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of IEC technical committee 32: Fuses.

This third edition cancels and replaces the second edition published in 1986, Amendment 1
(1995) and Amendment 2 (2001) as well as IEC 60269-2-1 (2004) and constitutes a minor
revision.

The general re-organization of the IEC 60269 series has led to the creation of this new
edition.

This part is to be used in conjunction with IEC 60269-1:2006, Part 1: General requirements.
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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.

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

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

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

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

As far as IEC 60269-4 and |IEC 60269-4-1 are concerned, they have been integrated into the

new par{' A which dagle with thao fitca linke 11cad far caminandiintar nratantiorr—
Ao e e S Wt eSS HSe e+ —SeHGoRGHGtoprote et

3
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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 |

1 General scope

Fuses f
fuse-link

Fuses fq

This sta
fuses fo

Fuse sy
Remark:
Fuse sy
Remark:
Fuse sy
Remark:
Fuse sy
Remark:
Fuse sy
Remark:

Fuse sy

Remark:

Fuse sy

Remark:

Fuse sy

Remark:

Fuse sy

 use by authorized persons:

breviously this system\yas a j 9 j C 60269-2-1

reviously this system was described >
s with' i ing cylindrical contact caps (NF cylindrical fuse

p¥here the

with the

lardized

Fuses with fuse-links with blade cor

Fuse-bas \{i use system)

o)
o
3
=}
[
o
fmg
o
-]
w
—_~
vy)
wn
(on
o
—
[
o
—h
c
[72]
]
7))
<
w
—
)
3

se-links with offset blade contacts (BS clip-in fuse sysfem)

ith fuse-links having "gD" and "gN" characteristic (Class J gnd
time delay and non time delay fuse types)

gU fuse-links with wedge tightening contacts

Remark: previously this system was described in Section VI of [EC 60269-2-1

NOTE The following fuse systems are standardized systems in respect to their safety aspects. The National
Committees may select from the examples of standardized fuses one or more systems for their own standards.
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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

a4 14 £ = WD Y g . 4
IEC 60 OI=T. LOW=vOUNadyc 1UuscsS = rdait I. GCTICIrdl TCYUITCITICTITS

IEC 60964-1: Insulation coordination for equipment within low-vojtage skste Part 1:
Principlgs, requirements and tests

IEC 60999 (all parts): Connecting devices — Electrical Safety
requirements for screw-type and screwless-type clamping uhi

ISO 6988: Metallic and other non organic coati joxide test with |general

condensation of moisture

&
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Fuse system A —
Fuses with fuse-links with blade contacts
(NH fuse system)

Remark: previously this system was described in Section | of IEC 60269-2-1

1 General

IEC 60j>9-1 applies with the Tollowing supplementary requirements.

1.1 cope

R

The following additional requirements apply to fuses with fusgxli \avi tontacts
intended re 103),
which ¢ Ve rated
currents] up to and including 1 250 A and rated voltage Q } a.c. or
440 V djc.
The follpwing characteristics of the fuses are specifi
e minijmum rated breaking capacitie
e timg-current characteristics;

e 2t characteristics;

e standard conditions of

e powgr dissipation and\acce

2 Terms and iefi
For the|purposes of

following, apply.

as the

2.1.101

linked flu
Remark:

fuse-ca i s mechanically linked to the fuse-base and gives a defined inserfion and
withdra

NOTE Sgecalso’|IEC 60947-3.

2.1.102

gripping-lugs

Remark: previously 2.1.13 in IEC 60269-2-1, Section |

parts of a fuse-link which are engaged with the replacement handle or fuse-carrier. Gripping-
lugs may be made of metal or insulating material. Metal gripping-lugs may be live or not live
under service conditions

2.1.103

live gripping-lugs

Remark: previously 2.1.13.1 in IEC 60269-2-1, Section |

metal gripping-lugs electrically 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
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21.104

isolated gripping-lugs

Remark: previously 2.1.13.2 in IEC 60269-2-1, Section |

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.

4 Classification

IEC 60269-1 applies.

5 Characteristics of fuses

IEC 60269-1 applies with the following supplementa

5.2 R4dted voltage

For a.c.| the standard values of rated volta )0 and 690 V. For d.c., the rated
voltages are 250 V and 440 V. The standard values\of c d to the
standardl values of a.c. rated voltage.\For { ons are
possiblg: 500 V a.c. — 250V d.c., /508 V\a.c.

5.3.1

For eag ents are given in Figure 101. These values |depend
upon th d voltages.

A rated 4 ANs added to the values as given in 5.3.1 of IEC 60269-1.

5.3.2

The ratgd clrnentfeor the different sizes of the fuse-bases is given in Figure 102.

5.5 Rated power dissipation of a fuse-link and rated acceptable power dissipation of a
fuse-holder

The maximum values of rated power dissipation for the different sizes of fuse-links are
specified in Figure 101. The values apply to the maximum rated currents of the fuse-links. The
values of rated acceptable power dissipation 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 161

Table 101 — Conventional time and current for "gG" f
rated current lower than 16 A

Remark: this table refers to Table 2 in IEC 66269-
and was previously Table Il in IEC 60269-2-4, S&ction |

A h

Rated current /, Conventional time \Cﬁ%r:\@\alcu%ent
NS

Ih<4 1 U7 51,
4<1,<16 1 (\ AR

7

5.6.3
For "gG

addition to the gates of IEC 6{0269-1.

Tab ifi i d operating times of "gG" fuse-links

I, in s) Imax (5'S) Iimin (0,1's) Inax (0,1 s)
A < A A A
2 NN 9,2 6,0 23,0
\ _
N\ 787 18,5 14,0 41,0
NN 11,0 28,0 26,0 74,0
8 \ 16,0 35,2 41,6 92,0
10 22,0 46,5 58,0 11P,0
12 246 5572 69;6 40,4
224 680 1450 2 240 3980
5.7.2 Rated breaking capacity
The minimum rated breaking capacities are specified in Table 103.
Table 103 — Minimum rated breaking capacities
Remark: this table was previously Table B in IEC 60269-2, Edition 2
Rated voltage Minimum rated breaking capacities

<690V a.c. 50 kA
<750 Vd.c. 25 kA
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6 Marking

IEC 60269-1 applies with the following supplementary requirements.

Fuse-links and fuse-holders which meet the requirements and tests of fuse system 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:

o size
The marking of the rated current and the rated voltage shall be the front
when a [fuse-link has not been fitted.
6.2 arkings of fuse-links
In additjon to IEC 60269-1, the following marking applies:
e size|or reference;
e ratefl breaking capacity.
The mall:]king of the rated current an e front.
Furthermore, fuse-links shall be marked
Table 10
Remark_thisNdble was™o
N
Characteristic[ Q aM
Colour of/ﬁ‘a{kinkg5 > Green
Kind of\prjnt \ Strip with\inverse | Normal print Strip with inverse Normal prin
/\ r}Q print

Voltag® D

400 VY 7 X

500w\ (\ > X X

890 Yo\ X X

E)NMQ(\:\\}N{'&/QOIOM is also permitted.

Fuse-links wimd gripping-lugs may be marked in a place easily visible from the front
with thlmamwmmmmwmwm;e fuse-

links is verified according to 8.2.

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

7.1 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 dlfferent kinds of termmals As far as lug termmals are concerned, the range of

Cross-s pllowing
ranges pf rated currents of fuse-links of each size.
Termingls designed for unprepared conductors shall be capable @ inimum
three cqnsecutive sizes of conductors within the cross-sectiona 105. In
case th¢ terminal is a lug terminal (see IEC 60999 series), the orque i applied
are given in Table 111. Torque values for i in the
manufagturer’s instructions.
Table 105 — Minimum cross-sectional ra ge
Remark: this table was pr /ously
Range of the rate currents. of thé\ ross-sectional area ranges
Size fuse-links mm?2
Copper Aluminium
00 6to 70 25to 95
02 6to 70 25to 95
1 25t0 120 35 to 150
22 50 to 240 70 to 300
4 No values available
4’ 50 to 250
t a\;{w\q New\ﬁqstalé/ons except for fuse-links with strikers.
Connec can be
achieve ction as
recommn
Whethel the terminals for unprepared conductors are suitable for copper, aluminium of copper

and aluminium shall be marked accordingly. Furthermore, the range of cross-sections shall be
marked on or near to the clamping saddle or given in the manufacturer's literature.

7.1.3 Fuse-contacts

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.
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7.1.5 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.

71.7 Construction of a fuse-link

The preferred construction is as follows; the blade contacts shall be made of solid material. If

any othgrconstruction of btade contacts 15 used the manufacturer shatt
construgtion is adequate for the purpose.

With thp exception of the attachment for the replacement hand
permittgd to protrude radially from the insulation body. For some
to insulate the gripping lugs from live parts.

m olrdle

Fuse-links shall have an indicator. Electrically condu ors shall
ejected [from the fuse-link during operation.

7.2 nsulating properties

The crgepage distances and clearant s-accessories shall n
requiremnents of IEC 60664-1 for overvolta . and pollution degree
minimum clearances are also applica which are not permanently

may be| touched. They shall not be \dim
creepade distances betwegn\ =

to the rated voltage divided

For insylation stressed\o
lugs correspond

hat this

are not
bferable

not be

eet the
3. The
live but
hk. The
cording

hripping

7.7
For the is fuse system, the maximum pre-arcing /2t values piven in
Table 7 the maximum operating /2t values. Values for rated currents
lower thp

T 06— Pre-arcing and operating /2t values at 0,01 s for "gG" fuse-links

Remark: this table refers to Table 7 in IEC 60269-1

and was previously Table VI in IEC 60269-2-1, Section IIA

Iy Pt Ptima
A AZs AZs

2 1,00 23,00
4 6,25 90,25
6 24,00 225,00
8 49,00 420,00
10 100,00 576,00
12 160,00 750,00
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 U, 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

Remark: this table was previously Table C in IEC 60269-2, Section |

Rated voltage U, 12t max
v A’s

U, <400 18 1y

400 < <500 2417

500 < U, 690

35}«2\(

arcig \es\;%s than

ve have

These Values apply for the prospective currents corresponding to p
0,01 s.
7.8 Dvercurrent discrimination of "gG" fuse-links

Fuse-links in series with rated current ratio of 1:1,6 2
to discriminate up to the values specified in 8.7.4.

ard to discrimination when ci n Table

Il be followed.

With re
108 sh

i IEC 60269-2-1, Section |

N N at/,

AN\ ;
16 500

0 670

25 900

2 1180

1580

x 50 2 000
\ 63 2510
0 3160

00 4 000

125 4 900

160 6 520

206 8830

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.
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8 Tests
IEC 60269-1 applies with the following supplementary requirements.

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
-link

fuse-link according to 7.2 are verified. The clearances are also verified orf a fu nserted

into a model fuse-base according to Figure 111.

8.1.6

lesting of fuse-holders

In additjon to the test given in IEC 60269-1, the fuse-holders he tests

according to Table 109.

Remark: this ta efers
and was previou Table

ab
Il'in IEC 60

Test according to subclause

N

8.1

8.11

>

X X X

Nqu fuse-holders
1 1 1
X X

=N S
8.5.9. Q X X
8.9
8.10l1. «

8.2.21

In addit

e) bet

een isolated metal gripping-lugs and the terminals of the test fuse-base

8.2.3.2

Value of test voltage

The insulating properties of isolated metal gripping-lugs may optionally be verified by an
impulse withstand voltage test. The relevant rated impulse withstand voltage is given in Table
110 with reference to the rated voltage of the fuse-link.
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Table 110 — Rated impulse withstand voltage

Remark: this table was previously Table BB in IEC 60269-2-1, Section |

Rated voltage Rated impulse withstand voltage
\ 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 accordip and at
the rated withstand voltage level according to Table 110 are appl bjget. The
minimumn period between the impulses shall be 1 s.

NOTE 1 |If not otherwise specified, the impedance of the impulse genera

NOTE 2 |See IEC 60060-1, IEC 60060-3 and IEC 60060-4 for a detailed™s

8.2.4 Acceptability of test results

8.2.4.3 | No flash-over or puncture shall.occur d nored.
Fuse-lin hich do
not com y need,
howeve

8.2.5

The tes KS 8 bases is carried out according to IEQ 60112.
Five spécimens iss at a PTI level stated by the manufacturer.
Ceramig

8.3 e and power dissipation

8.3.1 Arrapgeme

If the m pecifies values of torque, they shall be used for the tests of 8.3 apd 8.10.
If not, th WS ORNuis of the terminals shall be fastened in accordance with Table 1[11.

In case apgement contains more than one fuse, the test specimens are mopinted in
the conyentional service position on a wooden plate at a distance between centre lineg of 3 e,
according to Figure 10T.

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

Remark: this table was previously Table F in IEC 60269-2-1, Section |

I, Size Size of screws Torque
A Nm
160 00 M 8 10
160 09 M8 10
250 1 M 10 32
400 2 M 10/12 32
630 3 M 10/12 32

1 000 4 M 12 56

1250 4a 2 xM12/16 56

a) Not allowed for new installations except for fuse-links with strilérs.\‘ C\/

8.3.2 Measurement of the temperature rise

Protective covers and fuse-carriers as provided by the ma turex a ted.

8.3.4.1 Temperature rise of the fuse-holder

The dummy is given in Figure 105. 1 sured is

marked|[with E in Figure 106.

8.3.4.2

The poihts between whick iSsi j with S
in Figurg 106.

8.4.3.1 Verifi@n

In the ¢ase wher ARG currept test is also used for the verification of the time
current characterigti S

8.4.3.5

NOTE T 3 a ee-phase
applicatiog a jept temperature of 30 °C. A special test may be required by some countries to grove that
fuses and minj i & are given

in Annex

8.5.5.1 of the peak withstand current of a fuse-base

The verification of the 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 must lie in the ranges shown in Table 112.
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Table 112 — Test currents

Remark: this table was previously Table G in IEC 60269-2-1, Section |

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

The malximum values may be exceeded as long as the requirements stated undef-§4.5.5.1.3
are met

If the ¢ corres-
pondingly higher series connected fuse shall be used. In this gase shall be
equipped with a dummy fuse-link. Its external dimensions co fo\the di sions given
in Figurg101.

8.5.5.1.p Test method

The tes} shall be performed on two fuse hed and

polished test knife of steel, shown in FiqureN{0
contactq to a certain extent. The purpos i

and in order to open up the
at the resilient spring ftravel is

limited {o the elastic range. The conta will be
dispensged with if a mechanical stop limits th e cannot
be corrdctly fitted by hand. Fuse-base 2\s t of Frmax
accordirng to Table 118 sk current
test shall be performed.

8.5.5.1.3 Acc

The fusle-links shal br other
damage acts are
permissiji

8.5.8 Acceptability

The fus irCuiy Kepfor protection of the source shall not operate during this tesft.

