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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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 J

FOREWORD

international co-operation on all questions concerning standardlzatlon in r- Ietrlc i fields. To
this end and in addition to other activities, 1s, | pecifications

Technical Reports, Publicly Available Specifications (PAS) and Guide 3 refexggd to as “IEC
Publication(s)”). Their preparation is entrusted to technical committges N atlonal Committee interested
in the subject dealt with may participate in this preparatory wor governmental and non-
governmental organizations liaising with the IEC also participé collaborates closely

Publications is accurate, IEC cannot be
misinterpretation by any end

5| e Xor the way in which they are used or for any
4) In order to promote intern C Nationgl Committees undertake to apply IEC Publications
transparently to the maxi i i i i i . i
between any IEC Publica
the latter.
5) IEC itself does vie any ati apformity. Independent certification bodies provide conformity
assessment servicesg a i accgss to IEC marks of conformity. IEC is not responsible for any

services carried out b

6) All users should ve the Jatest edition of this publication
7) No liability sha EC or\is directors, employees, servants or agents including individual experts and
members oKts technical ittees and IEC National Committees for any personal injury, property damage or

other damage X , whether direct or indirect, or for costs (including legal fees) and
expenges akising Wt & publication, use of, or reliance upon, this IEC Publication or any other IEC

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

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

International Standard IEC 60269-2 has been prepared by subcommittee 32B: Low-voltage
fuses, of IEC technical committee 32: Fuses.

This fourth edition of IEC 60269-2 cancels and replaces the third edition published in 2006
and constitutes a minor revision.

This part is to be used in conjunction with IEC 60269-1:2006, Low-voltage fuses — Part 1:
General requirements and its Amendment 1 (2009).

This Part 2 supplements or modifies the corresponding clauses or subclauses of Part 1.

Where no change is necessary, this Part 2 indicates that the relevant clause or subclause

applies. Documents
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Tables and figures which are additional to those in Part 1 are numbered starting from 101.
Additional annexes are numbered AA, BB, etc.

The text of this standard is based on following documents:

FDIS Report on voting
32B/552/FDIS 32B/555/RVD

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

Part 1: General requirements

NOTE This part includes IEC 60269-1 (third edition, 1998) afid
1986) and IEC 60269-3 (second edition, 1987).

Part 2: Supplementary requirements for fuses for
for industrial application) —

NOTE This edltlon of IEC 60269 2i based o)

Part 3:

edition, 2004).

Part 4: Supplementar
devices

NOTE T@ar

Part 5:

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

* reconfirmed;

* withdrawn;

+ replaced by a revised edition, or
*+ amended.
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INTRODUCTION

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

This fourth edition is based on edition 3 of IEC 60269-2. Edition 3 was a result of a
restructuring of the IEC 60269 series of standards in 2006. At this time IEC 60269-1,
IEC 60269-2, IEC 60269-2-1, IEC 60269-3 and IEC 60269-3-1 have been integrated into
either the new part 1 or the new parts 2 or 3, according to the subjects considered, so that the
clauses which deal exclusively with “fuses for authorized persons” are separated from the
clauses dealing with “fuses for unskilled persons”.

As far as IEC 60269-4 and IEC 60269-4-1 are concerned, they have beg
new part 4 which deals with the fuse-links used for semiconductor prote

grated into the

O
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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 J

1 General scope

Fuses for use by authorized persons according to the following
the requirements of the corresponding subclauses of IEC
in this standard.

Fuse system A:
Fuse system B:
Fuse system C:
Fuse system D:
Fuse system E:
Fuse system F:

ys
Fuse system G: @A

Fuse system H: aving "gD" and "gN" characteristic (Class J and

and non time delay fuse types)
Fuse system t: with wedge tightening contacts

se-links having "gD class CC" and "gN class CC"
eristics (Class CC time delay and non-time delay fuse types)

Fuse sysie

National Committees~may Aelect from the examples of standardized fuses one or more systems for their own
standards.
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1.2 Normative references

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

IEC 60060-1: High-voltage test techniques — Part 1: General definitions and test requirements

IEC 60112: Method for the determination of the proof and the comparative tracking indices of
solid insulating materials

IEC 60269-1:2006, Low-voltage fuses — Part 1: General requirements
Amendment 1 (2009)

IEC 60664-1: Insulation coordination for equipment within low-véltag art 1:

Principles, requirements and tests

IEC 60999 (all parts), Connecting devices — Electrica Safety
requirements for screw-type and screwless-type clamping

IEC 60999-1, Connecting devices — Electrical copper ¢onduc afety requirements for
screw-type and screwless-type clamping units ra equ1rements and particular
requirements for clamping units for copductor

IEC 60999-2, Connecting devices — Elettrica ctors — Safety requirements for
screw-type and screwless-type clampifg units \Pa Particular requirements for clamping

ISO 6988: Metallic apd ©
condensation of moist

9,

gawic coaftrngs — Sulfur dioxide test with general
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Fuse system A —
Fuses with fuse-links with blade contacts
(NH fuse system)

1 General
IEC 60269-1 applies with the following supplementary requirements.

1.1 Scope

The following additional requirements apply to fuses with fuse-links haying blade contacts

¢ minimum rated breaking capacities;
e time-current characteristics;
e [?t characteristics;

e standard conditions of constructioq;

2 Terms and definitig

For the purposes of thi
following, apply.

