S—Oor—Stanaarqizea

IEC TR 60269-5:2014, Low-voltage fuses — Part 5: Guidance for the-application of low-voltage
fuses
IEC TR 60269-5:2014/AMD1:2020

ISO B, Preferred numbers — Series ©f preferred numbers

3 Terms and definitions
IEC 60269-1 applies with'the following supplementary definitions.

3.2 General ternis

3.2.101
semjconductor device
devige{whose essential characteristics are due to the flow of charge carriers within a
semiconductor

[SOURCE: IEC 60050-521:2002, 521-04-01]

3.2.102

semiconductor fuse-link

current-limiting fuse-link capable of breaking, under specific conditions, any current value within
the breaking range (see 8.4)

3.2.103
signalling device
device forming part of the fuse and signalling the fuse operation to a remote place

Note 1 to entry: A signalling device consists of a striker and an auxiliary switch. Electronic devices may also be
used.


Changes are to align the details to specific editions or they are not referred to later in the standard.

https://iecnorm.com/api/?name=ffdd58bb163577289503c3671d0faafa
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3.2.104

voltage source inverter
VSl

a voltage stiff inverter

Note 1 to entry: Also referred to as a voltage stiff inverter i.e. an inverter that supplies current without any practical
change in its output voltage.

[SOURCE: IEC 60050-551:1998, 551-12-11] |§

3.2.105
Volta'gmm-unK
VSI fuse-link

currgnt-limiting fuse-link capable of breaking, under specified conditions, the short c|rcuit
curregnt supplied by the discharge of a DC-link capacitor in a voltage source inverter

Note |l to entry: The abbreviation "VSI fuse-link" is used in this document.

Note P to entry: A VSI fuse-link usually operates under a short circuit current supplied~by the discharge of § DC-
link c@pacitor through a very low inductance, in order to allow high frequency in normal-operation. This short gircuit
condifion leads to a very high rate of rise of current equivalent to a very low value of‘timie constant, typically 3|ms or
less. The supply voltage is DC, even though the applied voltage decreases as the-cubrent increases during the|short
circuif.

Note B to entry: In some multiple AC drive applications, individual outpuf\inverters may be remote from the| main
input fectifier. In these cases, the associated fault circuit impedances may influence the operation of the fusetlinks.
— the jassociated time constant and the size of the capacitors need to be considered when choosing the appropriate
short kircuit protection.

4 Conditions for operation in service
IEC 60269-1 applies with the following supplementary requirements.
Fusgs must be only used according to-{f@eir rated values. [6

4.5 | Voltage
4.5.1 Rated voltage

For AC, the rated voltage of a fuse-link is related to the applied voltage; it is based on the RMS
value of a sinusoidal AC'voltage. It is further assumed that the applied voltage retains the §ame
valug¢ throughout thie operation of the fuse-link. All tests to verify the ratings are based orn this
assumption.

o soidal form-for-the sianificant
to—+h HHUSotaai—tormtor—+the—SighiHcant
n ed

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

4.5.2 Applied voltage in service

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



The date is added for clarity.

This paragraph is added for clarity.

Deleted as the committee could not see the value of the notes, or indeed, know what the meaning was.

https://iecnorm.com/api/?name=ffdd58bb163577289503c3671d0faafa
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For AC, consequently, the value of the applied voltage in a single-phase AC circuit is usually
identical to the power-frequency recovery voltage. For all cases other than the sinusoidal AC

volta

ge, it is necessary to know the applied voltage as a function of time.

For a unidirectional voltage and for VSI fuse-links, the important values are:

the average value over the entire period of the operation of the fuse-link;
the instantaneous value near the end of the arcing period.

4.6 Current

The fated current of a semiconductor fuse-link is based on the RMS value of a sinusoidgl AC
current at rated frequency.

For DC, the RMS value of current is assumed not to exceed the RMS value>based pn a
sinusoidal AC current at rated frequency.

NOTH The thermal response time of the fuse-element may be so short that it cannot be'assumed that opefation
under|conditions which deviate much from sinusoidal current can be estimated on the basis’of the RMS current alone.
This |s so, in particular at lower frequency values and when the current presents 'salient peaks separatgd by
apprefciable intervals of insignificant current; for example, in the case of frequeéncy converters and traction
applidations.

4.7 | Frequency, power factor and time constant

4.7.1 Frequency

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

NOTH In narticular whare carvice freauencyv deviates sidnificantlvy from rated freaguenecv the manufacturar cholild ba
NOTH Inparticular-where service frequencydeviates si§hificantly from rated frequency-the-manufacturer shoyid b
consylted-

4.7.3 Time constant (7)

For DC, the time constants expected in practice are considered to correspond to thoge in
Table 105.

For YSI fuse-links, equivalent time constants expected in practice are considered to correspond
to thpse inTable 106.
NOTE—2-—Fhe—high—rate—ei—rise—oi-sherieiredii—eurrent—is—due—to—the—tow—irduetanee—which—ts—eensidered-to be

equivalent to a low time constant.
NOTE 3 Instead of time constant di/dt can be used in case of short circuit condition.

di/dt = E/L.

E = voltage value of the DC power source,

L = total inductance of the capacitor discharge circuit.



The statement is not totally clear and is deemed to confuse the users (and manufacturers) and as an application comment it should be in IEC 60269-5.

Subclause 3.10 is removed as this is an application comment.

https://iecnorm.com/api/?name=ffdd58bb163577289503c3671d0faafa
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5 Classification

IEC 60269-1 applies.

6 Characteristics of fuses
IEC 60269-1 applies with the following supplementary requirements.

6.1 Summary of characteristics

6.1.3 Fuse-links
a) Rated voltage (see 6.2)

b) Rated current (see 6.3 of IEC 60269-1:2024)

c) Hind of current and frequency (see 6.4 of IEC 60269-1:2024)
d) Rated power dissipation (see 6.5 of IEC 60269-1:2024)

e) Tlime-current characteristics (see 6.6)

f) Breaking range (see 6.7.1 of IEC 60269-1:2024)

ut-off current characteristics (see 6.8.2)
P+ characteristics (see 6.8.3)
imensions or size (if applicable)

R
K
R
1
B
g) Rated breaking capacity (see 6.7.2 of IEC 60269-1:2024)
d
1
O
Arc voltage characteristics (see 6.9)
=

use-links may only be used with the fuse-base and/or fuse-holder assigned byl the
manufacturer and defined in the manufacturer’s instructions 10

6.2 | Rated voltage

For rfated AC voltages up to 690 V and DC voltages up to 750 V, IEC 60269-1 applies; for higher
voltdges, the values shall be selectéd from the R 5 series or, where not possible, from the R 10
serigs of ISO 3.

A fuge-link shall have an"AC voltage rating or a DC voltage rating or a VSI voltage rating. I may
haveg one or more of these voltage ratings.

6.4 | Rated frequency

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

6.5 | \Rated power dissipation of the fuse-link and rated acceptable power dissipatign of
—afuse-hotder-14

In addition to the requirements of |IEC 60269-1, the manufacturer shall indicate the power
dissipation as a function of current for the range 50 % to 100 % of the rated current-erfor50-%-
63-%80%and 100 % of the ratedcurrent. 12

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



l) is added to ensure a user will use an appropriate fuse-base or fuse-holder.

This is not totally clear regarding fixing of the fuse-link to a busbar, but as the tests are mostly performed on busbars then one could assume that mounting to busbars is appropriate for fuse-links to this standard. The wording will be improved during the next maintenance.

This is added for clarification.

Deleted as the range 50 % to 100 % covers the range.

https://iecnorm.com/api/?name=ffdd58bb163577289503c3671d0faafa
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6.6 Limits of time-current characteristics
6.6.2 Time-current characteristics, time-current zones
6.6.2.1 General requirements

The time-current characteristics depend on the design of the fuse-link, and, for a given fuse-

link,

on the ambient air temperature and the cooling conditions.

The manufacturer shall provide time-current characteristics based on an ambient temperature
of 20 °C to 25°C in accordance with the conditions specified in 9.3. The time-current

char

For
oper

For
oper

For
pres

6.6.2

For
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AC, the time-current characteristics are stated at rated frequency and for pre-arcing or

pting times longer than 0,1 s.

DC, they are stated for time constants according to Table 105 and' for pre-arcing or

ating times longer than 15+

he higher values of prospective current (shorter times), the ;(same information shafl be

ented in the form of 12¢ characteristics (see 6.8.2).

.2 Pre-arcing time-current characteristics

\C, the pre-arcing time-current characteristic shall‘be based on a symmetrical AC cu
stated value of frequency (rated frequency).

rrent

DC, the pre-arcing time-current characteristic is of particular significance for tjmes
exceeding 157 for the relevant circuit, andds identical to the AC pre-arcing time-cufrent

hcteristic in this zone.

1 Because of the wide range of circuit time constants likely to be experienced in service, the informati
shorter than 157 is conveniently expressed as a pre-arcing /¢ characteristic.

bn for

NOTH 2 The value of 157 has been ¢hosen to avoid the effects which different rates of rise of current have ¢n the
pre-afcing time-current characteristic.\at shorter times.

6.6.2.3 Operating time-current characteristics

For AC with times longer than 0,1 s and for DC with times longer than 157, the arcing peripd is
negligible comparedto the pre-arcing time. The operating time is then equivalent to the |pre-
arcing time.

6.6.3 Conventional times and currents

6.6.3.1 Conventional times and currents for "aR" fuse-links

See 8.4 and Table 101. 13

6.6.3.2 Conventional times and currents for "gR" and "gS" fuse-links

The conventional times and currents are given in Table 101.


Added as details are now in the table.
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Table 101 is added here to remove the need for the table to be included in each fuse system described in the annexes. Consequently, the tables in the annexes are now removed.

The testing and production of the overload curves is removed completely. To produce this curve takes considerable test effort and the committee did not believe the curve added value to the information for users. The test points could be selected to be a boundary condition or could be chosen to simply produce a curve which would then have no value. Overload capabilities are given in producers documentation.
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6.7 Breaking range and breaking capacity
6.7.1 Breaking range and utilization-category class
The first letter shall indicate the breaking range:

"a" fuse-links (partial-range breaking capacity, see 8.4);

g" fuse-links (full-range breaking capacity).

The second letter "R" and "S" shall indicate the utilization—eategory class for fuse-links
complying with this standard for the protection of semiconductor devices.

The type "R" is typically faster acting than type "S" and gives lower /% values. 16

The jtype "S" generally has lower power dissipation and gives enhanced utilization of cables
compared to type "R".

For ¢xample:

— 4dR indicates fuse-links with partial range breaking capacityls for the protectioh of
siemiconductor devices;

— dR indicates fuse-links with full-range breaking capacity—for general application|and
semiconductor protection, optimised to low /2¢ values;

— dS indicates fuse-links with full range breaking /capacity for general application|and
semiconductor protection, optimised to low powerddissipation.

Somg aR fuse-links are used to protect voltage source inverters. Even though they are conjmon
aR fuses on AC, they must be tested differently tinder VSI DC short-circuit conditions. For these
reaspns, their designation is still "aR" but their DC characteristics must be clearly stateq "for
VSI protection" in the manufacturer’s data sheets.

6.7.4 Rated breaking capacity
A breaking capacity of at least 50_kA for AC and-8 20 kA for DC is-recommended required. 17

For AC, the rated breaking capacity is based on type tests performed in a circuit containing|only
linegr impedance and with a constant sinusoidal applied voltage of rated frequency.

For DC, the rated breaking capacity is based on type tests performed in a circuit contajning
only(linear inductanceé and resistance with mean applied voltage.

For VSI, thesrated breaking capacity is based on type tests performed in a circuit-containing
verytlow-irductance-and resistance-with-d.c.—or capacitor discharged-applied-voltage with low
time|constant. The time constant for tests is defined in Table 106. The required rated maximum
breakiQ@scapacity of VSI fuses is at least 20 kA. 18

NOTE The addition in practical applications of non-linear impedances and unidirectional voltage components may
significantly influence the breaking severity either in a favourable or unfavourable direction.

6.8 Cut-off current and I?¢ characteristics
6.8.2 Cut-off current characteristics

The manufacturer shall provide the cut-off current characteristics which shall be given,
according to the example shown in Figure 4 of IEC 60269-1:2024, in a double logarithmic
presentation with the prospective current as abscissa and, if necessary, with applied voltage
and/or frequency as a parameter.

For AC, the cut-off current characteristics shall represent the highest values of current likely to
be experienced in service. They shall refer to the conditions corresponding to the test conditions


Words added to be none specific as performance between manufacturers can vary.

“recommended” needed strengthening and it should be noted that the minimum breaking capacity for DC in this standard has been increased.

This is clarification and is more specific to define a minimum current for the VSI test.
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of this standard, for example, given voltage, frequency and power-factor values. The cut-off
current characteristics may be defined by the tests specified in 9.6.

For DC, the cut-off current characteristics shall represent the highest values of current likely to
be experienced in service in circuits having a time constant specified in Table 105 for aR, gS
and gR fuse-links, or in Table 106 for aR fuse-links in VSI applications. For aR, gS and gR
fuse-links, these values will be exceeded in circuits of smaller time constants than those of
Table 105. The manufacturer shall provide the relevant information to enable the determination
of these higher cut-off current characteristics.

NOTE The cut-off current characteristic varies with the circuit time constant. The manufacturer should provide the
relevgnt information to enable these variations to be determined at least for time constants of 5 ms and 10 ms}

6.8.3 I?t characteristics
6.8.3.1 Pre-arcing It characteristic

For AC,-thepre-arcing/2t-characteristic-shall-be the manufacturer shall previde the pre-afcing
I?t dharacteristic based on a symmetrical AC current at a stated (frequency value (fated
frequency). 19

For PC, the manufacturer shall provide the pre-arcing /2¢ characteristic-shall-be based on RMS
DC durrent at a time constant specified in Table 105 for aR, gS\and gR fuse-links or in Tablg 106
for aR fuse-links in VSI applications.

rovide the relevant information-to-enable these varigtions-to be determined at least fol time
roviee—mnererevVahithrormaton—+ LRa=2 =4 tHesS VaHatHoRStooue-GererReaatr—easSt+ tHA

For DC, the prearcing /%t value represents the lowest value likely to be experienced in serjice.
It shpll be based on RMS DC current astdefined in the test requirements of test No.1 of the
breaking capacity.

6.8.3.2 Operating 2t characteristics

For AC, the manufacturer §hall provide the operating /2¢ characteristics-shall-be given|with
applled voltage as a parameter and for a stated power-factor value. In principle, they shgll be
basgd on the moment-eficurrent initiation that leads to the highest operating /2¢ value (see[9.7).
The poltage parameters shall include at least 100 %, and 50 %-and-25-% of rated voltage

For DC, the m@andfacturer shall provide the operating 2 characteristics-shal-be given with the
applled voltage as a parameter and for a time constant specified in the Table 105 for aR, gS
and gR fuse-links, or Table 106 for aR fuse-links in VSI applications. The voltage parameters
shallfinclude at least 100 % and 50 % of rated voltage. It is permitted to determine the operpating
12t characteristics—attower—voltages—from—tosts—in—accordance—with—TFable—105—erTFable 106

according to their DC. application or VSI application.

The I?¢ at reduced voltages may be calculated using the method described in IEC 60269-1:2024,
Clause B.3. 20

6.9 Arc voltage characteristics

Arc voltage characteristics provided by the manufacturer shall give the highest (peak) value of
arc voltage as a function of the applied voltage of the circuit in which the fuse-link is inserted
and, in the case of AC, for power factors as stated in Table 104 and, in the case of DC at time
constants specified in Table 105 or in Table 106 according to their DC application or VSI
application.



The comments on pre-arcing characteristics are to clarify the characteristics a manufacturer should provide if requested.

This points the user to where to find a method for calculation of I2t at lower voltages.

https://iecnorm.com/api/?name=ffdd58bb163577289503c3671d0faafa
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7 Markings
IEC 60269-1 applies with the following supplementary requirements.

7.3 Marking of fuse-link
Subclause 7.3 of IEC 60269-1:2024 applies with the following addition:

manufacturer's identification reference and/or symbols enabling all the characteristics listed

n 6.1.3 of IEC 60269-1:2024 to be found;

T H HEP-¢ 1P to oo e, 1 "D e o PP « 1N
190 AalIvTI uuLusUl‘y vidoo, (<8N VT 3I\ Ul H\J ]
combination of symbols of IEC 60417 of a fuse (5016) and a rectifier (5186) as_sh
elow:
Symbol IEC 60417-5016 (2002-10) Symbol IEC 60417-5186 (2002-10)

For YSI rated fuse-links an additional markye®g. "1 200V DC VSI" with the voltage rating
mus{ be stated on the product. 21

Standard conditions for construction

IEC 60269-1 applies with thg following supplementary requirements.

8.3 | Temperature rise 'and power dissipation of the fuse-link and acceptable psq

dissipation ef\a’/fuse-holder 22

Fusg-links shall'be'so designed and proportioned as to carry, when tested in accordance

the rated-Current without exceeding,

—_

he temperature rise limit of the hottest upper metal part of the fuse-link indicated b

own

alue

bwer

with

the

npanufacturer instructions (see Figure 101 and Figure 102). 23

the power dissipation at the rated current indicated by the manufacturer instructions.

8.4 Operation

The fuse-link shall be so designed and proportioned as to carry continuously any value of
current up to its rated current.

"aR" fuse-links shall operate and break the circuit for any current value not exceeding the rated

breaking capacity and not less than
the-manufacturer the current 7, (see Table 104 and Table 105). 24

For "gR" and "gS" fuse-links within the conventional time and at currents defined in Table

101:


This is new to this edition in that previously the manner to mark VSI fuse-links was not specifically defined.

This is added for clarification.

This is added for clarification.

This is less wordy and is specific.
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— it-dees shall not operate, when it carries any current not exceeding the conventional non-
fusing current (I);

— it-operates shall operate when it carries any current equal to, or exceeding, the conventional
fusing current (/;) and equal to or lower than the rated breaking capacity.

8.5 Breaking capacity

A fuse-link shall be capable of breaking, at a voltage not exceeding-the-voltage-specified-in-8-5
its rated voltage 25, any circuit having a prospective current between a current according to 8.4

and the rated breaking capacity:

—

—

br AC, test parameters are given in Table 104;

br DC, test parameters are given in Table 105;

I
—h  —h  —h A Th

br VS| applications, test parameters are given in Table 106.
8.7 | I?t characteristics

The Values of operating /2t determined as described in 9.7'shall not exceed those stated by the

man{ifacturer. The values of pre-arcing /2¢ determined/as-described in 9.7 shall be not less|than
the Values stated (see 6.8.2.1 and 6.8.2.2).

8.15| Arc voltage characteristics

The [arc voltage values measured as described in 9.7.5 shall not exceed those stated by the
manpfacturer (see 6.9).

9 Tests
IEC 0269-1 applies with the following supplementary requirements.
81-{5eneral

9.1.3—Arrangement-of-thefuse-link-and-dimensions

The fuse-link shall be mounted open in free air in draught-free surroundings free from draughts
and, unless otherwise specified, in a vertical position (see 9.3.1). Examples of test
arrangements are given in Figure 101 and Figure 102. Test arrangements for other kinds of fuse-
links are given in IEC 60269-2 and IEC 60269-3.

9.1.6 Testing of fuse-links
9.1.6.2 Complete tests

The complete tests on fuse-links are listed in Table 102. The internal resistance of all fuse-links
shall be determined and recorded in the test report(s).



This change is to clarify the wording.

This is an application problem and is been deleted form the standard as inappropriate.
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A fuse-link shall have an AC breaking capacity or a DC breaking capacity or a VSI breaking
capacity. It may have one or more of these breaking capacities.

Table 102 — List of complete tests 27

Test according to subclause Number of
fuse-links to
be tested
9.3 Temperature rise and power dissipation 1
9.4.3.1 a) Conventional non-fusing current 1
9.4. 3+ by——Conventiomatfusimgcurremnt 1
9.4.3.2 Verification of rated current 1
9.4.3.5 Conventional cable overload test (for "gR" and "gS" fuse-links only) 1
For AC:
9.5 No 5 "gR" and "gS" breaking capacity and operating characteristics 1
No. 2a "aR" breaking capacity and operating characteristics 1
No. 2 Breaking capacity and operating characteristics 2 3
No. 1 Breaking capacity and operating characteristics 2 3
8434 erificati ¢ LB 1
For DC:
9.5 No. 13 "gR" and "gS" breaking capacity and operating,characteristics 1
No.12a "aR" breaking capacity and operating characteristics 1
No.12 Breaking capacity and operating characteristics 3
No.11 Breaking capacity and operating characteristics 3
For VSI fuse-links:
9.5 No. 21 Breaking capacity and operating characteristics 3
a  \alid for pre-arcing /2 characteristics, if ambient air temperature is between 10 °C and 30 °C.
B__The number of points-at which the.averoad e T e e e A e I
9.1.6.3 Testing of fuse-links of a homogeneous series
Fusg-links having intermediate values of rated current of a homogeneous series are exempted
from|type tests if the“fuse-link of the largest rated current has been tested to the requirements
of 9]1.6.2 andrifithe fuse-link of the smallest rated current has been submitted to the fests
indidated in Table 103.
Table 103 — Survey of tests on fuse-links of the smallest rated current
of a homogeneous series
Test according to subclause Num:):L:ft:l;f:‘;links
8.3 Temperature rise and power dissipation 1
9.3 Verification of temperature rise limits and power dissipation
9.3.1 Arrangement of the fuse-link

Only one fuse-link shall be used for the test. The fuse-link shall be mounted vertically in the

conv

entional test arrangement. Examples are given in Figure 101 and Figure 102.


