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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LOW-VOLTAGE FUSES -

Part 2-1: Supplementary requirements for fuses for use by
authorized persons (fuses mainly for industrial application) —
Sections | to VI: Examples of types of standardized fuses

FOREWORD

1) The [International Electrotechnical Commission (IEC) is a worldwide organization fr st mprising
all mational electrotechnical committees (IEC National Committees). The promote
interpational co-operation on all questions concerning standardization in the e elds. To
this lend and in addition to other activities, IEC publishes International 3 a A > iffications,

Technical Reports, Publicly Available Spe0|f|cat|ons (PAS) and Guides t Bs “IEC

Publjcation(s)”). Their preparation is entrusted to technical committees; ationa Y interested

in the subject dealt with may participate in this preparatory wgfk. hd non-

govg ¢ closely
with ined by
agrep

2) The ¢ national
congensus of opinion on the relevant subj i : i \ i from all
interp

3) IEC National
Com| t of IEC
Publjcations is accurate, i i i for any
misi

4) In o 0 ( lications
trangparently to the maX| € i i i i iyergence
bet : } cated in
the lptter.

5) IEC |provides n
equipment declaf

s approval and cannot be rendered responsible|for any
ublication.

6) Allu
7) No | erts and

men i i € C Natlonal Commlttees for any personal |njury property damage or
othe : 2 es) and

exps her IEC
Publ

8) Atte icptions is
indis

9) Attention is_drawq to the possibility that some of the elements of this IEC Publication may be the sidibject of
patent rights\IEC shal'not be held responsible for identifying any or all such patent rights.

Interndtional Standard IEC 60269-2-1 has been prepared by subcommittee 32B: Low-Yoltage
fuses, of IEC technical committee 32: Fuses.

This fourth edition of IEC 60269-2-1 cancels and replaces the third edition published in 1998,
amendment 1 (1999), and amendment 2 (2002). This edition constitutes a minor revision.

The document 32B/445/FDIS, circulated to the National Committees as amendment 3, led to
the publication of the new edition.
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This edition includes the following significant technical changes with respect to the previous
edition:

+ addition of a new section IB "Fuse-rails"

* addition of a new section IC "Fuse-bases for busbar mounting"

e section lll rewritten to make it independent of section |

» addition of a new section VI "Fuse-links with wedge tightening contacts"

The text of this standard is based on the third edition, its amendment 1, amendment 2 and on
the following document:

FDIS Report on voting
32B/445/FDIS 32B/449/RVD

Full information on the voting for the approval of this standard und-inNthexréport on
voting jndicated in the above table.

The cdmmittee has decided that the contents of this publi hanged until the
maintenance result date indicated on the IEC web site { .iec.ch" in the data
related to the specific publication. At this date, the pub i

* recpnfirmed;
* withdrawn;
* replaced by a revised edition, or

@@
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LOW-VOLTAGE FUSES -
Part 2-1: Supplementary requirements for fuses for use by

authorized persons (fuses mainly for industrial application) —
Sections | to VI: Examples of types of standardized fuses

EXPLANATORY NOTE

In view of the fact that this standard should be read together with IEC 60269- 1 and IEC 60269-2,

the nu nucllllg of itsTlauses—and—subctausesare adeto buncapunu to SE puuul.atlons

Regarding the tables, their numbering also corresponds to that of IEQ wever,

when gdditional tables appear they are referred to by capital letters, ,“Table A,

Table B, etc.

1 General

Fuses [for use by authorized persons according to the follow ly with

all subflauses of

IEC 60269-1, Low-voltage fuses — Part 1. Genera

IEC 6Q269-2, Low-voltage fuses — Pa use by

authorlzed persons (fuses mainly for ind

This s is divi i i , ing i a specific example of standardized

fuses

Sectio

Sectio

Sectio

Sectio

Sectio or bolted connections (BS bolted fuse system)

Sectio inks having cylindrical contact caps (NF cylindricgl fuse

Sectio S M ' se-links with offset blade contacts (BS clip-in fuse-system)

Section V: ith fuse-links having "gD" and "gN" characteristic (Class J and ¢lass L
ay and non time delay fuse types)

Section\; gU fuse-links with wedge tightening contacts

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

IEC 60269-1, Low-voltage fuses — Part 1. General requirements

IEC 60269-2, Low-voltage fuses — Part 2: Supplementary requirements for fuses for use by
authorized persons (fuses mainly for industrial applications)

IEC 60664-1, Insulation coordination for equipment within low-voltage systems — Part 1:
Principles, requirements and tests

IEC 60999 (all parts),Connecting devices — Electrical copper conductors — requireéments

for screw-type and screwless-type clamping units

ISO 6P88, Metallic and other non organic coatings — Sulfur yeneral

condensation of moisture

&
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11 S

Section | — Fuses with fuse-links with blade contacts
(NH fuse system)

cope

The following additional requirements apply to fuses with fuse-links having blade contacts
intended to be replaced by means of a device, for example, replacement handle (see Figure 3(l)),
which complies with the dimensions specified in Figures 1(I") and 2(1*). Such fuses have rated

curren
440 V.