8.7.4 Verificatiomof overcurrent discrimination

The overcurrent discrimination for fuses with rated current up to TZ A and the overcurrent
discrimination ratio of 1:1,6 for fuses with rated currents higher than 12 A is verified by the /2¢

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 I,
corresponding to the minimum pre-arcing /2t values, the other samples at the
prospective test current /, corresponding to the operating /2t values.

rm.s.
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NE)

Table 113 — Test currents and /2t limits for discrimination test

Remark: this table was previously Table H in IEC 60269-2-1, Section |

Minimum pre-arcing P2t Maximum operating 2t
I, Prospective Prospective
r.n:.s. 2t r.n:.s. P2t
A kA A2s kA <\
2 0,013 0,064
4 0,035 0,130
6 0,064 0,220 an be
8 0,100 calculated
10 0,130
12 0,180
16 0,270 1210,0
20 0,400 2 500,0
25 0,550 4 000,0
32 0,790 5750,0
40 1,00 < 9 000,0
13 700,0
21 200,0
36 000,0
64 000,0
000,00 5,100 104 000,0 1:1,6
64 000,00 6,800 185 000,0
104 000,00 8,700 302 000,0
139 000,00 10,200 412 000,0
185 000,00 11,800 557 000,0
302 000,00 15,000 900 000,0
900 000,00 26,000 2700 000,0
1 600 000,00 37,000 5470 000,0
800 26,000 2700 000,00 50,000 10 000 000,0
1000 37,000 5470 000,00 66,000 17 400 000,0
1250 50,000 10 000 000,00 90,000 33100 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 IEC 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 tegt given below should be applied if it is not obvious thajt ohents\Jare not
affected adversely by the given temperature and withdrawal forces

8.9.1.1 Test arrangement

A dummy fuse-link according to Figure 105 is fitted into-a . s@ suspended from
a measyring device as shown, for example, in Figupé 108. T in which the|dummy
is fitted and secured (for example, by locking pin all ensure that heat
dissipat e depends upon the rated
current |(see |IEC 60269-1, Table 17) : i i he heating chamber shall
be at Igast 1 m long. The test set-up_is N i ch a heating chamber or below a
heatabl¢ cowl of at least 50 | capacity, care being tat e€ that the bushings etc| for the
measur i S d. The heaters shall be such as to
ensure |that during the t o) °C is
maintaifed with or witho rizontal
distancg of 150 mm frox

8.9.1.2

The temperature i ati er is raised to (80 ) °C, and maintained for 2 h. The
dummy |i ximately 160 % rated current with a tolerance of #2 % for
2 h. The at reduced voltage.

After lo fter switching off, a tensile force Fp 54 (see Table 118) is|applied
smoothl e force Fpax is exerted for a period of 15 s.

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.
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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.

8.9.2.2 Test method

The temperature in the heating chamber is raised to (80465) °C and maintained for 2 h. The

fuse-linl , , : icted to
the con e use-link
has ope e Table
118) is 15 s.
8.9.2.3 Acceptability of test results

The gri ) mm in
particular shall not be exceeded by more than 2 ns d of
Figure 101. The same applies to the maximum valu

8.10 Verification of non-deterioration\of ¢

8.10.1 Arrangement of the fuse

The dummy fuse-link is given in Figure 1 r-plated

blade ¢ er-plated blade contacts. If the non-

deterior e blade contacts of a fuse-link othher than
silver fu N _ ace of/the blade contacts of the dummy fluse-link
shall be

For lug
Subclau
The ins

8.10.1.1

Subclau

8.10.1.2 Direct terminal clamps

Subclause 8.10.1 of IEC 60269-1 applies with the following modifications:
The test shall be performed on 10 direct terminal clamps of five fuse-bases.

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.


https://iecnorm.com/api/?name=0908d5dad93fc2006973dfe46b3ba791

60269-2 © IEC:2006

— 63 -

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 y = 0,12 for thread and head of the screw and a
maximum elongation of R, 0,2 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.

Table 114 — Torques to be applied when no values are given by the manufacturer

Remark: this table was previously Table AA in IEC 60269-2-1, Section |

Thread

Torque

Direct t
aluminiy
copper
after 25

The co
Table 1

The relq

M5

M6

M8

M10

M12

Clamps, the test can be part o
D cycles (see 8.10.2.1) are met,

mps for
ore, for
ontacts
rement.

prs see

<R§xq previously Table R in IEC 60269-2-1, Section |
\ ted\curreqt Cross-sectional area
< < NS \ A mm?
DN 2
N\ 50 25
63 35
ouU U
100 70
125 95
160 95
200 150
250 185
315 240
400 300
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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.

The bolfs of the clamps shall be fixed as stated by the manufacturer, t of the
bolts during the tests is not allowed.

For strgnded aluminium conductors, it shall be ensured that 3 into the
cross-s¢ction as equally as possible. This can be achieved , ressing
the condluctor in the middle of its length.

8.10.2 Test method

A test gycle consists of a load period and a n y entional
time. THe test currents for the load peyiod & No WS.
Test cufrent: conventional non-fusing™qurreqt

Load pqgriod: 25 % of the conventional time

No-load| period: 10 % of the

A test vpltage lower thar thextated y

During the no-l 4 3 s, are_egooled down to a temperature lower than 35 °C;
additionjal cooling\(forexa

The ten Lirrent.
The vol 'y, after
500 cyc

Subclay

The vollage drop is measured at direct current of I, = (0,05 to 0,20) /... However, the| current

I shall be chosen so as to give a voltage drop of at least 100 yV. If it is necessary, the upper
limit of /;; may be increased to 0,30 /.

The tolerance of I, during the measurement shall not be greater than +3 %.

The voltage drop shall be changed into the resistance of the contacts. Before measurement,
the sample shall be cooled down to room temperature. If the room temperature T during the

measurement deviates from 20 °C, the following formula may be applied:
Rt

Ryp=-— 1
20 7 14 a0 (T - 20)

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

8.10.2.2

The poi
Figure 1
solid ¢
For alun
welded
togethe
a welde

Addition
measur

The tes

ccordance with 8.5.5.1 shall be performed.

Direct terminal clamps

Verih‘sition\q te}\gerature rise at /,,

50\QXCM

\Me\asgement of Ry 50

200 cycles

/k/leasurement of R 250

Verification of temperature rise at /,

250 cycles

ynamic

jiven in

int where

ductors.
ble, of a
welded
rilled in

shall be
ycles.

116.

Measurement of R 509

250 cycles

Measurement of R 759

Verification of temperature rise at /,
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At the end of the cycle test, the verification of the temperature rise shall be performed in
accordance with 8.3.4.1. The conductor with removed insulation used for the cycle test
remains fastened. The point F at which the temperature rise is measured on the conductor is
at a distance of 10 mm from 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;

8.10.3.1

it is not the summation of the intermediate criteria.

Contacts

If at thd
fuse-ba

If at thg
cycles t

If the li
continu
exceed

The dif
less tha

8.10.3.2

The chd

he following limit shall not be exceeded:

mit is exceeded, the test is

117.

end of the 250th cycle the measured values do not exceed th¢ following:|

e is considered to have passed the test and the test may be s{gpped-

M <15%
Rso

end of the 250th cycle the above limit is exceeded finued. A

he limit is not exceeded, theg
d up to 750 cycles. At the cle the following limit shall

d:

rence
20 K.

Rcl 0 max < 2 Rcl 0 min

mit, the

fter 500

test is

not be

shall be

nges-of thexresistance from R 50 to R¢) 750 shall meet the following values |n Table
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Table 117 — Permissible changes of the resistance

Remark: this table was previously Table T in IEC 60269-2-1, Section |

Permissible changes

%

Copper conductors or cleaned Uncleaned
aluminium conductors aluminium conductors
Ra 250 = Ra 50
x 100 15 30
Rcl 50
R

0
of 500 "“cl 250
—— x 100 20

Rcl 750 Rcl 500
—f— x 100 15

Rm 500 <\
Rc 750 Rcl 50 <
—— x 100 40

Rcl 50 /—\

The ten]perature rise measured at test spot F g’é er@an K.
8.11 Mechanical and miscellaneous'tests
8.11.1.1 e lﬁ)

The fusk-holder, fitted wi f Figure 105 or fitted with a fuse-link of the
largest fated current and pQwenr dissipation_that ¢an be accommodated by the fuse-holder,

40
Ry 250 (‘\
30
AL
0

shall be ated current.
At the conclusio c s _test, the fuse-link or the fuse-carrier as appfopriate,
shall be| withdrawn a se-base 100 times.

At the c i » parts shall be intact and shall function normally.
Complie by a further temperature-rise test at rated current| at the
conclus ic 3lues obtained shall be not more than 5 K or 15 % (whichever is
greater e the values’obtained from the temperature rise test prior to the commencement
of the mechanic

8.11.1.2— Mechanicalstrength-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 withdrawal force F measured
(see Figure 108) shall be found to lie within the limits as specified in Table 118.
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Table 118 — Force to withdraw the fuse-link from the fuse-base contacts

Remark: this table was previously Table J in IEC 60269-2-1, Section |

Withdrawal force
Size Fnin Frax
N N

00 60 250
0 80 300

1 110 350
2 150 400
3 210 400

In ordef to verify that the fuse-base contacts are firmly seated, st screws((class 8.8)

are fastgned at the terminals. They are fastened three times by applyi 2 times

the value specified by the manufacturer or, where no value is speci alue of

Table 1[11. For flat connections requiring a nut, steps shall be ) suitable

means, [the nut from turning round.

After this test the contact pieces of the fuse-base shall no nt as to

affect thle further use of the fuse-base. The insulating | neither

be broké¢n nor shall it show any signs of cracks.

8.11.1.8 Impact resistance of grippirng ed@terll or of metal fixed in
moulded material

8.11.1.8.1 Test arrangement

The fac 109. The weight of the drop hammer

is 300 g gl and the gripping-lug is 300 mm

8.11.1.8

One fug o for 168 h and another one to —15 °C for 72 h. The

fuse-lin i be coegled off to room temperature before being subjécted to

the dyn ple €xposed to cooling, the time interval between thg taking

out and not be longer than 1 min.

The sarg ilthe test facility of Figure 109 in such a way that the directign of the

stroke i aralle P ngitudinal axis of the fuse-link. Each of the gripping-lugs| is only

once ex 0 stress at which the place of impact shall be the middle of the gripging-lug-

neck. Iff shallybe 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
furthermore, the coupling with a handle according to Figure 103, shall not be hindered.

8.11.2.3 Verification of resistance to rusting

impact;

8.11.2.3.1 The test shall be carried out according to ISO 6988 with cyclic moist atmosphere

containing 0,2 % SO2 (SFW 0,2 S); number of cycles: 1.
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For reasons of test economy this test may be carried out on the test samples used for the
non-deterioration test of contacts according to 8.10 after completion of the test.

8.11.2.3.2 The following test is an optional test to be agreed between manufacturer and
customer. It considers severe environmental conditions.

Fuse-links and fuse-bases intended to be used in an environment of pollution degree > 3
according to IEC 60664-1 shall be tested with SFW 2,0 S for 5 cycles. They shall be marked

accordingly.

8.11.2.4 Non-deterioration of insulating parts of fuse-link and fuse-base

8.11.2.4.1 Test method

Three fuse-links and three fuse-bases to be tested shall be 0 Yhe gllowing
tempergtures:

For a périod of 168 h

(150 + §) °C  for equipment comprising moulded elem; inte d)to\sUppdrt live parts,
(100 £ §) °C for covers,

for a pe
(150 £ §

After co

riod greater than 1 h

) °C over 1 h for sealing comp

Fuse-links: verification of 8.5 of
Fuse-bs

8.11.2.4.

The po led in a
manner ’ hals are
fixed sk . show any signs of a fracture. The mechanical strgngth of
cemented joints s ! ve been impaired. Sealing compounds shall not have shifted to an
extent g itti i be exposed. The fuse-links shall operate correctly.

The ma
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Dimensions in millimetres

63 EJ
A ? A \ (X/ ~ %
g)/ l 4 e
\ 2 T / R
| rj vy r’;lLY
| : [N
4) [ 3) | ] 4 .::': %
! N i
4 2) €, dmin. 10)
a' S
Key E
indicating device F
contact )7
endplate
stop face

detail Y (sectional xiev
rounded, see note

GTMMmMOUOm>

/

AR
@

F
DETAIL X 5)
d == 10-0,3 —==
]
P
5 min,
b.5+05 |
1 i
S~— ] —
—=! 603 bero IEC 1811/06

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

Figure 101 - Fuse-links with blade contacts (figure continued on page 79)

Remark: this figure was previously Figure 1 (1) in IEC 60269-2-1, Section |
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Maximum values of the rated power dissipation P,

gG aM
Size 400 V a.c. 500 V a.c. 690 V a.c. 400 and 500 V 690 V a.c.
a.c.

I, P, I, P, I, P, I, P, I, P,
A W A w A w A w A W
000 100 5,5 100 7,5 63 12 100 7,5 80 12
00 160 12 160 12 100 12 | 1001160 | 7,5/12 160 12
0 160 12 160 16 100 25 160 16 100 25
1 750 T8 250 23 200 32 750 73 750 32
2 400 28 400 34 315 45 400 /\é4 A %(Q 45
3 630 40 630 48 500 60 630( 48 630 60
4 - - 1000 90 800 90 | ye00 &ao \OW 90
4a 1250 90 1250 110 1000 110 \250 \1?‘({ 1,250 110

DY
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Size | a4 as as ay b4 by b3 by C4 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
+5
£15| -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

4,5 5 12 35 11 48

+3 +1,5
-1,5 | -3

-10

-2

-10

gwk -

11 6 29 60

.
Sk
’

+5
+25| -10 [+2,5 | +2,5 Q - )
47 (290 | 90 | 62 | 68 | 49 [195 | 45 8\7\1\1\ 105 | 20 8 b5 5
+5
B | max. | £2,5 \g/
-2
4a'"| 2qo | 100 | 84 8 \45\‘@ 11 110 | 102 | 30 6 B0 -
+B | max. \ 3 | -2 +10

1) The céntres of the\dl/
2) The djmension a, 8

bladeg. Outside
3) Insulafti
4) Theb 2
5) Attachm forreplacement\handle (detail X).
6) Maxin
for ex

7) Thes
8) Indicalting device. Po

ots are'ma

9) Live plarts; gripping-lugs can be insulated

rdatory for size 4 fuse-links.
tion of the indicating device as chosen by the manufacturer.