The overload test is deleted, hence removed from the table.
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The current density of the copper conductors forming part of the conventional test arrangement
shall be not less than 1 A/mmZ2 and not more than 1,6 A/mm?2, these values being based on the
rated current of the fuse-link. The ratio of width to thickness of these conductors shall not

exce

-1
- 5

The

Whe

ed

0 for current ratings less than 200 A;
for current ratings 200 A and above.

ambient air temperature during this test shall be between 10 °C and 30 °C.

conducting the temperature-rise tests, the cross-sectional areas of the condu

ctors

conn
area
and

For fluse-links intended to be used in separate fuse-bases, the test may be performed in t

fuse
shall

For s
test
perfq
in th

9.3.3

In ad
be m
with

9.3.4

The
Subd

Ta

ecting the conventional test arrangement to the supply are important. The cross-setct
shall be selected in accordance with Table 18 of IEC 60269-1:2024, excluding.the
he conductors on either side of the fuse-link shall be at least 1 m long.

bases with conductors according to Table 18 of IEC 60269-1:2024; in other cases, the
be performed in the manner described in these requirements.

pecial fuse-links or special applications that cannot be accommodated in the convent

rmed according to the manufacturer’s instructions and all pertinent data shall be recqg
b test report.

Measurement of power dissipation of the-fuse-link

dition to 9.3.3 of IEC 60269-1:2024, the following applies: the power dissipation test
ade successively at least at 50 % and at 100:% of rated current. This test may be perfo
either AC or DC.

Test method

onal
hote,

hese
test

onal

arrangement, or for which this test arrangement is not applicable, special tests shall be

rded

shall
med

cross-sectional area of copper-conductors for high current ratings tests correspondifng to

lauses 9.3 and 9.4 is defined in Table 107.
ble 107 — Cross-sectional area of copper conductors for high current ratings tes
Rated current (1) Cross-sectional area

A (mm x mm)

1600 2x100 x5

2 000 3x100 x5

2 500 4 x100 x5

3150 3x 100 x 10

>4 000 Iyx mm? / A2

2 For currents > 4 000 A the cross-sectional area is defined with a current density
=1 A/Imm?2.

9.3.5 Acceptability of test results

The temperature rise and the power dissipation of the fuse-link shall-netexceed be given in the
values-specified-by-the-manufacturer manufacturer’s documentation. 28


Wording is changed for clarification.
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9.4 Verification of operation

9.4.1 Arrangement of the fuse-link

The arrangement of the fuse-link for the verification of operation shall be as described in 9.1.5
and 9.3.1.

9.4.3 Test method and acceptability of test results

The following tests may be performed by AC or DC source. 29

9.4.3.1 Verification of conventional non-fusing and fusing current

"aR"|fuse-links:

Not applicable.

llgRIl

Itis
time
test,

NOTE
9.4.3

The
oscil

The

and "gS" fuse-links:
ool teme e me o ellen e tee e ol o peche s o s lios o
following test must be made but can be performed with rediced voltage. 30

ne fuse-link is subjected to its conventional non-fusingycurrent (,¢) for a time equal t
onventional time specified in Table 101. It shall netoperate during this time;

ne fuse-link, after having cooled down to ambient temperature, is subjected tqg
onventional fusing current (). It shall operate.within the conventional time as specifi

able 101. The fuse-link shall operate without external effects or damage.

.2 Verification of rated current{see-AA3-3}

fuse-link is tested under the same test conditions as indicated in 9.3.1.

subjected to 100 test cycles;each consisting of an "on" period of 0,1 times the convent
as specified in Table 10%1.at rated current and an "off" period of the same duration.
the fuse-link must not have changed its resistance by more than 10 %. 31

Conventional timelfor "gR" in Table 101 also applies for "aR". 32

3.1 Time-current characteristics

b the

the
bd in

onal
After

time-cufrent characteristics may be verified on the basis of the results obtained from the
Jographic records taken during the performance of the tests according to 9.5.

YA _aralno el tormain A + of clocin

thao
Tt

Wwhen

TTC

am-thainctan P
o trCTrotartt O CrooTTy

the voltage measurement shows the beginning of the arc.

The value of pre-arcing time so determined, referred to the abscissa corresponding to the value
of the prospective current, shall be within the time-current zone indicated by the manufacturer.

For AC prospective currents heading to actual pre-arcing time values of less than 10 cycles of
rated frequency and up to current values where the melting is adiabatic, the currents shall be

initia

ted in such a manner that the prospective current will be symmetrical.

For DC, the time-current characteristics determined for AC are applicable for times longer than

15 ¢

for the relevant circuit.


Where possible the use of AC or DC for testing is included to give more flexibility for manufacturers and test authorities.

Wording is changed for clarification.

A pass/fail condition is now defined.

Until this edition the conventional times were not defined for aR fuse-links. They were assumed by manufacturers and test authorities to be the same as for gR but they are now defined.
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When, for the fuse-links of a homogeneous series (see 9.1.6.3), the complete test according to
9.5 is made only on the fuse-link having the largest rated current, it shall be sufficient to verify
only the pre-arcing time for the fuse-link having the smallest rated current.

Pre-arcing time-current characteristics can be determined at any convenient voltage value and
on any linear circuit. Tests to determine operating time-current characteristics require the
proper voltage values and circuit characteristics.

8:4-3-4Overload 33

H—is{-subjected—to—100—load—eycles—each—cyele—having—a—total—duration—ot—0-2—tlimeg—the

convientionaltime—the—on"period-with-a-eurrent-valueand-a-duration-correspondinglto-theco

ordirjates of the overload capability to be verified, the “off” period forming the rest-of the cycle.

b . . : od i T vh

NOTH These tests ara deemed -to verify tha aoverload canabilitv of the fuse on d ¢ for nre-arcina times areatel than

NOTH These-tests-are-deemed-to-verify-the-overload-capability-of the fuse-on-d-c—for-pre-arcing-tim s-greatefth

9.4.3.5 Conventional cable overload protection test (for'*gR" and "gS" fuse-links
only)

"gR"[and "gS" fuse-links: IEC 60269-1 applies.

9.4.3.6 Operation of indicating devices and¢striker, if any

The [correct operation of indicating devices is «erified in combination with the verificatign of

brea

For

king capacity (see 9.5.5).

erifying the operation of strikers, if .any, an additional test sample shall be tested:

The

The

How
cong
is Nng
failu

]

t a current of /,, (see Table 104 and Table 105);

t a recovery voltage of 20 W

value of the recovery voltage may be exceeded by 10 %.
striker shall operate  during all tests.

ever, if, during one of these tests, the indicating device or striker fails, the test shall n
idered negative on this account, if the manufacturer can furnish evidence that such f3
t typical-of the fuse type but is due to a fault on the individual tested sample. If sy
e oCcurs, then twice the number of samples shall be tested for the particular test

withd

bt be
ilure
ch a
Huty,

putdurther failure.

The characteristics and the verification of the characteristics of indicating devices or strikers
are subject to an agreement between the manufacturer and user.

9.5 Verification of the breaking capacity

9.5.1 Arrangement of the fuse

In addition to the conditions of 9.1.4 and 9.3.1, the following applies.

For breaking-capacity tests, the fuse-link shall be mounted in a manner resembling its practical
use, in particular with respect to the location of the conductors. In cases where the fuse-link
can be used rigidly supported at one end only, it shall be so mounted for the test. Fuse-links
intended to be always rigidly supported at both ends shall be so tested.


As with the overload curve the test for overload is removed from the standard. This was a generalised test introduced in earlier standards but has little relevance to applications. The test takes considerable time and the committee concluded that it could be removed without detriment to products.
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9.5.5 Test method

9.5.5.1 In order to verify that the fuse-link satisfies the conditions of 8.5 for AC, test Nos. 1 to
2a for "aR" fuse-links and tests numbers 1, 2 and 5 for "gR" and "gS" fuse-links, as described

below, shall be made,—unless—otherwise—specified; with the values stated in Table 104

“wn

(see 9.5.5.2) for each of these tests. For DC tests, numbers 11 to 12a for “"aR fuse-links and
numbers 11, 12 and 13 for "gR" and "gS" fuse-links shall be made, unless otherwise specified,
with the values stated in Table 105. For VSI fuse-links, test no 21 shall be made with the values
stated in Table 106. Test voltages are given in Tables 104,105 and 106.

Test Nos. 1 and 2 for AC; or 11 and 12 for DC or 21 for VSI fuse-links: for each of these tests,
threg Tuse-Tinks shall be tested in succession. If, during test No. T, the requirements of tesf No.
2 ar¢ met on one or more tests, then these tests need not be repeated as part of test-Njo. 2.
The pame applies for tests numbers 11 and 12 for DC.

Test|[Nos. 2a and 5 for AC and 12a and 13 for DC: for AC, the values of test currenirare spegified
in Table 104. For DC, the values of test current are specified in Table 105 For AC testd, the
closing of the circuit in relation to the passage of the applied voltage through zero may be
effeqted at any instant. If the testing arrangement does not permit the gurrent to be maintgined
at the full voltage during all of the time required, the fuse may be pre-heated at reduced voltage
by applying a current approximately equal to the value of the test current. In this case, switghing
over|to the test circuit according to 9.5.2 shall take place before the arc is initiated, anJi the
switghing time T, (interval without current) shall not exceed 0,2/s-"The time interval betweeln re-

application of the current and beginning of arcing shall be not’less than three times T.

The ffollowing text replaces the text of 9.5.5.2 of IEE\60269-1:2024 with the exception of the
residtance test: 34

9.5.5.2 For one of the tests of No. 2 and fortest No. 2a or 5 for AC, and one of the tedts of
No. 12 and for tests 12a or 13 for DC, and, fer one test of 21 for VSI, the recovery voltage [shall
be maintained at a value of:

for AC,—1140 105% + 5 %/-0 % %.of the rated voltage
— for DC,466 105% + 10 %/-0:% of the rated voltage
for VSI,-480 105% + 10 %0 % of the rated voltage

The folerance +xx %/-xx'% Is to be used by testing bodies as tolerance in testing. The pragtical
use pf the fuse shouldbe only to 100 % of the rated voltage, unless the manufacturer givep his
congent to a higher(value. 35

For at least:

0 s after operation of fuse-links not containing organic materials in their body or filler

min” after operation of the fuse-links in all other cases, switching over to another squrce

exceed 0,1 s.

For all other tests, the recovery voltage shall be maintained at the same value for 15 s after
operation of the fuse.

In a lapse of time of at least 6 min and maximum 10 min after the operation, the resistance
between the contacts of the fuse-link shall be measured (see 9.5.8) and noted. With the
manufacturer’s consent, shorter times are possible if the fuse-link does not contain organic
materials in its body or filler.


The voltages in IEC 60269-4 will be differently defined to those in other parts. This is in part as the tolerances on the test voltages (see later tables) are also differing.

This is added for clarification.
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Table 104 — Values for breaking-capacity tests on AC fuses 36

Tests according to 9.5.5.1

No. 1 No. 2 No. 2a No. 5
:]:]g+_2 % of the rated-voltage®
-3
Power-frequency recovery 45
140 &
voltage® ) “%-for-otherrated-voltages

105+5%/-0% of the rated voltage @

Iy, I; = 15257
Progpective test current L 1,

"aR" "gR" and "gp"
Tolefrance on current +18 % @ Not applicable +2g %

0,2 to 0,3 for prospective current up
to and including 20 kA
Powler factor ] 0,3 t0 0,5°
0,1 to 0,2 for prospective current
above 20 kA

Making angle after voltage Not applicable 0 %0 Not specified
zero -
In|t|f tion of arcing after 65° to 90° Not applicable
voltage zero

1

I

2a

i the current which is used in the designation of the rated breaking capacity (see 6.7.2).

ik the current which shall be chosen in such a manner that the test is made under conditions which approxi
fhose giving maximum arc energy.

INOTE This condition may be deemed to be satisfied if the current at the beginning of arcing (instantang
alue) has reached a value between 0,62 (=0%85) and 0,75\5 (=1,06) times the prospective current (for|
the RMS value of the AC component).

Ns-a-guide-ferpractical-application; Informative: The value of current 7, may be found between three and

fimes the current which correspondsite’ a pre-arcing time of one half-cycle of rated frequency on the f
urrent characteristic.

is the minimum value of the breaking capacity of the fuse-link in the overcurrent range specified by
manufacturer (see 8.4).

vercurrents.

nhate

POUS
AC,

four
me-

the

it the test current deemied to verify that the fuse is able to operate satisfactorily in the range of gmall

The positive tolerance may be exceeded with the manufacturer’s consent.
Power factorssower than 0,3 may be permitted with the manufacturer’s consent.

For single-phase circuits, the RMS value of the applied voltage is for all practical purposes equal to the
alue‘of'the power-frequency recovery voltage.

RMS



The testing voltages are standardised so tolerances are common, rather than differing for 690 V specifically.
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Table 105 — Values for breaking-capacity tests on DC fuses 37

Tests according to 9.5.5.1

No. 11 No. 12 No. 12a No. 13
Mean value of recovery voltage? 445-105 %+10 %-0 % of the rated voltage °
1, 1, Iy I, =125 I,
Prospective test current
"aR" "gR" and "gS"
Tolerance on current *18 % Not applicable +2g %

Where prospective test current is greater than 20 kA: 10 ms to 15\m|s

Tim¢ constant® Where prospective test current I is equal to, or less than, 20-kKA:
0,5 (1)° ms with a tolerance of 20 % ° (value of 7 in\A)

1 the current which is used in the designation of the rated breaking capacity (see 6.7.2).

I, the current which shall be chosen in such a manner that the test is made under conditions’'which approxifate
ose giving maximum arc energy.
OTE This condition may be deemed to be satisfied if the current, at the begifihing of arcing, has reached a
alue between 0,5 and 0,8 times the prospective current.

I, the minimum value of the breaking capacity of the fuse-link in the/overcurrent range specified by| the
anufacturer (see 8.4).

Iy the test current deemed to verify that the fuse is able to operate satisfactorily in the range of gmall

vercurrents.

2 This tolerance includes ripple.
The upper limit may be exceeded with the manufacturer’s;consent.

n some practical applications, time-constant values,may be found which are shorter than those indicatgd in
he tests and which may result in a more favourable.fuse performance. Time constants which are considenably
pnger than those indicated will in most cases significantly affect the performance, in particular with respeft to
he rated voltage. For such applications, further information may be available from the manufacturer.

Table 106 — Values.for-breaking-capacity tests on VSI fuse-links 38

Tests according to 9.5.5.1
No. 21
Mea value of recovery.voltage 2 140 t_i% 105 +10%/-0% of the rated voltage °
Progpective test clirrent 1
Tolgrance on current +10
%
0
Tim¢ censtant Less than 3 ms ©

1, is the current which is used in the designation of the rated breaking capacity (see 6.7.2).

1

2 This tolerance includes ripple.

b The upper limit may be exceeded with the manufacturer’s consent.



The testing voltage tolerances are adjusted.

The test voltages are clarified, as VSI test could be performed with batteries or capacitors the tolerance based on ripple of rectified.

Historically the acceptability of results was differing across the standards. Unless specific parts require differing acceptabilities, it is better placed in IEC 60269-1.
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IEC

Part

9.6

9.6.1 Test method

For AC, tests shall be made as specified in Table 104.

For DC, tests shall be made as specified in Table 105.

For

Test

testd may be used to prove the characteristics of all fuse-links, f a homogeneous series.

9.6.4 Acceptability of test results

For AC, cut-off characteristics shall be verified from tests Nos. 1 and 2 in Table 104.

For DC, cut-off current characteristics shall be verified from tests Nos. 11 and 12 in Table

For

9.7

9.7.1

The

9.7.4

For A

60269-4:2024 CMV © IEC 2024 - 25—

1 of IEC 60269 applies.

Verification of the cut-off current characteristics

Sl fuse-links, tests shall be made as specified in Table 106.

5 conducted in accordance with 9.5 shall be used for evaluation according to 9.6.2.

S| fuse-links, cut-off characteristics shall be verified from test No. 21 in Table 106.

Test method

fest method is that specified in 9.6.1.

Acceptability-of test results

\C, the /2t characteristics shall be verified from tests Nos. 1 and 2 according to Table

Verification of the I?¢ characteristics and overcurrent-discrimination selectivity

The

—_

05.

104.

For DC, the-/2: characteristics shall be verified from tests Nos. 11 and 12 accordirlg to
Table 105.
For VST fuse-Tinks, the 1?7 characteristics shall be verified from tests No. 21 according to
Table 106.

The values of the pre-arcing I? at each prospective current shall be not less than the values
stated by the manufacturer.

The values of operating /2¢ at each prospective current shall not exceed the values indicated
by the manufacturer for the stated applied voltage.

9.7.3 Verification of compliance for fuse-links at 0,01 s

Not applicable.
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9.7.4 Verification of overcurrent-diserimination selectivity 40

Not applicable.

9.7.5 Verification of arc voltage characteristics and acceptability of test results

The highest values of arc voltage derived from each of the following tests shall not exceed
those indicated by the manufacturer.

For AC, the arc voltage characteristics shall be verified from tests Nos. 1 and 2 in Table 104.

For DC, the arc voltage characteristics shall be verified from tests Nos. 11 and 12 in Table|105.

A

For [VSI fuse-links, the arc voltage characteristics shall be verified from tests\No. 21 in
Table 106.

log

t(s) Pre-arcing characteristic

Constant 12t line

Conventional overload curve

AN

In Io (Arms) ———— log

IEC 689/09


For some time the former term discrimination has been referred to as selectivity.
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Dimensions in millimetres
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IEC
Key
fixing bolts
alternative points of measurement of voltage for determination of power dissipation
insulating blocks (for example, wood)
insulated base panel (for example, 16 mm plywood)
matt black finish

position of thermocouple fixed to hottest upper metal part of the fuse-link, indicated by the manufacturer or
otherwise specified

contact surface to be tin-plated
insulated clamps. Where necessary, the two upper clamps may be left loose.
9 the body of the fuse-link can be round or rectangular

DO WN -~

©

Figure 101 — Example of a conventional test arrangement for bolted fuse-links
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Annex AA

)

formative

in

(

Guidance for the coordination of fuse-links

with semiconductor devices 41

NOTE The full content of this annex can be read in the user guide IEC TR 60269-5:2014+AMD1:2020 and therefore

is not copied here.
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Guidance was added as informative many years ago, since IEC 60269-5 was developed this annex is superfluous. IEC 60269-5 has a more extensive section on application of fuse-links for the protection of semiconductor devices.
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Annex BB
(normative)

Survey on information to be supplied by the manufacturer
in his literature (catalogue) or on request 42 for a fuse designed
for the protection of semiconductor devices

The following information-shalt should be given separately for AC and, where applicable, for

DC.

(]
s
—H Q > -t 0 T ~—~ T ©O©-=m 1| 3o - Z

symbol), where applicable (see 6.6.1 and 9.4.3.3.1)

defined measuring point (see 7.3 and9.3.5)

ame of the manufacturer (trade mark)
ype or list reference of the manufacturer
ated voltage (see 4.4.1)

ated current (see 4.5)

ated frequency or frequencies (see 6.4)

ated breaking capacity (at rated voltage and at different applied yoltages) (see 6.7.2
.5)

re-arcing and operating time-current characteristics (diagrams) and application

re-arcing /2t characteristic (see 6.8.2.1 and 9.7.2)

perating /2t characteristic in relation to the voltage’ with indication of the power fact
me constant (see 6.8.2.2 and 9.7.2)

rc voltage characteristic (see 6.9 and 9.7.5)
ut-off current characteristic (see 6.8.1 and 9.6)
emperature rise at rated current undéc conventional test conditions and indication

and

class

pr or

of a

N the

onal

m) Hower dissipation for at least 50 %\and 100 % of the rated current, at fixed points or i
form of a diagram for that range)(additional parameters may be 63 % and 80 %) (se¢ 8.3
and 9.3.3)

n) Required minimum operating voltage of the indicator (see 9.4.3.6)

0) Hermissible current as a function of the ambient temperature (diagram) (see 9.4.3.2)

p) Instructions for mounting, where necessary, with respect to the dimensions (sketch)

q) Current carrying-ability under special conditions of mounting (for example, cross-sect
drea of connécted conductors, inadequate cooling, additional heat sources, etc.)