2 Deflinitions

Add to

2.1.12
linked

fuse-c4
withdrg

NOTE

s up to and including 1 250 A and rated voltages up to and including AC 690 V or DC

the definitions of IEC 60269-1:

fuse-carrier

rrier which is mechanically linked to the fusg defined insertipbn and

wal movement to the fuse-link

See also IEC 60947.

21.13
gripping-lugs
parts qf a fuse-link which a ent handle or fuse-carrier. Gripping-

lugs m
under

2.1.13

ay be made of mef
service conditions

3tal gripping-lugs may be live or not live

live gr|
metal

1
pping-lu@

ripping-lugs e ipping-

lugs ase of
inadequate creep

2.1.13]2

isolated\gripp

not-liv i ade of insulating material or metal. If they are made of mefal, the
requirdd creepas isfances and clearances according to the relevant overvoltage category
should| be (met between the gripping-lugs and the blade contacts as well as betwelen the

4ugs and the fuse-base contacts

5.2 R

ated 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

standa

rd values of a.c. rated voltage. For example the following standard combinations are

possible: AC 500 V — DC 250 V, AC 500 V — DC 440 V, AC 500 V, etc.

The rated voltage of fuse-bases according to Figure 2(1) is 690 V.

* Refers to section I.
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5.3.1 Rated current of the fuse-link

— 25—

For each size the maximum rated currents are given in Figure 1(1). These values depend upon
the utilization categories and rated voltages.

A rated current of 224 A is added to the values as given in 5.3.1 of IEC 60269-1.

5.3.2 Rated current of the fuse-holder

The rated current for the different sizes of the fuse-bases is given in Figure 2(1).

5.5

The m

ated power dissipation of a fuse-link and rated acceptable po

se-holder

specified in Figure 1(l). The values apply to the maximum rated curre

values

56 L
5.6.1

The to

more than +1O % in terms of current

manuf

dissipatigon of a

inks are
s. The

acturer shall not devjate by
$ qiven in Figure 4(l), influding
al times measured at the test

voltage according to 8.7.4
5.6.2 [Conventional times and currents
The cagnventional times a he values of IEC 60269-1, are djven in
Table |I.
T Il -Conv
/\ ent lower than 16 A
Rat nt /[y \}mventional time Conventional current
A h I A
W 1 1,51, 211,
4 442 1 1,51, 1,9 1,
5.6.3 |Gates
For "g(?." flse-links _the gates given in Table lll apply in addition to the gates of IEC 60269-1.

Table Ill — Gates for specified pre-arcing and operating times of

'gG" fuse-links

In Imin (10 s) Imax (5 s) Imin (0,1 s) Imax (0,1 s)
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

8 16,0 35,2 41,6 92,0
10 22,0 46,5 58,0 110,0
12 24,0 55,2 69,6 140,4
224 680 1450 2240 3980
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rking

Fuse-links and fuse-holders which meet the requirements and tests of section | of this standard
may be marked with IEC 60269-2-1.

6.1 M

arkings of fuse-holders

The marking of the rated current and the rated voltage shall be discernible from the front when

a fuse-

6.2 NETRM’Q‘FO‘I’TU’S‘QTHW
The miarking of the rated current and the rated voltage shall be disgemni

ble from,the front.
rmore, fuse-links shall be marked as described in the foIIowin%f‘a\ e:

Furthe

link has not been fitted.

Characteristic gG N\ M
Colour of marking Black \ \%e}\ \/
Kind of print Strip with Normal print trip in ormal print
inverse print pr
Voltage
400 V1) X PR AT
500 V /\\ X\ B > X
690 V \ ~ )X

1) For 400 V gG, a blue colour is also p):altte}\

Fuse-|
with th
links is

NOTE

7.1 M

7.1.2

There
Cross-§
ranges

Termin
three (

érminals. As far as lug terminals are concerned, the rg
erminals shall be capable of accepting results from the fog
fuse-links of each size.

als 'designed for unprepared conductors shall be capable of accepting as a m

onsecutive sizes of conductors within the cross-sectional ranges given in Tablg

place easily visible from the front
reZ If marked, conformity of thesg

fuse-

nge of
llowing

nimum
D. In

case t

he terminal is a lug terminal (see IEC 60999), the torques which shall be appl

ed are

given in Table F. Torque values for other terminals should be given in the manufacturers'

instruc

tions.
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Table D — Minimum cross-sectional ranges of unprepared conductors