2.1.101
gripping-lugs

parts of a fuse-li
lugs may be made
under service

2.1.102
live grippi
metal gripping> alectrically connected to the blade contacts of the fuse-link. Metal
gripping-lugs without/electrical contact to the blade contacts are also deemed to be live in
case of inadequate creepage distances and clearances according to this standard

2.1.103

isolated gripping-lugs

not-live gripping-lugs made of insulating material or metal. If they are made of metal the
required creepage distances and clearances according to the relevant overvoltage category
should be met between the gripping-lugs and the blade contacts as well as between the
gripping-lugs and the fuse-base contacts

3 Conditions for operation in service

IEC 60269-1 applies.
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4 Classification

IEC 60269-1 applies.

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

5.2 Rated voltage

or d.c., the rated
ot related to the
binations are

For a.c., the standard values of rated voltage are 400 V, 500 V and 690 V.
voltages are 250 V and 440 V. The standard values of d.c. rated voltage 3
standard values of a.c. rated voltage. For example, the following standa
possible: 500 V a.c. — 250 V d.c., 500 V a.c. — 440 V d.c., 500 V a.c.

5.31 Rated current of the fuse-link

For each size the maximum rated currents are give qure hese values depend
upon the utilization categories and rated voltages.

A rated current of 224 A is added to t

5.3.2 Rated current of the fuse-holde

fuse-holder

The maximum @ issipation for the different sizes of fuse-links are
specified in Figurepg o the maximum rated currents of the fuse-links. The
values of rated aces ipation of fuse-bases are given in Figure 102.
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5.6 Limits of time-current characteristics

5.6.1 Time-current characteristics, time-current zones and overload curves

The tolerance on time-current characteristics given by the manufacturer shall not deviate by
more than £10 % in terms of current. The time-current zones given in Figure 104, including
manufacturing tolerances shall be met by all pre-arcing and total times measured at the test
voltage according to 8.7.4.

5.6.2

Conventional times and currents

The conventional times and currents, in addition to the values of IEC 60269-1, are given in
Table 101.

5.6.3

For "gG" fuse-links the gates given in abIe 102

Table 101 — Conventional time and current for "gG" f

rated current lower than 16 A

link

Rated current /, Conventional time (anve}l\'u\mal\urr t >
A h /\\ NN
Ih<4 1 1 5\1\ 21
4<],<16 1 1,9 1,

Gates

ddition to the gates of IEC 60269-1.

Table 102 — Gates fot specified arc and operating times of "gG" fuse-links
N
Iy (105) Imar455) Imin (0,1°5) Imax (0,1°5)
A /\ A A A A
2 3,7 S 9,2 6,0 23,0
4 % 7 18,5 14,0 47,0
6 \ 1\1\,Q 28,0 26,0 72,0
8 < \ \Qo> 35,2 41,6 92,0
AN\ N o \22,0 46,5 58,0 110,0
ﬁ\\ \/24,0 55,2 69,6 140,4
224 > 680 1 450 2 240 3980
5.7.2 Rated breaking capacity
The minimum rated breaking capacities are specified in Table 103.
Documents
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Table 103 — Minimum rated breaking capacities

Rated voltage Minimum rated breaking capacities
<690V a.c. 50 kA
<750 Vd.c. 25 kA

6 Marking

IEC 60269-1 applies with the following supplementary requirements.

Fuse-links and fuse-holders which meet the requirements and tests g A of this

standard may be marked with IEC 60269-2.

6.1 Markings of fuse-holders
In addition to IEC 60269-1, the following marking applies:
e size.

The marking of the rated current and the rated ernible from the front

when a fuse-link has not been fitted.

6.2 Markings of fuse-links

In addition to IEC 60269-1, the following m

e size or reference;

S
e rated breaking capaci

The marking ofat i dted voltage shall be discernible from the front.
Furthermore, fusexih ' described in Table 104.

04 — Marking of fuse-links
Chracteristic \ ) gG aM
@loN\Qf ﬁ@{kﬁ\g Black Green
ind\égpr t Strip with Normal print | Strip with inverse | Normal print
inverse print print

Voltaﬁﬂe\/

400V a X X
500 V X X
690 V X X

a For 400 V gG, a blue colour is also permitted.

Fuse-links with isolated gripping-lugs may be marked in a place easily visible from the front
with the graphical symbol of a gripping-lug in a square. If marked, conformity of these fuse-
links is verified according to 8.2.

NOTE See Figure 112 for detailed dimensions of the symbol.
7 Standard conditions for construction
IEC 60269-1 applies with the following supplementary requirements.
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71 Mechanical design

The dimensions of fuse-links and fuse-bases are given in Figures 101 and 102.

7.1.2 Connections, including terminals

There are different kinds of terminals. As far as lug terminals are concerned, the range of
cross-sections which the terminals shall be capable of accepting results from the following
ranges of rated currents of fuse-links of each size.

Terminals designed for unprepared conductors shall be capable of accepting as a minimum
three consecutive sizes of conductors within the cross-sectional ranges glven in Table 105. In
case the terminal is a lug terminal (see IEC 60999 series), the torques which~shall be applied
are given in Table 111. Torque values for other terminals sho iven in the
manufacturer’s instructions.