This change means the manufacturer does not have to formally publish the information but must have it available if a user requests it.
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Annex CC
(normative)

Examples of standardized fuse-links for the protection
of semiconductor devices 43

CC.1 General

This

annex is divided into seven specific examples of standardised dimensions:

S|
S
S
— S
S|
S
S

Fuse
fuse

In ad
shall
Whe
stan

CC.]

CC.2

The
dimg
voltg
e 7

e {

ystem of fuse-links with bolted connections, type A — British

ystem of fuse-links with bolted connections, type B — DIN

ystem of fuse-links with bolted connections, type C — North American

ystem of fuse-links with flush end connections, type A

ystem of fuse-links with flush end connections, type B — North American

ystem of fuse-links with cylindrical contact caps, type A — North American

ystem of fuse-links with cylindrical contact caps, type B — French

-links for the protection of semiconductor devices may also have the same dimensior
links according to:

EC 60269-2: system of fuses A, B, F and H;

EFC 60269-3: system of fuses A.

dition to meeting the requirements of this standard, the power dissipation of the fuse

not exceed the acceptable power dissipation of the associated fuse bases or fuse-hol
re the power dissipation of the fuse-link'exceeds the acceptable power dissipation g

P System of fuse-links with bolted connections, type A — British

.1 Scope

ollowing supplementary requirements apply to fuse-links having bolted connections, w
nsions comply~with the requirements given in Figure CC.1 to Figure CC.3. Their 1
ges and currents are as follows:

30 V ACup to 900 A;
90 V-AC up to 710 A.

fjardised fuse base or fuse-holder, de-rating values shall be given by the manufacturgr.

S as

-link
jers.
f the

—

hose
ated

CC.272Mechanical design (See 8. T of [IEC 60269-17202%)

The standardized dimensions of the fuse-links are given in Figure CC.1 to Figure CC.3.

CC.2.3 Construction of a fuse-link

For indication of operation, a striker fuse-link may be used. The standardised dimensions of
the striker fuse-links are given in Figure CC.4.


Note the tables for conventional times and currents are deleted from all the systems where they were present.
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Dimensions in millimetres
J
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@ ot @k
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] i i
3
\i
O ) — —A\J I Y
A
DU
-< D -
EC
Key

Typical Preferred
voltage maximum A B D E F G H J K
rating current rating

VIAC A max. max. max. nom. max: nom. nom. min. njax.

2B30 20 29 8,7 47,6 6,4 0,9 38 4 4,8 ,8

6P0 20 55 8,7 75 6.4 0,9 64,5 4 4,8 ,8

2B0 180 29,2 17,7 58,4 12,7 2,5 42 6,4 7,9 1|9,3

6P0 100 50,6 17,7 79,8 12,7 2,5 63,5 6,4 7,9 1|9,3

2B0 450 32,6 38,2 85 25,4 3,3 59 10,3 13 41,5

6p0 355 60 38,2 114 25,4 3,3 85 10,3 13 41,5

NOTE For DC and VSI voltage ratings consult the manufacturer.

Eigure CC.1 - Single body fuse-links
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Dimensions in millimetres

A
y

y
A

—
ey D -
- o IEC
Key
Typjcal Preferred
volthge maximum A B D E F G H J K
rating current rating
V AC A max. max: max. nom. nom. nom. nom. min. max.
230 900 32,6 38,2 85 25,4 6,4 59 10,3 13 B3
690 710 60 38,2 114 25,4 6,4 85 10,3 13 B3
NOTE For DC and VSI voltage ratings consult the manufacturer.

Figure CC.2 — Double body fuse-links
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Dimensions in millimetres

. J
— — S
[ 1 i A
I I V
O- =T ¢ -
| N
1 Y |
LG—J LLJ
| | §<
'_!'_J— I ! T ‘Y {'
I
-l D -
- o IEC
Key
Typical Preferred
voltage maximum A B D E F G H J K
rating current rating
VIAC A max. max max. nom. max. nom. nom. min. max
690 200 50,6 37 95 32 16 70 8,7 10,3 19,9
NOTE For DC and VSI voltage ratings consult the manufacturer.
Figure CC.3 — Twin\body fuse-links
Dimensions in millinpetres
QC [ D i - E »l laa B QG
| ‘ |
( =
K ‘ F (travel)
-~ = \.=
Striker released when
fuse operates (can also
be used for operating
auxilary equipment) IEC
Key
Typ ral.‘m"anp A B 0T D E T 0G
rating
V AC max. nom. nom. max. nom. nom. max.
230 48 0,8 6,4 5,6 19 5,6 7,9
690 62 0,8 6,4 5,6 19 5,6 7,9
NOTE For DC and VSI voltage ratings consult the manufacturer.

Figure CC.4 — Striker fuse-links


https://iecnorm.com/api/?name=ffdd58bb163577289503c3671d0faafa

- 40 - IEC 60269-4:2024 CMV © IEC 2024

CC.3 System of fuse-links with bolted connections, type B — DIN

CC.3.1 Scope

The following supplementary requirements apply to fuse-links having bolted connections, whose
dimensions comply with the requirements given in Figure CC.5 and Figure CC.6. They have
rated currents up to 1 250 A and rated voltages up to 1 250 V AC.

Conventional-current
Hetedourant Cemrentional e TypegR- I Type“gS”
A h ’nf ’f lnf "f

I—<4 L 144, 241, 1.5, 241,

4<4t <16 4 -, 94, 4564, 94,
e </, <863 1
63 <1, <160 2

4, 1,61, 15254, 1564,
#60<1,< 400 3
400 <4, 4

CC.3.2 Mechanical design (s€e 8.1 of IEC 60269-1:2024)

The standardized dimensions‘of the fuse-links are given in Figure CC.5 and Figure CC.6.

Fusg-links with othér) fixing dimensions, for example elongated holes, longituding
cross-slots, shall be.agreed between manufacturer and user.

or

CC.3.3 Construction of a fuse-link

If thg fuse-link is provided with an indicator or striker, then its position has to be agreed betyween
the manufacturer and user.
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IEC | 696/09
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Dimensions in millimetres

[ 7 I
U B I _B_ - N
i Y
< |l
| <48
F—s
€q
. d
Detail X
i< e =i
+1 0
hy hy 2-05 10 -0,3

\i
A
\i
A

a S o e
% &7 A

L
o b
<10 <10 So
03 w0
’ (9\]
- IEC

10 -1

A
y

Key
Bqdy size e al a2 b el e2 hl h2
2 max. max. min. max. max. +8,3 _8,5
000 80 105 56 20 51 21 M8 9 D
00 80 105 56 20 51 30 M10 11 11
110 140 86

@  Thread or correspondifig\through-hole for flat terminations

b Distance of terminals

o

nficator or striker (if required)
4 Ldg for signalling device (if required)

Figure CC.5 — Fuse-links with bolted connections, type B, body sizes 000 and 00
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Dimensions in millimetres

3)
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T 6 Cmm 71 T

IEC |697/09
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1 i/
[: P .~ E]}(\\ /
: AKm Y
d el . A-r
: S ‘.\':__F' T J, """iﬁ'.-.__:/,"E
i = N 1
: y Ccl>1l.7
e,
=214 2 o S | E
-t a1 > - “ -
Detail X'
|t »|
| |
hy hy +1,5 0
a > - > -
A
T o I
0 S
A V
|
<125 | | || =125 i
- -t - -t 0 ¥
6-0,3 3
- o
IEC
Key
Body size e a, a, b ey e, hy h,
+2 max. max. min. max. max. +0,3 0
0 -0}5
80 110 50 19 45 6,5 M10 11 il(
110 150 80
80 110 50 24 53 6,5 M10 11 1
110 150 80
80 110 50 24 61 6,5 M10 11 il(
110 160 80
80 10 50 29 76 6,5 M12 13 1B
110 150 80 7 8
120 210 140
210 250 180
1) THread or corresponding through-hole for flat terminations

2) Distance of terminals

3) Indicator or striker (if required)

4) Indicator or striker, position A or B (if required)

5) Alternative positions C, D and E for lug for signalling device (if required)

6) Gripping lugs, dimensions according to Figure 101 of IEC 60269-2: 2013/AMD2:2024 (if required)
7) M10 also possible

8) 11 also possible for M10

Figure CC.6 — Fuse-links with bolted connections, type B, body sizes 0, 1, 2 and 3
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CC.4 System of fuse-links with bolted connections, type C — North American

CC.4.1 Scope

The following supplementary requirements apply to fuse-links having bolted connections, whose
dimensions comply with the requirements given in Figure CC.7. Their AC rated voltages
(see CC.4.3) and currents are as follows:

— 130/150 V AC upto 1000 A;

— 250/300 VAC upto 800 A;

- HO0VvVAC upto+20074;
— 700V AC up to 600 A;
— 1000V AC up to 800 A.

For DC voltage ratings, see CC.4.4.

CC.4.2 Mechanical design (see 8.1 of IEC 60269-1:2024)

The ptandardized dimensions of the fuse-links are given in Figure CE€.7.

CC.4.3 Table 104

The power-frequency recovery voltage shall be:
Urest = 100 2 % of the rated voltage.

CC.4.4 Table 105

The mean value of the recovery voltage shall be:

100 J_rg % of the rated voltage.
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Dimensions in millimetres

=

A
Y

|
|

e
B, >t
- 5, =
= > IEC
Key
Typjcal Preferred
volthge current A B B, B, C D E F G H
rating rating
V AC. A max. nom. max. min. max. max. max. min. max. npax.
150 50 to 450 69,1 52,4 57,5 45 31 29,1 5,2 22,6 8,3 20,9
500 to 1 000 | 90,6 62,0 67 47,5 33,4 40,9 6,8 25,8 10,7 30,2
250/300 35 to 60 82,6 61,9 67,5 55,5 42,9 21 3,6 19,5 9,1 211
65 to 200 81,1 60,3 64 54 42,9 31,8 5,2 25,8 9,1 19,1
225 to 800 99,2 70,6 79 55,5 42,1 51,2 6,8 25,4 12,3 25,6
500 35 to 60 92,6 62,7 75 54 54,1 25,4 3,6 19,5 9,1 30,1
65 to 100 93,5 73,0 79 66,5 55,6 25,8 3,7 19,5 9,3 2,8
110 to 200 93,8 73,0 76,5 66,5 55,7 31,4 5,2 25,8 9,1 19,1
22510 400 | 111,9 83,3 89 68 54,8 38,5 6,8 25,8 11,4 32,4
450 to 600 | 115,6 86,5 91,5 69 58 51,2 6,8 38,5 12,3 33,8
700 to 800 166 110;0 128 85,5 58 63,9 10,1 51,2 15,9 58,4
900 to 1200 | 178,6 |.127,0 140 110 84,2 77,4 11,5 60,7 17,9 47,9
700 35to 60 142,6 92,1 100 72 74,6 25,8 5,2 19 10,7 38,7
65 to 100 113,6 92,1 95,5 72 74,6 31,4 5,2 19 10,7 34,2
110 to 200 131 102,4 108 72 73,8 38,5 6,8 25,8 12,3 48,3
225 te’400 131 102,4 111 73 73,8 51,2 6,8 38,5 14,7 52,7
450to 600 | 181,6 | 129,4 147 81 73,9 63,9 10,1 38,5 16,3 82,3
100 35 to 60 128,6 | 108,0 111 98 90,5 25,8 5,2 19,5 8,3 21,3

©

110 to 200 146,9 | 118,4 123 104 89,7 39,3 6,8 25,8 11,7 29,7
225 to 400 148,1 118,4 124 104 90,5 51,2 6,8 38,5 11,4 31,4

450 to 800 | 197,7 | 150,8 154 117 101,6 89,8 10,1 51,2 16,3 53,3

NOTE For DC and VSI voltage ratings consult the manufacturer.

Figure CC.7 — Bolted fuse-links, type C
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CC.5 System of fuse-links with flush end connections type A

CC.5.1 Scope

The following supplementary requirements apply to fuse-links having flush end connections
whose dimensions comply with the requirements given in Figure CC.8. They have rated currents
up to 5 000 A and rated voltages up to 1 250 V AC.

Conventional-current
Rated-current Conventional-time Type—gRZ I Type“gS2
A h ot - Ios k

I—<4 LS 14, 241, 15514, 241,

4 <} <16 1 14, 9, 16 9,
6-</,—<863 L
$3 </, <160 2

4, 181, 1254, 1564,
460<1,<400 3
400 <1, 4

CC.8.2 Mechanical design (see 8.1 of,lJEC 60269-1:2024)

The standardized dimensions of the fuse-links are given in Figure CC.8.

CC.5.3 Construction of a-fuse-link

The fuse-links may havetindicators or strikers, and if they are fitted, the standardised positions
are ghown in Figure CGC:8.
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Dimensions in millimetres

Alternative position of

indicator or striker B

fan)

Y J D
i’ Body sizes 00 to 3
See £
Note 1 >
Alternative position of Alternative position of
indicator or striker indicator or striker
B
A 7
A Y //@\ |
| B -2
\ \ / n
i i s
v \ b
Body sizes 4 Body sizes 4
2 holes 4 holes IEC
Key
Bofdy Typical Preferred D
i3 Ita i
1 vr(:atin%e mcauxrlrr:rl:tm L B ¢ Thread Minimum g
rating depth
V AC A max. max. min.
op 690 400 65 30x%48 15 M8 5 0,2
oft 690 630 53 45 17 M8 5 0,2
oft 1 000 500 77 45 17 M8 5 0,2
oft 1250 400 82 45 17 M8 5 0,2
1 690 1000 53 53 19 M8 8 0,3
1 1 000 800 77 53 19 M8 8 0,3
1 1250 630 82 53 19 M8 8 0,3
. 690 1600 53 61 23 M10 9 0,4
. 1,000 1250 77 61 23 M10 9 0,4
. 1250 1000 82 61 23 M10 9 0,4
3 690 2 500 53 76 28 M12 9 0,5
3 1 000 2 000 93 76 28 M12 9 0,5
3 1250 1600 99 76 28 M12 9 0,5
4 hole
4 690 5 000 67 120 50 M10 9 2,0
4 1 000 4 000 89 120 50 M10 9 2,0
4 1250 3 150 110 120 50 M10 9 2,0
2 hole
4 690 5 000 94 120 50 M12 10 2,0
4 1 000 4 000 100 120 50 M12 10 2,0
4 1250 3 150 120 120 50 M12 10 2,0

NOTE 1 Minimum distance between mounting face and other fuse features.

NOTE 2 Alternative shapes of the end contact are permitted provided the surface area is not less than those
shown.

NOTE 3 For DC and VSI voltage ratings consult the manufacturer.

Figure CC.8 — Flush end fuse-links, type A
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CC.6 System of fuse-links with flush end connections, type B — North American

CC.6.1 Scope

The following supplementary requirements apply to fuse-links having flush end connections,
whose dimensions comply with the requirements given in Figure CC.9. Their AC rated voltages
(see CC.6.3) and currents are as follows:

— 130/150 V or 150 V AC up to 6 000 A;

— 250/300 V AC up to 4 500 A;

A . O OO-O—A
- UU vV AU UP 1U 2 UUU A.

For DC voltage ratings see CC.6.4.

CC.6.2 Mechanical design (see 8.1 of IEC 60269-1:2024)

The ptandardized dimensions of the fuse-links are given in Figure CC.9.

CC.6.3 Table 104

The power-frequency recovery voltage shall be:
Urest = 100 5 % of the rated voltage.

CC.6.4 Table 105

The mean value of the recovery voltage shall be:

100 '3 % of the rated voltage.
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Dimensions in millimetres

— 1 & A A
~ ~ ~
1 A r r \i \i
_ D B _ D D A
1 - : 1 = A N
& N / o lo-o-6\
sl @_) © B | PN 2 9 B\ W
[N\ A N r N
| IEC IEC - IEQ
Two fixing screws Four fixing screws Six fixing screws
Key
voftage | eurrent A P c » Thread Fixing
r4ting rating inches screws
V AC A max. max. max. mas.
13p/150 1000 to 2 000 49,2 51,2 25,8 3/8"-24 x Vo 2
2 500 to 3 000 49,2 76,6 38,5 %"-20 x V5" 2
3 500 to 4 000 49,2 89,5 38,5 38,5 %"~ 20 x Vo 4
5000 to 6 000 61,9 146,5 38,5 38,5 %"-20 x V5" 6
25p/300 800 to 1 200 67,4 76,6 38,5 3/87-24 x V5" 2
1500 to 2 500 67,4 89,5 38,5 38,5 3/8"-24 x Vo 4
3000 to 4 500 67,4 1147 38,5 38,5 %"-20 x V5" 4
600 700 to 800 103,2 76,6 38,5 3/87-24 x V5" 2
1 000 to 1 200 103,2 89,5 38,5 38,5 3/87-24 x V5" 4
1500 to 2 000 103,2 114,7 38,5 38,5 %"-20 x V5" 4
2  Diameter — threads perjnch x depth.
NOTE For DC. and ViSlvoltage ratings consult the manufacturer.
Figure CC.9 — Flush end fuse-links, type B
CC.7—Systemof fuse-timks traving cytimdricat comtact taps, type A=

North American

CC.7.1 Scope

The following supplementary requirements apply to fuse-links having cylindrical contact caps
whose dimensions comply with the requirements given in Figure CC.10. Their AC. rated
voltages (see CC.7.3) and currents are as follows:

— 150 V AC-up 35A to 60A;

— 600V AC-up 110 30 A;

— 1000V AC-up 1to 30 A.

For DC voltage ratings see CC.7.4.
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CC.7.2 Mechanical design (see 8.1 of IEC 60269-1:2024)

The standardized dimensions of the fuse-links are given in Figure CC.10.

CC.7.3 Table 104

The power-frequency recovery voltage shall be:

Utest = 100 ©

5
0

CC.7.4 Table 105

% of the rated voltage.

The mean value of the recovery voltage shall be:

Utest = 100 fg % of the rated voltage.

Dimensions in millinpetres

- /
8
v L )
b b
- a -
IEC
Key
Typical Preferred
volthge rating maximum a b ¢ d ,
current
rating
V AC A max. min.
0,6
150 35-60 517 15,9 20,6 £ 0,2 6 2+
0,6
600 1-30 127t—3 +-2 16,2 20,6 + 0,2 11 2+1
0,6
1000 1-30 66,7 " 16,2 14,5 £ 0,2 11 21

NOTE For DC

. and VSI voltage ratings consult the manufacturer.

a8 Cylindrical part within which the specified tolerances shall not be exceeded.

b The diameter of the cartridge between the end caps shall not exceed diameter c.

Figure CC.10 — Fuse-links with cylindrical contact caps, type A
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CC.8 System of fuse-links having cylindrical contact caps, type B — French

CC.8.1 Scope
The supplementary requirements apply to fuse-links having cylindrical contact caps whose

dimensions comply with the requirements given in Figure CC.11 and Figure CC.12. The
preferred rated voltages and corresponding rated currents are as follows (see Table CC.1):

Table CC.1 — Typical rated voltages and preferred maximum rated currents

__Typical voltage rating Preferred maximum current Size
rating
V AC. A
600 63 14 x 54
600 125 22%. 58
690 32 10/« 38
690 50 14 x 51
690 100 22 x 58
690 250 27 x 60
800 100 27 x 60
1500 63 20 x 127
1500 63 22 x 127
1500 100 36 x 127
2 500 25 20 x 127
3 000 63 20 x 190
3 000 100 36 x 190

NOTE For DC and VSI voltage ratings consult(fhe manufacturer.

GG_E [13 ” [13 bh > 4 )
Conventional-current
Rated current Conventional-time Type“gR” ‘ “gS”
A h ’nf ’f lnf "f

<& LS 4, 2414, 154, 241,

4 4 h <16 1 - 9, 54, 94,
EWAl L o2 4
63 <4, <160 2

14, 1,61, 1254, 1561,
160 <1, <400 3
400 <4, 4

CC.8.2 Mechanical design (see 8.1 of IEC 60269-1:2024)

The standardized dimensions of the fuse-links are given in Figure CC.11 and Figure CC.12.


https://iecnorm.com/api/?name=ffdd58bb163577289503c3671d0faafa

Dimensions in millimetres

» O
A ( N
Q
gl b _|-
\i \ )
b b _ b
—1 a -
o o IEC

The drawings are not intended to govern the design of fuse-links except as regards the notes and dimensions shown.