Range of the rated currents of Cross-sectional area ranges
Size the fuse-links mm?2
A Copper Aluminium
00 6 to 160 6to 70 25to0 95
0* 6 to 160 6to 70 25to0 95
1 80 to 250 25 to 120 35 to 150
2 125 to 400 50 to 240 70 to 300
3 315 to 630
4 500 to 1000 No values available
4a 500 to 1250 .
* Not allowed for new installations except for fuse-links with strikers/\ \
Conneftions of larger and/or smaller cross-sectional area may be can be
achieved either by the construction of the terminal, or by tion as
recomimended by the manufacturer.
Whethger the terminals for unprepared conductors are copper

and aliminium shall be marked accordingly. Fur

marke

7.1.3

The cd
verified
contac|
dummi

NOTE
fuse-cor

7.1.5

The dy
curren

Fuse-h

7.1.7

I on or near to the clamping saddfe

f fuse-links 3
tacts, shou i

Constructio

Construction of a fuse-link

hall be
1 blade

d with

igular the

cut-off

covers

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

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

Fuse-li

nks shall have an indicator. Electrically conductive parts of indicators shall not be
ejected from the fuse-link during operation.
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7.2 Insulating properties

The creepage distances and clearances of the fuses and fuse-accessories shall meet the
requirements of IEC 60664-1 for overvoltage category Il and pollution degree 3. The minimum
clearances are also applicable to metal parts which are not permanently live but may be
touched. They shall not be diminished during replacement of the fuse-link. The creepage
distances between isolated metal gripping lugs and live parts are chosen according to the rated

voltage divided by /3 .

For insulation stressed only for a short time the creepage distances of isolated metal gripping
lugs corresponding to two voltage steps lower may be used.

7.7 13t characteristics

For thg fuse-links covered by this section the maximum pre-arcing /
of IEC|60269-1 apply for the maximum operating /2t values. Valu
than 16 A are given below in Table VI.

Table VI — Pre-arcing and operating /12t values at0,0

0,25
25,00
420,00
576,00

750,00
520 000

7.8 O

Fuse-| ith ent/ratio of 1:1,6 and rated currents 16 A and above hhave to
discrim

With regardhtoNdissrimination when circuit-breakers are used the following /2t values in Table E
have {4

able E — Pre-arcing /2t values for discrimination

1, 2t in at I,
A AZs A
16 250 500
20 450 670
25 810 900
32 1400 1180
40 2 500 1580
50 4 000 2 000
63 6 300 2510
80 10 000 3160
100 16 000 4 000
125 24 000 4 900
160 42 500 6 520
200 78 000 8 830
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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 standard or linked

fuse-carriers. Insulating covers and/or phase separators may be used where applicable.

8.1.4 Arrangement of the fuse and dimensions

The réquirements of 7.2 are verified on fuse-bases. The fuse-bases are._connegted to

condugtors having the minimum and maximum cross-sections of the range

In cas¢ of isolated metal gripping-lugs the creepage distances and
according to 7.2 are verified. The clearances are also verified, on_ 3
model fuse-base according to Figure 11(l).

8.1.6 |Testing of fuse-holders
In add|tion to the test given in IEC 60269-1, the fu

according to Table VIII.
Table VIII - Sutvey of fests dn fuse-h
number offuse™olders\to be

ble D.

Mse-link

into a

e tests

Test according to subclause \}mber of fuse holders
A~ NN
\)v X

8.5]5.1 Verification qf the eaNithstanB\ X
current of a fus

8.9 Verification of resistance to h
8.1p.1.2 ' i i

8.101.1.2

8.101.2.4 i i ylati X X

8.2.2

In addiltion to IEC 60269-1 the following applies:

e) between isolated metal gripping-lugs and the terminals of the test fuse-base.

8.2.3 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 BB with reference to the rated voltage of the fuse-link.
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Table BB — Rated impulse withstand voltage

Rated voltage Rated impulse withstand voltage
Vv kV
400 4
500 4
690 6

8.2.4 [Testmethod

8.24.3 0060-1
and at object.
The m
NOTE 1
NOTE 2
8.2.5
8.2.5.3 red.
Fuse-I| do not
comply need,
howev
8.2.6
The te 60112.
Five sq cturer.
Ceram
8.3 V|
8.3.1
If the 1 d 8.10.
If not,

nted in

In cas
conve{tional service position on a wooden plate at a distance between centre lines|of 3e,
according*o Figure 1(1).

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

I, Size Size of Torque

A screws Nm

160 00 M 8 10

160 0* M8 10

250 1 M 10 32

400 2 M 10/12 32

630 3 M 10/12 32

1000 4 M 12 56
* Not allowed for new installations except for fuse-links with striker%(
N

8.3.2 |[Measurement of the temperature rise

Protective covers and fuse-carriers as provided by the man

8.3.4.1 Temperature rise of the fuse-holder

The dymmy is given in Figure 5(1). THe\poin ich th@mp ature rise is measpred is
marked with E in Figure 6(1).

8.3.4.2 Power dissipation of a fuse-fink

disipof a\fuse-link is measured are marked|with S

The pqints between whic
in Figure 6(1).

8.4.3.1 Verificatjon ¢
In ca the non:is' )

characeristic a segd

current

8.4.3.