Table 105 — Minimum cross-sectional ranges of unme conducto

Range of the rated currents of Cross<settional area nge\s/
Size the fuse-links m
A /‘S{p r lomiium

00 6 to 160 5to 95

0a 6 to 160 25to 95
1 80 tp2 35 to 150
2 125 to 400 70 to 300
3 315 to

4 500 to \1 OOQ"\ > No values available

4a N\ 5004Q 1\250 \

2 Not allowed for}e\w |\51£allat|on\e\\sQJt for fuseslinks with strikers.

Connections of
achieved either 5

recommended by thé

s-gectional area may be necessary. This can be
e terminal or by additional means of connection as

The contact surfaces’ of fuse-links and fuse-bases should be silver-plated; otherwise, it shall
be verified that contacting is not impaired in normal operation. If the surface plating of the
blade contacts of a fuse-link is other than silver, the test according to 8.10 shall be passed
with dummies described in 8.10.1.

NOTE If fuse-links are intended to be removed or inserted under load, the construction of the fuse, in particular
the fuse-contacts, should be suitable for this purpose.

7.1.6 Construction of fuse-bases

The dynamic short-circuit withstand of the fuse shall — whenever needed — meet the cut-off
currents as given in Table 112.

Fuse-bases shall meet the temperature rise test according to 8.3 including all protective
covers intended to be used.
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71.7 Construction of a fuse-link

The preferred construction is as follows; the blade contacts shall be made of solid material. If
any other construction of blade contacts is used the manufacturer shall demonstrate that this
construction is adequate for the purpose.

With the exception of the attachment for the replacement handle, the endplates are not
permitted to protrude radially from the insulation body. For some applications it is preferable
to insulate the gripping lugs from live parts.

Fuse-links shall have an indicator. Electrically conductive parts of indicators shall not be
ejected from the fuse-link during operation.

7.2 Insulating properties and suitability for insulation

out according to IEC 60112 using test qu.

7.7 2t characteristics

For the fuse-links cov ' em, the maximum pre-arcing /2t values given in
Table 7 of IEC 6 m operating /2t values. Values for rated currents
lower than 16 A f > i

Pty
AZs
23,00
90,25
225,00
420,00
576,00
750,00
224 200 000 520 000
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The maximum operating /2t values for “aM” fuse-links are specified in Table 107 on the test-
voltage of 1,1 x Uy, and the test No. 2 of the largest rated current of each homogeneous
series (Table 20 of IEC 60269-1).

Table 107 — Maximum operating /2t values for “aM” fuse-links

Rated voltage U, 2t max
Y A%s
U, <400 18 1,2
400 < U, <500 24 1,°
500 < U, <690 35 /nzf\

These values apply for the prospective currents corresponding to p
0,01 s.

7.8 Overcurrent discrimination of "gG" fuse-links

Fuse-links in series with rated current ratio of 1:1,6 and
to discriminate up to the values specified in 8.7.4.

With regard to discrimination when circuit-breakers se@he ollowing /2t values in Table
108 shall be followed.

Table 108 — Pre-arcing /2 es Yor discrimination
[ERN

n 12t at Ip

INCNS DT

16 250 / 500
0 450 670
> 25 > 810 900

1400 1180

40 2500 1580

0 4 000 2 000

6 300 2510

x 80 10 000 3160
N 00 16 000 4 000
125 24 000 4 900

160 42 500 6 520

200 78 000 8 830

7.9 Protection against electric shock

The protection against electric shock can be increased by means of partition walls and covers
of the fuse-contacts.

Operation of the fuse-links is considered safe when carried out by authorized persons,
instructed in electrical matters, using replacement handles according to this fuse system or
linked fuse-carriers. Insulating covers and/or phase separators may be used where
applicable.

8 Tests

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

The requirements of 7.2 are verified on fuse-bases. The fuse-bases are connected to
conductors having the minimum and maximum cross-sections of the range as given in
Table 105.

In the case of isolated metal gripping-lugs, the creepage distances and clearances of the
fuse-link according to 7.2 are verified. The clearances are also verified on a fuse-link inserted
into a model fuse-base according to Figure 111.

8.1.6 Testing of fuse-holders

In addition to the test given in IEC 60269-1, the fuse-holders shall be subjected to the tests
according to Table 109.

Table 109 — Survey of tests on fuse-holders and n er
of fuse-holders to be tested

Test according to subclause Nu of\ fu -Mer
1 1 1 9&1\ 1 5

8.5.5.1 Verification of the peak withstand
current of a fuse-base

8.9 Verification of resistance to heat G X

8.10.1.2 Verification of non-deterioratio X
of direct terminal clamps

8.11.1.2 Mechanical strength of B X X

the fuse-base
8.11.2.4 Non-deterioratio insulat % X
parts of fuse-link andMuse-base N
N

110 with referencexgthe rated voltage of the fuse-link.
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Table 110 — Rated impulse withstand voltage

Rated voltage Rated impulse withstand voltage
\Y kv

400 4

500 4

690 6

8.2.3.3 Test method

Five impulses of both polarities and of the shape 1,2/50 us according to 60060-1 and at
the rated withstand voltage level according to Table 110 are applied

minimum period between the impulses shall be 1 s.