Size a b c d r
max. min.
10 x 38 38 tgz 10,5 10,3+ 0,1 6 1,5+0,5
14 x 51 51106 13,8 14,3 0,1 7,5 2+ 1
22 x 58 58 191 16,2 22,2 +0,1 11 2+1
27 x 60 60.3 0.8 16.3 27 £ 0,2 14 1,7+ 1
20 x 127 127 +1 16.2 20.6 £ 0,2 10.8 2+1
20 x 190 188 +'2 3) 16,2 20,6 £ 0,2 10,8 2+1
22 x 127 127 +23) 16,2 22,2+0,1 11 2+1
36 x 127 127 £ 1 27 36,3+1 247 2+1
36.x90 188 + 2 3) 27 36,.3+ 1 247 2+1

a Cylindrieal part within which the specified tolerances shall not be exceeded.

b Thediameter of the cartridge between the end caps shall not exceed diameter c.

¢ For striker versions, the tolerance is *+ 1.

Figure CC.11 — Fuse-links with cylindrical contact caps, type B
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Dimensions in millimetres

282
26
23
1
e
.
|
L
| |
[

M D
= > IEC
Key
Sy I mm maximum
S, /¥ mm to 10 mm
a Diameter of cylinder in which the striker must stay

NOTH The overall length a (see Figure CC.11) does not include S,
The drawing is not intended to govern the design of fuse-links except as regards the notes and dimensions shpwn.

Figure CC.12 — Fuse-links with cylindrical contact caps with striker, type B
(additional dimensions for all sizes except 10 x 38)
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List of comments

This is the first of many changes requested by the HAS consultants to ensure CENELEC
compliance, when they reviewed the committee draft for vote (CDV).

If other changes are not otherwise commented then the changes were also the result of the
HAS review.

The largest changes required are to the introduction and the scope.

These changes should not have changed the “spirit” of the wording.

Trerewas debate—around—this thange—The standardsfor fuses—above—+066—V—AC; and
1 500 V DC are all based around distribution systems (or traction systems). Thisqwofding
s likely to be changed when an additional standard for the higher voltages is published, a
oint working group is close to finishing this new standard.

These notes are considered to be covered elsewhere in the standard or areinot requifed.

Changes are to align the details to specific editions or they are not referred to later in the
standard.

The date is added for clarity.
This paragraph is added for clarity.

Deleted as the committee could not see the value of thetroetes, or indeed, know whalt the
meaning was.

The statement is not totally clear and is deemed to‘confuse the users (and manufactufers)
Bnd as an application comment it should be in IEC.60269-5.

Subclause 3.10 is removed as this is an application comment.
) is added to ensure a user will use an appropriate fuse-base or fuse-holder.

This is not totally clear regarding fixing-of the fuse-link to a busbar, but as the test$ are
mostly performed on busbars theni'one could assume that mounting to busbafs is
bppropriate for fuse-links to this.standard. The wording will be improved during the [next
Mmaintenance.

This is added for clarificatien.
Deleted as the range 50_% to 100 % covers the range.
Added as details arenow in the table.

Table 101 is added’here to remove the need for the table to be included in each fuse sygtem
described in the“annexes. Consequently, the tables in the annexes are now removed.

The testing and production of the overload curves is removed completely. To producg this
curve takes considerable test effort and the committee did not believe the curve aflded
valug to the information for users. The test points could be selected to be a boundary
cohdition or could be chosen to simply produce a curve which would then have no value.

Dverload canabhilities are aiven in nroducers documentation
g ) g

Words added to be none specific as performance between manufacturers can vary.

“recommended” needed strengthening and it should be noted that the minimum breaking
capacity for DC in this standard has been increased.

This is clarification and is more specific to define a minimum current for the VSI test.

The comments on pre-arcing characteristics are to clarify the characteristics a
manufacturer should provide if requested.

This points the user to where to find a method for calculation of /2t at lower voltages.

This is new to this edition in that previously the manner to mark VSI fuse-links was not
specifically defined.

This is added for clarification.
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23
24
25
26
27
28
29

30
31
32

33

34

35
36

37
38

39

40

41

42

43

This is added for clarification.
This is less wordy and is specific.

This change is to clarify the wording.

This is an application problem and is been deleted form the standard as inappropriate.

The overload test is deleted, hence removed from the table.

Wording is changed for clarification.

Where possible the use of AC or DC for testing is included to give more flexibility for

manufacturers and test authorities.

Wording is changed for clarification.
A pass/fail condition is now defined.

Until this edition the conventional times were not defined for aR fuse-links: They
hssumed by manufacturers and test authorities to be the same as for gR but'they are
Hefined.

As with the overload curve the test for overload is removed from thé standard. This W
peneralised test introduced in earlier standards but has little releyahce to applications
est takes considerable time and the committee concluded that it'could be removed wi
detriment to products.

The voltages in IEC 60269-4 will be differently definedta those in other parts. This
bart as the tolerances on the test voltages (see later tables) are also differing.

This is added for clarification.

The testing voltages are standardised so tolerancés are common, rather than differin
590 V specifically.

The testing voltage tolerances are adjusted.

The test voltages are clarified, as VSl test could be performed with batteries or capad
he tolerance based on ripple of recfified.

barts require differing acceptabilities, it is better placed in IEC 60269-1.
For some time the formerterm discrimination has been referred to as selectivity.

Suidance was added -as informative many years ago, since IEC 60269-5 was devel
his annex is superfluous. IEC 60269-5 has a more extensive section on application of
inks for the protéction of semiconductor devices.

This change means the manufacturer does not have to formally publish the informatio
must haveiittavailable if a user requests it.

Note the-tables for conventional times and currents are deleted from all the systems w
hey/were present.

were
now

as a
The
hout

is in

g for

itors

Historically the acceptability of results was differing across the standards. Unless spégcific

bped
use-

h but

here
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Table CC.1 — Typical rated voltages and preferred maximum rated currents
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FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization)comp

-operation on all questions concerning standardization in the electrical and electronic fields. ;To this en
addition to other activities, IEC publishes International Standards, Technical Specificationsy. Technical Re]
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC_‘Publication(s)”).
pparation is entrusted to technical committees; any IEC National Committee interested/in the subject dea
By participate in this preparatory work. International, governmental and non-governmental organizations li
th the IEC also participate in this preparation. IEC collaborates closely with the)lnternational Organizati
landardization (ISO) in accordance with conditions determined by agreement (between the two organizati

nsensus of opinion on the relevant subjects since each technical ,committee has representation frg
erested IEC National Committees.

mmittees in that sense. While all reasonable efforts are made to ensure that the technical content ¢
blications is accurate, IEC cannot be held responsible for‘the way in which they are used or fo
sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public
nsparently to the maximum extent possible in their national and regional publications. Any divergence be
y IEC Publication and the corresponding national @rregional publication shall be clearly indicated in the

C itself does not provide any attestation of conformity. Independent certification bodies provide conf
sessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fg
rvices carried out by independent certification bodies.

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

embers of its technical committe€stand IEC National Committees for any personal injury, property dama
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any othe
blications.

tention is drawn to the‘Normative references cited in this publication. Use of the referenced publicati
Hispensable for the"correct application of this publication.

C draws attention®to the possibility that the implementation of this document may involve the use
tent(s). IEC/takes no position concerning the evidence, validity or applicability of any claimed patent rig
spect thereofs As of the date of publication of this document, IEC had not received notice of (a) patent(s),
by be required to implement this document. However, implementers are cautioned that this may not rep
b latest information, which may be obtained from the patent database available at https://patents.iec.ch
all/hot-be held responsible for identifying any or all such patent rights.

rising

national electrotechnical committees (IEC National Committees). The object of IEC is to promate internagtional

d and
ports,
Their
t with
Bising
bn for
ns.

e formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interngtional

m all

C Publications have the form of recommendations for international use and are accepted by IEC Ngtional

f IEC
r any

htions
ween
atter.

rmity
r any

liability shall attach to IEC or itsidirectors, employees, servants or agents including individual experts and

ge or
) and
I IEC

ns is

bf (a)
hts in

hich
esent
. IEC

IEC
committee 32: Fuses. It is an International Standard.

60269-4 has been prepared by subcommittee 32B: Low-voltage fuses, of IEC tech

nical

This sixth edition cancels and replaces the fifth edition published in 2009, Amendment 1:2012
and Amendment 2:2016. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) the introduction of voltage source inverter fuse-links, including test requirements.

b) coverage of the tests on operating characteristics for AC. by the breaking capacity tests.

c) the updating of examples of standardised fuse-links for the protection of semiconductor
devices.
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The

text of this International Standard is based on the following documents:
Draft Report on voting
32B/746/FDIS 32B/753/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The

This
acco
at wi
desg

This
Gen

This

Whe
appl

Tabl
Addi

A lis
foun

The

stabllity date indicated on the dEC website under webstore.iec.ch in the data related tq

speg
e T
o
e 1

language used for the development of this International Standard is English.

document was drafted in accordance with ISO/IEC Directives, Part 2, and develops
rdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, avai
ww.iec.ch/members_experts/refdocs. The main document types developed by IEG
ribed in greater detail at www.iec.ch/publications.

part is to be used in conjunction with IEC 60269-1:2024, Low-voltagée fuses — Pg
bral requirements.

Part 4 supplements or modifies the corresponding clauses orisubclauses of Part 1.

fe no change is necessary, this Part 4 indicates that the relevant clause or subcl
es.

s and figures which are additional to those in Part’1 are numbered starting from 101

lional annexes are lettered AA, BB, etc.

i on the IEC website.

committee has decided that the“contents of this document will remain unchanged unt
ific document. At this date, the document will be

pconfirmed,
ithdrawn, or

pvised.

ed in
able
are

rt 1:

ause

t of all parts of the IEC 60269 seriesy under the general title: Low-voltage fuses, can be

| the
the
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LOW-VOLTAGE FUSES -

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

1 Scope

IEC
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d) 3
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3
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6
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t

2024

50269-1 applies with the following supplementary requirements.

50269-1, if not otherwise indicated hereinafter, and shall also comply with
lementary requirements laid down below.

e supplementary requirements apply to fuse-links for application in‘equipment conta
conductor devices for circuits of nominal voltages up to 1 000 & AC or 1 500 V DC
e fuse-links higher rated voltages can be used.

Such fuse-links are commonly referred to as "semiconductor fuse-links".

conductor fuse-links in such a way that they can beeplaced by other fuse-links havin
b characteristics, provided that their dimensions’ are identical. For this purpose,
Hard refers in particular to

he following characteristics of fuses:

their rated values

their temperature rises in normalsservice

their power dissipation

their time-current charactéristics

their breaking capacity

their cut-off current characteristics and their /2¢ characteristics

— ~ ~— — ~— — —

their arc voltage)characteristics
pe tests for verification of the characteristics of fuses
he markings-on fuses
vailability’and presentation of technical data (see Annex BB).

2

Normative references

-links for the protection of semiconductor devices shall comply with all requiremenjts of

the

ning
For

object of these supplementary requirements is to establish the characteristigs of

j the
this

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 60269-1:2024, Low-voltage fuses — Part 1: General requirements

IEC 60269-2:2013, 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 A to K

IEC 60269-2:2013/AMD1:2016
IEC 60269-2:2013/AMD2:2024
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IEC TR 60269-5:2014, Low-voltage fuses — Part 5: Guidance for the application of low-voltage
fuses
IEC TR 60269-5:2014/AMD1:2020

IEC 60417, Graphical symbols for use on equipment

ISO 3, Preferred numbers — Series of preferred numbers

3 Terms and definitions

IEC p0269-1 applies with the following supplementary definitions.

3.2 General terms

3.2.101

semjconductor device
devite whose essential characteristics are due to the flow of chargeé carriers within a
semiconductor.

[SOURCE: IEC 60050-521:2002, 521-04-01]

3.2.102

semjconductor fuse-link
currgnt-limiting fuse-link capable of breaking, under specific conditions, any current value within
the Qreaking range (see 8.4)

3.2.103
signjlling device
devige forming part of the fuse and signalling the fuse operation to a remote place

Note [l to entry: A signalling device consists-of a striker and an auxiliary switch. Electronic devices may also be
used.

3.2.104
voltage source inverter
VSIT

a voltage stiff inverter

Note [ to entry: Alsowreferred to as a voltage stiff inverter i.e. an inverter that supplies current without any prgctical
chande in its outpu{ voltage.

[SOYURCE: {EC 60050-551:1998, 551-12-11]

3.2.105
voltage source Inverter fuse-1ink
VSI fuse-link

current-limiting fuse-link capable of breaking, under specified conditions, the short circuit
current supplied by the discharge of a DC-link capacitor in a voltage source inverter

Note 1 to entry: The abbreviation "VSI fuse-link" is used in this document.

Note 2 to entry: A VSI fuse-link usually operates under a short circuit current supplied by the discharge of a DC-
link capacitor through a very low inductance, in order to allow high frequency in normal operation. This short circuit
condition leads to a very high rate of rise of current equivalent to a very low value of time constant, typically 3 ms or
less. The supply voltage is DC, even though the applied voltage decreases as the current increases during the short
circuit.

Note 3 to entry: In some multiple AC drive applications, individual output inverters may be remote from the main
input rectifier. In these cases, the associated fault circuit impedances may influence the operation of the fuse-links.
— the associated time constant and the size of the capacitors need to be considered when choosing the appropriate
short circuit protection.
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4 Conditions for operation in service
IEC 60269-1 applies with the following supplementary requirements.
Fuses must be only used according to their rated values.

4.5 \Voltage

4.5.1 Rated voltage

For ACthe rated voltage of a fuse-link-is related-to the applied voltage it is based on-the
valug of a sinusoidal AC voltage. It is further assumed that the applied voltage retains the\d
valug throughout the operation of the fuse-link. All tests to verify the ratings are based or

causle a variation of more than 5 % above or 9 % below the mean value

4.5.2 Applied voltage in service

Undegr service conditions, the applied voltage is that voltage mhich, in the fault circuit, ca
the durrent to increase to such proportions that the fuse-link will operate.

For AC, consequently, the value of the applied voltage\in a single-phase AC circuit is us
identical to the power-frequency recovery voltage. €or“all cases other than the sinusoidg
voltdge, it is necessary to know the applied voltagé.as a function of time.

For a unidirectional voltage and for VSI fuseslinks, the important values are:

—

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

—

e instantaneous value near the enhd of the arcing period.
4.6 | Current

The fated current of a semiconductor fuse-link is based on the RMS value of a sinusoidd
currgnt at rated frequenacy.

For PC, the RMS (value of current is assumed not to exceed the RMS value based
sinugoidal AC current at rated frequency.

NOTH The thermal response time of the fuse-element may be so short that it cannot be assumed that ope
underfconditions which deviate much from sinusoidal current can be estimated on the basis of the RMS current
This |s so).in particular at lower frequency values and when the current presents salient peaks separat

RMS
ame
this

Itis
ot to

Lises

ually
I AC

I AC

DN a

Fation
hlone.
bd by

appreciable intervals of insignificant current; for example, in the case of frequency converters and tr

hction

applicatiorTs:
4.7 Frequency, power factor and time constant

4.71 Frequency

The rated frequency refers to the frequency of the sinusoidal current and voltage that form the

basis of the type tests.

4.7.3 Time constant (7)

For DC, the time constants expected in practice are considered to correspond to those in

Table 105.
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For VSI fuse-links, equivalent time constants expected in practice are considered to correspond
to those in Table 106.

NOTE 2 The high rate of rise of short circuit current is due to the low inductance, which is considered to be
equivalent to a low time constant.

NOTE 3 Instead of time constant di/dt can be used in case of short circuit condition.

di/dt = E/L.
E = voltage value of the DC power source,

L = total inductance of the capacitor discharge circuit.

5 Classification

IEC p0269-1 applies.

6 Characteristics of fuses
IEC p0269-1 applies with the following supplementary requirements.

6.1 | Summary of characteristics

6.1.3 Fuse-links
a) Rated voltage (see 6.2)

b) Rated current (see 6.3 of IEC 60269-1:2024)

c) Hind of current and frequency (see 6.4 of IEC'60269-1:2024)
d) Rated power dissipation (see 6.5 of IEC _60269-1:2024)

e) Tlime-current characteristics (see 6.6)

f) Breaking range (see 6.7.1 of IEC 60269-1:2024)

h) Cut-off current characteristies:(see 6.8.2)

’+ characteristics (see 6.8.3)
)
k)

imensions or size (if\applicable)

R
K
F
T
B
g) Rated breaking capacity (see 6.2 of IEC 60269-1:2024)
¢
1
O
Arc voltage characteristics (see 6.9)
A

use-links may.-only be used with the fuse-base and/or fuse-holder assigned by the
manufacturerand defined in the manufacturer’s instructions

6.2 | Ratedvoltage

For natéd’AC voltages up to 690 V and DC voltages up to 750 V, IEC 60269-1 applies; for higher
voltages, the values shall be selecied from the R 5 series or, where not possible, from the R 10
series of ISO 3.

A fuse-link shall have an AC voltage rating or a DC voltage rating or a VSI voltage rating. It may
have one or more of these voltage ratings.

6.4 Rated frequency

The rated frequency is that frequency to which the performance data are related.
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6.5 Rated power dissipation of the fuse-link and rated acceptable power dissipation of
a fuse-holder

In addition to the requirements of IEC 60269-1, the manufacturer shall indicate the power
dissipation as a function of current for the range 50 % to 100 % of the rated current.

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

6.6 Limits of time-current characteristics

6.6.2 Time-current characteristics, time-current zones
6.6.3.1 General requirements

The time-current characteristics depend on the design of the fuse-link, and, for a given {use-
link, jon the ambient air temperature and the cooling conditions.

The manufacturer shall provide time-current characteristics based on anambient tempertture
of 2D °C to 25 °C in accordance with the conditions specified in*-9.3. The time-cufrent
charfcteristics of interest are the pre-arcing characteristic and operating characteristics.

For AC, the time-current characteristics are stated at rated“frequency and for pre-arcirjg or
operpting times longer than 0,1 s.

For DC, they are stated for time constants according to Table 105 and for pre-arcing or
operpting times longer than 15+7.

For the higher values of prospective currentg(shorter times), the same information shall be
presented in the form of /2¢ characteristics (see 6.8.2).

6.6.2.2 Pre-arcing time-current\characteristics

For AC, the pre-arcing time-current'characteristic shall be based on a symmetrical AC cufrent
of a ptated value of frequency:(rated frequency).

For |DC, the pre-arcing\ time-current characteristic is of particular significance for tjmes
exceleding 157 for theywelevant circuit, and is identical to the AC pre-arcing time-cufrent
charpcteristic in this zone.

NOTH 1 Because/of the wide range of circuit time constants likely to be experienced in service, the informatipn for
times|shorter than 15z is conveniently expressed as a pre-arcing /¢ characteristic.

NOTH 2 , The value of 157 has been chosen to avoid the effects which different rates of rise of current have ¢n the
pre-afcing time-current characteristic at shorter times.

6.6.2.3 Operating time-current characteristics
For AC with times longer than 0,1 s and for DC with times longer than 157, the arcing period is

negligible compared to the pre-arcing time. The operating time is then equivalent to the pre-
arcing time.

6.6.3 Conventional times and currents
6.6.3.1 Conventional times and currents for "aR" fuse-links

See 8.4. and Table 101
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6.6.3.2 Conventional times and currents for "gR" and "gS" fuse-links

The conventional times and currents are given in Table 101.

Table 101 — Conventional time and current for "gR" and "gS" fuse-links

Conventional current
Rated current Conventional time
Type "gR" Type "gS"
A h
Inf If Inf If

I, =4 1 111, 211, 151, 211

4<1 <16 1 1,11, 1,91, 1,51, 1,9
16 </ <63 1
b3 </ <160 2

1,11, 1,61, 1,254 1,61
60 </ =400 3
400 < /| 4

NOTE The conventional times also apply for "aR" — fuses

6.6.4 Gates

Not applicable.

6.7 | Breaking range and breaking capacity
6.7.1 Breaking range and utilization class
The first letter shall indicate the breakingrange:

— "B" fuse-links (partial-range breaking capacity, see 8.4);

— "p" fuse-links (full-range breaking capacity).

The second letter "R" and "S” shall indicate the utilization class for fuse-links complying|with
this $tandard for the protection of semiconductor devices.

The type "R" is typically faster acting than type "S" and gives lower 72¢ values.

The type "S7-generally has lower power dissipation and gives enhanced utilization of cgbles
compareddostype "R".

For ¢xample:

— aR indicates fuse-links with partial range breaking capacity for the protection of
semiconductor devices;

— gR indicates fuse-links with full-range breaking capacity for general application and
semiconductor protection, optimised to low /2¢ values;

— ¢S indicates fuse-links with full range breaking capacity for general application and
semiconductor protection, optimised to low power dissipation.

Some aR fuse-links are used to protect voltage source inverters. Even though they are common
aR fuses on AC, they must be tested differently under VSI DC short-circuit conditions. For these
reasons, their designation is still "aR" but their DC characteristics must be clearly stated "for
VSI protection" in the manufacturer’s data sheets.
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6.7.2 Rated breaking capacity
A breaking capacity of at least 50 kA for AC and 20 kA for DC is required.