NOTE are deemed to give satisfactory results at 1,45 [, in typical thrde-phase
applicat ) rature of 30 °C. A special test may be required by some countries to prove that
fuses ar R eXcircyit-breakers (MCBs) are equivalent protective devices. Details of the special test gre given
in Anne

8.5.5.1 Xerification 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 G.
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in Figu

8.5.5.1

The te
polishe
the co
travel

cannot
values
mentio

8.5.5.1.

The fu
damag
permis

8.5.8

The fu

8.74

The o
discrin
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Table G — Test currents

Size Cut-off current
kA

00 22...24
0 22...24
1 34...37
2 44..48
3 65...70

t.

cut-off current range cannot be attained with the highest
gly higher series connected fuse shall be used. In this case
ed with a dummy fuse-link. Its external dimensions corrg
re 1(1).

.2 Test method

se-links
e likely
sible.

ercurrent distrimination for fuses with rated current up to 12 A and the over

ed and
pen up
spring

t blade
2. The
above-

r other

cts are

current
the 2t

ination ratio of 1:1,6 for fuses with rated currents higher than 12 A is verified by

values

evaluated Trom the recorded test results.

The samples are arranged as for the breaking capacity test according to 8.5 and Table XIIA of

IEC 60

269-1 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 r.m.s.
prospective test current I, corresponding to the operating /2t values.

The test voltage for 690 V fuses is 1,05 x

The test voltage for all other fuses is 1,1 x

c &S

n

&l
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Table H — Test currents and /2t limits for discrimination test

Minimum pre-arcing 2t

Maximum operating /2t

I, Prospective Prospective Discrimina-
I ) tion ratio
r.m.s. 2t r.m.s. 2t
A kA AZs kA
2 0,013 0,67 0,064
4 0,035 4,90 0,130
6 0,064 16,40 0,220 Can be
8 0,100 40,00 0,310 calculated
10 0,130 67,60 0,400
12 0,180 130,00 0,450
16 0,270 291,00 0,550
20 0,400 640,00 0,790
25 0,550 1210,00 1,000
32 0,790 2 500,00 1,200
40 1,000 4 000,00 1,500
50 1,200 5 750,00 1,85
63 1,500 9 000,00 2,300
80 1,850 13 700,00
100 2,300
125 3,000 1:1,6
160 4,000
200 5,100 302 000,0
224 5,900 412 000,0
250 6,800 557 000,0
315 8,70 900 000,0
400 11,800 20,000 1600 000,0
500 @ 26,000 2 700 000,0
630 , 37,000 5470 000,0
800 ) 50,000 10 000 000,0
1000 37,00 66,000 17 400 000,0
1 2%\ 58,00 10 000 000,00 90,000 33 100 000,0
X
The evaluate t es shall lie within the corresponding /2t limits specified in Table H.
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8.9 Verification of resistance to heat

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

8.9.1 Fuse-base

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

8.9.1.1 Test arrangement

ing device as shown, for example, in Figure 8(l). Th
is fitted and secured (for example, by locking pins), in fuse-bases sghe
dissipgtion is not seriously affected. The conductor cross-section d
currenf (see IEC 60269-1, Table X), and the connections outside thé

cowl of at least 50 | capacity, care being taken to see that the
facility|land connections are suitably sealed. The heaters sha

the test sequence described below a temperature of (80+ *Cis i i ithput the

test cyrrent, the temperature being measured at a bm the
dummy centre point.

8.9.1.2 Test method

The temperature in the heating chamberi ey ° h. The

dummy is then loaded with approximat d or 2 h.
The test may be carried o C

After Ipading and 3
smoothly to the du:m
8.9.1.3 Acceptabii
After this test th
affect the further

2(l), ar
broken

hpplied

t as to
e. After pulling out of the dummy the dimensions of]Figure
& insulating mounting part of the fuse-base shall neither be

8.9.2 inks with gripping lugs of moulded material or of metal fixed in
moulded mateyial

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 8(l).

8.9.2.2 Test method

The temperature in the heating chamber is raised to (80*5’) °C and maintained for 2 h. The

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

The gripping lugs shall remain fully operational, and the length of the neck (2,5+8'5) mm in

particular shall not be exceeded by more than 2 mm, in keeping with the dimensions d of
Figure 1(l). The same applies to the maximum values of dimension c;.

8.10 Verification of non-deterioration of contacts and direct terminal clamps

8.10.1 Arrangement of the fuse

The dy y e-Hrk—is—giver——tigare e floays =y sttverrplated
blade ontacts is representatwe for fuse- I|nks with 5|Iver plated blade . e non-
deterigration test proves that a surface plating of the blade contacts ¢of'a i br than
silver se-link

shall be plated accordingly.
For lud terminals the torques are given in Table F.
Subclause 8.10.1 of IEC 60269-1 applies with the following

The ingulation of the conductors shall be removed ovge

8.10.1/1 Contacts

Subclause 8.10.1 of IEC 60269-1 appliesy

8.10.1J2 Direct terminal clamps

The test shall be perfoymed’on

The tgst arrange ertical
position, side by sidé hes eo,
shownlin Figure {I)\ as well
as aluminium conducters

If therg is~o0\ i i , i i Clamps
shall bp4ightened Wi

NOTE 1 d and a
maximuim elongatio of these

values duringtightening~Jhe torques are based on class 5.6 screws.