8.24 Acceptability of test results

8.2.4.3 No flash-over or puncture shall occur during

Fuse-links with metal gripping-lugs
not comply with the requirements of 7.
however, to fulfil the requirements of 8.9

8.2.5 Resistance to tragking

The test of insulating parts uprtmg I e fuse-links (fuse body) and fuse-bases
is carried out according\o \ olution A. Five specimens shall be tested

and shall pass at iT . Nic isola eed not to be tested.
8.3 Verificatioh of tempe e nise and power dissipation
8.3.1 Arrange

If the manufacture e|f|e
If not, the’sgrews Qr nuts of th

es of torque, they shall be used for the tests of 8.3 and 8.10.
& terminals shall be fastened in accordance with Table 111.

In case the tést arrangemient contains more than one fuse, the test specimens are mounted in
the conventional servige position on a wooden plate at a distance between centre lines of 3 e,
according to Figure 101.

Copper bars as used for 500 A to 1 250 A test currents are painted mat black.
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Table 111 — Torque to be applied to the terminal screws

I, Size Size of Torque
A screws Nm
160 00 M8 10
160 0@ M 8 10
250 1 M 10 32
400 2 M 10/12 32
630 3 M 10/12 32

1000 4 M 12 56

1250 4a 2xM12/16 56

2 Not allowed for new installations except for fuse-links with strikers.

8.3.2 Measurement of the temperature rise

Protective covers and fuse-carriers as provided by the manufac

8.3.4.1 Temperature rise of the fuse-holder

The dummy is given in Figure 105. The point at w, 2 rise is measured is

marked with E in Figure 106.

The points between which the power djs ion e-link is measured are marked with S
in Figure 106.

8.4.3.1 Verification of eon

In the case where the

current characte@,

fuses and minia
in Annex AA

The verification o e’ peak withstand current of a fuse-base need not be carried out, if this
has already been verified during the breaking capacity test of the fuse-links with the highest
rating of the size.

8.5.5.1.1 Arrangement of the fuse

The test shall be of the single-phase type. The test set-up for the fuse-base shall be in line
with 8.5.1 of IEC 60269-1.

The current shall be limited by a fuse-link of the highest rating for the particular size. The
peak values of the test currents attained shall lie in the ranges shown in Table 112.
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Table 112 — Test currents

Size Cut-off current
kA
00 22..24
0 22..24
1 34...37
2 44...48
3 65...70

The maximum values may be exceeded as long as the requirements stated under 8.5.5.1.3

are met.

If the cut-off current range cannot be attained with the highest
pondingly higher series connected fuse shall be used. In this case
equipped with a dummy fuse-link. Its external dimensions corre
in Figure101.

8.5.5.1.2 Test method

8.5.5.1.3

The fuse-links
damage likely to
permissible.

The overcurrent discrimination for fuses with rated current up to 12 A and the overcurrent
discrimination ratio of 1:1,6 for fuses with rated currents higher than 12 A is verified by the /2t
values evaluated from the recorded test results.

The samples are arranged as for the breaking capacity test according to 8.5 and Table 20 of
IEC 60269-1 regarding the test circuit and tolerance of current.

Four samples are tested, two samples are tested at the r.m.s. prospective test current /,
corresponding to the minimum pre-arcing /2t values, the other samples at the r.m.s.
prospective test current /, corresponding to the operating /2t values.
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The test voltage for 690 V fuses is 1,05 %

The test voltage for all other fuses is 1,1 x
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Table 113 — Test currents and /2t limits for discrimination test

Minimum pre-arcing /?t

Maximum operating /2t

I, Prospective Prospective Discrimina-
r.n:.s. 2t r.n:.s.
A kA AZs kA
2 0,013
4 0,035
6 0,064 Can“be
8 0,100 calculated
10 0,130
12 0,180
16 0,270
20 0,400
25 0,550
32 0,790
40 1,000
50 1,20 < 13 700,0
21 200,0
36 000,0
64 000,0
104 000,0 1:1,6
185 000,0
104 000,00 302 000,0
139 000,00 412 000,0
185 000,00 557 000,0
302 000,00 900 000,0
557 000,00 1 600 000,0
500 15,000 900 000,00 2 700 000,0
630 20,000 1 600 000,00 5470 000,0
800 26,000 2 700 000,00 10 000 000,0
1000 37,000 5470 000,00 17 400 000,0
1250 50,000 10 000 000,00 90,000 33 100 000,0

The evaluated /2t values shall lie within the corresponding /2t limits specified in Table 113.
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8.9 Verification of resistance to heat

These tests apply to fuse-links and fuse-bases.

Fuse-holders fitted with fuse-links having the maximum power dissipation corresponding to
the acceptable power dissipation of the fuse-holder shall be cyclically loaded as pre-
treatment. The pre-treatment is specified in 8.4.3.2 of I[EC 60269-1. After cooling to normal
temperature the breaking capacity shall be tested at /; in accordance with 8.5.

Fuse-links containing organic material in the body or filler shall be subjected to the same test
as described above. These fuse-links shall interrupt the test currents /; and Is.

8.9.1 Fuse-base

The test given below should be applied if it is not obvious that
affected adversely by the given temperature and withdrawal forces.