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

dimension a, applies.

the gnclosure of the fuse-link. Within these limits, the fuse-links may be of any form,

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

1

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

permitted.
13

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

Figure 101 - (concluded)

Remark: this figure was previously Figure 1 (1) in IEC 60269-2-1, Section |



https://iecnorm.com/api/?name=0908d5dad93fc2006973dfe46b3ba791

60269-2 © IEC:2006 - 83 -
4)
150 +1
2) B C
~ = A
4)
S * Y/
o | 1Y A 7
251+0,5 ‘ \ /i
--—1} . o g
PR R | ! JI r . L S - /—'/ & w
T (I | ) q
T T T |
i H P2 Y N
L
HiERE |
o N|
s
|-‘ Wa et ‘
[ ‘
l n
- I partition wall
iy y - " —_— . .
--@- R | wy B area considered to be live
! ) * (\'/\ C contacts
5 ! X D contact surface
|
T rA
7
b )
Q IEC 1812/06
Dimensiops in millimejxes
The draw|ngs are nd{ intended to go%ern t ept as regards the notes and dimensions shown.
Size g h nq ny \pgj\\/ s t v wq wo X y z
+ +1,5 [ max) ax. N\Nmax\| =1,5 in. max. min. min. +0,5 | max.
8 7) \/ 7) 7) 7) 7)
00 14 19{(\ 30 \8\8 40 - 17 21 15 56,5+ 1,5 0£0,7 25+0,7 14 7,5 3
013 | sp | 158 | a0 \#&X| 8} - | 17 | 25 | 15 743 007 | 25:07 | 14 [[75 | 3
1 spC| Tre | sAN 60 55 | 35 | 17 [ 38 [ 21 80+3 30£0,7 | 25¢07 | 20 |fos | 5
2 o) [>e00 N0\ w8 J 60 | 35 | 17 | 46 | 27 80 +3 3007 | 25+0,7 | 20 |[t05| 5
3 7 210 75 \83 68 35 20 58 33 80+3 30+0,7 25+0,7 20 10,5 5
4 140 - - - - - 27 84 50 97 min. - - - - 5
4a6) 140 270 102 115 = 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 page 85)

Remark: this figure was previously Figure 2 (1) in IEC 60269-2-1, Section |
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Size Rated current Rated acceptable power
A dissipation
w
00 160 12
013) 160 25
1 250 32
2 400 45
3 630 60
4 1 000 90
4a 1250 110

N

.___%%. — 1.
> A
e
\) IEC 14709

bf2

Dimensiofs<jn mittigretre

) d0,25
Size ad2) b9 c') Hole Thread e+ 0,5
min. min. min. diameter

00 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, forreasons of safety, to
fit indulating barriers (for example, partition walls with recommended dimension §") compatible| with the
maximpum dimension prescribed for ny.

9) Greatgr dimensions for "a" and "b" or deviating shapes, for example, rounds rving the

dimensions "d" and "e" are permitted in relation to the peculiarity of the constr
10) M12 with through hole 14 permitted.

11) Dimerfsion "¢" may be lower provided the mechanical stress when conpecting the sndtctor withstood
withoyt deformation of the connection. Types with thread shall comp ast-t

12) Dimer|sion "a" shall be measured on the top side of the connectie

13) Not aljowed for new installations except for fuse-links with st
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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

1
0 % A
o — e B
. — 1 s
© N V

|

30 max. - 125 max. -
|
[ ],

£
1S
&)

>

mm minimum required in
some countries

IEC 4p7/98

Dimensiohs in millimetres

Distance

\/(S\ M-M1 M-M2
¢ \0Q 03 -

0\ 3 16 - 11+3

a%cke -up\fui-link:

Centre of
M1 for siZ
M2 for thg
M = Centte of the coup

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

Figure 103 — Replacement handle

Remark: this figure was previously Figure 3 (1) in IEC 60269-2-1, Section |
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Dimensions of the gripping-lugs, see Figure 101.

Soldered

aa

-

as

CuMn12Ni

/]

L |
1
I

Ci+C2

Dimensiohs in millimetres

N

Y

lL.;.I

a

Copper alloy, silver-plated for sizes 00 to 3
Copper, silver-plated for sizes 4 and 4a

For other|dimensions, see Figure 101.

NEOP

€4
a
6/02

£
i

2\ () Bs
Size 1 P* R Numbe Diameter
mQ
00 30,5 ¢ 12 1 7
3 (‘\ 0
0 W\ \> 1 6
0,
6_0 2 1 8
0,51
46\3\f 4 2 8
0,281
6\,3\,/ 60 3 9
0,151
RN \5\4/_§ 90 3 12
NN 0,09
\ 54 _g 110 4 12
0,07
* “Atthe largest rated current of the size.
** Measured at the gripping lugs: equalized with a tolerance of +2 %

Figure 105 — Dummy fuse-link according to 8.3.4.1, 8.9.1 and 8.10

Remark: this figure was previously Figure 5 (1) in IEC 60269-2-1, Section |
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L

e

' ' T

IECN\411
Dimensiofs in millimetres
Figure 106 — Measuring points according to 8.3(4 okIEC %0269-1 8.3.4.1,
8.3.4.2 and 8.10.2 of fuse ¢
Remark: this figure was previously Figure 6 0R69* Segtion |

Rounde

| )
|

C 3 j_:__“_
IEC 489/04

07 — Test knife according to 8.5.5.1.2

(o A

NS figure was previously Figure 7 (1) in IEC 60269-2-1, Section |
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1000 o

220 80

Y
A

Dimensions suil

o
o
©

|

I ]l |
I - h —]

Fdse-base other sizes

Dimensio

Ai

20

ftable for taking up

the gripping-lugs of a fuse-link,
a dummy or a tgst fuse-link

IEC 413/98
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68
26
@ Drop hammer (steel)
l HH ] H‘h
26 L il
r ; @ Impact mandrel
oed||
\*
! 4 ® Guide bars
T o
N
: : I il Q
T N O
@ i 9 o
| &l o
. [Te] w
il = @3,2 ©
@\
. <
il i
|
Q?/[// 777777773
VAN
i ! | \j\
i . = Su mny <5
l | b | o
w| &
\ MER :
|k @
H E—", DETAIL X
1 6,5
100

IEC 414/98
Dimensions in millimetres

Figure 109 - Facility for verifying the mechanical strength of gripping lugs (see 8.11.1.8)

Remark: this figure was previously Figure 9 (1) in IEC 60269-2-1, Section |
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.10 2 4
F #
]
( o g -
—t— — s i E—
1 ’
|
| ﬂ
2
/

IEC 1, 99

Dimensions in millimetres
Key

1 conduftor
2 clamp
3 fuse-base

4 dummjy fuse-link

Figure 110 — Measuring po

Q& 69.2-1, Section |

Remark: this figure was pre
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90/618L 03I - —
b2 xell £ ‘ —

L[

201 pue Lo} sainbi4 o}
Buipioooe suoisuawiq

8Ul JO 190D

e

-y — - —

|euayew Buijensul Jo 18A0D X L.jd

Figure 111 — Reference fuse-base
Remark: this figure was previously Figure 11 (1) in IEC 60269-2-1, Section |
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a=3mm
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Annex A
(informative)

Special test for cable overload protection

(see note in fuse system A to 8.4.3.5)

Fuses with I, > 16 A of the sizes 00, 0, 1 and 2 shall be tested as follows.

A1 Arrangement of the fuse

Three f

to the dlmension ny nax according to Figure 102.

The cophnection is determined by the rated current o

IEC 60469-1. The connecting cables are made of bla

The fuges are connected in series to one powg

temperdture outside the fuse box shall be 30 +g 7

NOTE A|lower temperature may be used with

The box walls shall consist of 10 mm A aterial. Openings for the cor
cables ghall be sealed during the test. of the box is:

2,5x1013 m3 for sizeQ

6 x1013m3 for si

9 x1013m3 rsi

12 x1013 m3 j

The dimjension of {het spond to the enveloping dimensions of the fuse-bag

A2

A test g
given in
raised

conventlional time.

vithout

eptability of test results

I, flows through the fuse-links during the conventional
269-1. None of the fuse-links shall operate. The test curren
aferruption within 5 s to 1,45 [,. One fuse-link shall operate wi

-bases
gonding

19 of
Huctors.
ient air

necting

es.

ime, as
is then
hin the
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Fuse system B — Fuses with striker fuse-links with blade contacts

(NH fuse system)

Remark: previously this system was described in Section IA of IEC 60269-2-1

1 General

IEC 60269-1 applies with the following supplementary requirements.

1.1 Scope

The following additional requirements apply to fuses with striKe
contacty
comply with the dimensions specified in Figures 201 and 202. Suck
up to arld including 1 250 A and rated voltages up to and in

fuse sygtem between references A and B.

The follpwing characteristics of the fusegs.are spe,

e minimum rated breaking capacities;
e timefcurrent characteristics;
e 2t characteristics;
e standard conditions of

e power dissipation g

2 Terms an@ i

IEC 602

3 C on in service

IEC 602

4 Classification

blade
K, which
currents
d.c.

b in this

IEC 60269-1 applies.

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

5.2 Rated voltage

See 5.2 of fuse system A.
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5.3.1 Rated current of the fuse-link

For each size, the maximum rated currents are given in Figure 201. These values depend
upon the utilization categories and rated voltages.

5.3.2 Rated current of the fuse-holder

The rate

d current for the different sizes of the fuse-bases is given in Figure 202.

5.5 Rated power dissipation of a fuse-link and rated acceptable power dissipation of a
fuse-holder

The mgximum values of rated power dissipation for the different sizé€s o
specified in Figure 201. The values apply to the maximum rated curre

values (

5.6 _imits of time-current characteristics

See 5.6

5.7.2 Rated breaking capacity

See 5.7

6 Marking

IEC 60469-1 applies with the following sup@n s

See Clduse 6 of fuse systen

7 S

IEC 602

The corl
way tha

f rated acceptable power dissipation of fuse-bases are give

of fuse system A.

2 of fuse system A

irements.

inks are
iflks. The

such a

— the

use-hase can receive any fuse-link with striker of the same reference r‘nmpl\J

ing with

this fuse system, as well as any fuse-link of the same size without striker complying with

fuse

system A;

— minimum clearances between the surface from the protruding of the striker considered as
a live part and all metallic parts shall comply with IEC 60664-1 (see Figure 201).

7.1.2 Connections, including terminals

See 7.1.

2 of fuse system A.

7.1.3 Fuse-contacts

See 7.1.

3 of fuse system A.
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7.1.7 Construction of a fuse-link

Subclause 7.1.7 of fuse system A applies with the following addition:
The striker of a fuse-link is considered an indicator.

7.7 2t characteristics

See 7.7 of fuse system A.

7.8 Overcurrent discrimination of "gG" fuse-links

See 7.8|of fuse system A.

7.9 Protection against electric shock

See 7.9|of fuse system A.

8 Tests

IEC 60269-1 applies with the following supplementa

8.1.6 Testing of fuse-holders

See 8.1{6 of fuse system A.

8.3 Verification of temperature ri

See 8.3|of fuse system,A.
8.4.3.6 Dperation'
Subclayse 8.4.3.6°6f

After op

Table 2

le 201 — Position and force of the striker

eprark: this table was previously Table Z in IEC 60269-2-1, Section IA

Reference A Reference B

Size 0to4 1to 4a 00
Somax mm 1 1 1
S mm 13 to 20 10 min. 5,5 min.
Fmin between positions 0 and 1 N 8 1 1
Fax in position 1 N 20 20 20
Sy : projection of the striker before operation (position 0)
S, : projection of the striker after operation (position 1)
F : force of the striker
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8.5.5.1
See 8.5

Verification of the peak withstand current of a fuse-base

.5.1 of fuse system A.

8.7.4 Verification of overcurrent discrimination

See 8.7

.4 of fuse system A.

8.9 Verification of resistance to heat

See 8.9

8.9.1

See 8.9

8.9.11

See 8.9

8.9.1.2
See 8.9

8.9.1.3 Acceptability of test results

After th
to affeg
Figure 2
broken

of fuse system A.

Fuse-base

1 of fuse system A.

[est arrangement

1.1 of fuse system A.

fest method

1.2 of fuse system A.

ot have moved to such an e
ing the dummy, the dimen
ing part of the fuse-base shall ng

s test, the contact pieces of thé fuse-base
t the further use of the fuse-
02 shall be consigérad. e

hor shall it show a

xtent as
sions  of
ither be

) mm in
ns d of

8.9.2.1 Test arra

See 8.9

8.9.2.2

See 8.9

8.9.2.3 Accep

The grif

particular<éshall not Ye exceeded by more than 2 mm, in keeping with the dimensig
Figure Q01 The same nlnlnlipq to the maximum values of dimension Co

8.11.1.1 Mechanical strength of fuse-holder

See 8.11.1.1 of fuse system A.

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 on 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 given in Figure 201.
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When pulling steadily by means of suitable test equipment, the withdrawal force F measured
(see Figure 108) shall be found to lie within the limits specified in Table 118 of fuse system A.

In order to verify that the fuse-base contacts are firmly seated, steel screws (class 8.8) are
fastened at the terminals. They are fastened three times by applying a torque of 1,2 times the
value specified by the manufacturer or where no value is specified 1,2 times the value of
Table 111 of fuse system A. For flat connections requiring a nut, appropriate steps shall be
taken to prevent the nut from turning round.

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. The insulating mounting part of the fuse-base shall

neither be-broken nor show any cracks

8.11.1.8 Impact resistance of gripping-lugs of moulded material of metal fixed in

moulded material

See 8.1[1.1.8 of fuse system A.

8.11.2.4.1 Test method

See 8.1[1.2.4.1 of fuse system A.

24
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Overall dimension of the

-a4 — position of the stops

Dimensiohs in mittim

The drawjngs, are not i
shown.

o part g
S1 —m~
s
@ IEC 416/98

X(es \ 2 min.
10) f
\\T/
L] c1 13) i < 10 max.
b 1 .2 I e
{ )
fI 97 i
e4 --'- k
]
-——— Q9 —— \(
ai
Detail Y (see table Z)
etall
)
Sheath
0
& 10" 0,3 od
— Moving @4108 2907\
I | i I
c2

tended to govern the design of fuse-links except as regards the notes and di

mensions

Figure 201 — Fuse-links with blade contacts with striker (figure continued on page 129)

Remark: this figure was previously Figure 1 (IA) in IEC 60269-2-1, Section IA
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[ mn ae  — —

Dimensions for size 4

N
o
+
o
[$)]

- 129 -

V 7)

1502

Q
O

A
| “
l/\ l
n o |< ¢
160,

IEC 4p2/04
Dimensiohs in millimetres
/@%@i of the rated power dissipation P,
\g\G aM
Size (500 Wa.cy 690 V a.c. 500 V a.c. 690 V alc.
N [ P [ P [ P
n n n n n n n
</\\<& N A w A w A w
00 \QO/T&Q \7\5/f2 100 12 100 7,5 100 12
0 TSQ 16 100 25 160 16 100 25
1 250 / 23 200 32 250 23 250 32
2 400 34 315 45 400 34 400 45
3 636 48 506 66 636 43 636 60
4 1 000 90 800 90 1000 90 1 000 90
4a 1250 110 1 000 110 1250 110 1250 110

Figure 201 - (continued)
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10) 150 £ 1
) v
4) v 1 v
e _ v
T N AN v
P D-1 ¥ I -®-
! ' 125+0,5 i 1
. : * H — | -*— | ™~
FAR | AEERI It |
'.__1—-—;—-—'!!|fir | i'! =
] ] [ | ¥ *
L Lt P2
i ] ] ¥
T 1
I
6) s = e =]
"'j3 -
-—jls—-q
e W) et
|
r~1
I
]
I
6
IEC 493/04
Dimensio
The drawj mensions
shown.
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Reference A:
Size h ny ny P1 P2 r s t v wy wy X y z
+1,5 | max. | max. | max. | +1,5 | min. | max. | min. min +0,5 max.
7) 7) 7) 7) 7)
0 150 | 44 | 52 | 48 - 17 | 25 15 | 74+3 | 0£0,7 |250,7 | 14 7,5 3
1 175 | 52 | 60 | 55 | 35 17 | 38 | 21 |80+3|30+0,7|25+0,7| 20 10,5 5
2 | 200 | 60 | 68 | 60 | 35 17 | 46 | 27 |80+3|30+0,7|25+0,7| 20 10,5 5
3 | 210 | 75 | 83 | 68 | 35 | 20 | 58 | 33 |80+3|30+0,7|25+0,7| 20 10,5 5
4 - - - - - 27 | 84 | 50 | 97 - - - 5
min. (
Oim sionwmlimetres
Referenge B: <\
Size | | n, n, | p; Py r s t v v \M\ W3 ? y z
+1,5 | max. | max. | max. | +1,5 | min. | max. | min. </\\,§\ in. | 40,5 | max
) /] NS ) 7|
00 | 140 | 30 |38 [ a0 | - | 17 [ 21 | 15 156,5+@ 55°N] 02057 f25:0,7 | 14 | 1.5 | 3
1 [ 115 | 52 | 60 | 55 | 35 | 17 |38 ;,1& \ée(?,/ (%g 30£0,7 | 25+0,7 | 20 |10,5| 5
2 [ 240 | 60 | 68 | 60 | 35 | 17| 46 Qq %30+3\ 7\6{1}3010,7 25+0,7 | 20 |10,5| 5
3 [2{o] 75 | 83 | 68 | 35 | 20 \{ \8\0\3 ~761 |30+0,7 | 25+0,7 | 20 |10.5] 5
9| 270 | 102 | 115 - 40 | 32 [ 84h500 ?\Qﬂé - | 45+0,7[30+0,7 | 36 | 14 | 6
4a (‘\ \ , ,
\> Dimensions in njillimetres
N (AN
Size Rated(curren Rated acceptable power
dissipation
w
LN DA 12
ZANCERN 160 25
\ 1 250 32
2 N, 400 45
RN 630 60
AN 4\ 1000 90
NS\ Za 1250 110
Figure 202 — (continued)
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1)

2)

3)

4)
5)
6)

7)

This area is considered to be live.