For AC, the rated breaking capacity is based on type tests performed in a circuit containing only
linear impedance and with a constant sinusoidal applied voltage of rated frequency.

For DC, the rated breaking capacity is based on type tests performed in a circuit containing
only linear inductance and resistance with mean applied voltage.

For VSI, the rated breaking capacity is based on type tests performed in a circuit with low time
constant—The time constant for testsis defined in-Table 106 - The rnqnirnd rated—maximum

breaking capacity of VSI fuses is at least 20 kA.

NOTH The addition in practical applications of non-linear impedances and unidirectional voltage component$ may
signiffcantly influence the breaking severity either in a favourable or unfavourable direction.

6.8 Cut-off current and 72t characteristics
6.8.2 Cut-off current characteristics

The [manufacturer shall provide the cut-off current characteristics” which shall be gjven,
according to the example shown in Figure 4 of IEC 60269-1:2024, in a double logarithmic
presgntation with the prospective current as abscissa and, i necessary, with applied voltage
and/pr frequency as a parameter.

For AC, the cut-off current characteristics shall represent the highest values of current likgly to
be experienced in service. They shall refer to the conditions corresponding to the test condifions
of this standard, for example, given voltage, freQuency and power-factor values. The cit-off
currgnt characteristics may be defined by the tests specified in 9.6.

For DC, the cut-off current characteristics_shall represent the highest values of current likgly to
be ekperienced in service in circuits having a time constant specified in Table 105 for aR, gS
and gR fuse-links, or in Table 106 for'aR fuse-links in VSI applications. For aR, gS an@ gR
fusetlinks, these values will be exceeded in circuits of smaller time constants than thosge of
Tablg 105. The manufacturer shall provide the relevant information to enable the determingtion
of these higher cut-off current.eharacteristics.

NOTH The cut-off current characteristic varies with the circuit time constant. The manufacturer should providqe the
relevgnt information to enable.these variations to be determined at least for time constants of 5 ms and 10 ms]|

6.8.3 12t characteristics
6.8.3.1 Pre-arcing 2t characteristic

For AGthe manufacturer shall provide the pre-arcing 72 characteristic based on a symmefrical
AC ourrentata-statedfrequencyvalue{ratedfrequency)-

J

For DC, the manufacturer shall provide the pre-arcing /2¢ characteristic based on RMS DC
current at a time constant specified in Table 105 for aR, gS and gR fuse-links or in Table 106
for aR fuse-links in VSI applications.

For DC, the prearcing /%t value represents the lowest value likely to be experienced in service.
It shall be based on RMS DC current as defined in the test requirements of test No.1 of the
breaking capacity.
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6.8.3.2 Operating 72t characteristics

For AC, the manufacturer shall provide the operating 72¢ characteristics given with applied
voltage as a parameter and for a stated power-factor value. In principle, they shall be based on
the moment of current initiation that leads to the highest operating /2¢ value (see 9.7). The
voltage parameters shall include at least 100 %, and 50 % of rated voltage.

For DC, the manufacturer shall provide the operating /2¢ characteristics given with the applied
voltage as a parameter and for a time constant specified in the Table 105 for aR, gS and gR
fuse-links, or Table 106 for aR fuse-links in VSI applications. The voltage parameters shall
include_at least 100 % and 50 % of rated \/nlfngn It is Im:rmifh:d to determine the npprnti
charpcteristics at lower voltages from tests in accordance with Table 105 or Tablg
according to their DC. application or VSI application.

g I%t

The J2¢ at reduced voltages may be calculated using the method described in IEC60269-1:2
Clause B.3.

6.9 | Arc voltage characteristics

Arc yoltage characteristics provided by the manufacturer shall give‘the highest (peak) val

arc \

and,|in the case of AC, for power factors as stated in Table 104-and, in the case of DC at
consftants specified in Table 105 or in Table 106 according.'to their DC application or
application.

7

Markings

IEC p0269-1 applies with the following supplethentary requirements.

7.3 | Marking of fuse-link

Subglause 7.3 of IEC 60269-1:2024-applies with the following addition:

anufacturer's identification reference and/or symbols enabling all the characteristics |
im 6.1.3 of IEC 60269-1:2024 to be found;

tilization class, "aR%or-"gR" or "gS";

combination of symbols of IEC 60417 of a fuse (5016) and a rectifier (5186) as s
elow:

o Q

106

024,

e of

oltage as a function of the applied voltage of the circuit in-which the fuse-link is ins¢rted

time
VSl

sted

own

= B

Symbol IEC 60417-5016 (2002-10) Symbol IEC 60417-5186 (2002-10)

For VSI rated fuse-links an additional mark, e.g. "1 200V DC VSI" with the voltage rating value
must be stated on the product.
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Standard conditions for construction

IEC 60269-1 applies with the following supplementary requirements.

8.3

Temperature rise and power dissipation of the fuse-link and acceptable power

dissipation of a fuse-holder

Fuse-links shall be so designed and proportioned as to carry, when tested in accordance with
9.3, the rated current without exceeding,

8.4

The [fuse-link shall be so designed and proportioned as to carry continuously any valy
current up to its rated current.

"aR"|fuse-links shall operate and break the circuit for any current vafue/not exceeding the 1
breaking capacity and not less than the current I,, (see Table 104@nd Table 105).

For

8.5

A fuge-link shall be capable of breaking, at a voltage not exceeding its rated voltage, any c
having a prospective current between a current according to 8.4 and the rated breaz
capdgcity:

8.7

The yalues ofOperating /2 determined as described in 9.7 shall not exceed those stated b
man{facturér. The values of pre-arcing /2t determined as described in 9.7 shall be not less
the Jalues stated (see 6.8.2.1 and 6.8.2.2).

the temperature rise limit of the hottest upper metal part of the fuse-link indicated b

the

manufacturer instructions (see Figure 101 and Figure 102).
the power dissipation at the rated current indicated by the manufacturer instructions:

Operation

lgR" and "gS" fuse-links within the conventional time and at currents defined in Table

it shall not operate, when it carries any current not'€xceeding the conventional non-fy
urrent (7,¢);

(@)

if shall operate when it carries any current gqual to, or exceeding, the conventional fU
urrent (/;) and equal to or lower than the rated breaking capacity.

(@]

Breaking capacity

for AC, test parameters ‘aré given in Table 104;
for DC, test parameters are given in Table 105;
for VSI applications, test parameters are given in Table 106.

I?¢t characteristics

e of

ated

101:

sing

sing

rcuit
king

y the
than

8.15 Arc voltage characteristics

The arc voltage values measured as described in 9.7.5 shall not exceed those stated by the
manufacturer (see 6.9).

9

Tests

IEC 60269-1 applies with the following supplementary requirements.
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9.1.5 Arrangement of the fuse and dimensions

The fuse-link shall be mounted open in free air in draught-free surroundings free from draughts
and, unless otherwise specified, in a vertical position (see 9.3.1). Examples of test
arrangements are given in Figure 101 and Figure 102. Test arrangements for other kinds of fuse-
links are given in IEC 60269-2 and IEC 60269-3.

9.1.6 Testing of fuse-links

9.1.6.2 Complete tests
The gomptete-testsonfuse-tinksaretistedinTabte+82—Fhe-internatresistanceofat-fuse-links
shalll be determined and recorded in the test report(s).
A fuge-link shall have an AC breaking capacity or a DC breaking capacity or a VSl bregking
capdcity. It may have one or more of these breaking capacities.
Table 102 — List of complete tests
Test according to subclause Number|of
fuse-link$ to
be test¢d
9.3 Temperature rise and power dissipation 1
9.4.3.1 a) Conventional non-fusing current 1
9.4.3.1 b) Conventional fusing current 1
9.4.3.2 Verification of rated current 1
9.4.3.5 Conventional cable overload test (for "gR" and\'gS" fuse-links only) 1
For AC:
9.5 No 5 "gR" and "gS" breaking capacity‘and operating characteristics 1
No. 2a "aR" breaking capacity and>operating characteristics 1
No. 2 Breaking capacity and operating characteristics 2 3
No. 1 Breaking capacity.and“operating characteristics 2 3
For DC:
9.5 No. 13 "gR" and "gS" breaking capacity and operating characteristics 1
No.12a "aR!.Dbreaking capacity and operating characteristics 1
No.12 BreaKing capacity and operating characteristics 3
No.14.Breaking capacity and operating characteristics 3
ForVSI fuse-links:
9.5 No. 21 Breaking capacity and operating characteristics 3
a  \lalid’for pre-arcing /2 characteristics, if ambient air temperature is between 10 °C and 30 °C.

9.1.6.3 Testing of fuse-links of a homogeneous series

Fuse-links having intermediate values of rated current of a homogeneous series are exempted
from type tests if the fuse-link of the largest rated current has been tested to the requirements
of 9.1.6.2 and if the fuse-link of the smallest rated current has been submitted to the tests
indicated in Table 103.
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Table 103 — Survey of tests on fuse-links of the smallest rated current
of a homogeneous series

Number of fuse-lin

Test according to subclause to be tested

ks

8.3

Temperature rise and power dissipation 1

9.3
9.3.1

Verification of temperature rise limits and power dissipation

Arrangement of the fuse

Only
conv

The
shall

entional test arrangement. Examples are given in Figure 101 and Figure 102.

current density of the copper conductors forming part of the conventional te'st,arrange
be not less than 1 A/mmZ2 and not more than 1,6 A/mm?2, these values béing based o

rateq

- 5

The

Whe
conn
area
and

For fluse-links intended to be used in separate fuse-bases, the test may be performed in t

fuse
shall

For g
test
perfd
in th

9.3.3

In ag
be m
with

echd
— 10 for current ratings less than 200 A;

for current ratings 200 A and above.

ambient air temperature during this test shall be between*10 °C and 30 °C.

h conducting the temperature-rise tests, the cross-sectional areas of the condu
ecting the conventional test arrangement to théssupply are important. The cross-sect
shall be selected in accordance with Table 48 of IEC 60269-1:2024, excluding the
he conductors on either side of the fuse-link'shall be at least 1 m long.

bases with conductors according t¢’Table 18 of IEC 60269-1:2024; in other cases, the
be performed in the manner described in these requirements.

pecial fuse-links or special"applications that cannot be accommodated in the convent

rmed according to the manufacturer’s instructions and all pertinent data shall be reco
b test report.

Measurement of power dissipation of the fuse-link

dition t0-9%3.3 of IEC 60269-1:2024, the following applies: the power dissipation test
ade successively at least at 50 % and at 100 % of rated current. This test may be perfo
either)AC or DC.

one fuse-link shall be used for the test. The fuse-link shall be mounted vertically. irlu the

ment
N the

current of the fuse-link. The ratio of width to thickness of these cenductors shal|] not

ctors
onal
hote,

hese
test

onal

arrangement, or for which'this test arrangement is not applicable, special tests shall be

rded

shall
med

9.3.4

Test method

The cross-sectional area of copper conductors for high current ratings tests corresponding to
Subclauses 9.3 and 9.4 is defined in Table 107.
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Table 107 — Cross-sectional area of copper conductors for high current ratings tests

9.3.
The

manpfacturer’s documentation.

9.4
9.4.

The
and

9.4.

The

9.4.
lvaR

Not

lng

The following test\must be made but can be performed with reduced voltage.

a) the fusedlink is subjected to its conventional non-fusing current (Z;s) for a time equal t

b)

9.4.

Rated current (1) Cross-sectional area

A (mm x mm)
1600 2x100 x5
2 000 3x100x%x5
2 500 4 x100 x5
3150 3 x 100 x 10
>4 000 I, x mm? /A2

a8 For currents > 4 000 A the cross-sectional area is defined with a current density
=1 A/mm?.
L Acceptability of test results

temperature rise and the power dissipation of the fuse-link shall be given in

the

Verification of operation

1 Arrangement of the fuse

grga?gement of the fuse-link for the verification of gperation shall be as described in 9.1.5
3 Test method and acceptability of test'results

following tests may be performed by AC\or DC source.

3.1 Verification of conventional non-fusing and fusing current
"[fuse-links:

applicable.
"land "gS" fuse-links:

conventional time specified in Table 101. It shall not operate during this time;

theMfGse-link, after having cooled down to ambient temperature, is subjected tg

b the

the

conventional tfusing current (/). It shall operate within the conventional time as specified in

Table 101. The fuse-link shall operate without external effects or damage.

3.2 Verification of rated current

The fuse-link is tested under the same test conditions as indicated in 9.3.1.

It is subjected to 100 test cycles, each consisting of an "on" period of 0,1 times the conventional
time as specified in Table 101 at rated current and an "off" period of the same duration. After
test, the fuse-link must not have changed its resistance by more than 10 %.

NOTE Conventional time for "gR" in Table 101 also applies for "aR".
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9.4.3.3.1 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 tests according to 9.5.

The pre-arcing period is determined from the instant of closing the circuit until the instant when
the voltage measurement shows the beginning of the arc.

The value of pre-arcing time so determined, referred to the abscissa corresponding to the value
of the prospective current, shall be within the time-current zone indicated by the manufacturer.

For AC prospective currents heading to actual pre-arcing time values of less than 10 cycles of
rated frequency and up to current values where the melting is adiabatic, the currents-shdll be
initigted in such a manner that the prospective current will be symmetrical.

For DC, the time-current characteristics determined for AC are applicable for{imes longer|than
15 zffor the relevant circuit.

Wheh, for the fuse-links of a homogeneous series (see 9.1.6.3), the complete test accordipg to
9.5 is made only on the fuse-link having the largest rated current,tishall be sufficient to \erify
only [the pre-arcing time for the fuse-link having the smallest rated current.

Pre-arcing time-current characteristics can be determined at any convenient voltage valug and
on gny linear circuit. Tests to determine operating time=Ccurrent characteristics requirg the
propgr voltage values and circuit characteristics.

9.4.3.5 Conventional cable overload protection test (for "gR" and "gS" fuse-links
only)

"gR"|and "gS" fuse-links: IEC 60269-1 appli€s.

9.4.3.6 Operation of indicating-devices and striker, if any

The [correct operation of indicating devices is verified in combination with the verificatign of
breaking capacity (see 9.5.5).

For yerifying the operation of strikers, if any, an additional test sample shall be tested:

- jt a current of I, )(see Table 104 and Table 105);

t a recovery voltage of 20 V.

The palue<ofithe recovery voltage may be exceeded by 10 %.

The gtriKer shall operate during all tests.

However, if, during one of these tests, the indicating device or striker fails, the test shall not be
considered negative on this account, if the manufacturer can furnish evidence that such failure
is not typical of the fuse type but is due to a fault on the individual tested sample. If such a
failure occurs, then twice the number of samples shall be tested for the particular test duty,
without further failure.

The characteristics and the verification of the characteristics of indicating devices or strikers
are subject to an agreement between the manufacturer and user.
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9.5

9.5.

Verification of the breaking capacity

1 Arrangement of the fuse

In addition to the conditions of 9.1.4 and 9.3.1, the following applies.

For breaking-capacity tests, the fuse-link shall be mounted in a manner resembling its practical
use, in particular with respect to the location of the conductors. In cases where the fuse-link
can be used rigidly supported at one end only, it shall be so mounted for the test. Fuse-links
intended to be always rigidly supported at both ends shall be so tested.

9.5.

9.5.
2a fqr "aR" fuse-links and tests numbers 1, 2 and 5 for "gR" and "gS" fuse-links,;as-desc

§ Test method

8.1 In order to verify that the fuse-link satisfies the conditions of 8.5 for AC, test Nos

1to
ibed

beloyw, shall be made, with the values stated in Table 104 (see 9.5.5.2) for each of these tpsts.

For
IlgS
For
are

Test|Nos. 1 and 2 for AC; or 11 and 12 for DC or 21 for VSI fuse-links: for each of these t
three fuse-links shall be tested in succession. If, during test No.,1, the requirements of tes
2 ar¢ met on one or more tests, then these tests need notcbe repeated as part of test N
The pame applies for tests numbers 11 and 12 for DC.

Test|Nos. 2a and 5 for AC and 12a and 13 for DC: forAC, the values of test current are speq
in Table 104. For DC, the values of test current are specified in Table 105. For AC tests
closihg of the circuit in relation to the passage-of the applied voltage through zero ma
effedted at any instant. If the testing arrangement does not permit the current to be maintg
at the full voltage during all of the time required, the fuse may be pre-heated at reduced vo
by applying a current approximately equal*to the value of the test current. In this case, switg
over|to the test circuit according to 915.2 shall take place before the arc is initiated, ang
switghing time T, (interval without clrrent) shall not exceed 0,2 s. The time interval betwee|

application of the current and bgginning of arcing shall be not less than three times T.

DC tests, numbers 11 to 12a for "aR fuse-links and numbers 11, 12 and“43 for "gR’
"[fuse-links shall be made, unless otherwise specified, with the values 'stated in Table

given in Tables 104,105 and 106.

and
105.

Sl fuse-links, test no 21 shall be made with the values stated in Table 106. Test volthges

P sts,
No.

o. 2.

ified
, the
y be
ined
tage
hing
the
n re-

The following text replaces, the text of 9.5.5.2 of IEC 60269-1:2024 with the exception of the

resigtance test:

9.5.8.2 For one ‘of.the tests of No. 2 and for test No. 2a or 5 for AC, and one of the tedts of

No.

be maintainegdyat a value of:

2 and forstests 12a or 13 for DC, and for one test of 21 for VSI, the recovery voltage

for AC)105% + 5 %/-0 % % of the rated voltage

shall

farDC,. 105% + 10 %/-0 % of the rated voltage

for VSI, 105% + 10 %/-0 % of the rated voltage

The tolerance +xx %/-xx % is to be used by testing bodies as tolerance in testing. The practical
use of the fuse should be only to 100 % of the rated voltage, unless the manufacturer gives his
consent to a higher value.

For

at least:

30 s after operation of fuse-links not containing organic materials in their body or filler;

5 min after operation of the fuse-links in all other cases, switching over to another source
of supply being permitted after 15 s if the switching time (interval without voltage) does not

exceed 0,1 s.
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For all other tests, the recovery voltage shall be maintained at the same value for 15 s after
operation of the fuse.

In a lapse of time of at least 6 min and maximum 10 min after the operation, the resistance
between the contacts of the fuse-link shall be measured (see 9.5.8) and noted. With the
manufacturer’s consent, shorter times are possible if the fuse-link does not contain organic
materials in its body or filler.

Table 104 — Values for breaking-capacity tests on AC fuses

Tests according to 9.5.5.1

value of the power-frequency recovery voltage.

No. 1 No. 2 No. 2a No. "5
Power-frequency recovery 105+5%/-0% of the rated voltage @
voltage®
Iy, I5=1,25
Progpective test current 1 1,
"aR" "gR" and "gp"
+10 o/ a . +20 o
Tolgrance on current o % Not applicable 0 %
0,2 to 0,3 for prospective current up
to and including 20 kA
Powger factor _ 0,3t00,5°
0,1 to 0,2 for prospective current
above 20 kA
g/learz ng angle after voltage Not applicable 0 J_r20 Not specified
Initiation of arcing after 65° to 90° Not applicable
voltage zero
1, ip the current which is used in the designation of the rated breaking capacity (see 6.7.2).
I, ip the current which shall be chosen in such a maqner that the test is made under conditions which approximate
those giving maximum arc energy.
INOTE This condition may be deemed to\be satisfied if the current at the beginning of arcing (instantangous
alue) has reached a value between \g(g/2 (=0,85) and 0,75«5 (=1,06) times the prospective current (forfAC,
the RMS value of the AC component).
Informative: The value of curfent'/, may be found between three and four times the current which corresppnds
o a pre-arcing time of one half-cycle of rated frequency on the time-current characteristic.
I,, is the minimum value™of the breaking capacity of the fuse-link in the overcurrent range specified by| the
manufacturer (see(8.4).
I; ip the test current deemed to verify that the fuse is able to operate satisfactorily in the range of gmall
vercurrents,
28 The positive tolerance may be exceeded with the manufacturer’s consent.
b Power factors lower than 0,3 may be permitted with the manufacturer’s consent.
¢ or single-phase circuits, the RMS value of the applied voltage is for all practical purposes equal to the RMS
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Table 105 — Values for breaking-capacity tests on DC fuses

Tests according to 9.5.5.1
No. 11 No. 12 No. 12a No. 13
Mean value of recovery voltage? 105 %+10 %-0 % of the rated voltage °
_ 1 I, Iy, I;=1,25 I
Prospective test current
"aR" "gR" and "gS"
Tolerance on current *18 % Not applicable +zg %
Where prospective test current is greater than 20 kA: 10 ms to 15\ms
Tim¢ constant® Where prospective test current I is equal to, or less than, 20-kA:
0,5 (1)%3 ms with a tolerance of +20 % P (value of / in\A)

1, ip the current which is used in the designation of the rated breaking capacity (see 6.7.2).
I, ip the current which shall be chosen in such a manner that the test is made under conditions’which approximate

those giving maximum arc energy.