NOTE 2| «T'erques for lug terminals are given in Table F.

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

Thread Torque
Nm
M5 2,6
M6 4,5
M8 11
M10 21
M12 38
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Direct terminal clamps only for copper conductors are tested like direct terminal clamps for
aluminium with the exception that cleaning and storage are not necessary. Furthermore, for
copper clamps, the test can be part of the test of contacts. If the requirements for the contacts
after 250 cycles (see 8.10. 2.1) are met, the clamps for copper have satisfied this requirement.

The conductor cross-section depends upon the rated current (for copper conductors, see
Table 10 of IEC 60269-1).

The relevant cross-sections for aluminium conductors are given in Table R.

Table R — Cross-sectional area of aluminium conductors for
tests corresponding to 8.10

Rated current Cross-sectional a N
A mm?2 {a\

40 2N\ X
N

s TR
80 \/

100

NI A
160 \ONX_ 9
D

200 /L

250

\
é%\ /\\ \))& 240

In cas¢ of insul&] rea will

be removed.
The cgntact area ©

The conducto i i i ithi ime not
greate

The rgmaining™ , i i [ , shall be
stored|indgors for™~4 days. These uncleaned conductors shall not be treated beford being
connegted.

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

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

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

Test current:  conventional non-fusing current /
Load period: 25 % of the conventional time see Table 2 of IEC 60269-1
No-load period: 10 % of the conventional time

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

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

35 °C;

The temperature rise is measured in accordance with 8.10.2 of IEC rent.

The vgltage drop shall be measured after 50 cycles and 250 sycles agd\i , after
500 cyfles and 750 cycles.

The vqltage drop is measured at direc{/surren ) I,s. However, the turrent
Im shall be chosen so as to give a volt 7If it is necessary, the upper
limit of| I, may be increased to 0,30 /.

The vd
the sa
measu

ement,
ng the

The releva W according to the conductor material (aluminium or copper) ghall be
used.

8.10.2

The pdints between which the voltage drop is measured are marked as A and B in Figurg 6(l).

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 7(l)
shall be inserted in order, if possible, to open the contacts up, to a certain extent
(see 8.5.5.1.2).

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

The points between which the voltage drop AU of the test sample is measured are given in
Figure 10(1). The point of measurement on the conductor F shall be a centre punch point where
solid conductors are concerned or a bare wire wrapped around stranded conductors.
For aluminium conductors, special precautions shall be implemented by use, for example, of a
welded equalizer (the aluminium cable is cut; the conductors of each part are welded together,
then the two parts are welded and the measure can be carried out in a hole drilled in a welded
part).

Additionally, for aluminium conductors the voltage drop before starting the cycle test shall be

measured-—n ahycase for aluminium r\nnr*lnr\fnre’ the test shall be performed for 750 cvcles.

The tegt sequence for all types of conductors (aluminium and copper) i v able S.

Table S — Test sequence for direct
terminal clamps

Verification of temperature rise at /, <

50 cycles (

)
ML B
N

Measurement of R ¢ ~\

]

Measurement of R 59 (
Al \

200 cycles Q Q

Measurement of Ry 250

Verification of empeﬁa@re\i{
250 cvcleo~ \ N\
\i\@awment (}\Q\‘@O \\/

cles

\;5\
S ey

J&nf@onﬁte@erature rise at /,

At the wfication of the temperature rise shall be performed in
accord \ nductor with removed insulation used for the cycle test remains
fastened. i ' the temperature rise is measured on the conductor |s at a
distang e clamp (see Figure 10(1)).

N
N

>

/z./f\

8.10.3 ahility\of test results

The pgrmissible changes given are based on laboratory experience. The final criterion jhall be
met; ith j } i Heria-

8.10.3.1 Contacts

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

Ros0 = Rsp <15 %
Rso
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If, at the end of the 250th cycle, the above limit is exceeded, the test is continued. After
500 cycles the following limit shall not be exceeded:

Rsoo = Ras0 30 o,
R2s0

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

Rr50 = Rs0 40 o4
= <

be less

The di"F nnnnnn afthao toamnaratiira rica bhathwaan tha lact ond tha £
TCToCTTCCOT et e CtTatarC ot ottw e triCroot ar oo 1<

than 20 K.

8.10.3J2 Direct terminal clamps

The pérmissible tolerance for the resistance R ¢ for test sa minium

condugtors is the following:

Rei 0 max < 2 Rl 0 min
The chlanges of the resistance from R 509 to R¢| 750 S ) Xing“values in Taple T.

Table T — Permissible ch

N \\W
Copper con tors lean Uncleaned aluminium condtictors
aluminium ndu ()

Ra 250 = Ra s0

+— x 10 15 30
cI 50

Rcl 500 cl 250 \/

_4; 20 40
Ry 250

K

o 750 c| & \/
15 30
fcéi\ﬁ\i\so
] 40 80
Ry &

The tempefature rise measured at test spot F shall be lower than 75 K.