- 139 -

The maximum value of dimension v is intended to define a point of contact. It shall be observed at least at one
point of contact within the range of b,;,/2 measured from the lower edge of the blade contact of the fuse-link.

At the upper edge of the blade contact, the value v need not be observed.

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

Dimensions for size 4. Fixing bolts are mandatory for size 4; M12 when threaded.

Resilient contact surface, except for size 4. Contact force by auxiliary means.

Space for the device acted by the striker. The fuse-base provided with the device intended to receive the striker
may have a dimension higher than n,.

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

8) When uullctluut;lly |||u:t;pu:c or-assembties—of o;lly:c pu:c fuse baoco, it—s recessatry; forteasons—of oafety, to
fit insyilating barriers (for example, partition walls) compatible with the maximum dimenision prescribed|for n,.
9) Only tp be used with a swivel unit that has an interlocking device.
10) v' is the dimension measured between the longitudinal stops.
Referenfe A: Q
7\ N
Size 1 j2 A >}{ / ( \ > ja
min. max. }uq \ max. min nax.
N
0 66 105 | 27N\ 3
1 75,5 12 (| 2z D 30
2 79,5 1/5/\ 2 30
3 87.5 \ 20 27 Y 30
YN
4 [ 23,5\ N 6,5 9
Referente B:
Siz i’ J2 Jjs’
min. max. min. max.
\ 00 21,5 0 17,5 19,5
/1 30,5 13,7 24,5 26,5
2 27,3 16,2 24,5 26,5
3 35,3 17,0 24,5 26,5
4a 24,0

Figure 202 - (concluded)
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Fuse system C — Fuse-rails
(NH fuse system)

Remark: previously this system was described in Section IB of IEC 60269-2-1

1 General

IEC 60269-1 applies with the following supplementary requirements.

1.1 Scope
The following additional requirements apply to fuse-bases, sizes

mounting on 100 mm and 185 mm busbar systems insofar as they a
by fuse [system A.

2 Terms and definitions
IEC 60269-1 applies with the following supplementa

2.1.301

fuse-ralls
Remark: previously 2.1.13 in IEC 60269-2-1, Sectis

fuse-rails combine three single-pole (fus tudinally arranged in one ur
\nal)) is connected with or without
clamps |direct to one phé 3 busbar system. The other terminals

terminal of each pole (gen

terminals") are prepared toxeceive outgoi ing conductors

3 Conditio@r ,

IEC 60269-1 applies:

5 Chatacteristits of fuses

sign for
Povered

it. One
special
("cable

IEC 60269-1 applies with the following supplementary requirements.

5.2 Rated voltage

Subclause 5.2 of fuse system A applies.

5.3.2 Rated current

The rated current of the different sizes of the fuse-rails is given in Figure 301.

5.5.1 Rated power acceptance

The rated power acceptance of a fuse-rail is given in Figure 301.
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6 Markings
IEC 60269-1 applies with the following supplementary requirements.

Clause 6 of fuse system A applies.

7 Standard conditions for construction

IEC 60269-1 applies with the following supplementary requirements.

71 Mechanical design

The dimensions of fuse-rails are given in Figure 301.

7.1.2 Connections, including terminals

Subclayse 7.1.2 of fuse system A applies.

Fuse-rajls with direct terminal clamps shall be capé
range of Table 301.

Table[301 — Minimum cross-secticnal es of un
Remark: this table was previoysly Table DD R IEC

gonductors wi

60269-2-1, Section IB

thin the

conductors for fuse-rails

nges

Rated current of the fuse Weﬂional areara
Size rai mm?2

Al
00 N6 (N LN~ Fto70 25 to 95
1 NN N\ 2510120 35 to 150

Q) La00 < 50 to 240 70 10 300

2
3 ( m \/\ No values available

7.2 i pertie

The cr¢ es ’and clearances of fuse-rails shall meet

IEC 60664-1 over\oltage category Il and pollution degree 3. The minimum clearar

also applicable t | parts which are not permanently under voltage
They shallnot be impaired during replacement of the fuse-link.

the requirem

ents of
ces are
buched.

8 Tests
IEC 60269-1 applies with the following supplementary requirements.

8.1.6 Testing of fuse-holders

Fuse-rails shall be subjected to the tests according to Table 302. This table replaces Table

109 in fuse system A and Table 14 in IEC 60269-1.


https://iecnorm.com/api/?name=0908d5dad93fc2006973dfe46b3ba791

60269-2 © IEC:2006 - 145 -

Table 302 — Survey of complete tests on fuse-rails
and number of fuse-rails to be tested 1

Remark: this table refers to Table 14 in IEC 60269-1
and was previously Table VIl in IEC 60269-2-1, Section IB

Test according to subclause Number of fuse-rails
1 1 1 2
8.1.4 Dimensions X
8.2 Insulating properties X
8.11.2.2 Resistance to abnormal heat and fire X
8.11.1.2 Mechanical strength of the fuse-base
— withdrawal force of contacts X (
8.3 Temperature-rise and power dissipation /\\ (\X
8.11.1. Mechanical strength of fuse-holders
— 100 mechanical operations <\ \
8.3 Temperature-rise < \ X >
8.10.1. Non-deterioration of contacts \X\
8.11.1.2 Mechanical strength of the fuse-base \ )
— withdrawal force of contacts
8.5.5.1 Verification of the peak withstand current of a fuse \)3/
base " S
8.9.1 Verification of resistance to Qe/at w N) X
8.11.2.4 Non-deterioration of |nsu|at|ng\§rts\cf\\h~§llr\\ \j X
fuse-base
8.11.1.2 Mechanical strength of the fuge- base
— terminal stren/g\h X
8.10.1.2 Non- detenora@&{(eﬂct Wﬁm@% V X X
(if applicahle)
8.11.2. Re5|stanc X
Y Not nfecessary | rawal i\é\s{;w 11.1.2 are met.
2 The dummy in p p phade)is
8.3 ificatioh of\te pe\}:?se and power dissipation
Subclay applies with the following modifications
8.3.1 e fuse
Subclayse’8;3.1 of fuse system A applies with the following modifications:

The test arrangement for fuse-rails is given in Figure 302.

8.5.5.1 Verification of peak withstand current of a fuse-base

On fuse-rails, the verification of peak withstand current is covered by the verification of non-
deterioration of contacts according to 8.10. Subclause 8.10.3.1 of fuse system A applies for
the acceptability of test results.

1 The tests are listed in the order of useful test sequences.
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8.5.5.1.1 Arrangement of the fuse

Fuse-rails are tested in a three-phase arrangement (single-phase testing with the three
phases connected in series is possible with the consent of the manufacturer of a fuse-rail).

For fuse-rails, the test current is 50 kA and limited by gG fuse-links of the highest rating for
the particular size. The cut-off currents may be below the values given in Table 112 of fuse
system A.

The test set-up for fuse-rails is given in Figure 302.

The crgss-set o 8 aken A—i rrespotd to the
manufagturer's instructions.

8.5.5.1. Test method

Subclal test is

perform

8.10

Subclal

8.10.1

Subclal

The thr 5 i o Figure 301 are connected in sgries for
the test - i iN\E i

8.10.1.2

Subclal
The tes

8.11.1.2

Subclayse

The contact/forceNs tested on all three phases of a new fuse-rail.

8.11.2.41 Test method

Subclause 8.11.2.4.1 of fuse system A applies with the following clarification:

One fuse-rail is tested.
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Dimensions in millimetres

— 149 -

Reference A fuse-rail
Terminals on the right

m3

Busbar connection

1=

—~a—

Reference B fuse-rail
Terminals at the bottom

rerminals

O L4

55@%4
-

I

|

r

—

S

=
'y

S
N

x

1

ms3

i

— 1 H )
L3 i
T i ’_ T
i i
TN i
g ! ! 1
ENI n T
N 1 ha
L1 L L2p m >
n
Terminals [ 8)

fyse-rail, terminals only, remaining parts as reference B

Insulating barriers

IF 1RAR/ND

Detail X1 Detail X2 Detail Y Detail Z
(] v f
-| 1S ~ Pah $I i
1 | © —B- 5) | & o
g WO B I UL N
:I E" | dq dq dq [ ~
A il . [ SRE | S - :
Nl FanY I: é-) A I—l A -
L1 TP |: “ ! !

IEC 157/02

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

Figure 301 — Fuse-rails for fuse-links with blade contacts (figure continued on page 151)

Remark: this figure was previously Figure 1 (IB) in IEC 60269-2-1, Section IB
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Dimensions in millimetres
Design |Size | Busbar | ¢ d, dy | hy | b2 |mM | my | my | my | ms | ny r s t v z
system
Centre [max.| +0,5 [min.|min. | max. +20 +2,5|max.| £10 | +15 |max.|min. |max.|min. max.
distance -5
00 100 40 9 16 90 | 155 | 100 | 165 70 | 17 [ 21 | 15 [ 56,5| 3
00 185 175 | 285 | 185 | 280 +1,5
Reference | 1 60 100 | 17 | 38 | 21 80
A 2 185 14 | 22 | 35 | 175 | 285 | 185 | 280 46 | 27 | +3 5
3 65 110 | 20 | 58 | 33
00 100 9 16 | 10 | 90 | 155 | 100 | 165 | 30 60 (17 \2\ 15(]156,5| 3
00 185 175 | 285 | 185 | 280 <\ (‘ +1,5
Reference (| 1 17 (N38N\ 21 80
B 2 185 14 | 22 | 40 | 175 | 285 | 185|280 | 50 /\Q 4& +3 5
3 | 29 | B¢ 33
00 | 100 o [ 16|25 90 [ 155|100 165&wo\\§ \\\19 21 | 15]|56,5| 3
00 185 175 | 285 18/5/ 280 +1,5
Reference (| 1 17 | 38 | 21 80
C 2 185 14 | 22 | 40 75 185 | 280 @ 55| 80 46 | 27| +3 5
3 20 | 58 | 33
1) Other dimensions are permitted and shall be mertioned in\thestype test report and in the manufacturer's liferature.
2) Maximum| overall dimensions. \i\\S
C Q\ted urrent p hase | Rated acceptable power
dissipation
W
09 160 12
N > 250 32
\\\ 2 400 45
V4 630 60
NOTE Fpotnotes 2), 3), 5) and 8) of Figure 102 apply.

Addition to footnote 2) —

Dimension v may also be met between insulating contact covers.

Figure 301 - (concluded)
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600 mm 600 mm

|

Connection 1
it |
!
(10 i
L2 _?‘E __________ B _:'“
™
Crossbar | ||
HAT:

(1]

{?_HI
"

i Zaea T

5 @[ __________ i
1]

%- L3 e
Connection

Single-phase

Three-phase

Design feference A

Cross-sgction of copper bushars
or 32 mm x 10 mm for size 2

m x 10 mm for size 3

IF 1R8

o’ 32 mm x 5 mm for sizes 00 and 1

For test connections according to 8.3.1 of IEC 60269-1
For test suitable crossbars and connections

The draping ded fo govern the design of fuse-rails except as regards the n
dimensi

Figure 302 — Test arrangement for fuse-rails
(figure continued on page 155)

btes and

Remark: this figure was previously Figure 2 (IB) in IEC 60269-2-1, Section IB


https://iecnorm.com/api/?name=0908d5dad93fc2006973dfe46b3ba791

60269-2 © IEC:2006 - 155 -

L2 _;;;;:_._ﬁ_._._._._._._] ._._._._._._]
P Tﬁf] Qsjg

Design

Cross-s

For test

For test

L1

-
rossbars =]

Support ——H

er~— Connection
L2

IEC 49

Single-phase Three-phase

reference B and C

am or 32 mm x 5 mm for sizes 00 and 1
or 32 mm x 10 mm for size 2
40 mm x 10 mm for size 3

cross-bars are replaced by connections acco
8.3.1 of IEC 60269-1

suitable crossbars and connections

Figure 302 - (concluded)

/04

rding to
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Fuse system D —
Fuse-bases for busbar mounting (40 mm system)
(NH fuse system)

Remark: previously this system was described in Section IC of IEC 60269-2-1

1 General

IEC 60269-1 applies with the following supplementary requirements.

1.1
The foll
busbar

covered
busbar

The foll

e stan

e acceéptable power dissipation.

2 Terms and definitions

IEC 60269-1 applies with Wing efinition.

2.1.401

fuse-base for 40 \am 9

Remark: reviously@' 2 ioR

combingd single pule I 101) that are fixed on a 40 mm busbar syster
use of fspecial clamp (S ch”fuse-bases may be fitted together for a th
version a-pole’ version with two outlets per pole, the latter

"tandem

3 o

IEC 602

Scope

bwing characteristics of the fuses are specifi

dard conditions of construction;

5 00 for
pquately
n other

n by the
ee-pole
named

4 Classification

IEC 60269-1 applies.

5 Characteristics of fuses

IEC 60269-1 applies with the following supplementary requirements.

5.2 Rated voltage

Subclause 5.2 of fuse system A applies.
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5.3.2

Rated current

The rated current of tandem fuse-bases size 00 is 63 A for each outlet.