8.9.1.1 Test arrangement

in which the dummy
all ensure that heat

eating chamber or below a
g that the bushings etc. for the
. The heaters shall be such as to

8.9.1.3 Acceptability of test results

After this test the contact pieces of the fuse-base shall not have moved to such an extent as
to affect the further use of the fuse-base. After pulling out of the dummy the dimensions of
Figure 102 are to be considered. The insulating mounting part of the fuse-base shall neither
be broken nor shall it show any signs of cracks.

8.9.2 Fuse-links with gripping lugs of moulded material or of metal fixed in moulded
material

8.9.2.1 Test arrangement

A fuse-link of the highest rating for a size is fitted into a fuse-base; it shall be arrested there
and also suspended from a measuring device as shown in Figure 108.
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8.9.2.2 Test method

The temperature in the heating chamber is raised to (80+05) °C and maintained for 2 h. The

fuse-link is then loaded with 150 % rated current until it operates, but the test is restricted to
the conventional time. A reduced test voltage may be used. Three minutes after the fuse-link
has operated or the conventional testing time has expired, a tensile force Fn3x (see Table
118) is applied smoothly to the gripping lugs. The force is exerted for a period of about 15 s.

8.9.2.3 Acceptability of test results

+0,5
15 0

The gripping lugs shall remain fully operational, and the length of the neck (2 ) mm in

particular shall not be exceeded by more than 2 mm, in keeping with dipensions d of

Figure 101. The same applies to the maximum values of dimension c,.

8.10 Verification of non-deterioration of contacts and direct termina

8.10.1 Arrangement of the fuse

blade contacts is representative for fuse-links with
deterioration test proves that a surface plating of th
silver fulfils the requirements, then the surface o

contacts and terminals

8.10.1.1 Con@

The test arrangement shall be as follows: the fuse-bases shall be mounted in a vertical
position, side by side with a distance between the fuse-base centres of at least three times
ey, shown in Figure 101. The test of direct terminal clamps which can be used for copper as
well as aluminium conductors shall be made with aluminium conductors.

If there is no information given by the manufacturer, the screws of the direct terminal clamps
shall be tightened with a torque according to Table 114.

NOTE 1 The torques are based on a friction coefficient of x4 = 0,12 for thread and head of the screw and a
maximum elongation of Rp o2 according to ISO 898-1. The shaft of the screws will be stressed up to 90 % of these
values during tightening. The torques are based on class 5.6 screws.

NOTE 2 Torques for lug terminals are given in Table 111.
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Table 114 — Torques to be applied when no values are given by the manufacturer

Thread Torque
Nm
M5 2,6
M6 4,5
M8 11
M10 21
M12 38

Direct terminal clamps only for copper conductors are tested like diree

copper clamps, the test can be part of the test of contacts. If the req
after 250 cycles (see 8.10.2.1) are met, the clamps for copper h

Table 115 — Cross-sectiomal

correspanding to 8.

reg’oRalgmin(iu

o

Rated current

(

AN

Cross-sectional area
2

/\ mm

40 ( % 25

[ 50 O\ ~__/ 25

NS 35

N AN 80 N\ N 50
BN ;
NN ;
IS ;
< b \200 150
N\ B\)50 185

al clamps for

In case of insulation piercing clamping units, only the insulation outside the clamping area will

be removed.

The contact area of six conductors shall be prepared as follows.

The conductors shall be cleaned with a suitable abrasive and connected within a time not

greater than 5 min.

The remaining four conductors, after removing only the insulation and the grease, shall be
stored indoors for 14 days. These uncleaned conductors shall not be treated before being

connected.
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The bolts of the clamps shall be fixed as stated by the manufacturer. A readjustment of the
bolts during the tests is not allowed.

For stranded aluminium conductors, it shall be ensured that the test current goes into the
cross-section as equally as possible. This can be achieved by welding or compressing
the conductor in the middle of its length.

8.10.2 Test method

A test cycle consists of a load period and a no-load period referred to as the conventional
time. The test currents for the load period and the no-load period are specified as follows.
Test current:  conventional non-fusing current /¢

Load period: 25 % of the conventional time see Table 2 of | 6

No-load period: 10 % of the conventional time

A test voltage lower than the rated voltage may be used.

During the no-load period the samples are cooled down
additional cooling (for example, a fan) is allowed.

The temperature rise is measured in accordance,

The voltage drop shall be measured after 5
500 cycles and 750 cycles.

Subclause 8.10.2 of IEC 60z

avn to room temperature. If the room temperature T during the
1 20 °C, the following formula may be applied:

The relevant coefficient a,y according to the conductor material (aluminium or copper) shall
be used.

8.10.2.1 Contacts

The points between which the voltage drop is measured are marked as A and B in Figure 106.

At the conclusion of the test after 250 cycles and 750 cycles, the withdrawal forces are
measured. For this purpose a hardened and polished steel test knife as shown in Figure 107
shall be inserted in order, if possible, to open the contacts up, to a certain extent
(see 8.5.5.1.2).