INOTE This condition may be deemed to be satisfied if the current, at the begifhing of arcing, has reachged a

alue between 0,5 and 0,8 times the prospective current.

I,, is the minimum value of the breaking capacity of the fuse-link in the/oyercurrent range specified by| the

manufacturer (see 8.4).
I; ip the test current deemed to verify that the fuse is able to operate satisfactorily in the range of gmall

vercurrents.

a8 This tolerance includes ripple.
b The upper limit may be exceeded with the manufacturer’s’consent.
¢ In some practical applications, time-constant values,may be found which are shorter than those indicatgd in

the tests and which may result in a more favourable.fuse performance. Time constants which are considerably

Ipbnger than those indicated will in most cases significantly affect the performance, in particular with respeft to

the rated voltage. For such applications, further information may be available from the manufacturer.

Table 106 — Values, for breaking-capacity tests on VSI fuse-links
Tests according to 9.5.5.1
No. 21
Mean value of recovery.voltage 2 105 +10%/-0% of the rated voltage °
Progpective test curtent 1
Tolgrance on curcent +10
%
0

Tim¢ constant Less than 3 ms ©

1, isthe current whichis used in the designation of the rated hreaking capacity (see 87 2) |

a8 This tolerance includes ripple.
b The upper limit may be exceeded with the manufacturer’s consent.

¢ The time constant can be higher with the manufacturers’ consent.

9.5.8 Acceptability of test results

Part

1 of IEC 60269 applies.
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Verification of the cut-off current characteristics

9.6.1 Test method

For AC, tests shall be made as specified in Table 104.

For DC, tests shall be made as specified in Table 105.

For VSI fuse-links, tests shall be made as specified in Table 106.

Test

g conducted in accordance with 9 5 shall be used for evaluation ar‘rnrding 10 962

tests

9.6.2

For 4
For [

For

9.7
9.7.1

The

9.7.2

For 4

For
Tabl

For
Tabl

The
statg

The
by th

may be used to prove the characteristics of all fuse-links of a homogeneous series!

Acceptability of test results

\C, cut-off characteristics shall be verified from tests Nos. 1 and 2 in Tahley104.
DC, cut-off current characteristics shall be verified from tests Nos. 1fhand 12 in Table

S| fuse-links, cut-off characteristics shall be verified from test:No. 21 in Table 106.

Verification of the I?f characteristics and overcurrent selectivity
Test method

fest method is that specified in 9.6.1.

Acceptability of test results

\C, the /2t characteristics shall be verified from tests Nos. 1 and 2 according to Table

DC, the 2t characteristics shall*be verified from tests Nos. 11 and 12 accordin
b 105.

VS| fuse-links, the I2¢(characteristics shall be verified from tests No. 21 accordin
b 106.

values of the pre-arcing /2 at each prospective current shall be not less than the va
d by the manufacturer.

values of‘operating /2: at each prospective current shall not exceed the values indig
e manufacturer for the stated applied voltage.

9.7.3

veritication of compliance tor fuse-links at 0,01 s

Not applicable.

9.7.4 Verification of overcurrent selectivity

Not applicable.

9.7.5 Verification of arc voltage characteristics and acceptability of test results

The

105.

104.

g to

g to

lues

ated

The highest values of arc voltage derived from each of the following tests shall not exceed
those indicated by the manufacturer.

For AC, the arc voltage characteristics shall be verified from tests Nos. 1 and 2 in Table 104.
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For DC, the arc voltage characteristics shall be verified from tests Nos. 11 and 12 in Table 105.

For VSI fuse-links, the arc voltage characteristics shall be verified from tests No. 21 in
Table 106.
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Dimensions in millimetres
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Key
fixing bolts
alternative points of measurement of voltage for determination of power dissipation
insulating blocks (for example, wood)
insulated base panel (for example, 16 mm plywood)
matt black finish

position of thermocouple fixed to hottest upper metal part of the fuse-link, indicated by the manufacturer or
otherwise specified

contact surface to be tin-plated
insulated clamps. Where necessary, the two upper clamps may be left loose.
9 the body of the fuse-link can be round or rectangular

DA WN -

©

Figure 101 — Example of a conventional test arrangement for bolted fuse-links
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of measurement:
mperature rise

wer dissipation

IEC

iqure 102 — Example of a conventional test arrangement for blade contact fuse-lin

ks
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Annex AA
(informative)

Guidance for the coordination of fuse-links
with semiconductor devices

NOTE The full content of this annex can be read in the user guide IEC TR 60269-5:2014+AMD1:2020 and therefore
is not copied here.
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Annex BB
(normative)

Survey on information to be supplied by the manufacturer
in his literature (catalogue) or on request for a fuse designed
for the protection of semiconductor devices

The following information should be given separately for AC and, where applicable, for DC.

a)
b)
c)
d)
e)
f)

g)

Name of the manufacturer (trade mark)

ype or list reference of the manufacturer
ated voltage (see 4.4.1)

ated current (see 4.5)

ated frequency or frequencies (see 6.4)

ated breaking capacity (at rated voltage and at different applied voltages) (see 6.7.2
.5)

re-arcing and operating time-current characteristics (diagrams) and application
symbol), where applicable (see 6.6.1 and 9.4.3.3.1)

perating 72¢ characteristic in relation to the voltage with indication of the power fact
me constant (see 6.8.2.2 and 9.7.2)

rc voltage characteristic (see 6.9 and 9.7.5)
ut-off current characteristic (see 6.8.1 and.9:6)

emperature rise at rated current under_Gonventional test conditions and indication
efined measuring point (see 7.3 and 9:3:5)

T
F
F
F
F
9
F
(
Rre-arcing /2t characteristic (see 6.8.2.1 and 9.7.2)
d
t
A
¢
il
d
]Ic:ower dissipation for at least 50 % and 100 % of the rated current, at fixed points or i

qnd 9.3.3)
Required minimum operating;voltage of the indicator (see 9.4.3.6)
Hermissible current as a.function of the ambient temperature (diagram) (see 9.4.3.2)

nstructions for mounting, where necessary, with respect to the dimensions (sketch)

CGurrent carrying-ability under special conditions of mounting (for example, cross-sect
drea of connegtéd conductors, inadequate cooling, additional heat sources, etc.)

and

lass

Dr or

of a

h the

brm of a diagram for that range {additional parameters may be 63 % and 80 %) (se¢ 8.3

onal
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Annex CC
(normative)

Examples of standardized fuse-links for the protection
of semiconductor devices

CC.1 General

This

annex is divided into seven specific examples of standardised dimensions:

S
S
S|
— S
S|
S
S|

Fussg
fuse

In ad
shall
Whe
stan

CC.

CC.2

The
dims
volt3
o 7

e 4

ystem of fuse-links with bolted connections, type A — British

ystem of fuse-links with bolted connections, type B — DIN

ystem of fuse-links with bolted connections, type C — North American

ystem of fuse-links with flush end connections, type A

ystem of fuse-links with flush end connections, type B — North American

ystem of fuse-links with cylindrical contact caps, type A — North American

ystem of fuse-links with cylindrical contact caps, type B — Freach

-links for the protection of semiconductor devices may also have the same dimensior
links according to:

EC 60269-2: system of fuses A, B, F and H;

FC 60269-3: system of fuses A.

dition to meeting the requirements of this standard, the power dissipation of the fusgq
not exceed the acceptable power dissipation of the associated fuse bases or fuse-hol

re the power dissipation of the fuse-link'exceeds the acceptable power dissipation o
jardised fuse base or fuse-holder, de-rating values shall be given by the manufactureg

P System of fuse-links with bolted connections, type A — British

.1 Scope

ollowing supplementary requirements apply to fuse-links having bolted connections, w
nsions comply~with the requirements given in Figure CC.1 to Figure CC.3. Their
ges and currents are as follows:

30 V ACup to 900 A;
90 VVAC up to 710 A.

S as

-link
jers.
f the

hose
ated

CC.Z:2—echanical design (see 8. T of IEC60269-17202%)

The standardized dimensions of the fuse-links are given in Figure CC.1 to Figure CC.3.

CC.2.3 Construction of a fuse-link

For indication of operation, a striker fuse-link may be used. The standardised dimensions of
the striker fuse-links are given in Figure CC.4.
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Dimensions in millimetres
J
—>“¢
—_— — J—

@ ot @k

=1

il

—I" G -
] i i
3
\i
O ) — —A\J I Y
A
A | <9
-< D -
EC
Key

Typical Preferred
voltage maximum A B D E F G H J K
rafing current rating

VIAC A max. max. max. nom. max: nom. nom. min. njax.

230 20 29 8,7 47,6 6,4 0,9 38 4 4,8 ,8

6P0 20 55 8,7 75 674 0,9 64,5 4 4,8 ,8

230 180 29,2 17,7 58,4 12,7 2,5 42 6,4 7,9 19,3

6P0 100 50,6 17,7 79,8 12,7 2,5 63,5 6,4 7,9 19,3

230 450 32,6 38,2 85 25,4 3,3 59 10,3 13 1.5

6P0 355 60 38,2 114 25,4 3,3 85 10,3 13 1,5

NOTE For DC and VSI voltage ratings consult the manufacturer.

Eigure CC.1 - Single body fuse-links
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Dimensions in millimetres

A
y

y
A

—
ey D -
- o IEC
Key
Typjcal Preferred
volthge maximum A B D E F G H J K
rating current rating
V AC A max. max: max. nom. nom. nom. nom. min. max
230 900 32,6 38,2 85 25,4 6,4 59 10,3 13 B3
690 710 60 38,2 114 25,4 6,4 85 10,3 13 B3
NOTE For DC and VSI voltage ratings consult the manufacturer.

Figure CC.2 — Double body fuse-links
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- 31

Dimensions in millimetres

(] [ h Y N\ A
I I V
O- =T ¢ -
| | A
| ! 2 |
LG—J LLJ
I | 54
'_!+J— I ! T ‘Y {'
I
-l D -
o o IEC
Key
Typical Preferred
voltage maximum A B D E F G H J K
rating current rating
VIAC A max. max. max. nom. max_. nom. nom. min. njax.
6P0 200 50,6 37 95 32 1.6 70 8,7 10,3 19,9
NOTE For DC and VSI voltage ratings consult the manufacture;.
Figure CC.3 — Twin\body fuse-links
Dimensions in millinpetres
QC o D g - E el s B QG
| ‘ |
( =
A K ‘ F (travel)
-~ = \.<
Striker released when
fuse operates (can also
be used for operating
auxilary equipment) IEC
Key
TVPM"‘* A B T D E T oG
rating
V AC max. nom. nom. max. nom. nom. max.
230 48 0,8 6,4 5,6 19 5,6 7,9
690 62 0,8 6,4 5,6 19 5,6 7,9
NOTE For DC and VSI voltage ratings consult the manufacturer.

Figure CC.4 — Striker fuse-links
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CC.3 System of fuse-links with bolted connections, type B — DIN

CC.3.1 Scope

The following supplementary requirements apply to fuse-links having bolted connections, whose
dimensions comply with the requirements given in Figure CC.5 and Figure CC.6. They have
rated currents up to 1 250 A and rated voltages up to 1 250 V AC.

CC.3.2 Mechanical design (see 8.1 of IEC 60269-1:2024)

The standardized dimensions of the fuse-links are given in Figure CC.5 and Figure CC.6.

Fussg
cros

CC.3

If the
the 1

-links with other fixing dimensions, for example elongated holes, longituding
5-slots, shall be agreed between manufacturer and user.

.3 Construction of a fuse-link

fuse-link is provided with an indicator or striker, then its position has-te’be agreed bety
hanufacturer and user.

or

veen
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Dimensions in millimetres

c d
[ 7 Zx &
U 1 A, _E'_,_ _”_./'l N
) L
< |l
ay | <48
€1
Detail X"
i< e =i
+1 0
a [ h1 <1 = h2 <1 2_015 10—0,34_
a —>I_T<_ —ﬂ—‘
) _A
D o '//‘ Pl
© Z =
i B ER
I L A
Lr).
<10 > - > - <10 0 g °
6-0,3 3
’ N
- IEC
Key
Bqdy size e al a2 b el e2 hl h2
+2 max. max. min. max. max. +0,3 q
0 -4,5
000 80 105 56 20 51 21 M8 9 D
00 80 105 56 20 51 30 M10 11 11
110 140 86

a8 Thread or correspondifg\through-hole for flat terminations

b Distance of terminals

o

nficator or stfiker (if required)
4 Lyg for signalling device (if required)

Figure CC.5 — Fuse-links with bolted connections, type B, body sizes 000 and 00
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Dimensions in millimetres

e f e\’w.x
] D: r'_"l\}
TS e
: i o
[: |7 [_;[}(\\ /
! S ! ) XA
: Q‘)_ ;.\':_ _I-: '-.- T JI. -.-.-lzﬁ-._l:-:,‘I.‘E
: B R /
! |/ Cl| >~ 1.7
o
_ [ =14 an _ e =
[11 - 61 e
Detail X'
|t »|
| |
h hy
a B -t = -t
N\
I
=)
T < g
\i
<125 | | S| | =125
IEC
Key
Body size e a, a, b ey e, h, h,
2 max. max. min. max. max. +0,3 0
0 -0}5
80 110 50 19 45 6,5 M10 11 il
110 150 80
80 110 50 24 53 6,5 M10 11 il
110 150 80
80 110 50 24 61 6,5 M10 11 il
110 150 80
80 110 50 29 76 6,5 M12 13 1B
110 150 80 7) 8
170 210 140
210 250 180

1) Thread or corresponding through-hole for flat terminations

2) Distance of terminals

3) Indicator or striker (if required)

4) Indicator or striker, position A or B (if required)

5) Alternative positions C, D and E for lug for signalling device (if required)

6) Gripping lugs, dimensions according to Figure 101 of IEC 60269-2:2013/AMD2:2024 (if required)

7)
8)

M10 also possible

11 also possible for M10

Figure CC.6 — Fuse-links with bolted connections, type B, body sizes 0, 1, 2 and 3
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CC.4 System of fuse-links with bolted connections, type C — North American

CC.4.1 Scope

The following supplementary requirements apply to fuse-links having bolted connections, whose
dimensions comply with the requirements given in Figure CC.7. Their AC rated voltages
(see CC.4.3) and currents are as follows:
— 130/150 VAC upto 1000 A;

— 250/300 VAC upto800A;

- §560VAC up to+20074;

— 700V AC up to 600 A;

— 1000V AC up to 800 A.

For DC voltage ratings, see CC.4.4.

CC.4.2 Mechanical design (see 8.1 of IEC 60269-1:2024)

The ptandardized dimensions of the fuse-links are given in Figure CE.7.

CC.4.3 Table 104

The power-frequency recovery voltage shall be:
Urest = 100 5 % of the rated voltage.

CC.4.4 Table 105

The mean value of the recovery voltage shall be:

100 [*S % of the rated voltage.
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Dimensions in millimetres

=

A
Y

- -
B, >t
<1 7, o
= > IEC
Key
Typjcal Preferred
volthge current A B B, B, c D E F G H
rating rating
V AC. A max. nom. max. min. max. max. max. min. max. njax.
150 50 to 450 69,1 52,4 57,5 45 31 29,1 5,2 22,6 8,3 20,9
500 to 1000 | 90,6 62,0 67 47,5 33,4 40,9 6,8 25,8 10,7 30,2
250/300 35 to 60 82,6 61,9 67,5 55,5 42,9 21 3,6 19,5 9,1 M1
65 to 200 81,1 60,3 64 54 42,9 31,8 5,2 25,8 9,1 19,1
225 to 800 99,2 70,6 79 55,5 421 51,2 6,8 25,4 12,3 25,6
500 35 to 60 92,6 62,7 75 54 54,1 25,4 3,6 19,5 9,1 30,1
65 to 100 93,5 73,0 79 66,5 55,6 25,8 3,7 19,5 9,3 11,8

110 to 200 93,8 73,0 76,5 66,5 55,7 31,4 5,2 25,8 9,1 19,1

225 to 400 | 111,9 83,3 89 68 54,8 38,5 6,8 25,8 11,4 2,4
450 to 600 | 115,6 86,5 91,5 69 58 51,2 6,8 38,5 12,3 3,8

700 to 800 166 110;0 128 85,5 58 63,9 10,1 51,2 15,9 8,4

3

3

5
900 to 1200 | 178,6 |.127,0 140 110 84,2 77,4 11,5 60,7 17,9 47,9

3

3

700 35 to 60 11276 92,1 100 72 74,6 25,8 5,2 19 10,7 8,7
65 to 100 113,6 92,1 95,5 72 74,6 31,4 5,2 19 10,7 4,2
110 to 200, 131 102,4 108 72 73,8 38,5 6,8 25,8 12,3 48,3
225.19°400 131 102,4 111 73 73,8 51,2 6,8 38,5 14,7 92,7
450710 600 | 181,6 | 129,4 147 81 73,9 63,9 10,1 38,5 16,3 82,3
100 35 to 60 128,6 | 108,0 111 98 90,5 25,8 52 19,56 8,3 21,3
66-t—1+06 +28-6—3408-6 +H+4 +04 965 344 52 268 93 46,3

110 to 200 | 146,9 | 118,4 123 104 89,7 39,3 6,8 25,8 11,7 29,7
22510 400 | 148,1 118,4 124 104 90,5 51,2 6,8 38,5 11,4 31,4
450 to 800 | 197,7 | 150,8 154 117 101,6 89,8 10,1 51,2 16,3 53,3

NOTE For DC and VSI voltage ratings consult the manufacturer.

Figure CC.7 — Bolted fuse-links, type C
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CC.5 System of fuse-links with flush end connections type A

CC.5.1 Scope
The following supplementary requirements apply to fuse-links having flush end connections

whose dimensions comply with the requirements given in Figure CC.8. They have rated currents
up to 5 000 A and rated voltages up to 1 250 V AC.

CC.5.2 Mechanical design (see 8.1 of IEC 60269-1:2024)

The standardized dimensions of the fuse-links are given in Figure CC.8.

CC.5.3 Construction of a fuse-link

The fuse-links may have indicators or strikers, and if they are fitted, the standardised posifions
are ghown in Figure CC.8.
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Dimensions in millimetres

Alternative position of

indicator or striker B

\ J D
i’ Body sizes 00 to 3
See £
Note 1 >
Alternative position of Alternative position of
indicator or striker indicator or striker
B
A 7
A Y //@\\ |
<| [ &)
\ \ / u
i i R8s
v \ b
Body sizes 4 Body sizes 4
2 holes 4 holes IEC
Key
Bogdy Typical Preferred D
rating depth
V AC A max. max. min.
op 690 400 65 30x48 15 M8 5 0,2
0 690 630 53 45 17 M8 5 0,2
0 1000 500 77 45 17 M8 5 0,2
0 1250 400 82 45 17 M8 5 0,2
1 690 1.000 53 53 19 M8 8 0,3
1 1000 800 77 53 19 M8 8 0,3
1 1250 630 82 53 19 M8 8 0,3
4 690 1600 53 61 23 M10 9 0,4
4 1,000 1250 77 61 23 M10 9 0,4
Y. 1250 1000 82 61 23 M10 9 0,4
3 690 2 500 53 76 28 M12 9 0,5
3 1 000 2 000 93 76 28 M12 9 0,5
3 1250 1600 99 76 28 M12 9 0,5
4 hole
4 690 5 000 67 120 50 M10 9 2,0
4 1 000 4 000 89 120 50 M10 9 2,0
4 1250 3150 110 120 50 M10 9 2,0
2 hole
4 690 5000 94 120 50 M12 10 2,0
4 1 000 4 000 100 120 50 M12 10 2,0
4 1250 3150 120 120 50 M12 10 2,0

NOTE 1 Minimum distance between mounting face and other fuse features.

NOTE 2 Alternative shapes of the end contact are permitted provided the surface area is not less than those
shown.

NOTE 3 For DC and VSI voltage ratings consult the manufacturer.

Figure CC.8 — Flush end fuse-links, type A
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CC.6 System of fuse-links with flush end connections, type B — North American

CC.6.1 Scope

The following supplementary requirements apply to fuse-links having flush end connections,
whose dimensions comply with the requirements given in Figure CC.9. Their AC rated voltages
(see CC.6.3) and currents are as follows:

— 130/150 V or 150 V AC up to 6 000 A;

— 250/300 V AC up to 4 500 A;

- QOO VACTUpto 20004

For PC voltage ratings see CC.6.4.

CC.§.2 Mechanical design (see 8.1 of IEC 60269-1:2024)

The ptandardized dimensions of the fuse-links are given in Figure CC.9.