NOTE 63 A is the preferred value for tandem fuse-bases as used in the incoming cable compartment of meter
panels. Higher current ratings up to 2 x 160 A are permissible for other applications. They have to be marked
accordingly and should be tested according to this standard.

5.5.2

Rated acceptable power dissipation of tandem fuse-bases

The rated acceptable power dissipation of tandem fuse-bases having a rated current of 63 A
per outlet is 7,5 W per outlet.

6

Markings

IEC 60269-1 applies with the following supplementary requirement

Clause p of fuse system A applies.

7

IEC 60269-1 applies with the following supplem

71

Dimens|ons of fuse-bases for the 40 n

403.

7.1.2

Subclal

Terming
the rang

The ma
busbars

When {
fastene
contact

NOTE

Standard conditions for construction

Mechanical design

, it shall be assured by constructional means that the functio
t is not impaired.

102 and

s within

s of the

tshaped
h of the

Irpairing—-of the function-can-be avoided when for example slotted socket-head cap screws ac
g T PreT g

ISO 1207 are used.

Table 401 — Minimum cross-sectional ranges of unprepared conductors
for fuse-bases for busbar mounting

Remark: this table was previously Table FF in IEC 60269-2-1, Section IC

ording to

Cross-sectional area range
Rated current of the fuse-bases mm2

Size A

Cu Al

00 63 2,5t025 -
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7.1.5 Construction of a fuse-base for busbar mounting

Busbar mounted fuse-bases according to Figures 401, 402 and 403 shall have partition walls
between adjacent live parts. Fuse-bases should be designed in such a way that partition walls
can subsequently be fixed. Measures shall be taken to fix outer walls if necessary.

It shall be possible to insert fuse-links into the fuse-bases and to pull them out by means of a

replacement handle according to Figure 103.

It shall be possible to fix fuse-bases for busbar mounting by means of special clamps on
40 mm busbars systems with busbar dimensions 12 mm x 5 mm and/or 12 mm x 10 mm.

Constructional means shall be provided to ensure that the fuse-bases (are retqined
busbarg without the fastening and contacting screws being tightened.

The clgmping screws of the clamping means as well as th

accessiple from the front.

The contact pieces shall be capable of accepting the bl
Figure 101. The contact pressure has to be guaranteed

adequate means.

Dimens|ons not given in Figures 401,

8 Tests
IEC 602

8.3

Subclal

8.3.1

Subclal

The tes
section
12 mm

torques|giventinable)402 shall be applied.

Remark: this table was previously Table GG in IEC 60269-2-1, Section IC

In Size Torque
A Nm
2x63 00 6

8.3.4.1 Temperature rise of the fuse-holder

on the

hall be

rding to
or other

B Cross-
ler than
ws, the

Subclause 8.3.4.1 of fuse system A applies except that the dummy fuse-link size 00 63 A is

described in Figure 407.
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8.5.5.1.1 Arrangement of the fuse

The test arrangement in Figure 406 applies for fuse-bases for 40 mm busbar systems. These
fuse-bases are always tested in a single-pole arrangement.

The cross-sections of the busbars are taken from Figure 406 or corresponding to the
manufacturer’s instructions.

For tandem fuse-bases the ranges of cut-off currents given in Table 403 apply.

Table 403 — Test currents

Remark: this table was previously Table HH in IEC 60269-2-1, Sectlo IC

Size Cut-off curr?\\ Q\/

00 4. N\ & >

") Preferred values for tandem performances 2 x 63 the\lo &me ting
field of meter boards. For other performances with\rate rre x 108 A
a cut-off current between 9 kA and 11 kA is regermmen d.

8.9.1 Fuse-base

Subclayse 8.9.1 of fuse system A apph not er@s Stated below.

8.9.1.1 | Test arrangement

The tes S e-link is
describg¢d in Figure 407. e , i igment is
suspend ‘ usbars.
The su such a
way tha respond
to the f Jer than
12 mm ies.

8.9.1.3

Subclayss

8.10

Subclayse’8-10 of fuge system A applies as far as not otherwise stated below.

8.10.1 Arrangement of the fuse

Subclause 8.10.1 of fuse system A applies with the following additions:
The dummy fuse-link for size 00 63 A is described in Figure 407.

The torque of the contact-making fastening for fuse-bases on 40 mm busbar systems is taken
from Table 402.
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8.10.2 Test method

Subclause 8.10.2 of fuse system A applies with the following addition:

As far as single contact pieces of fuse-bases for 40 mm busbar systems are concerned, the
tap points for resistance measurement shall lie as close as possible to the contact area.

8.11 Mechanical and miscellaneous tests

Subclause 8.11 of fuse system A applies.

8.11.1.2—Mechanical strength of the fuse-base

Subclayse 8.11.1.2 of fuse system A applies with the following additio

The corjtact force is tested on all outlets of one unused fuse-base.
be betwgeen the limits as given in Table 404.

Table 404 — Force to withdraw the fuse-link from_th

Remark: this table was previously Table JJ/in II;C{60 9

Size Rated rrent
A

ithdrawal fcM
) Fmax

N

00 63 1

200

") Preferred values for tandem fyse- b 2 X 3\»\2p>the lower connecting field of
meter boards. F rather n W|t § curr 100 A, Fhax = 250 N per pole
is recommende

8.11.2.4.1 Ts;n
Subclayse 8.11.2.4.

Three fy e‘base shall be tested.

applies with the following clarification:

Be shall
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Dimensions in millimetres

Version O for top connection Version U for bottom connection

B I S N § A |
|- L.
I=T-A L 2
d b j—-- ; !
= — - .
EoE = S E e
< i I 2
> 1] r:j :
e
! =
] —
HA T
27"\3)(,
C \g N3 2
p= —
D 7o R
\(\\Q \j HE |
] |1 .
>' L. _Fp
Q v K i
SNF T2
< . r an
] \ > : " A connection strip
A N 7 ‘ B partition wall
L ! 78 c area of live metal parts and other
:3‘ components
- : D contact area, see fqotnote 2)
E protection shield
g
1837
IEC 1816/06
Size a v r g hd k e 1
+1 min +1 ) +2,5
-4
00 33 56,5+ 1,5 17 47 50 26,5 10 18

+2
) Dimension 78 3 between the top edge of the busbar and bearing shoulder of the inserted fuse-link (see

dimensions ¢, and e; according to Figure 101).

The busbar mounting base may rest on the busbars.
Preferred dimension for use in meter boards.

Only for flat connections.

2)
3)
4)

Figure 401 — Busbar mounting bases, 1 pole
Remark: this figure was previously Figure 1 (IC) in IEC 60269-2-1, Section IC
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Dimensions in millimetres

Version O for top connection

- 169 —

Version U for bottom connection

P LX‘I / F L11 r
1 B =l B
| T Al e
e — -4 L . I . -
f ; LEJI-TR =_.
| - 1 L 4 ! oi
. H 1 -3
> E___ R ___1 | | L3
L)3 H = el 1 . :E
i [ Sl ST
= i i b | g
| P I - ! _ /\‘g L N
) ] 2
F SR
4 — el |l g
[ O 4] 7 M l
| 4
a a
27 max.
(R s 5
NN NI ‘
ah E“-—E
\ D N S
O N =
(x\ %\Q B L
% £ _1_ j::
& :\y I E
o : ‘
~F Lo Hy
5 7 S O st bt
N ner
) ' %
E | Key
o ! 2’ 2 A connection strip
P L3 7 B partition wall
—L ] C area of live metal|parts and
L 7 other components
’2' 7] D contact area, see footnote 2)
PE 1] E protection shield
78231
IEC 1817/06
Size a v r g h? e 19
+1 min. +1 +2 +2,5
-4
00 33 56,56+ 1,5 17 47 50 26,5 10 18
For footnotes 1) to 4) see Figure 401.

Figure 402 — Busbar mounting bases, 3 pole

Remark: this figure was previously Figure 2 (IC) in IEC 60269-2-1, Section IC
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Dimensions in millimetres

-171 -

Versions O and U for top and bottom connection

Mmoo W >

B v/ A 2 e
H \1 L 1 ’7/
H Rl ! el A a4
[a— ] nin H 1 —_—
=
Ef ] T %
A L g
un
: ! ol 2 N\
E’. ] }“"1 4
i L__J o
' | [ ] -
L] .. [}
, . oAl
1 — 4
EREH|[EE | ERES
T U
0 o- oL %
l._c'"- /.
783
oufer partitio @ IEc 4aomo
copnection strip
paftition wall
ar¢a of live metal parts and\othe ents
coptact area, see foptngie 2
pr )tecti@&
ize \ v r g h? e 19
+ +1,5 min. +1 )
-4
00 33 56,5+ 1,5 17 47 50 10 18

For footnotes 1) to 4), see Figure 401.

Figure 403 — Busbar mounting base, size 00, 2 x 3 pole (tandem fuse-base)

Remark: this figure was previously Figure 3 (IC) in IEC 60269-2-1, Section IC


https://iecnorm.com/api/?name=0908d5dad93fc2006973dfe46b3ba791

60269-2 © IEC:2006 - 173 -

Dimensions in millimetres

_ 250 /

=)

|

N)

. N\
JRSINN

IEC 163/02

Key

1 single|pole (the three poles may be a unit)

2 connelction

3 cable,

m

ingle-pole and triple-pole fuse-bases fa
ting according to 8.3.1
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Dimensions in millimetres

Key

1 two si
(6 sin

conne

cable

Figur

250 =

o o
X )
-

N
N
\

[
1
H
W)

40

|

_ L <L

Pepiad

2

O IF 1R4/n2
hgle pole fuse-bases in tandem arrang
hle-poles = 2 x 3 poles may be a unit)
ction
Jlength of each cahle 1w

gle -pole and six smgle -pole fuse-bases in

e 405 — Test arrangelye
tandsm

Rem j preyiedsly Figure 4b (IC) in IEC 60269-2-1, Section IC
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Dimensions in millimetres

Key

single]

sSuppo

sourc

1
2
3 forclg
4

250
T~ 10x 12

200

IEC 165/02

Figure 406 ~Test arrangement for the verification of the peak withstand curr

Remark: this figure was previously Figure 5 (IC) in IEC 60269-2-1, Section IC

ent
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Dimensions in millimetres

Key

- 179 -

C1+Co

I [-F- .|..I|

€4

1 soldered

2 CuMn
3 coppe

For the

[12Ni

r alloy, silver plated

Y 1AG/07

30,

limensions of the gripping lugs dn othg?g}n é e 101, in fuse syst
Size I, R / Bars
A W \QQ Number Diameter
00 63 0 7, 1,88 1 3,5

1) At 1, n se o d co
Meas e rlppl s; € ua ed ith a tolerance of 2 %.

— Dummy fuse-link

viously Figure 6 (IC) in IEC 60269-2-1, Section IC

N
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Fuse system E —
Fuses with fuse-links for bolted connections
(BS bolted fuse system)

Remark: previously this system was described in Section Il of IEC 60269-2-1

1 General

IEC 60269-1 applies with the following supplementary requirements.

1.1 Scope
The fol]lowing additional requirements apply to fuses with

connections. Such fuses have rated currents up to and includipg
up to arld including 690 V a.c. and up to and including 500 V d.&s

The follgwing characteristics of the fuses are specified in a
e minimum rated breaking capacities;
e timd-current characteristics;
e 2t characteristics;

e standard conditions of construction;

e powgr dissipation and acceptable
2 Terms and definiti

IEC 602

3 Co

IEC 602

4 CIlgs

IEC 602

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

5.3.1 Rated current of the fuse-link

The maximum preferred rated currents are given in Figures 501 and 502.

5.3.2 Rated current of the fuse-holder

The maximum preferred rated currents for the fuse-holder are given in Figure 503.

bolted
oltages
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5.5 Rated power dissipation of a fuse-link and rated acceptable power dissipation of a
fuse-holder

The maximum values of power dissipation of fuse-links are given in Figure 501.

The values of rated acceptable power dissipation of fuse-holders at rated current when tested
in accordance with 8.3.1 are given in Figure 503.

5.6 Limits of time-current characteristics

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

In additlon to the limits of pre-arcing time given by the gates and the coriven imes and
currenty, the time-current zones, excluding manufacturing tolerance i in’|[Figures
504 ang 505. The tolerance on time-current characteristics shall re than
+10 % ih terms of current.

5.6.2 Conventional times and currents

The cornjventional times and currents, in addition to the_va ¢ hjiven in
Table 5p1.

Remark: this e
and was previousl el

le ri 9
Tab , Selcti
Rated current /, Copiventional tim Conventional current
(\ In k

A
<16 2N D 1,251, 1,61,
5.6.3 (ates Q
For "gG[' fuse-links’th

en IN\JTabte 502 and in IEC 60269-1 apply.
Table 502 —

=

-

pecified pre-arcing times of "gG" fuse-links

Ren ? this table refers to Table 3 in IEC 60269-1

Q \ ahd wa¥ previously Table Il in IEC 60269-2-1, Section Il
\ln\ [ in (108) [ Iy (5') Imin (0,1°5) Imax (0,1°5)
A A A A A
> 3,4 5,0 4,6 75
4 6.5 105 10.0 18,5
6 10,0 18,0 17,0 35,0
10 18,0 36,0 35,0 60,0

5.7.2 Rated breaking capacity

The rated breaking capacity shall be a minimum of 80 kA a.c. and 40 kA d.c.
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6 Markings
IEC 60269-1 applies with the following supplementary requirements.

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 voltage shall be discernible from the front

when a fuse=tinkhasnotbeenfitted:
6.2 Markings of fuse-links

In addition to IEC 60269-1, the following marking applies:

e sijze|or reference

o ratedl breaking capacity

7 Standard conditions for constructio
IEC 60469-1 applies with the following supple

71 Mechanical design

The dimensions of fuse-links

7.1.2 Connections i

Under considera@

7.9 Protection &g

Where ording to Figure 503 are used, the degree of pr|
against least IP2X for all three stages.

8

IEC 60469-1_applieswith the following supplementary requirements.

ptection

8.3 Verification of temperature rise and power dissipation

8.3.1 Arrangement of the fuse

The test arrangement for fuse-links is given in Figure 506. The test arrangement shall be

mounted vertically.

8.3.3 Measurement of the power dissipation of the fuse-link

The points of measurement of power dissipation are given in Figure 506.
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8.4 Verification of operation

8.4.1 Arrangement of the fuse

The test arrangement of the fuse-link is given in Figure 506. The test arrangement shall be

mounted vertically.

8.5 Verification of breaking capacity
8.5.1 Arrangement of the fuse

The test arrangement of the fuse-link is given in Figure 507.

8.5.8 Lcceptability of test results

The requirements of IEC 60269-1 apply and in addition fuse-link operats wi >out the
melting [of the fine fuse wire and without mechanical damage to the rig

8.9 Verification of resistance to heat

Fuse-hglders fitted with fuse-links having the maxi Qwe 3sipation/correspomding to

the acdeptable power dissipation of the fuse-ho
treatmenpt. The pre-treatment is specified in 8.4

tempergdture, the breaking capacity shalkbe tes ce with 8.5.

sally loaded ps pre-
SAfter cooling tol normal

Fuse-links containing organic material i i shall/be subjected to the sgme test

as descfibed above. These fuse-links shalt i extest currents /; and Is.