Afterwards, the withdrawal forces are measured with a test link made of hardened steel as
described in 8.11.1.2. The test link is inserted three times in the fuse-base. The withdrawal
forces shall be within the limits of Table 118. If the measured values are too low, the dynamic
test in accordance with 8.5.5.1 shall be performed. Documents
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8.10.2.2 Direct terminal clamps

The points between which the voltage drop AU of the test sample is measured are given in
Figure 110. The point of measurement on the conductor F shall be a centre punch point where
solid conductors are concerned or a bare wire wrapped around stranded conductors.
For aluminium conductors, special precautions shall be implemented by use, for example, of a
welded equalizer (the aluminium cable is cut; the conductors of each part are welded
together, then the two parts are welded and the measure can be carried out in a hole drilled in
a welded part).

Additionally, for aluminium conductors the voltage drop before starting the cycle test shall be
measured. In any case for aluminium conductors, the test shall be performed for 750 cycles.

The test sequence for all types of conductors (aluminium and copper) i Rable 116.

Table 116 — Test sequence for direct terminal’cla

Verification of temperature rise at /, \

Measurement of R <

50 cycles N

Measurement of R 59 (7

200 cycles ( \\// /\

Measuremen@‘ R&OQ ) < \ NS r\/\
Verification of te}lgerehﬁ{e\ri@e at/,
250 cycles ~ \
egargment X
\9\50 Mles -~
R
Veri?ka\ﬁgn Mrﬁb@ﬁjre rise at /,,

—

ification of the temperature rise shall be performed in
onductor with removed insulation used for the cycle test
dt which the temperature rise is measured on the conductor is

the clamp (see Figure 110).

8.10.3 Acceptability of test results

The permissible changes given are based on laboratory experience. The final criterion shall
be met; it is not the summation of the intermediate criteria.

8.10.3.1 Contacts

If at the end of the 250th cycle the measured values do not exceed the following limit, the
fuse-base is considered to have passed the test and the test may be stopped:

Ras0 — Rso <15%
Rso

If at the end of the 250th cycle the above limit is exceeded, the test is continued. After 500
cycles the following limit shall not be exceeded:

Rso0 — Rosg <30%
Ras0

Full document details: IEC 60269-2 2010

Documents

Document Sharing Hub


http://avadocuments2026.com/doc/iec-60269-2-2010
http://avadocuments2026.com/doc/iec-60269-2-2010

- 36 - 60269-2 © IEC:2010

If the limit is exceeded, the test is not satisfied. If the limit is not exceeded, the test is
continued up to 750 cycles. At the end of the 750th cycle the following limit shall not be
exceeded:

R750 —Rsg <40%
50

The difference of the temperature rise between the last and the first measurement shall be
less than 20 K.

8.10.3.2 Direct terminal clamps

The permissible tolerance for the resistance R g for test samples with ned aluminium

conductors is the following:

R <2R

cl 0 max cl 0 min

The changes of the resistance from Rg 50 to Rg 750 shall\mee values in

Table 117.
Table 117 — Permissible changgs oft
&M(ss‘ ci?es
Copper ndustors or ean&i\ Uncleaned
alu mc ctor aluminium conductors

Rcl 250 Rcl 50
——  x 100 30
Rcl 50 (\

cl 500 cl 250

x 100 40
Ra 250 ; >

Ra 750 = Rl 500 \)
0 15 30
Ry s00

R < .2 40 80
@& -

The temperature rise fheasured at test spot F shall be lower than 75 K.

8.11 Mechanical and miscellaneous tests
8.11.1.1 Mechanical strength of fuse-holders

The fuse-holder, fitted with a dummy fuse-link of Figure 105 or fitted with a fuse-link of the
largest rated current and power dissipation that can be accommodated by the fuse-holder,
shall be subjected to a temperature rise test at rated current.

At the conclusion of the temperature-rise test, the fuse-link or the fuse-carrier as appropriate,
shall be withdrawn and inserted into the fuse-base 100 times.

At the conclusion of these tests, all parts shall be intact and shall function normally.

Compliance shall be verified by a further temperature-rise test at rated current at the
conclusion of which the values obtained shall be not more than 5 K or 15 % (w%e/eﬂﬁents
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greater) above the values obtained from the temperature rise test prior to the commencement
of the mechanical test.

8.11.1.2 Mechanical strength of the fuse-base

The mechanical strength of the fuse-bases and their components is verified by the following
tests.

The test to verify the contact force of fuse-bases is performed with three unused fuse-bases
as supplied. A test-link made of hardened steel with polished and chrome-plated surfaces is
inserted three times in the fuse-base. The dimensions of the blade contacts of the fuse-link
are identical with the dimensions according to Figure 101.

When pulling steadily by means of suitable test equipment, the withdraw measured

Withdrawal f c<\\
Size Frin >

In order to verify tha
are fastened at the ter

the value specified b
Table 111. For fle

means, the nut from

8.11.1.8.1 Test arrangement

The facility to verify impact resistance is given in Figure 109. The weight of the drop hammer
is 300 g, the height of fall between the impact-mandrel and the gripping-lug is 300 mm.

8.11.1.8.2 Test method

One fuse-link is exposed to (150 + 5) °C for 168 h and another one to —15 °C for 72 h. The
fuse-link exposed to heat is to be cooled off to room temperature before being subjected to
the dynamic stress. For the sample exposed to cooling, the time interval between the taking
out and the dynamic stress shall not be longer than 1 min.