8.11 Mechanical and miscellaneous tests
8.11.1.2 Mechanical strength of the fuse-base

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

The test to verify the contact force of fuse-bases is performed with three unused fuse-bases as
supplied. A test-link made of hardened steel with polished and chrome-plated surfaces is
inserted three times in the fuse-base. The dimensions of the blade contacts of the fuse-link are
identical with the dimensions according to Figure 1(1).
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When pulling steadily by means of suitable test equipment, the withdrawal force F measured
(see Figure 8(1)) shall be found to lie within the limits as specified in Table J.

Table J — Force to withdraw the fuse-link
from the fuse-base contacts

Withdrawal force

Size Foi Frnax
N N
00 60 250
0 80 300
1 110 350
2 150 400 <
3 210

In order to verify that the fuse-base contacts are f|rmI eél sgrews (clags 8.8)

are fas

the value specified by the manufacturer or, where ng alue 5
Table |F. For flat connectlons requiring a nut, ste

means

After this test the contact pieces of the™
affect the further use of the fuse-base

tened at the terminals. They are fastened three

P times
alue of
uitable

e shall

neither

8.11.1 in
8.11.1

The fagi ven in Figure 9(1). The weight of the drop hammer is
300 g, -

8.11.1

One fu h. The
fuse-lipk ‘ to the
dynam : dmple exposed to cooling the time interval between the taking ¢ut and
the dynamic.stre ll not be longer than 1 min.

The sgmyples are placed in the test facility of Figure 9(l) in such a way that the direction] of the
stroke is parallel to the longitudinal axis of the fuse-link. Each of the gripping-lugs is only once

exposed to stress at which the place of impact shall be the middle of the gripping-lug-neck. It
shall be guaranteed that each time only the upper gripping-lug is stressed by the impact.

8.11.1

.8.3 Acceptability of test results

The gripping-lugs shall show no damage capable of hindering their further use. Each of the
gripping-lugs shall not be bent out by more than 3 mm measured before and after the impact;

further

more the coupling with a handle according to Figure 3(l), shall not be hindered.
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8.11.2.3 Verification of resistance to rusting

8.11.2.3.1 The test shall be carried out according to ISO 6988 with cyclic moist atmosphere
containing 0,2 % SO2 (SFW 0,2 S); number of cycles: 1.

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.

otion degree =3
]l be marked

Fuse-links and fuse-bases intended to be used in an environment of p

accordingly.

8.11.2)4 Non-deterioration of insulating parts of fuse-link and

8.11.2/4.1 Test method

Three [fuse-links and three fuse-bases to be testee to the following

tempefatures:

For a geriod of 168 h
(150 £|5) °C  for equipment comprisifg
(100 %|5) °C  for covers,

for a pgriod greater than 1 h

(150

After c

Fuse-I| 8.5 of
Fuse-b

8.11.2

The p d in a
mannej S als are
fixed 9 i acture nor show any signs of a fracture. The mechanical stremgth of
cemen d to an

extent pefmitting live parts to be exposed. The fuse-links shall operate correctly.

The marking shall be durable and easily legible.
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bk
A ;X/\'\ <

A ~ T 4

T ES

l vy /Z\Y

| A/
3 | ] & S ‘;]

{
! : DA%
;22) o 1/

0)

A indicating device N
B contact
C endplate y >
D stop face
E detail Y (sectional view)
F rounded, see note 13) G o
G contact face o
4
F f
DETAIL X 5)
d = 10-0,3 —==
i / ] ‘
/ i <
5 min.
2j5+05 |
1 c
‘\_______ -
! 60,3 e IEC 486/04
Dimensipns
The drayvi govern the design except as regards the notes and dimensions shown.
axjmum values of the rated power dissipation P,
N
\ gG aM
Size AC400 V AC 500 V AC 690 V AC 400 V and 500 AC 690 V
Vv
fa Pr 1 Pr Ta Pr Tn PR n Pn
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 12 100/160 7,5/12 160 12
0 160 12 160 16 100 25 160 16 100 25
1 250 18 250 23 200 32 250 23 250 32
2 400 28 400 34 315 45 400 34 400 45
3 630 40 630 48 500 60 630 48 630 60
4 - - 1000 90 800 90 1000 90 1000 90
4a 1250 90 1250 110 1000 110 1250 110 1250 110

Figure 1(I" ) — Fuse-links with blade contacts (continued)