8.10 Verification of non

Subclayse 8.10 of IEC[6

8.10.1 Arrange

Subclayse 8.10.1 of

The dur

that are tandardized fuse-holders in Figure 503.

ensions that comply with Figure 501 for those references

The poV i ' dummy fuse-links shall be the rated acceptable power disjsipation
of the fu S ' n Figure 503 when tested in the standardized power dissipation test

rig give

£ L L la Ul 4 4 PU 4 dlo ol 4 ' ol + 4o
The dummry-fuse=tinks—shattbe—so—constructed-that-theydonotoperate—duringthepassage of

the overload current /.

8.10.2 Test method

The following wording is added after the first paragraph of 8.10.2 in IEC 60269-1.
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The following test values have to be applied:

Test current: conventional non-fusing current /¢
Load period: 25 % of the conventional time
No-load period: 10 % of the conventional time

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

8.10.3 Acceptability of the results

After 250 cycles, the measured temperature-rise values shall not exceed the temperature rise

Aok il o L [ P2 RO O N 4l AL 1o
measurea—atrmeoegmmg-ortnetesStS oy morematt—To 1<

After 790 cycles, if necessary, the temperature shall not exceed thevalues\measured before

the beg|nning of the tests by more than 20 K.

8.11 Mechanical and miscellaneous tests
8.11.1.1 Mechanical strength of fuse-holders
The fuske-holder, fitted with a fuse-link of the largesyt ratg ion that

can be |accommodated by the fuse-holder, shall be S test at
rated cyrrent.

At the conclusion of the temperature rise
shall be| withdrawn and inserted into the

opriate,

At the cpnclusion of these A€sts, a

Complignce shall be at the
conclusjon of whigh th hever is
greater) above tIu cement
of the mechanical\gs
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j | :
IEC 152/96 — x IEC 153/96
Size A fuse-link Size C,.fuse-link

/ " "
— ft———
7 — _—
\> IEC 154/96 ™ ' IEC 155/9
Size’'B fuse-tink Size D fuse-link

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

Figure 501 — Fuse-links for bolted connection — Sizes A, B, C and D
(figure continued on page 193)

Remark: this figure was previously Figure 1 (l1) in IEC 60269-2-1, Section Il
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Dimensions in millimetres

Size | Maximum [ Maximum a b d e f g h Jj k I m
rated power .
current |dissipation (max.) |(max.) [ (max.)| (max.) (max.) (nom.)| (nom.) | (min.) [ (max.) [(nom.) |(max.)
A w 1)2) 3) 3) 2)4) 1)
A1 20 2,7 36,5 14,5 56 11,2 0,8 1,5 44,5 4,2 5,5 14,5 - 36,5
A2 32 4,4 57 24 86 9,2 0,8 1,5 73 55 7 25,5 - 60
A3 63 6,9 58 27 91 13 1,2 1,6 73 5,5 7 28 - 61
A4 100 9,1 70 37 111 20 2,4 3,2 94 8,7 9,5 38,5 - 74
B1 100 9,1 70 37 138 20 3,2 4 111 8,7 1 - - 82
B2 200 17 77 42 138 20 3,2 4 111 8,7 1 - - 82
B3 315 32 77 61 138 26 3,2 4,8 111 8,7 1 ( - = 82
B4 400 40 83 66 | 138 | 26 |48 66 | 111 87 | MN] ~ Z 89
C1 400 40 83 66 212 26 4,8 6,6 133 10,3 }‘1\ \— 2\5;< 95
Cc2 630 55 85 77 212 26 6,3 7.8 133 10,3 1\{ o \gS,t 95
c3 800 70 89 84 | 212 | 39 [95] 111 | 133 | Glo N[ N2ay O\ 254 | 101
D1 1 250 100 89 102 200 64 9,5 12,7 149 \?‘QB - 31, 95

1) In al} sizes, dimension a includes any projections such as rivet h sign the tags petween

dimgnsions a and m is limited by a line drawn at 45° to the co

2) All fixing holes are elongated as indicated by j, to allow for rances on dimension a

3) Dimgnsions e and f, are nominal material sizes and sybje¢t to i rances as specifigd in the
releyant standards for the raw materials.

4) For A1 to A4 size fuse-links, the fixing y Be extefided or laterally to form opeh-ended
slotg.

fuse-links

ze nda W Current rating Characteristic
tmg rating
/\ A A

20 25 20 25
M32 20 32

A
7\\2\ \> 32M40 32 40
A 32M50 32 50
Q k 32M63 32 63

63M80 63 80

63M100 63 100

A4 | and B1 100M125 100 125
A4 f and B1 100M160 100 160
A4 and B1 100M200 100 200
B2 200M250 200 250

B2 200M315 200 315

The power dissipation of "gM" fuse-links is lower than the values given for "gG" fuse-links in the same dimensional
references.

Figure 502 — Fuse-links for bolted connection — Sizes A and B

Remark: this figure was previously Figure 1a (Il) in IEC 60269-2-1, Section Il
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B

Fuse-link fixing centr

'/ \ se-carrier

Blade contact

bolted cgnnection
IEC 1818/06

Dimensiohs in millimetres
NOTE The fuse-c
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Fuse-base
— Contact shrouds -\ '
1 ; g
¢ A
% ] ; ¢
[ o U I /
—H B [ ‘e
% AN, /\ v
Fixed contact block
—| — —
l— — — ._I

hs in millimetres

pertures in shrouds to give a degree of protection of IP2X (IEC 60529).

1 19/98

N\ S
RN

Maximym rated Rated acceptable A B B1 \/ Fuse-link
cuirent power dissipation accommodated| size
w max. max. max /‘7lax.
\ S
0 2,7 3 91, 140 60 44, A1
2 4,4 11 4 75 3 A2
%3 6,9 47 N1 14 73 A3
1Pp0 9,1 6 175 5 121 94 A4
2p0 17,0 8 (2?3\ \31\0 159 | 111 B1+B2
This drawing is included by w. use of other shapes|or forms

provided

hey fall within the



https://iecnorm.com/api/?name=0908d5dad93fc2006973dfe46b3ba791

- 199 —

60269-2 © IEC:2006

1] UoIO8S ‘L-2-69209 O3 Ul (11) € 84nbi4 Ajsnojreid sem einbly siyj Hiewsy
julj-asny} ,,06,, 10} sauoz juaiind-awi] — 0§ 94nbi4

L8/6EL
0L z €0l 14 10l z
v e
V1Y
: 1-0L
1 [sh
B R 2 & 4
LRAY \ 1 1
= = £ ﬁm E 4
X X i &
N LY X X
=E e oL
\ A !
\: \ 4
: X : =
\ \ NN/ L
\ LXEN 1 ==
X NPy 1
N\ X =1
- 009 (Q,_,m 0Q
\
nd A Y
, N Y \
\ j5 SR |
b\ \ z
\ \ = t
Y X L E A1
\ \
\\ y z
A\ tr—' s 1 .V
h ¥ X T o 0
\ \ 4 t
e R N N R N Bl T e e o0
—— . 8
\ \ |
A WA Y - u N
VEEA
i \ \ ! ui
\RANERER i § A '
At 1 { EE
A Hh- +HE A uz
= . L £ 7= S == 0l ye
A uvy
14
£z = =5 =



https://iecnorm.com/api/?name=0908d5dad93fc2006973dfe46b3ba791

~ 201 -

2006

60269-2 © IEC

I U098S “L-Z2-69209 031 Ul (11) ¥ 8inbi4 Ajsnojreid sem ainbyy sy} yiewsy
juil-asnj} ,,9b6,, 10} sauoz juaiind-awi] — oG ainbi4

L8/0¥L
S0l S v € z 0L s v € z <Ol s v £ z Z0L S v € z 0L s v € z
v
vi%
g 2 pom: I = ‘ == “ = —— — _-|O—-
m /f f B X X \ (sl
EEEEEES = He L 8 == = v
: XN \ \ E
2 == = === EE=SEL = = 0L
I ) \ \ \ '\ T 1]
! NN [T / . VSR B Y \ | z
; N X \ \ 1
: \ Git==n e Y \1h ma vhy : i -
8 i e i b a8 SuaE. Vi ik X HHH v
A\ Vi A i Y
i 1 \ = N\ X N\ X
: = oA A\ e X .t
T 3 it - B . = = 1=mms = = m._.o_.
000 L\ N oeo \ o0y mwm‘ Nost YA oo €9 L oL o \H v
o] i AN N \ X &
SUAHER N A . . .“ ;
4 " ok ¥ \ X
t 1 b V. 1 s -
] e \ tf L Y B .:..ixnma
. 1 & 14
NN R \ \ \
. Y emmm veE X
i i EESEAER EER A I \ Iea s \ {
: - s . - + \ = = == 01
! RS | \ ; T A% 1 Y 1
\ \ Km \ &\ \ | SEEe 1m0 Sa _ :
OV W AN R
B ; \ i SEL N £
—-1\ A\ A 1) 14 i
X \ ] = 1
L ¥ A ¥ X B W A A :
= - X E = 7| FEmEn s E <Ol
, ‘ \ N VR \ :
A\ \ W58 152 15 il BEES A VAN =
\ \ ! Y 7% g | [4
\ : \ -] 155 1
X 1 1 s 28
\ VL 5 e w
X \ A - s
22! : T & BEEemsmES e s e WOl yg
i - ya 4 uv
= z
v
: 555 === = E2SEESS



https://iecnorm.com/api/?name=0908d5dad93fc2006973dfe46b3ba791

60269-2 © IEC:2006 - 203 -

250

High-conductivity copper
a /conductors b max.

b
/ T
| Matt black finish
© P /
"/
///
o " |
Equally spdced S‘ ——@— - - -E- - Insullated clamps
T — ' I Fixing bolts appropriate
a—
[ /// to size of fuse-link e
N
L \
o r_ Point of measurement
® g Contact surfac | of valtage for
to be tip<plate dfetermlr]atlon of power
or silvér-pl dissipation

L4
% Insated ] Diametpr of hole

se-board _’=/ to suit fest
B condugtor termination
— t
IEC 420/98
Dimensio
NOTE A
Dimensions Current rating
c d m t in Aup to

12,5 16 50 38 0,5 20

12,5 16 50 61 0,5 32
A3 16 12,5 16 50 62 1,0 63
A4 20 25 25 70 75 1,6 100
B1 20 25 25 70 83 1,6 100
B2 20 25 25 70 83 5 200
B3 25 38 25 80 83 8 315
B4 25 38 25 80 90 10 400
C1 25 38 25 80 96 10 400
C2 32 38 25 80 96 12 630
C3 40 45 32 100 | 101 12 800
D1 80 60 45 160 | 96 10 1250

Figure 506 — Power dissipation test rig

Remark: this figure was previously Figure 5 (1) in IEC 60269-2-1, Section Il
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s =
' i
1 — 1
1 1
1 1
A \ ; 1
i mincan off
e : 1
I |
| |
| — 1
(]
/ ________________________ A
T FEEEETT T A eSS SE =T
L — —/
i
8) - a .
19 max f . |
b |
_J- - ] i
IO UL N\ f
T LEN]
Ih (o
! 1
il 4 By % g
N
1 v,l/ |
A T M
L] Nl i
USSR AN S Y
K¢ HH }
i i
J | IEC 156/9%
Dimensionsw etréﬁ\
Fuse-link, \(}érrent rating Dimensions
size up to
A a b c d e f g h J
A1't0"A4
B1 to B4 400 187 127 25 | 36,5 38 12 114 M12 111
C1to C3 800 248 140 38 51 50 20 114 M20 159
D1 1250 305 152 63 83 57 20 114 M24 159

Figure 507 — Breaking capacity test rig for fuse-links for bolted connection

(figure continued on page 207)

Remark: this figure was previously Figure 6 (l1) in IEC 60269-2-1, Section Il
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1)

2)
3)
4)

5)

6)

7)

8)

9)

10)

Detachable cover fabricated from woven wire cloth, mild steel sheet or perforated mild steel sheet of such
thickness as to ensure reasonable rigidity. Individual apertures in the wire cloth or perforated steel sheet shall
not exceed 8,5 mm2 in area. The cover may differ in section from that shown on the drawings provided that the
clearance of 19 mm between the cover and live metal parts is not exceeded.

Connecting studs of high conductivity copper.
Fixing centres; for A1 to A3 fuse-links, suitable adapters of minimum section 25 mm x 6,3 mm shall be used.
A visible gap at this position is essential to ensure that the end caps are not supported by the contact blocks.

The arrangement of the test connections beyond the test rig is not specified (the second paragraph of 8.5.1 of
IEC 60269-1 does not apply).

The size of the copper conductors shall be selected according to the rated breaking capacity.

The base shall be made from phenolic resin bonded laminated sheet having a cross-breaking strength of not
less than-85 MPa

Coppgr strip.

Termipal for fine fuse-wire. Fine copper fuse wire of approximately 0,1 mm diametex, with h not less
than 50 mm long connected between this terminal and one pole of the test sup

Chamfer.
Short{circuiting link required for prospective current test. This may be

The size of the copper link shall be selected according to the rated f
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Fuse system F —
Fuses with fuse-links having cylindrical contact caps
(NF cylindrical fuse system)

Remark: previously this system was described in Section Ill of IEC 60269-2-1

1 General

IEC 60269-1 applies with the following supnlementary reqguirements
Lol ol =4 Ll o J 1

1.1 Bcope

The following additional requirements apply to fuses with fuseslin indri %I caps
with or |without striker, complying with the dimensions specifi 603 for
rated cyrrents not exceeding 125 A and for rated voltages i [ a.c. or
440 V dlc.

The follpwing characteristics of the fuses are specifie

e minimum rated breaking capacities;

e timg-current characteristics;

2t characteristics;
e standard conditions of construction|

e powgr dissipation an
2 Fferms and de

IEC 602

3 service

IEC 602

4

IEC 602691 applies.

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

5.2 Rated voltage

For a.c. the standard values of rated voltage are 400 V, 500 V and 690 V. For d.c. the rated
voltages are 250 V and 440 V. The standard values of d.c. rated voltage are not related to the
standard values of a.c. rated voltage. For example the following standard combinations are
possible: 500 V a.c. — 250 V d.c., 500 V a.c. - 440 V d.c., etc.
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Rated current of the fuse-link

The maximum rated currents of the fuse-link are given in Table 601.

Table 601 — Maximum rated current of fuse-links with cylindrical caps

Remark: this table was previously Table K in IEC 60269-2-1, Section Il

5.3.2

The ma

500 V a.c. 690 V a.c.
gG aM gG aM
Size
1, I, I, I,
A A A A
7
10 x 38 25 16 10
14 x 51 50 40 25 5 Q
22 x 58 100 100 50 <\S\O
Fuse-links with higher rated currents may exist. < \ \

Iy
A

16
25
50
100

The use of fuse-links having higher rated currents should be as
agreed by the manufacturer and the user.