The samples are placed in the test facility of Figure 109 in such a way that the direction of the
stroke is parallel to the longitudinal axis of the fuse-link. Each of the gripping-lugs is only
once exposed to stress at which the place of impact shall be the middle of the gripping-lug-
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neck. It shall be guaranteed that each time only the upper gripping-lug is stressed by the
impact.

8.11.1.8.3 Acceptability of test results

The gripping-lugs shall show no damage capable of hindering their further use. Each of the
gripping-lugs shall not be bent out by more than 3 mm measured before and after the impact;
furthermore, the coupling with a handle according to Figure 103, shall not be hindered.

8.11.2.3  Verification of resistance to rusting

8.11.2.3.1 The test shall be carried out according to ISO 6988 with cyclic moist atmosphere
containing 0,2 % SO, (SFW 0,2 S); number of cycles: 1.

For reasons of test economy this test may be carried out on the test

accordingly.

8.11.2.4 Non-deterioration of insulating\p

8.11.2.4.1 Test method

temperatures:

For a period of

(150 £ 5) °C bases comprising moulded elements intended to

(100 £ 5) °C
for a period g
(150 £ 5) ™ hnfor sealing compounds; stability of the marking.
After cooling to ambient temperature the following shall be tested.

Fuse-links: verification of the breaking capacity with /4 and /, in accordance with 8.5 of
IEC 60269-1.

Fuse-base: verification of the mechanical strength in accordance with 8.11.1.2.

8.11.2.4.2 Acceptability of test results

The positions of the fuse-base contacts taking the fuse-link shall not have changed in a
manner likely to affect its correct functioning. The insulating body on which the terminals are
fixed shall neither fracture nor show any signs of a fracture. The mechanical strength of
cemented joints shall not have been impaired. Sealing compounds shall not have shifted to an
extent permitting live parts to be exposed. The fuse-links shall operate correctly.

The marking shall be durable and easily legible.
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Figure 101 — Fuse-links with blade contacts

(figure continued on the next page)
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ded to govern the design except as regards the notes and dimensions shown.
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Maximum values of the rated power dissipation P,

aG aM
Size 400 V a.c. 500 V a.c. 690 V a.c. 400 and 500 V 690 V a.c.
a.c.
In P, In P, In P, I P. I P.
A w A w A w A w A w
100 6 100 7,5
000 Too 2 o 5 63 12 100 75 80 12
100 7,5
00 160 12 160 12 100 12 1o s 160 12
0 160 12 160 16 100 25 160 1§ 100 25
1 250 18 250 23 200 32 250 < 23 ( 25\6\ 32
2 400 28 400 34 315 45 400< \\34\ NQ 45
3 630 40 630 48 500 60 3 X\s \5{0 60
4 - - 1000 90 800 20 1\900 0\ 1400 90
4a 1250 90 1250 | 110 | 1000 | 110N 185 U0 N 1250 110

Figure 101§ 'ue)o

O
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Size | a4 a, as ay b4 by bs by Cq Cy d e, e, e3 ey f z
min. | min. | max. | min. | 0,8 max. | max. +0,2 | max. | max.
1) 2) 1) 1) 12) 12) 12) 12) 5) 6) 6)

000 (78,5 54 45 49 15 | 4,5 5 12 35 10 2 41 21 16 6 8 3

+1 +5

+1,56| =6 [+1,5]|%1,5 -1
-0,5 -2

00 (78,5 54 45 49 15 | 4,5 5 12 35 10 2 48 30 20 6 15 3

+15| -6 |+1,5|+15 -1 | " +5
-0,5

+3 +1,5 ) +1,5

+25| -8
15| -3 -0,5 (\
2\

+2,5 | -10 | £2,5 | +2,5 -2
-0,5

1 [135]| 75 |62 |68 | 20| 5 | 6 | 17 | a0 | 11 | 25| 53 Kzo \e\>5 5
+1,5 x

2 150 75 62 68 25 8 6 22 48 11 %
A‘ 1,

+2,5 | -10 | £2,5 | +2,5
e

A

47 1200 90 | 62 | 68 | 49 [195

2,5 110 | 105 | 20 8 25 5

\> +1,5 +5

+3 |max.|+2,5]|+2,5 05 -2

6 | 20 | @0\ f@)
£2,5| 10 | +2,5 [ 42,5 Q 2\| 1L

4

a'| 200 [ 100 | 84 9 N- 8 \45\ 84~ 11 | 2,5 | 110 | 102 | 30 6 | 30 | -

+3 | max. Z+3\ 3 \/> <\ +3 | -2 +(1)‘2 +10

-
o

all not deviate from the centre of a, by more than 1,5 mm.
the total area of the stop faces (b, x 4 min.) on both sides of the

xially aligned and contact surfaces shall be plane.
andle (detail X).

Maximum dim enclosure of the fuse-link. Within these limits, the fuse-links may be of any form,
for example, squate, rectangular, circular, oval, polygonal, etc.

The slots are mandatdry for size 4 fuse-links.

Indicating device. Position of the indicating device as chosen by the manufacturer.
Live parts, gripping-lugs can be insulated.

With the exception of the attachment for the replacement handle (detail X), the endplates are not permitted to
protrude radially from the insulation body.