CC.§.3 Table 104

The power-frequency recovery voltage shall be:
Urest = 100 5 % of the rated voltage.

CC.g.4 Table 105

The mean value of the recovery voltage shall bé:

100 fg % of the rated voltage.
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Dimensions in millimetres

— 1 & A A
~ ~ ~
1 A . T \i \i
_ D B _ D D A
T = == WP S
o N\ / o lo-o-6\
sl @_) © B | PN 2 9 B\ W
[N\ A N r N/
| IEC IEC - IEQ
Two fixing screws Four fixing screws Six fixing serews
Key
o B I O O L o
rgting rating inches * serews
AC A max. max. max. mak,
13p/150 1 000 to 2 000 49,2 51,2 25,8 3/8"-24 x V5" 2
2 500 to 3 000 49,2 76,6 38,5 ¥"-20 x " 2
3 500 to 4 000 49,2 89,5 38,5 38,5 %"= 20 x V5" 4
5 000 to 6 000 61,9 146,5 38,5 38,5 1%"-20 x 5" 6
25p/300 800 to 1 200 67,4 76,6 38,5 3/8"-24 x V5" 2
1 500 to 2 500 67,4 89,5 38,5 38,5 3/8"-24 x V5" 4
3 000 to 4 500 67,4 114,7 38,5 38,5 1%"-20 x 5" 4
00 700 to 800 103,2 76,6 38,5 3/8"-24 x V5" 2
1000 to 1 200 103,2 89,5 38,5 38,5 3/8"-24 x V5" 4
1 500 to 2 000 103,2 114,7 38,5 38,5 1%"-20 x 5" 4
a8 Diameter — threads perinch x depth.
NOTE For DC. and VSl'voltage ratings consult the manufacturer.
Figure CC.9 — Flush end fuse-links, type B
CC. i . . . , _

North American

CC.7.1 Scope

The following supplementary requirements apply to fuse-links having cylindrical contact caps
whose dimensions comply with the requirements given in Figure CC.10. Their AC. rated
voltages (see CC.7.3) and currents are as follows:

— 150 V AC 35A to 60A;

— 600V AC 11to30A;

— 1000V AC 1to 30A.

For DC voltage ratings see CC.7.4.
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CC.7.2 Mechanical design (see 8.1 of IEC 60269-1:2024)

The standardized dimensions of the fuse-links are given in Figure CC.10.

CC.7.3 Table 104

The power-frequency recovery voltage shall be:

Urest = 100 5 % of the rated voltage.

CC.1.4 Table 105
The mean value of the recovery voltage shall be:
Urest = 100 2 % of the rated voltage.
Dimensions in millinpetres
1 [ /r
s
Y \ L
b b <L
. a
IEC
Key
Typical Preferred
voltpage rating maximum a b c d ;
current
rating
V AC A max. min.
0,6
150 85760 51 +_ 15,9 20,6 £ 0,2 6 2+l
0,6
600 1-30 127t—3 +-2 16,2 20,6 £ 0,2 11 2zl
0,6
1.000 1-30 66,7 " 16,2 14,51 0,2 11 2l
NOTE For DC. and VSI voltage ratings consult the manufacturer.

a8 Cylindrical part within which the specified tolerances shall not be exceeded.

b The diameter of the cartridge between the end caps shall not exceed diameter c.

Figure CC.10 — Fuse-links with cylindrical contact caps, type A
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CC.8 System of fuse-links having cylindrical contact caps, type B — French

CC.8.1 Scope
The supplementary requirements apply to fuse-links having cylindrical contact caps whose

dimensions comply with the requirements given in Figure CC.11 and Figure CC.12. The
preferred rated voltages and corresponding rated currents are as follows (see Table CC.1):

Table CC.1 — Typical rated voltages and preferred maximum rated currents

__Typical voltage rating Preferred maximum current Size
rating
V AC. A
600 63 14 x 54
600 125 22%. 58
690 32 10/% 38
690 50 14 x 51
690 100 22 x 58
690 250 27 x 60
800 100 27 x 60
1500 63 20 x 127
1 500 63 22 x 127
1500 100 36 x 127
2 500 25 20 x 127
3 000 63 20 x 190
3 000 100 36 x 190

NOTE For DC and VSI voltage ratings consultithe manufacturer.

CC.8.2 Mechanical design:(see 8.1 of IEC 60269-1:2024)

~

The ptandardized dimensions of the fuse-links are given in Figure CC.11 and Figure CC.1
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The d

a
b

C

V%

A

ac

— 43—

Dimensions in millimetres

C
TH
Fd

A

Ad‘
/<,‘
N
L
- D o

IEC

Fawings are not intended to govern the design of fuse-links except as regards the notes and dimensions s

Size a b c d r
max. min.
10 x 38 38 tgz 10,5 10,3+ 0,1 6 1,5+0,5
14 x 51 5106 13,8 14,3+ 0,1 7,5 2+1
22 x 58 58 +01 16,2 22,2 + 041 11 2+1
27 x 60 60.3+0.8 16.3 27+'042 14 1,7 £1
20 x 127 127 + 1 16.2 2006 £ 0,2 10.8 2+1
20 x 190 188 + 2 3) 16,2 20,6 £ 0,2 10,8 2+1
22 x 127 127 + 2 3) 16,2 22,2+0,1 11 2+1
36 x 127 127 + 1 27 36,3+ 1 24.7 2+1
36 x 190 188 + 2 3) 27 36,3+ 1 24.7 2+1

lindrical part within which thie specified tolerances shall not be exceeded.

e diameter of the cartridge between the end caps shall not exceed diameter c.

r striker versions, the tolerance is * 1.

Figure CC.11 — Fuse-links with cylindrical contact caps, type B

hown.
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Dimensions in millimetres

282

26
- 23 »|

1
e
.
|
L
| |

[

NOTH

The d

Y
A

A
Y

IEC

I mm maximum

/¥ mm to 10 mm

Diameter of cylinder in which the striker must stay

The overall length a (see Figure CC.11) does not include S,

rawing is not intended to govern the design of fuse-links except as regards the notes and dimensions shpwn.

Figure CC.12 — Fuse-links with cylindrical contact caps with striker, type B
(additional dimensions forall sizes except 10 x 38)
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AVANT-PROPOS

Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation com
I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'lECva pour ob
voriser la coopération internationale pour toutes les questions de normalisation dans”les domain
lectricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des|Normes internatio
s Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) ¢
lides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiéé-a-des comités d'étude
vaux desquels tout Comité national intéressé par le sujet traité peut’ participer. Les organis
ernationales, gouvernementales et non gouvernementales, en liaison avec IIEC, participent égalemern
vaux. L'IEC collabore étroitement avec I'Organisation Internationale~de~Normalisation (ISO), selo
nditions fixées par accord entre les deux organisations.

s décisions ou accords officiels de I'lEC concernant les questions techriques représentent, dans la mes
ssible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'lEC intér
nt représentés dans chaque comité d'études.

s Publications de I'lEC se présentent sous la forme de~recommandations internationales et sont ag
mme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin que
hssure de I'exactitude du contenu technique de ses publieations; I'lEC ne peut pas étre tenue responsa
ventuelle mauvaise utilisation ou interprétation qui en’est faite par un quelconque utilisateur final.

hns le but d'encourager l'uniformité internationale,“les Comités nationaux de I'lEC s'engagent, dans to
psure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications natid
régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
pionales correspondantes doivent étre indiquéees en termes clairs dans ces derniéres.

EC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépen
Lrnissent des services d'évaluationide conformité et, dans certains secteurs, accedent aux marqu
nformité de I'lEC. L'IEC n'est respensable d'aucun des services effectués par les organismes de certifi
Hépendants.

us les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication

cune responsabilité ne. doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandat
compris ses experts/particuliers et les membres de ses comités d'études et des Comités nationaux de
ur tout préjudice cause en cas de dommages corporels et matériels, ou de tout autre dommage de qU
ture que ce soitg directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
coulant de la_publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de
au crédit qui“tui est accordé.

httention“est attirée sur les références normatives citées dans cette publication. L'utilisation de public
férencées est obligatoire pour une application correcte de la présente publication.

ECdattire I'attention sur le fait que la mise en application du présent document peut entrainer I'utilisatio
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droit de brevet revendiqué a cet égard. A la date de publication du présent document, I'lEC n'avait pas regu
notification qu'un ou plusieurs brevets pouvaient étre nécessaires a sa mise en application. Toutefois, il y a lieu
d'avertir les responsables de la mise en application du présent document que des informations plus récentes
sont susceptibles de figurer dans la base de données de brevets, disponible a I'adresse https://patents.iec.ch.
L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

L'IEC 60269-4 a été établie par le sous-comité 32B: Coupe-circuits a fusibles a basse tension,
du comité d'études 32 de I'lEC: Coupe-circuits a fusibles. Il s'agit d'une Norme internationale.

Cette sixiéeme édition annule et remplace la cinquiéeme édition parue en 2009,
I'Amendement 1:2012 et 'Amendement 2:2016. Cette édition constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) les éléments de remplacement pour onduleur a source de tension ont été ajoutés, y compris
les exigences d'essai;

b) les essais des caractéristiques de fonctionnement en courant alternatif sont couverts par
les essais du pouvoir de coupure;

c) les exemples d'éléments de remplacement normalisés pour la protection des dispositifs a
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pport de vote indiqué dans le tableau ci-dessus donne toute information‘sur le vote &
ti a son approbation.

ngue employée pour I'élaboration de cette Norme internationgle’est I'anglais.

ocument a été rédigé selon les Directives ISO/IEC, Partie2, il a été développé selo
ctives ISO/IEC, Partie 1 et les Directives ISO/IEC, ,Supplément IEC, disponibles

.iec.ch/members_experts/refdocs. Les principaux/types de documents développés
sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

résente partie doit étre utilisée conjointement avec I'lEC 60269-1:2024, Fusibles b
on — Partie 1: Exigences générales.

résente Partie 4 compléte ou modifie les articles ou paragraphes correspondants g
e 1.

u'aucune modification n'est nécessaire, la Partie 4 indique que I'article ou le paragr
spondant s'applique.
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L'IEC 60269-1 s'applique avec les exigences supplémentaires suivantes.

Sauf| indication contraire dans le texte qui suit, les éléments de remplacement.utilisés po
protgction des dispositifs a semiconducteurs doivent satisfaire a I'ensemblefdes exigence
I'"EQ 60269-1 ainsi qu'aux exigences supplémentaires ci-apres.

Les
des
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FUSIBLES BASSE TENSION -
Partie 4: Exigences supplémentaires concernant les éléments

de remplacement utilisés pour la protection des dispositifs a
semiconducteurs

Domaine d'application

présentes exigences supplémentaires s'appliquent aux éléments de remplace
tlnés a étre associés a des matériels comportant des dispasitifs a semiconducteu

ur la
s de

ment
's et

utilisés dans des circuits de tensions nominales inférieures ou égales a 1 000 V en colrrant

alterpatif ou a 1 500 V en courant continu. Pour certains.@léments de remplacement,
tensjons assignées supérieures peuvent étre utilisées.

NOTH Ces éléments de remplacement sont couramment {dénommés "éléments de remplacement
semidonducteurs".

Les

éléments de remplacement pour semiconductéurs de sorte qu'ils puissent étre remplacég
d'aufres éléments de remplacement de mémes caractéristiques, sous réserve que

dim

a)

b)
c)
d)

2

présentes exigences supplémentaires ontcpour objet d'établir les caractéristiques

gdnsions soient identiques. A cette fin,fa présente norme traite en particulier:

es caractéristiques suivantes desfusibles:
leurs valeurs assignées;

leurs échauffements enservice normal;
leur puissance dissipée;

leurs caractéristiques temps-courant;
leur pouvoir'de coupure;

d
1
2
3
4
5
6) leurs caractéristiques de courant coupé limité et caractéristiques /2¢;
7

— ~ ~— — ~— —

leurs.earactéristiques de tension d'arc;

des

pour

des
par
eurs

IIS essais de type destinés a vérifier les caractéristiques des fusibles;
I

la disponibilité et la présentation des données techniques (voir I'Annexe BB).

s'marauaaes des fusihles:
=T £~ 4

Références normatives

Les documents suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I'édition citée s'applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements).

IEC 60269-1:2024, Fusibles basse tension — Partie 1: Exigences générales
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IEC 60269-2:2013, Fusibles basse tension — Partie 2: Exigences supplémentaires pour les
fusibles destinés a étre utilisés par des personnes habilitées (fusibles pour usages
essentiellement industriels) — Exemples de systémes de fusibles normalisés A & K
IEC 60269-2:2013/AMD1:2016
IEC 60269-2:2013/AMD2:2024

IEC TR 60269-5:2014, Fusibles basse tension — Partie 5: Lignes directrices pour I'application
des fusibles basse tension
IEC TR 60269-5:2014/AMD1:2020

IEC

ISO

3

60417, Symboles graphiques a utiliser sur les équipements

B, Nombres normaux — Séries de nombres normaux

Termes et définitions

L'IEC 60269-1 s'applique, avec les définitions supplémentaires suivantes.

3.2

Termes généraux

3.2.101

disp
disp

jositif a semiconducteurs
psitif dont les caractéristiques essentielles sont duesyau flux de porteurs de charg

I'intérieur d'un semiconducteur

[SOURCE: IEC 60050-521:2002, 521-04-01]

3.2.102

élément de remplacement pour semiconducteurs

élément de remplacement limiteur deccourant capable d'interrompre, dans des condi
spédifiques, tout courant a l'intérieur de'la zone de coupure (voir le 7.4)

3.2.103

disp
disp

Note
dispo

jositif de signalisation
psitif incorporé dans le fusible et signalant le fonctionnement du fusible a distance

a l'article: Un dispositif de signalisation consiste en un percuteur et en un interrupteur auxiliaire
bitifs électroniques peuvent également étre utilisés.

3.2.104
onduileur a source de tension

VSI

onddleurid’source de tension

Note

ions

Des

1 a l'article: L'abréviation "VSI" est dérivée du terme anglais développé correspondant "voltage s

inverter".

Note 2 a l'article:

ondul

eur qui fournit un courant sans modifier sa tension de sortie.

[SOURCE: IEC 60050-551:1998, 551-12-11]

ource

Egalement appelé "onduleur alimenté par une source de tension imposée", autrement dit un
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3.2.105

élément de remplacement pour onduleur a source de tension

élément de remplacement VSI

élément de remplacement limiteur de courant capable d'interrompre, dans les conditions
spécifiées, le courant de court-circuit fourni par la décharge d'un condensateur connecté au
courant continu, dans un onduleur a source de tension

Note 1 a I'article: L'abréviation "élément de remplacement VSI" est utilisée dans le présent document.

Note 2 a I'article: Un élément de remplacement VSI fonctionne généralement a un courant de court-circuit fourni
par la décharge d'un condensateur connecté au courant continu a travers une trés faible inductance, dans le but de
permettre un fonctionnement normal a hautes fréquences. Cette condition de court-circuit conduit a un taux
d'accloissement du courant tres élevé équivalent a une trés faible valeur de la constante de temps, généralément
inférigure ou égale a 3 ms. La tension d'alimentation est un courant continu méme si la tension appliquée~diminue
lorsqye le courant augmente durant le court-circuit.

Note B a I'article: Dans certaines applications d'entrainements a plusieurs sources en courant alternatif, la [sortie
des onduleurs peut étre éloignée de I'entrée principale du redresseur. Dans ces cas, les impedances Iiéeslsé un
circuif en défaut peuvent influencer le fonctionnement des éléments de remplacement. Il est'alors nécessalre de
tenir compte de la constante de temps associée et de la taille des condensateurs lors du‘choix de la protgction
approjpriée contre les courts-circuits.

4 Conditions de fonctionnement en service
L'IEC 60269-1 s'applique avec les exigences supplémentaires suivantes.
Les fusibles doivent étre utilisés conformément a leurs yaleurs assignées uniquement.

4.5 | Tension
4.5.1 Tension assignée

En qourant alternatif, la tension assignée“d'un élément de remplacement se rapporte|a la
tensjon appliquée; elle est fondée surda'valeur efficace d'une tension en courant alteqnatif
sinugoidale. De plus, il est admis par hypothése que la tension appliquée se maintient|a la
méme valeur pendant toute la durée de fonctionnement de I'élément de remplacement. JTous
les gssais de vérification des valeurs assignées reposent sur cette hypothése.

En cpurant continu et pour les/éléments de remplacement VSI, la tension assignée d'un élément
de r¢gmplacement se rapporte a la tension appliquée. Elle repose sur la valeur moyenne. Dans
le cgs d'un courant eontinu obtenu par redressement du courant alternatif, il est admig par
hypdthése que les ondulations ne provoquent pas une variation supérieure a 5 % ou inférjeure
a 9 % de la valeutnmoyenne.

4.5.2 Tension appliquée en service

Dan{
prov

En courant alternatif, par conséquent, la valeur de la tension appliqguée dans un circuit
monophasé a courant alternatif est généralement identique a la tension de rétablissement a
fréquence industrielle. Pour les cas autres que celui de la tension en courant alternatif
sinusoidale, il est nécessaire de connaitre la tension appliquée en fonction du temps.

Pour une tension unidirectionnelle et pour les éléments de remplacement VSI, les valeurs
importantes sont:

— la valeur moyenne sur lI'ensemble de la durée de fonctionnement de I'élément de
remplacement;

— la valeur instantanée vers la fin de la période d'arc.
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4.6 Courant

Le courant assigné d'un élément de remplacement pour semiconducteurs est fondé sur la valeur
efficace d'un courant alternatif sinusoidal a fréquence assignée.

En courant continu, il est admis par hypothése que la valeur efficace du courant ne dépasse
pas la valeur efficace fondée sur un courant alternatif sinusoidal a fréquence assignée.

NOTE Le temps de réponse thermique de I'élément fusible peut avoir une valeur si faible qu'il ne peut pas étre
admis par hypothese qu'un fonctionnement dans des conditions s'écartant sensiblement du courant sinusoidal peut
étre estimé en se fondant sur la seule valeur efficace du courant. Cela s'applique en particulier a des fréquences de
valeu moins—elevée—etlorsgue—le—courant—présente—des—pointes—importantes—alternant—avec—des—intervalles
) , hal . i . L L L . L
consiflérables de valeurs de courant insignifiantes, comme c'est le cas dans les convertisseurs de fréquence ¢u les
applidations de traction par exemple.

4.7 | Fréquence, facteur de puissance et constante de temps
4.7 .1 Fréquence

La fréquence assignée se rapporte a la fréquence de la tension et du courant sinusoidauk qui
congltituent I'objet des essais de type.

4.7.3 Constante de temps (7)

En cpurant continu, les constantes de temps indiquées dans le™Mableau 105 correspondent aux
congtantes de temps susceptibles d'étre rencontrées danscla pratique.

Poun les éléments de remplacement VSI, les coOnstantes de temps indiquées dans le
Tableau 106 correspondent a des constantes de "temps équivalentes susceptibles d'étre
rencpntrées dans la pratique.

NOTH 2 Le taux d'accroissement élevé du courant de'court-circuit est dd a la faible inductance, qui est considérée
comnle équivalente & une faible valeur de la constante de temps.

NOTH 3 Il est possible d'utiliser di/dt en lieu‘et place de la constante de temps en cas de condition de court-gircuit.

di/dt § E/L.
E = valeur de la tension de la source de puissance en courant continu;

L = inductance totale du circuit de décharge des condensateurs.
5 Classification

L'IEC 60269-1,s"applique.

6 Caractéristiques des fusibles

L'IEC 60269-1 s'applique avec les exigences supplémentaires suivantes.

6.1 Récapitulatif des caractéristiques

6.1.3 Eléments de remplacement

a) Tension assignée (voir le 6.2)

b) Courant assigné (voir le 6.3 de I'lEC 60269-1:2024)

c) Type du courant et fréquence (voir le 6.4 de I'lEC 60269-1:2024)
d) Puissance dissipée assignée (voir le 6.5 de I'lEC 60269-1:2024)
e) Caractéristiques temps-courant (voir le 6.6)

f) Zone de coupure (voir le 6.7.1 de I'lEC 60269-1:2024)
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g) Pouvoir de coupure assigné (voir le 6.7.2 de I'lEC 60269-1:2024)

h) Caractéristiques de courant coupé limité (voir le 6.8.2)

i) Caractéristiques /2 (voir le 6.8.3)

j) Dimensions ou taille (s'il y a lieu)

k) Caractéristiques de tension d'arc (voir le 6.9)

) Les éléments de remplacement ne peuvent étre utilisés qu'avec le socle et/ou
I'ensemble-porteur attribué par le fabricant et défini dans les instructions de ce dernier

6.2 Tension assignée

Pour les tensions assignées inférieures ou égales a 690 V en courant alternatif et a 750V en
courpint continu, I'lEC 60269-1 s'applique. Pour les tensions supérieures, les valeurs*do|vent
étre choisies dans la série R 5 ou, si cela n'est pas possible, dans la série R 10 de SO 3.