* Refer to section I.
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Size a1 az as as b1 b2 b3 b4 C1 C2 d eq e2 es3 €4 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
£15| -6 | £1,5| %15 1| 1 45
-0,5 -2
00 (78,5 54 45 49 15 | 4,5 5 12 35 10 2 48 30 20 6 15 3
£15| -6 | £1,5| 1,5 | £5
-0,5
0 25168 652 68 +5—T45 5 +2 35 +4 2 48 46 /2{.‘\ & +5 3
f2,5| -8 | w3 | 15 -2 | 72 £5
gl <1Q
1 [{as]| 75 [ 62 |68 | 20 | 5 | 6 | 17 | 40 | 11 | 25 /g 55\ 207 6 /?5 5
42,5 | 10 | £2,5 | +2,5 2 | M8 x 45
ZaN 2
A
2 [{s0| 75 |62 |68 | 25 | 8 | 6 | 22 48/11-},'5\& 020 | 6 [ 15[ 5
425 -10 [+2,5|£2,5 - }\\ +5
-0,5 -2
N\ AN
3 [{s0| 75 | 62 | 68 | 32 | 11 ng %o% 11 ,sﬁ 75 | 20 | 6 | 18 | 5
+1,5
#2,5| -10 | 2,5 | 2,5 =2 ’ +5
L \—Sé/ -2
.
47 | 200 | 90 62 68 49 |119,5( 8 % &\\1/ 2,5 110 | 105 | 20 8 25 5
3 | max. | 2,5 | +2,5 /\\(\\ > o | 15 5
)y -0,5 -2
N A
42| 200 | 100 | 84 | po - \3 84 | 11 [25 110|102 30 | 6 | 3p | -
3 | max. [<¢3 } * 3 | —2 | "1 +10
-0,5
A
1) The kentres of thedix i am shall not deviate from the centre of a, by more than 1,5 mnj.
2) The [dimension az ithih the total area of the stop faces (b2 X 4 min.) on both sidgs of the
bladgs. Outside~af these\areas the\maximum dimension a, applies.
3) Insulating magerial.
4) The plgde 3 S axially aligned and contact surfaces shall be plane.
5 Attaghment forx&plasen andle (detail X).
6) Maxijmum dimeasions &f the enclosure of the fuse-link. Within these limits, the fuse-links may be of any form,
for ekamples-squa regtangular, circular, oval, polygonal, etc.
7) The plots'areé mandatory for size 4 fuse-links.
8) Indidating device. Position of the indicating device as chosen by the manufacturer.

-
o

11)
12)

13

Live parts, gripping-lugs can be insulated.

With the exception of the attachment for the replacement handle (detail X), the endplates are not permitted to

protrude radially from the insulation body.
Only to be used with a swivel unit having an interlocking device.

As far as overlapping of rated currents exists within the sizes 0, 1, 2 and 3 the dimension of the smaller size is

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

Figure 1(l) — Fuse-links with blade contacts (concluded)
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N\
4) \ i D
1501 [ /
2) ; 4
v N |
o A
" ~J " i .
L
D10 | ¢ ‘ N
25105
r—r—‘ ]
#:—‘ ! { : _"_13 -
| . | i =
—"ﬁ.--. —,: r T P2
Yt 0 9
HEE R |
|
q
be live
ontagt surface
i (.
V j i« Q
Q s IEC |155/02
Dimensipns in millimetres
The drayings are not intend o gowern th ign-exc regards the notes and dimensions shown.
Size g h 1 Pq r s t v wq wo X y z
H 1 +1,5 ax. pm ma +1) mi. X. | min. min. | £p,5 | max.
8) 7) 7) 7) 7) V)
I\
00 U7 100 }0’\ 38 40 - 1\/ 21 15 56,5+ 1,5 0+0,7 25+0,7 14 1.5 3
013 | |2 [ 150 | w0 Nad [ods [N V17 | 25 | 15 | 743 0£07 | 25:07 | 14 | 15 | 3
1 53 126/ W k{) 55 35 17 38 21 80+ 3 30+0,7 25+0,7 20 1P,5 5
2 61 20\ 60 68\ &)\/ 35 17 46 27 80+ 3 30+0,7 25+0,7 20 1P,5 5
3 7 hﬂ\ 73\ 83 68 35 20 58 33 80+ 3 30+0,7 25+0,7 20 1P,5 5
4 00 = - - 27 84 50 97 min. - - - - 5
4ab) 00 270 \1&2 )15 - 40 32 84 50 110 £ 15 45+ 0,7 30+0,7 36 4 6
Figure 2(l) — Fuse-bases for fuse-links with blade contacts (continued)
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Dimensi

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
Vo
t 1
t o I
h T |
| 1 ]
1
i ©
:
t
1)
i
A
o | —F <
P 2
1
O o
~7 e S
\\> IEC 147/9
in mijmet
> d0,25
Size a912) b9 c1) Hole Thread et 0,5
min. min. min. diameter
[aTal 20 20 3 Q MS. 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 2(l) — Fuse-bases for fuse-links with blade contacts (continued)
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10)

11)

12)

13)

This area is considered to be live.

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 bz x 4 min. of the fuse-link. Dimension v may also be met by means of

insulating contact covers.

Height of contact surface. It shall also be possible to insert fuse-links with blade contacts according to figure

1(l), 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.
Only to be used with a swivel unit having an interlocking device.

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

W heprromstructimgmottipoteorassembiies of sinmgiepotefuse-bases, itisecessary |
insullating barriers (for example, partition walls with recommended dimension "g") compatible
dimgnsion prescribed for n;.