5.5 Rated power dissipation of a fuse-link and rated acceptable power dissipation of a
fuse-holder

The maximum values of the rated power dissipation of fuse-links are specified in Table 603.
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Table 603 — Maximum values of the rated power dissipation of a fuse-link

Remark: this table was previously Table M in IEC 60269-2-1, Section Il

Size 8 x 32 10 x 38 14 x 51 22 x 58
gG 25w 3 W 5W 9,5 W
aM 0,9W 1,2W 3W TW

The rated acceptable power dissipation of fuse-bases is given in Table 604.

5.6

5.6.1

Table 604 — Rated acceptable power dissipation of a fuse-holder

Remark: this table was previously Table N in IEC 60269-2-1, Sectian 1l

size 8 x 32 10 x 38 14x51 AN\ 22x

Rated acceptable
power dissipation 2,5W 3w 5}\ \\QQN

_imits of time-current characteristics

When applicable, the time-current

standar

times mieasured during the tests.

5.6.2

The cornjventional times and

Table 6

D5.

time and current for “gG” fuse-links
rrent lower than 16 A

able refers to Table 2 in IEC 60269-1
dwwas previetdsly Table Il in IEC 60269-2-1, Section Il]

NP 1 1,5 I, 2,11,

Rat%e th, Conventional time Conventional current
IR : " P
RN

Nn}m 1 1,51, 1,91,

of this
perating

hjiven in

5.6.3 Gates

For “gG” fuse-links the gates given in Table 606 apply, in addition to the gates of IEC 60269-1.
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Table 606 — Gates for specified pre-arcing and operating times of “gG” fuse-links

with rated current lower than 16 A

Remark: this table refers to Table 3 in IEC 60269-1

and was previously Table Ill in IEC 60269-2-1, Section Il

In Imin (10 5) Imax (5'S) Imin (0.1'5) Imax (0.1°5)
A A A A A

2 3,7 9,2 6,0 23,0

4 7,8 18,5 14,0 47,0

6 11,0 28,0 26,0 72,0

S 1656 352 44-6 G720

10 22,0 46,5 58,0 110,0\
12 24,0 55,2 69,6 /\ 14&\4\

5.7.2

The minimum rated breaking capacities are specified i

Rated breaking capacity

Table 607 — Minimum rat i
Remark: this table wawu ble B in 4EC Q

Rated voltage X s
< 690V a.c. Q \\> 50 kA
<750V d.c Q 25 kA
N B
6 Marking \)\/
IEC 602 ihg supplegmentary requirements.
Fuse-links and fusé the requirements and tests of this fuse system may

be mark

6.1 Marki
In addit

e sijze

6.2 Markings of fuse-links

In addition to IEC 60269-1, the following marking applies:

e size or reference

e rated breaking capacity

The fuse-links shall be marked as described in Table 608.
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Table 608 — Colours of marking

Remark: this table refers to Table 4 in IEC 60269-1
and was previously Table CC in IEC 60269-2-1, Section Il

Characteristic gG aM
Colour of marking Black Green
Kind of print Strip with Normal print Strip with Normal print
inverse print inverse print
Voltage
\
400 X X
500 X ( X
690 X x T ONOX

7 Standard conditions for construction

IEC 60269-1 applies with the following supplementar

71 Mechanical design

The din
The fus

7.1.2

The tern

eviously Table P in IEC 60269-2-1, Section Il

10 x 38 14 x 51 22 x 58
S -se\ziio}r\\>’5to4 1,5t0 6 2,5t0 16 4 to 50

Examples ofterminals are’given in IEC 60999-1 and IEC 60999-2.

7.7 2¢ characteristics

For the fuse-links covered by this fuse system the maximum pre-arcing /2t values given in
Table 7 of IEC 60269-1 apply for the maximum operating /2t values. Values of rated currents
lower than 16 A are given in Table 610.
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Table 610 — Pre-arcing and operating /2t values at 0,01 s for “gG” fuse-links

Remark: this table refers to Table 7 in IEC 60269-1
and was previously Table VI in IEC 60269-2-1, Section

1

I Pre-arcing /2t,;, | Operating /2t .
A A2s A2s
2 1 23
4 6 90
6 24 225
8 49 420
10 100 576
12 160 750

The makimum operating /2t values for “aM” fuse-links are specifie e test-
voltage |of 1.1 x U, and test No. 2 of the largest rated current 5 series
(Table 20 of IEC 60269-1).
Table 611 — Maximum operating /2t values
Remark: this table was previously Table in/l%C 60269~
Rated voltage U, \/ Pt max
v (\ O AZs
Uy < 400 \/ 18 Iy’
400 < U, < 500 24 |2
500 < U, < 690 <\ 35 /,?
s
These e -cirents corresponding to pre-arcing times lgss than
0,01 s.
7.8 G" fuse-links
Fuse-lin L ratio of 1:1,6 and rated current 16 A and above|have to
discrimi pecified in 8.7 .4.
7.9
Protecti shock can be increased by means of partition walls and cpvers of
the fuse
8 Tests

IEC 60269-1 applies with the following supplementary requirements.

8.1.6 Testing of fuse-holders

See fuse system A, 8.1.6.
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The screws of the terminals are to be fastened by applying a torque which is given in
Table 612.

Table 612 — Torque to be applied to the terminal screws

Remark: this table was previously Table Q in IEC 60269-2-1, Section Il

Torque (Nm)

Nominal diameter 7 | [1||-_|
of thread / / - 11|l" T
A i HH . !
A 0] A
mm
Up to and including 2,8
Over 2,8|up to and including 3,0

Over 3,0
Over 3,2
Over 3,6
Over 4,1
Over 4,7
Over 5,3
Over 6,0
Over 8,0
Over 10,d
Over 12,0

up to and including
up to and including
up to and including
up to and including
up to and including
up to and including
up to and including
up to and including 10,0
up to and including 12,0
up to and including 15,0

3,2
3,6
41
4,7
53
6,0
8,0

10,0

The con

Column
hole, ar

Column

Column

Column

| applie SCY}
d to othe y

wider thian the diamé

rom the
a blade

driver.

ghtened

Column V applies to nuis of manile terminals which are tightened by means ofher than a

screwdr

8.3.4.1 Temperature-rise of the fuse-holder

iver.

The dummy fuse shall have the dimensions indicated in Figure 601 and the rated power
dissipation indicated in Table 604.

8.3.4.2 Power dissipation of a fuse-link

The points between which the power dissipation of a fuse-link is preferably measured are

marked with S in Figure 601.

8.4.3.6 Operation of indicating devices and strikers, if any

Subclause 8.4.3.6 of IEC 60269-1 applies with the following addition:
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The projection of the striker before operation (Sg) shall not exceed 1 mm; after operation, it
shall be between 7 mm and 10 mm (S4).

The force of the striker on all points between its final limits shall be at least 2,5 N and shall
not exceed 20 N at the end of the travel.

After operation, the striker shall remain captive.
The fuse-links with striker may have no indicating device other than a striker.

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

Verificatjion of the peak withstand current of a fuse-base need not be i if’this has
already|been verified during the breaking capacity test of the fuse-lin i i 5t rating
of the size, providing the cut-off current is within the values given i

8.5.5.1.1 Arrangement of the fuse

The tesf shall be of the single-phase type. The test set-up ¢ s b in line
with 8.5(1 of IEC 60269-1.

8.5.5.1.p Test method

The cunrent shall be limited by a fu ze. The

peak values of the test currents attaine

) J Cut-off current
Si
kA
Q sk‘g 3.4
< 1 8 5..6
4 x5 13...16
22 x 58 17 ... 21

The makimumgyvalues may be exceeded as long as the requirements stated under §.5.5.1.3
are met

If th + ££ + + | 44 H al H . 4l o |y + ' £ 4+l H
e curorr—current—Tange—Cantor—oe—attamea—witmn—mne—gnest—ratmg—ror—me—sizZze, a

correspondingly higher series-connected fuse shall be used. In this case, the test specimen
shall be equipped with a dummy fuse-link. Its external dimensions correspond to the
dimension given in Figure 601.

8.5.5.1.3 Acceptability of test results

The fuse-links shall not be ejected. There shall be no signs of arcing or welding or other
damage likely to prevent further use of the fuse-bases. Pitting marks on the contacts are
permissible.
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8.7.4 \Verification of overcurrent discrimination

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 current 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 [2f values

The tesf voltage for 690 V fuses is 1,05 x U, / V3.

The tes{ voltage for all other fuses is 1,1 x Up, / /3 .

Table 614 — Test currents and /2t limits f

Remark: this table was previously Table H jfi IEC 60269-

Minimum pre-arcing 2t /%aklmﬁn}/oesra}w_q ,2}\/
Iy Prospective / 2t pestive \> Discrimination
A r.m.s. A2s r.m ﬂs ratic
kA
0,67 16
O 13 67
16 0,220 193
4 /310 390 Can be calpulated
7 > 0,400 640
13(2 0,450 820
291 0,550 1210
0,790 2 500
210 1,000 4 000
2 500 1,200 5750
4 000 1,500 9 000 L
5 750 1,850 13 700 T
63 1,50 9 000 2,300 21 200
80 5850 3700 37000 36000
100 2,300 21 200 4,000 64 000
125 3,000 36 000 5,100 104 000

The evaluated /2t values shall lie within the corresponding /2t limits specified in Table 614.

8.9 Verification of resistance to heat

Fuse-holders fitted with fuse-links having the maximum power dissipation corresponding to
the power acceptance of the fuse-holder shall be cyclically loaded as pre-treatment. The pre-
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treatment is specified in 8.4.3.2 of IEC 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 describe above. These fuse-links shall interrupt the test currents /; and Is.

8.10 Verification of non-deterioration of contacts

Subclause 8.10 of IEC 60269-1 applies.

8.10.1 Arrangement of the fuse

Subclayse 8.10.1 of IEC 60269-1 applies with the following addition:

The dummy fuse shall have the dimensions indicated in Figure 601

power
dissipatjon equal to the values given for the relevant dimensions 3

8.10.2 Test method

Subclayse 8.10.2 of IEC 60269-1 applies with the follgx

The follpwing test values shall be applied:

Test current:
load period:
No-load period:

A test vpltage lower than ¢

8.10.3 Acceptability

After 2590 cycles e
¢ e

measurged before th

efise values shall not exceed the temperafure-rise
by more than 15 K.

After 75 perature-rise values shall not exceed the tempgrature-

rise megasured be 3 ning of the tests by more than 20 K.

8.11.1.1 ‘ Ranical strength of fuse-holders

The fus STl with a fuse-link of the largest rated current and power dissipafion that
can be |Jaccommodated by the fuse-holder, shall be subjected to a temperature-risg test at

rated cyrrent.

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 % (whichever is
greater) above the values obtained from the temperature rise test prior to the commencement
of the mechanical test.
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—t ot 0 -

/ !
Dc
|~ : — N
S/ 2)
—— bl - b
a -—

Measuripg points S according to 8.3.4.2

The drawjngs are not intended to govern the design of fuse-links” extept

shown.

NOTES

2) The digmeter of the cartridge between the end

3) The ppwer dissipation represents the maxi
minimum |power acceptance to be tolerated by the fu§

rotes and di

mensions

time the

Size r
8 x 32 5*},\5/1 0.5 6,7 8,5+ 0,1 4 1405
0x38 38 % 0.6 10,5 10,3 £ 0.1 6 15%04
4x5& 5108 13.8 14,3 0,1 75 241
é\gs 580 16,2 222401 11 2+ 1

Dimensiohs in milligétres

Figure 601 — Fuse-links with cylindrical caps

Remark: this figure was previously Figure 1 (Ill) in IEC 60269-2-1, Section Il
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&8
25306

So

S1

Dimensiohs in millimetres

The drawjngs are not intended to govern the design of fuse-lj

e notes and dimensions
shown.

1) Diamg
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Base A Contact on two cylindrical caps

f f / Contact zone
AN Spring-loaded radial
s contact pieces

AN

\\\\\
L

Radial stk

Base B Contact on two cylindrical caps

+

Il 1=
/ \k Axial stop

Q Contact zone
IEC 423/98
Dimensiohs in millim@

Radial stop

(\ contact pieces

ANNNNANNNY

A
Spring-loaded radial

x\si\ze I G, H, L 408
A max. min.

g x 33 16 11,5 14 16

10 X 38 25 13 15,5 19,3

14 x 51 50 18 20,5 258

22 x 58 100 18 25 29

Figure 603 — Base for fuse-links with cylindrical caps (figure continued on page 235)

Remark: this figure was previously Figure 2 (1ll) in IEC 60269-2-1, Section Il
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Base C One contact on a cylindrical surface, the other contact on an end surface

_!// Application piece

Spring-loaded radial
contact pieces

Contact zone

Dimensio

The draw
shown.

Notes on

1) The c
the cq
conta
stablg]

Axial
of any

2)

H2
G2

Radial sten

N\

hs in millimetres

Size I G, ~H
ma n.
8 x 32 ( 16 s 29,5
10 x 38 \ 25\ A| 345
14 5 50 N\ 4p 47
22 %58 A\ 1 ) 46 52

ngs are r@en ed to govexn th w fuse-links except as regards the notes and di

the drawings

¢ by an external spring (for sizes 8 x 32 and 10 x 38, the elastiq
ient). The elastic properties and coating of the contact pieces sh

3) At lea
(with
tolera

4)

t one-of the tact pieces, or in the case of base C, the application piece, shall be sufficien

mensions

22 x 58,
ity of the
hll remain

operation

ly elastic

xternal springs for sizes 14 x 51 and 22 x 58) in the direction of the arrow, taking into accoun

the axial

nces ot the dimensions ot the Tuse-links.

pieces of the fuse-link.

. Indica

tes the direction in which the fuse-link is withdrawn.

Figure 603 — (concluded)

Contact shall be ensured in the zones provided by means of radial stops situated in the vicinity of the contact
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Fuse system G —
Fuses with fuse-links with offset blade contacts
(BS clip-in fuse system)

Remark: previously this system was described in Section IV of IEC 60269-2-1

1 General

IEC 60269-1 applies with the fnllnwing supplementary requirements

1.1 Scope

The following requirements apply to fuses with fuse-links h
Such fyses have rated currents up to and including 125 A
including 400 V a.c.

NOTE These fuses are intended for use on systems employing the future_standardized
However,|many countries are still using the higher voltage of 240/41 i S
fuses willlcontinue to be supplied and tested as 240 V a.c. or 415 V _a.c. rati
brought dpwn to the lower level of voltage.

The follpwing characteristics of the fuse

e minijmum rated breaking capacities;

e timg-current characteristics;

12t dharacteristics;
e standard conditions of sons

er dissipation g

e pow

2

IEC 602

3

IEC 602

4 Classification

Bntacts.
to and

00 V a.c.
re, these
bplies are

IEC 60269-1 applies.

5 Characteristics of fuses

IEC 60269-1 applies with the following supplementary requirements.
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5.2 Rated voltage

The values of standardized rated voltages given in Table 1 of IEC 60269-1 applicable to this

standard are:

Fuse-link size E1 230 V a.c.
Fuse-link sizes F1, F2, F3 400 V a.c.

(Refer also to the note in 1.1).

5.3.1 Rated current of the fuse-link

For eac
are not

5.3.2 Rated current of the fuse-holder

Maximu

5.5

The ma
with 8.3.
705.