Un éJément de remplacement doit avoir une tension assignée en courant alternatif ou en coyirant
continu ou une tension assignée VSI. Il peut avoir une ou plusieurs de ces tensions assignées.

6.4 | Fréquence assignée

La fréquence assignée est la fréquence a laquelle se rapportent les caractéristiques de
fonctionnement.

6.5 | Puissance dissipée assignée de I'élément de remplacement et puissance diss|ipée
acceptable assignée pour un ensemble-porteur

En dlus des exigences de I'lEC 60269-1, le fabricant doit indiquer la puissance dissipée en
fonction du courant pour la plage comprise entre.;50 % et 100 % du courant assigné.

Lorsiu'il est pertinent de connaitre la résistance de I'élément de remplacement, il conviept de
déterminer celle-ci en se fondant sur lagrelation fonctionnelle entre la puissance dissipée et la
valelir de courant correspondante.

6.6 | Limites des caractéristiques temps-courant

6.6.2 Caractéristiques‘temps-courant, zones temps-courant
6.6.2.1 Exigences-générales

Les garactéristiques temps-courant dépendent de la conception de I'élément de remplacement

ainsil que, pourun élément de remplacement donné, de la température de I'air ambiant e{ des
conditions dé hefroidissement.

Le fabricant doit fournir des caractéristiques temps-courant pour une température amblante
com:triqp entre 20°C et 25 °C conformément aux conditions spécifiées en 9.3 [ les
caractéristiques temps-courant pertinentes sont les caractéristiques de préarc et de
fonctionnement.

En courant alternatif, les caractéristiques temps-courant sont établies a la fréquence assignée
et pour des durées de préarc et de fonctionnement supérieures a 0,1 s.

En courant continu, elles sont établies conformément au Tableau 105 et pour des durées de
préarc et de fonctionnement supérieures a 15 .

Pour les valeurs de courant présumé plus élevées (durées plus courtes), les mémes données
doivent étre présentées sous forme de caractéristiques 2¢ (voir le 6.8.2).
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6.6.2.2 Caractéristiques temps-courant de préarc

En courant alternatif, la caractéristique temps-courant de préarc doit étre fondée sur un courant

alter

natif symétrique d'une fréquence donnée (fréquence assignée).

En courant continu, la caractéristique temps-courant de préarc présente une importance
particuliere pour des durées supérieures a 15 z pour le circuit considéré. Dans cette zone, elle
est identique a la caractéristique temps-courant de préarc en courant alternatif.

NOTE 1

En raison du grand nombre de constantes de temps du circuit susceptibles d'étre rencontrées en service,

une méthode pratique consiste a exprimer les données relatives a des durées inférieures a 15 r sous forme de

caracferistique /“f de prearc.
NOTH 2 La valeur de 15 7 a été choisie pour éviter les effets des différents taux d'accroissement du courant [sur la
caracféristique temps-courant de préarc a des temps plus courts.
6.6.2.3 Caractéristiques temps-courant de fonctionnement
En cpurant alternatif avec des durées supérieures a 0,1 s et en courant continu pour des dyrées
supdrieures a 15 7, la période d'arc n'est pas significative par rapport a‘la durée de préar¢. La
durég de fonctionnement est alors équivalente a la durée de préarc.
6.6.3 Courants et temps conventionnels
6.6.3.1 Courants et temps conventionnels pour les<éléments de remplacement ['aR"
Voir[le 8.4 et le Tableau 101.
6.6.3.2 Courants et temps conventionnels'pour les éléments de remplacement TgR"
et llgSll
Les ¢ourants et temps conventionnels sont'indiqués dans le Tableau 101.
Tableau.101 — Courant et temps
conventionnels pourles éléments de remplacement "gR" et "gS"
Courant conventionnel
Cqurant assigné Temps'conventionnel
Type "gR" Type "gS"
A h
Inf If Inf If
I, <4 1 1,11, 2,11, 1,51, 2,11
4<] <16 1 1,11, 1,91, 1,51, 1,91
16 </ %63 1
B34 1% 160 2
1,11, 1,61, 1,251, 1,61
oU < 'n = 4UU o
400 </, 4

NOTE Les temps conventionnels s'appliquent également aux fusibles "aR".

6.6.4 Balises

Ne s

'‘applique pas.
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6.7 Zone de coupure et pouvoir de coupure
6.7.1 Zone de coupure et catégorie d'emploi
La premiére lettre doit indiquer la zone de coupure:

— éléments de remplacement "a" (pouvoir de coupure partiel, voir le 8.4);

— éléments de remplacement "g" (pouvoir de coupure intégral).

La seconde lettre "R" ou "S" doit indiquer la catégorie d'emploi pour les éléments de
remplacement conformes a la présente norme pour la protection des dispositifs a

semiconductetrs:

Le type "R" est généralement plus rapide que le type "S" et donne des valeurs /2t inférieufes.

Le type "S" a généralement une puissance dissipée inférieure et permet d'amétiorer I'utilisation
des ¢onducteurs par rapport au type "R".

Par ¢xemple:

— daR désigne les éléments de remplacement a pouvoir de coupure partiel qui sont destirés a
lq4 protection des dispositifs & semiconducteurs;

— dR désigne les éléments de remplacement a pouvoir de ¢olpure intégral qui sont desjinés
4 la protection des semiconducteurs et a un usage genéral, optimisés pour réduir¢ les
leurs 72¢;

— dS désigne les éléments de remplacement a pouvoir de coupure intégral qui sont desginés
A la protection des semiconducteurs et a unousage général, optimisés pour réduife la
uissance dissipée.

Certains éléments de remplacement aR sant-utilisés pour la protection des onduleurs a squrce
de tgnsion. Méme si ce sont des élémentside remplacement aR ordinaires en courant alterpatif,
ceux-ci doivent étre soumis a I'essai differemment dans des conditions de court-circuit V$I en
courgint continu. C'est pourquoi leurdésignation est toujours "aR", mais leurs caractéristifjues
en courant continu doivent étre clairement spécifiées "pour la protection des VSI" danps le
catalogue du fabricant.

6.7. Pouvoir de coupure assigné

Un pgouvoir de coupute’supérieur ou égal a 50 kA en courant alternatif et a 20 kA en colirant
continu est exigé:

En cpurant alternatif, le pouvoir de coupure assigné est fondé sur des essais de type effeqtués
X e ; . ldale

P Yp€ eifectués
dans un circuitd' mductance et de résistance exclusivement linéaires, en appliquant une tension
moyenne.

Pour les VSI, le pouvoir de coupure assigné est fondé sur des essais de type effectués dans
un circuit avec une faible constante de temps. La constante de temps pour les essais est définie
dans le Tableau 106. Le pouvoir de coupure assigné maximal exigé pour les fusibles VSI est
de 20 kA au minimum.

NOTE Dans la pratique, I'adjonction d'impédances non linéaires et de composantes de tension unidirectionnelles
peut avoir une incidence favorable ou défavorable significative sur les conditions de coupure.
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6.8

Caractéristiques de courant coupé limité et caractéristiques I12¢

6.8.2 Caractéristiques de courant coupé limité

Le fabricant doit fournir les caractéristiques de courant coupé limité qui doivent étre
représentées, conformément a I'exemple représenté sur la Figure 4 de I'lEC 60269-1:2024, sur
un graphique a double échelle logarithmique en portant le courant présumé en abscisse et, si

néce

ssaire, la tension appliquée et/ou la fréquence comme paramétre.

En courant alternatif, les caractéristiques de courant coupé limité doivent représenter les
valeurs les plus élevées du courant susceptibles d'étre rencontrées en service. Elles doivent
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ppoOrier a des conditions correspondant aux conditions d essail etablies dans 1a pres
e, par exemple a des valeurs données de la tension, de la fréquence et du facted
bance. Les caractéristiques de courant coupé limité peuvent étre définies par-les es
ifiés en 9.6.

burant continu, les caractéristiques de courant coupé limité doivent représenter les va
lus élevées du courant susceptibles d'étre rencontrées en service dans des circuits
nstante de temps est spécifiée dans le Tableau 105 pour les éléments de remplace
gS et gR ou dans le Tableau 106 pour les éléments de remplacement aR dang
cations VSI. Pour les éléments de remplacement aR, gS et gR;.ces valeurs sont dépas
les circuits dont les constantes de temps sont inférieuresaux valeurs indiquées da
bau 105. Le fabricant doit fournir les informations pertinentes’pour permettre de détern
aleurs les plus élevées des caractéristiques de courant coupé limité.

La caractéristique de courant coupé limité varie en fonctioh,de la constante de temps du circuit. Il co
fabricant fournisse les informations permettant de déterniiher ces variations au moins pour les constant
de 5 ms et de 10 ms.

Caractéristiques 12¢
A Caractéristique 127 de préarc

ourant alternatif, le fabricant doit fournir la caractéristique /2t de préarc fondée sy
ant alternatif symétrique d'une fréquence donnée (fréquence assignée).

purant continu, le fabricant doit fournir la caractéristique 72 de préarc fondée sur la v
hce du courant a uné.constante de temps spécifiée dans le Tableau 105 pour les élém
mplacement aR /@S et gR ou dans le Tableau 106 pour les éléments de remplacemer
les applications ;VSI.

burant continu, la valeur I?¢ de préarc représente la valeur la plus faible susceptible d
bntrée en-service. Elle doit étre fondée sur la valeur efficace d'un courant continu, co
est défini dans les exigences d'essai de I'essai du pouvoir de coupure n° 1.
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6.8.3

2 Caracteristiques /¢ de fonctionnement

En courant alternatif, le fabricant doit fournir les caractéristiques /2 de fonctionnement
indiquées avec la tension appliqguée comme parameétre et pour un facteur de puissance donné.
En principe, elles doivent étre fondées sur l'instant d'établissement du courant qui donne la
valeur /2t de fonctionnement la plus élevée (voir le 9.7). Les paramétres de tension doivent

inclu

re au moins 100 % et 50 % de la tension assignée.
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En courant continu, le fabricant doit fournir les caractéristiques /2¢ de fonctionnement indiquées
avec la tension appliguée comme paramétre et pour une constante de temps spécifiée dans le
Tableau 105 pour les éléments de remplacement aR, gS et gR ou dans le Tableau 106 pour les
éléments de remplacement aR dans les applications VSI. Les paramétres de tension doivent
inclure au moins 100 % et 50 % de la tension assignée. Il est admis de déterminer les
caractéristiques /2¢ de fonctionnement a des tensions moins élevées par rapport aux essais
selon le Tableau 105 ou le Tableau 106 en fonction de leur application en courant continu ou
dans une application VSI.

La caractéristique 72¢ & des tensions réduites peut étre calculée selon la méthode décrite dans
la Partie 1, Annexe B3

6.9 | Caractéristiques de la tension d'arc

Les garactéristiques de la tension d'arc fournies par le fabricant doivent indiquerivla valeuf (de
crétg) la plus élevée de la tension d'arc en fonction de la tension appliquéé ‘dd circuit fgans
lequel est inséré I'élément de remplacement ainsi que, en courant alternatif,\pour les valeurs
du facteur de puissance spécifiées dans le Tableau 104 et, en courant' continu, pouf les
constantes de temps spécifiées dans le Tableau 105 ou dans le Tableau 106 en fonction de
leur ppplication en courant continu ou dans un VSI.

7 Marquages
L'IEC 60269-1 s'applique avec les exigences supplémentaires suivantes.

7.2 | Marquages des ensembles-porteurs
Le 7|2 de I'lEC 60269-1:2024 s'applique, avecl'ajout suivant:

pférence d'identification du fabricant gt/ou symboles permettant de trouver I'ensemblg des
aractéristiques indiquées en 6.1.3 de'l'lEC 60269-1:2024;

r
G

— catégorie d'emploi, "aR" ou "gR*ou "gS";
combinaison des symboles de I'lEC 60417 d'un fusible (5016) et d'un redresseur (§186)
gomme cela est représenté. ei-dessous:

= B

Symbole IEC 60417-5016 (2002-10) Symbole IEC 60417-5186 (2002-10)

Pour les éléments de remplacement VSI, un marquage supplémentaire indiquant par exemple
"VSI de 1 200 V en courant continu" accompagné de la tension assignée doit étre apposé sur
le produit.

8 Conditions normales d'établissement

L'IEC 60269-1 s'applique avec les exigences supplémentaires suivantes.
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8.3 Echauffement, puissance dissipée de I'élément de remplacement et puissance
dissipée acceptable pour I'ensemble-porteur

L'élément de remplacement doit étre congu et dimensionné de maniére a supporter, lorsqu'il
est soumis a l'essai conformément au 9.3, le courant assigné sans dépasser,

— la limite d'échauffement a I'endroit le plus chaud de la partie métallique supérieure de
I'élément de remplacement indiqué par le fabricant (voir la Figure 101 et la Figure 102);

— la puissance dissipée au courant assigné indiquée dans les instructions du fabricant.

8.4 Fonctionnement

L'élgment de remplacement doit étre congu et dimensionné de maniére a supporter d'une\facon
continue tout courant inférieur ou égal a son courant assigné.

Les ¢léments de remplacement "aR" doivent fonctionner et provoquer la coupuré du circuit|pour
toutq valeur du courant inférieure ou égale au pouvoir de coupure assigné et au moins dgale
au cpurant I,, (voir le Tableau 104 et le Tableau 105).

Pournles éléments de remplacement "gR" et "gS", dans le temps conventionnel et aux coufants
définis dans le Tableau 101:

— I'élément de remplacement ne doit pas fonctionner lorsqu'il est parcouru par un colirant
mférieur ou égal au courant conventionnel de non-fusiohn (7,);

clément de remplacement fonctionne lorsqu'il estparcouru par un courant supérieyr ou
&gal au courant conventionnel de fusion (I;) et égal ou inférieur au pouvoir de coupure

gssigné.
8.5 | Pouvoir de coupure

Un églément de remplacement doit étre capable de couper, a une tension inférieure ou égale a
sa tgnsion assignée, tout circuit dont le‘Courant présumé est compris entre un courant spgcifié
en 8(4 et le pouvoir de coupure assighé:

— dn courant alternatif, les parameétres d'essai sont donnés dans le Tableau 104;

— €n courant continu, les parameétres d'essai sont donnés dans le Tableau 105;

— pour les applicationstVSI, les paramétres d'essai sont donnés dans le Tableau 106.

8.7 | Caractéristiques 12%¢

Les paleurs I27)de fonctionnement déterminées comme cela est décrit en 9.7 ne doiven{ pas
étre supérie(res aux valeurs indiquées par le fabricant. Les valeurs /2t de préarc détermihées
comme céla* est décrit en 9.7 ne doivent pas étre inférieures aux valeurs indiquées |(voir
les §.821et 6.8.2.2).

8.15 Caractéristiques de la tension d'arc

Les valeurs de la tension d'arc mesurées comme cela est décrit en 9.7.5 ne doivent pas étre
supérieures aux valeurs indiquées par le fabricant (voir le 6.9).

9 Essais

L'IEC 60269-1 s'applique avec les exigences supplémentaires suivantes.
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9.1.5 Disposition du fusible et dimensions

L'élément de remplacement doit étre disposé a l'air libre et a I'abri des courants d'air et, sauf
spécification contraire, en position verticale (voir le 9.3.1). Des exemples de montages d'essai
sont représentés sur la Figure 101 et la Figure 102. Des montages d'essai pour d'autres types
d'éléments de remplacement sont fournis dans I'lEC 60269-2 et I'lEC 60269-3.

9.1.6 Essais des éléments de remplacement
9.1.6.2 Essais complets
Le Tpbteat—462 IU’}JCItUI;C tes—essais uuulp:cto gdes—étéments—de |cn|p:auc|||c||t. a—+résistance
interpne de tous les éléments de remplacement doit étre déterminée et consignée dans le.op les
rappprts d'essai.
Un élément de remplacement doit avoir un pouvoir de coupure en courant alternatif, un potivoir
de cpupure en continu ou un pouvoir de coupure VSI. Il peut avoir un ou plusieurs dg ces
pouMoirs de coupure.
Tableau 102 — Liste des essais complets
Essai selon le paragraphe Nomb
d'élements de
remplacerent
a soumetire a
I'essa
9.3 Echauffement et puissance dissipée 1
9.4.3.1 a) Courant conventionnel de non-fusion 1
9.4.3.1 b) Courant conventionnel de fusion 1
9.4.3.2 Veérification du courant assigné 1
9.4.3.5 Essai de la protection conventionnelle des conducteurs contre les surcharges 1
(pour les éléments de remplacement "gR" et "gS" seulement)
En courant alternatif:
9.5 N° 5 Pouvoir de coupure.et caractéristiques de fonctionnement pour "gR" et "gS" 1
N° 12a Pouvoir de ecoupure et caractéristiques de fonctionnement pour "aR" 1
N° 2 Pouvoir de coupure et caractéristiques de fonctionnement @ 3
N° 1 Pouvair'de coupure et caractéristiques de fonctionnement @ 3
En courant/continu:
9.5 N° A3\Pouvoir de coupure et caractéristiques de fonctionnement pour "gR" et "gS" 1
N°)12a Pouvoir de coupure et caractéristiques de fonctionnement pour "aR" 1
N° 12 Pouvoir de coupure et caractéristiques de fonctionnement 3
N° 11 Pouvoir de coupure et caractéristiques de fonctionnement 3
Pour les éléments de remplacement VSI:
9.5 N° 21 Pouvoir de coupure et caractéristiques de fonctionnement 3
a  Valable pour les caractéristiques /2t de préarc si la température de I'air ambiant est comprise entre 10 °C et
30 °C.
9.1.6.3 Essais des éléments de remplacement d'une série homogéne

Pour les éléments de remplacement de valeurs de courant assigné intermédiaires dans une
série homogene, les éléments de remplacement peuvent étre dispensés des essais de type si
I'élément de remplacement dont le courant assigné est le plus élevé a été soumis a I'essai selon
les exigences du 9.1.6.2 et que I'élément de remplacement dont le courant assigné est le plus
faible a été soumis aux essais indiqués dans le Tableau 103.
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Tableau 103 - Liste des essais des éléments de
remplacement de courant assigné le plus faible dans une série homogéne

Nombre d'éléments de
Essai selon le paragraphe remplacement
a soumettre a I'essai
8.3 Echauffement et puissance dissipée 1

9.3 Vérification des limites d'échauffement et de la puissance dissipée
9.3.1—bBispesitien-dufusible
L'esgai doit étre effectué sur un seul élément de remplacement. L'élément de remplacement
doit |étre monté verticalement dans le montage d'essai conventionnel. Des exemples |sont

représentés sur la Figure 101 et la Figure 102.

La densité de courant des conducteurs en cuivre faisant partie du’ .montage d'¢ssai
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entionnel ne doit pas étre inférieure & 1 A/mm?2 ni supérieure a 1;6°A/mm?2, ces va

ur/épaisseur de ces conducteurs ne doit pas dépasser:

0 pour les courants assignés inférieurs a 200 A;
pour les courants assignés supérieurs ou égaux a 200 A.

ant ces essais, la température de I'air ambiant doitétre comprise entre 10 °C et 30 °

les essais d'échauffement, la section des conducteurs utilisés pour raccorder le mon
ai conventionnel a I'alimentation est importante. La section doit étre choisie conformé
nbleau 17 de I'lEC 60269-1:2024, a I'exclasion de la note, et la longueur des conduct
art et d'autre de I'élément de remplacement doit étre de 1 m au minimum.

eurs

fondées sur le courant assigné de [I'élément de remplacement. Le rapport

tage
ment
eurs

étre effectué en montant I'élément de remplacement dans ces socles et en relian
ucteurs conformément au Tableau 17 de I'lEC 60269-1:2024. Dans les autres cas, I'
ptre effectué de la maniére-décrite dans les présentes exigences.

des éléments de.remplacement spéciaux ou a usage spécial, qui ne peuvent pas
llés dans le montage d'essai conventionnel ou pour lesquels ce montage d'essg
lique pas, deslessais particuliers doivent étre effectués conformément aux instructior

Mesurage de la puissance dissipée de I'élément de remplacement

dissi

les éléments de remplacement-destinés a étre utilisés dans des socles séparés, I'}ssai

cant et toutes\les données pertinentes doivent étre consignées dans le rapport d'ess3i

les
ssai

étre
ne
s du

ANce

lus/du 9.3.3 de I'lEC 60269-1:2024, la condition suivante s'applique: I'essai de puiss
1
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Cet essai peut étre effectué en courant alternatif ou en courant continu.

9.3.4 Méthode d'essai

gné.

La section des conducteurs en cuivre destinés aux essais de courants assignés élevés selon
les 9.3 et 9.4 est spécifiée dans le Tableau 107.
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