11) Only to be used with a swivel unit having an interlocking device.
12) As far as overlapping of rated currents exists within the sizes 0, 1, 2 and 3 the dimension of the smaller size is

13

permitted.
All corners shall be rounded to prevent damage to the contact surface of the base contacts.

Figure 101 (concluded)

Documents

Document Sharing Hub

Full document details: IEC 60269-2 2010


http://avadocuments2026.com/doc/iec-60269-2-2010
http://avadocuments2026.com/doc/iec-60269-2-2010

_42 _
4)
150+1
2)
~ L
‘)\ \ /
D40 | &
25405
" SH
' T ! [] L I ‘
—"‘_T,i-. -,: 1 (] i T P2
LR A
=y g —
q
[
-
!
ni |
X
i I

N\

The drawings are n(@w}de\ to gov

4

\}y\

eXcept as regards the notes and dimensions shown.

60269-2 © IEC:2010

OO w>

T

N\
v ./ D
e
= vii A I
‘l; -
3
|
partition wall

area considered to be live
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Size g h n ny pA ;}Q/\>'\s/ s t v wq wp X y z
+1 +1,5 X. X. ax. \t1,5 in. max. | min. min. | £0,5 | max.
8) 7) '<\K \/ 7 7) 7) 7
0014 | 47 1@ 3\8\ \Q - 17 | 21 | 15 |s65+15| o0+07 | 25407 | 14 | 75 | 3
013) 52/\1{0 40 | M8 48 - 17 25 15 74+ 3 0+0,7 25+0,7 14 7.5 3
1 53 175 st \/:Q 55 35 17 38 21 80+ 3 30+0,7 | 25+0,7 | 20 | 105 | 5
2 61 | 200~ 60 68 | 60 35 17 46 27 80+ 3 30+0,7 | 25+0,7 | 20 | 105 | 5
3 73 | 210 | 75083 | 68 35 | 20 58 33 80+ 3 30+0,7 | 25+0,7 | 20 | 105 | 5
4 100 | - - - - - 27 84 50 97 min. - - - - 5
4a8) | 100 | 270 | 102 | 115 | - 40 32 84 50 | 110+15 | 45+0,7 | 30+0,7 | 36 14 6
Figure 102 — Fuse-bases for fuse-links with blade contacts
(figure continued on the next page)
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Size Rated current Rated acceptable power
A dissipation
w
0014) 160 12
013) 160 25
1 250 32
2 400 45
3 630 60
4 1000 90
4a 1250 110
T
[}
t o I
[ 1
‘ i ]
1
i ©
i
]
¥
1
N a
)

N}

Q Q{ b o | —F <
4
\J\ o
\/ ° =
IEC 147/96
Dimensions in millimetres
d+ 0,25
Size a%12) b?) c1 Hole Thread e+ 0,5
min. min. min. diameter
0014) 20 20 3 9 M8 10
013) 23 20 3 9 M8 10
1 24 25 4 11 M10 12,5
2 28 25 4 1110) M1010) 12,5
3 35 30 5 1110) M1010) 15
4 45 40 8 14 M12 20
4a 45 40 10 18 M16 20
Figure 102 (continued)
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1) This area is considered to be live.

2) The maximum value of dimension v is intended to define a point of contact. It shall at least be observed at one
point of contact within the two areas b, x 4 min. of the fuse-link. Dimension v may also be met by means of
insulating contact covers.

3) Height of contact surface. It shall also be possible to insert fuse-links with blade contacts according to Figure
101, even if the contact surface is not smooth but grooved or divided.

4) Dimensions for size 4. Fixing bolts are mandatory for size 4; M12 when threaded.
5) Resilient contact surface, except for size 4. Contact force by auxiliary means.

6) Only to be used with a swivel unit having an interlocking device.

7) These values are only mandatory if interchangeability of fuse-bases is required.

8) When constructing multipole or assemblies of single-pole fuse-bases, it is necessary, for reasons of safety, to
fit insulating barriers (for example, partition walls with recommended dimension §") compatible with the
maximum dimension prescribed for ny.

9) Greater dimensions for "a" and "b" or deviating shapes, for example, 3 bserving the
dimensions "d" and "e" are permitted in relation to the peculiarity of the constructi

10) M12 with through hole 14 permitted.

1) Dimension may be lower prowded the mechanlcal stress when connec 'ng the ndctor can be withstood

12

Dimension shall be measured on the top side of the connectiet:

13

14)
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The drawings are not intended to govern the design of the handle except as regards the notes and dimensions

shown.
. 130 max.
M

!
0 % A
S | e T e | :
. | S L~ L~ =
(o] Nv

|

30 max. L 125 max. -
-

! QLT>

mm minimum required in
some countries

IEC 407/98
Dimensions in millimetres

Distance

M - M2
mm mm

\({OOION \ \/TT 0+3
&\@\§\ 16 9+5

N
The ba\si&@siti&\of the fuse-link for measurement of the handle is defined by the manufacturer.

Centre of the set-in and blocked-up fuse-link:

M1 for sizes 000/00

M2 for the sizes 0...3

M = Centre of the coupling

L = Permitted lift for setting in and taking out of the fuse-link

Figure 103 — Replacement handle
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Figure 104 (continued)
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