The val
in accor

NOTE T

holder is §

5.6.1

In addit
currentg
703 ang
10 % in

5.6.2

The conven
D1.

Table 7

ncluded in this fuse system.

nd 12 A

epowey dissipation of

N tested in acc
sndard rig shown in

Table 701 — Conventional time and current for "gG" fuse-links

brdance
Figure

h tested

bf a fuse-

imes and

Figures
re than

jiven in

Remark: this table refers to Table 2 in IEC 60269-1
and was previously Table Il in IEC 60269-2-1, Section IV

Rated current /, Conventional time Conventional current
A h I I
4</,<16 1 1,25 I, 1,6 1,
I,<4 1 1,25 1, 211,
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5.6.3 Gates
For "gG" fuse-links the gates given in Table 702 and in IEC 60269-1 apply.

Table 702 — Gates for specified pre-arcing times of "gG" fuse-links

Remark: this table refers to Table 3 in IEC 60269-1
and was previously Table Ill in IEC 60269-2-1, Section IV

I, Inin (10'S) Inax (5'S) Iin (0,1'5) Iax (0,1'5)
A A A A A

2 3 6 4 8

4 ad 42 fal Poe i

4 6 2 9 <7

6 9 20 16 A 36
10 16 36 33 N 7

5.7.2 Rated breaking capacity
The ratgd breaking capacities shall be

a) 50 kA for size E1 fuse-links;
b) 80 klA for sizes F1, F2 and F3 fuse-links.

6 Markings

IEC 602 irements.

6.1
In addit
e size
6.2

In addit fgllowing marking applies:

e sijze

e rate

7 Standard conditions for construction

IEC 60269-1 applies with the following supplementary requirements.

71 Mechanical design

Dimensions of fuse-links and fuse-holders are given in Figures 701 and 702.

7.1.2 Connections including terminals

Terminals of fuse-holders shall accept stranded or solid copper conductors with cross-
sectional areas as given in Table 703.
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Table 703 — Sizes of copper conductors

— 243 -

Remark: this table was previously Table U in IEC 60269-2-1, Section IV

Rated current of Cross-sectional area
fuse-holder of conductor Size
A mm?2
20 4 E1
32 10 F1
63 25 F2
125 70 F3
7.7 2t characteristics

In addit|on to the values given in Table 7 of IEC 60269-1, the v

than 16]A are given in Table 704.

Table 704 - Pre-arcing /2t values at 0,01

7.9

Where
against

8

IEC 602

8.3.3 'Vleasurement of the power dissipation of the fuse-link

Ps lower

ptection

The fuse-link shall be mounted on the test rig shown in Figure 705. The points of
measurement of power loss are given in Figure 705.

8.3.4.1 Temperature rise of the fuse-holder

The dummy fuse-links shall have dimensions that comply with Figure 701 for testing in the
corresponding fuse-holder of Figure 702. The power dissipation of the dummy fuse-links shall
be the rated acceptable power dissipation of the fuse-holder as given in Figure 702 when
tested in the standardized power dissipation test rig given in Figure 705.
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8.4.1 Arrangement of the fuse

The test arrangement of the fuse-link is given in Figure 705.

8.5.1 Arrangement of the fuse

Fuse-links shall be tested for breaking capacity in fuse-holders which comply with this
standard. The fuse-holder shall be rigidly supported. Any conductor for the connection of the
fuse-holder to the main-circuit test connections shall have a cross-section appropriate to the
fuse-holder terminal given in Table 703. These conductors may be up to 0,2 m on either side
of the complete fuse in the plane of the connecting device and in the direction of the

connect

ing line between the terminals of the fuse.

The di{p:osition of the test connections beyond the test rig, i.e. th sezholder 2

conduc

8.7.4

For curn

For curi
as verifi

8.9
Fuse-hg
the pow

treatme
breakin

Fuse-lin
as desc

8.10

Subclau

8.10.1

Subclal

rs connecting it to the test connections, is not specified.

Verification of overcurrent discrimination

ent ratings of 16 A and above, 8.7.4 of IEC 60269-

ent ratings less than 16 A, discrimination is A e manufacturg

ed in accordance with 8.7.1 of IEC 60269-1.

Verification of resistance to fiea

er acceptance of the fuse-hold ly loaded as pre-treatment. 1
Nt is specified in 8,4.3.2 of |

j capacity shall be‘tested a

dy’or filler shall be subjected to the sg
errupt the test currents /4 and /s.

The du

corresppnding fuse-holder of Figure 702.

my. fuse-links shall have dimensions that comply with Figure 701 for testin

nd any

r's data

er dissipation corresponding to

he pre-
ure the

me test

j in the

The power dissipation of the dummy fuse-links shall be the maximum rated acceptable power
dissipation of the fuse-holder as given in Figure 702 when tested in the standardized power

dissipat

ion test rig given in Figure 705.
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8.10.2 Test method

The following wording is added after the first paragraph of 8.10.2 in IEC 60269-1.

The following test values shall be applied:

— Test current non-fusing current /s
— Load period 25 % of the conventional time
— No-load period 10 % of the conventional time

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

8.10.3 Lcceptability of test results

After 290 cycles, the measured temperature-rise values shall not e re rise
measured at the beginning of the tests by more than 15 K.

After 790 cycles, if necessary, the temperature shall not ex d at the
beginning of the tests by more than 20 K.

8.11 Mechanical and miscellaneous tests

8.11.1.1

The fus ion that
can be test at
rated cu

At the ¢ opriate,
shall be

At the c

Complig at the
conclus hever is
greater cement
of the
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1
¥

il
L

IEC 158/96

l
%

Dimensiohs in millimetres
Size Maximum Maximu
rated pow r f n
current dISSIp
A ax( Max Min. Max. | Min. Max. [ Min. Mak Min.
E1 20 /N 38 25 |\, 51 47 | 13 11 |15 | 08 | 34| 32
F1 32 /\'ix\/\ Pas)s ) 14> 62 | 58 [131 |11 |15 |08 |34 | 32
F2 63 48 39 17,5 69 65 15,5 14,5 | 1,6 1,2 3,9 3,2
F3 39 27 76 20 19 2,0 1,6 3,9 3,2
) Dimer{sion "&" may up Wmore than the stated value to allow for projecting rivet heads at the centre
of tag|f
-links having offset blade contacts, sizes E1, F1, F2 and f3

/this figure was previously Figure 1 (1V) in IEC 60269-2-1, Section IV
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|
Cable entry
oi

Dimensiofs in millimetres

Size of Maximum
fuse-link d cur
/\ (\ Max. Max. Max.
2N x >2o 26 71 59
F\l\/ \3*2\ 26 81 59
F/Z/\ \Qs ~ 32 96 68
F \1{5 7,5 40,5 110 81

ab veWﬂon does not prejudice the use of other shapes or forms
W|th| e maximum dimensions listed.

Figure 702 — Typical fuse-holder

arkpthis figure was previously Figure 2 (IV) in IEC 60269-2-1, Section IV
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Figure 703 — Time-current zones for "gG" fuse-links

Remark: this figure was previously Figure 3 (1V) in IEC 60269-2-1, Section IV
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Figure 704 — Time-current zones for "gG" fuse-links

Remark: this figure was previously Figure 4 (1V) in IEC 60269-2-1, Section IV
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b max.

b +8,5

- 257 —

/ Copper conductors

Overall length of conductor 210

Insulated clamps

100

|

(@
» G

AN
N

/

N L width d 1 = .
ol 1 I ) O]
: J — d _| \_J] \
1) | 4
o EGI :[B X Contact surfaces, /\ @ N
tin or silver plated } X \
(=
(o]
g Terminal clamp L\\L -
X // steel 5 ]
N [\H)
H VE/ Steel Q _L
1) h W
N
1 —l— K L————)f ——-1
o) o
ol | d > ©, ©)
/| 1
s
TAA) _{
N e
of conductor 210 a _f
Diameter of hole|to suit test
conductor terminpation
IEC 1979/99
X — X indicates poi measurement of voltage for determination of power dissipation.
Size & B 172 o € - Y f J. 111 t Rated-ctrrent in A,
up to
E1 10 12,5 16 50 12,5 40 28 1,6 M4 30 0,5 20
F1 10 12,5 16 50 12,5 40 28 1,6 M4 30 0,5 32
F2 16 12,5 16 50 15 45 28 1,6 M5 45 1,0 63
F3 20 25 25 50 15 50 35 2 M5 45 1,6 125

Dimensions in millimetres

Figure 705 — Power dissipation test rig

Remark: this figure was previously Figure 5 (1V) in IEC 60269-2-1, Section IV
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Fuse system H —
Fuses with fuse-links having "gD" and "gN" characteristics
(class J and class L time delay and non time delay fuse types)

Remark: previously this system was described in Section V of IEC 60269-2-1

1 General

IEC 60

1.1 Scope

0Y-1 applies WIth the Tollowing supplementary requirements.

The following additional requirements apply to "gD" and "gN"
dimensipns specified in Figures 801, 802, 803 and 804. Such
and including 60 A for cylindrical contacts, 600 A for blade/b

system.

fusing current limits and cut-off and maximum o

The foll
e mini
e time
2t d

e stan

e pow

2

IEC 602

3

IEC 602

Both time-current characteristics compl

haracteristics;

dard condijon
er dissip v

wer“dissipation.

peration in service

69-1applies:

with the
ts up to
DO A for

j in this
nd non-

em.

4 Classification

IEC 602

69-1 applies.
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5 Characteristics of fuses
IEC 60269-1 applies with the following supplementary requirements.

5.2 Rated voltage

The rated voltage is a.c. 600 V.

5.3.1 Rated current of the fuse-link

In addition to the ratings specified in IEC 60269-1, suitable ratings may be selected from the
R40 sefies and, in addition, the following ratings are acceptable: 5 — 17, — 70175 -
350 —7p0 -1 200 - 3 500.

For each size, the maximum rated current is given in Figures 801 and 8Q2

5.3.2 Rated current of the fuse-holder

The makimum rated currents for the fuse-holders are given_it

5.5 Rated power dissipation of a fuse-link and rated a issipation of a
fuse-holder

The makimum values of rated power dissipati i in Figures 801 and 802. The rated

acceptaple power dissipation of the fus alue of
rated pqwer dissipation for the fuse-linK of the same

5.6 ' rcte%c

5.6.1

In addit|on to thg imes and
currentq, the ti Figures
807, 808, hall not
deviate

Use-links, the conventional times and currents given in Table 8D1 shall

Table 801> Conventional time and current for "gD" and "gN" fuse-links

Remark: this table refers to Table 2 in IEC 60269-1
and was previously Table Il in IEC 60269-2-1, Section V

Rated current /, Conventional time Conventional current
A h I A
l,<60 1 1,35 1,
60 </, <600 2 1,11, 1,35 1,
600 </, < 6 000 4 1,50 I,
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5.6.3 Gates
For "gD" and "gN" fuse-links, the gates given in Table 802 shall apply.

Table 802 — Gates for specified pre-arcing times of "gD" and "gN" fuse-links

Remark: this table refers to Table 3 in IEC 60269-1
and was previously Table Il in IEC 60269-2-1, Section V

Fuse-link 1" Iin Iax Imin Iax
(10 s) (55s) (0,1s) (0,1s)
gb 15 </, <600 5,0/, 81, 8,5 I, 13 1,
g t5<1<69 261 351 4717 51,
gN 60 < I, < 600 2,51, 451, 5)%“&;\ g,0[1,
gN 600 < I, < 6 000 3,51, 6,0 I, N R
") valdes for fuse-links with rated current less than 15 A are under consideratior\ \

RO

5.7.2 Rated breaking capacity

The ratgd a.c. breaking capacity shall be 200 kA.

6 Markings

IEC 602 uirements.

6.1
In addit
e size
6.2

In addit ing marking applies:

e sijze

e rate

Standard-conditions for construction

IEC 60269-1 applies with the following supplementary requirements.

71 Mechanical design

The dimensions of fuse-links and fuse-bases are given in Figures 801, 802, 803 and 804.

7.6 Cut-off current characteristics

The maximum values shall not exceed those given in Table 805.
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7.7 2t characteristics

The pre-arcing /2t values at 0,01 s for "gD" and "gN" fuse-links shall lie within the limits
indicated in Table 803 below. For 1,6:1 discrimination between "gD" and "gN" fuse-links, the
"gD" fuse-link shall have the higher rated current.

The maximum operating /2t values are given in Table 806.

Table 803 — Pre-arcing /2t values at 0,01 s for "gD" and "gN" fuse-links

Remark: this table refers to Table 7 in IEC 60269-1
and was previously Table VI in IEC 60269-2-1, Section V

I, 12t in., 12t ax.
A 103 x A2s 103 x A2s /\(
10 0,08 0,23/
15 0,17 0,49
17,5 0,24 0,70~
20 0,31 1,93 N\
25 0,50 <4 R >
30 0,70 2,1\
35 12/ I\
40 16\ [(/ a7
50 24 \M [N 1N
60 G35 ¢ L)\
70 55 N_ 7
80 _—~ k5 23
100 ([ 11 N 33
225 A\ K 49
{150\, [ e4) D 70
N 3 ) 98
[ \.200 \ To—" 130
N\, 250\ "0 200
C < 3008 98 290
\350 ~N 2 130 390
\400 200 580
< 5 300 890
\ L6800 410 1200
N 708, 730 2 000
\ 800 900 2 700
1,000 1300 3 800
1200 2100 6 000
|/ 1400 2 800 8 400
1 600 3800 11 000
7000 5 000 T7 000
2 500 9000 26 000
3000 13 000 38 000
3 500 17 000 50 000
4 000 26 000 74 000
5 000 38 000 110 000
6 000 50 000 150 000

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.
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8 Tests
IEC 60269-1 applies with the following supplementary requirements.

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

The fuse shall be mounted with its major axis in the horizontal position. For fuse-links rated
above 600 A, each terminal shall be connected to a copper bus bar which is silver-plated at
the point of contact with the fuse-link.

The crgss-sectional area of the cable or bus bar shall be selected | vith the

values given in Table 804.

Table 804 — Cross-sectional area of copper co
corresponding to 8.3 and 8.4

Remark: this table refers to Table 17 in
and was previously Table X in IEC 6

Fuse rating iros =S ctlo}a\
A N\ 57
I < 30 \ §4) >
30 < I, < BQ \ \21,1 )
60 < I, < 100\ N 473~

100 < [, <400~ 07
200 s4<400  \ 253

) 290 < I, < 60Q, N 507

600 < £ 2800 / 484

S ’\\ B0, S

1200 <Uxs 1500 1290

“HE00XU) 2,060 1940

\2 008.< /, /2 500 2 580
2500 < /, < 3 000 2 900
N 3096 </, < 4 000 3870
\| 4000 <, < 6000 5810

8.3.4.1 | Femperature rise of the fuse-holder

The dummy fuse-link is given in Figure 805. The point at which the temperature rise is
measured is marked by the letter A in Figure 806.

8.3.4.2 Power dissipation of a fuse-link

The measurement points for power dissipation are marked by the letter B in Figure 806.

8.4 Verification of operation
8.4.1 Arrangement of the fuse

The test arrangement shall be as specified in 8.3.1.
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