Gregter dimensions for "a" and "b" or deviating shapes, for example, rounded\or cixcula
dimgnsions "d" and "e" are permitted in relation to the peculiarity of the construgtio

M12|with through hole 14 permitted.

Dimgnsion "c" may be lower provided the mechanical stress when corpecting the mahductors
withgut deformation of the connection. Types with thread shall compdy with

Dimg¢nsion "a" shall be measured on the top side of the connection.

Not @llowed for new installations except for fuse-links with styikers~

it bad@mta s (concluded)

Figure 2(l) — Fuse-bases fof fuse-lj

&

aSUOIT O 5dl

yith then

ty to fit
aximum

ving the

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

. 130 max.
M
!
0 % A
o | | | e B By | g
k! | - L~ L~ =
© Nv
Y
30 max I 125 max.
I
1,
c
g | N
9 i
}
TR
S N IH
i -
I

| mm minimum required in
| some countries

IEC 447/98

Dimensipns in millimetres

\/\/z»\x/\ \/§>L __ Distance __

14 0+3 -

Centre qf
M1 for sjze O
M2 for the sizes.0.."

M = Centre.of.the coupling
L = Permitted lift for setting in and taking out of the fuse-link

Figure 3(l) - Replacement handle


https://iecnorm.com/api/?name=47d4c86d1d979ec8c54da9396668bf64

60269-2-1 O IEC:2004

105

=z

TEEEE

£
= EE

IEC 408/98

50 SRS S M =T

Figure 4(1) — Time-current zones for "gG" fuse-link (continued)
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Figure 4(1) — Time-current zones for "gG"
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&



https://iecnorm.com/api/?name=47d4c86d1d979ec8c54da9396668bf64

60269-2-1 O IEC:2004

-81-

Dimensions of the gripping-lugs, see Figure 1(l).

aa

Soldered

as

-

CuM

n12Ni

Ci+C2

b1 ___!

a

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

Dimensipns in millimetres

Other dimensions, see Figure 1(l) continued.

QV

/Diameter

Size I
W
00 30,59 /% }\q i 7
014) 46 9 \25 Q 0,}7\ 1 6
\g \{ _J

1 46 0, 1 8

N )
2 k \/\»@\?\ \‘Q 0,281 2 8
\% 4& \%g 0,151 3 9

S
(\§ N 90 0,09 3 12
\Q\ 5@ 110 0,07 4 12

* me largest rated current of the size
*Weasured>at the gripping lugs; equalized with a tolerance of £2 %

2y

igure/5(1) — Dummy fuse-link according to 8.3.4.1, 8.9.1 and 8.10
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Dimensi

bns in millimetres

Rounded

e 7()= Test knife according to 8.5.5.1.2

IEC 489/04

A(),
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220

/
0

o Sheet-metal
o
©
Test knife
‘ &
\ " \ z‘/
)
] J l
1 g
Fuse- b Fdse-base other sizes
Dimensipns in g %

Dimensions suit

the gripping-lugs
a dummy or a teq

ample of a measuring device for determining the withdrawal
forces according to 8.9.1 and 8.11.1.2

20

ble for taking up
of a fuse-link,
t fuse-link

IEC 413/98
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68
6
@® Drop hammer (steel)
| HH | [ EFE
Ly 26 . il
r ;’ @ Impact mandrel
r 2
<]

‘1\~
' T+ ® Guide bars

1] 102 T

o)
N
1 ! i ° 12
/: : HE I & Hammet
] % Hh p{1
@ | 1 e 8 o .
__“ b B ight o
/y’ 1 @3,2
@ ” —
Pl
{ |

N \ i
! DETAIL X

100

. . . . IEC 414/98
Dimensions in millimetres

Figure 9(1) — Facility for verifying the mechanical strength of gripping lugs (see 8.11.1.8)
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Figure 11(l) — Reference fuse-base
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FigurejZ(I) — D@ ed gripping-lugs
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Annex A
(informative)

Special test for cable overload protection
(see note in section I, to 8.4.3.5)

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

A.1 Arrangement of the fuse

Three [fuse-links of the same rated current and the same size are bases
according to Figure 2(1), mounted in a box at a distance between pole ding to
the dimpension ny nax according to Figure 2(1).

The cdnnection is determined by the rated current of the fuse-lir 8] of [EC 60269-1.
The connecting cables are made of black PVC insulated geppk es are
connegted in series to one power source (stabilizer). The de the
fuse bgx shall be 303 °C.

NOTE A lower temperature may be used with the manufactu

The bgx walls shall consist of 10 mn necting
cables|shall be sealed during the test.

2,5x1(0-3 m3 for size 00,

6 x10-3m3

9 x1(0-3m3 for size

12 x1(0-3 m3 for sigz

The dimension o@ hses.
A2 T

A test me, as
given i is then
raised in the
conventi
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Section IA — Fuses with striker fuse-links with blade contacts

(NH fuse system)

1.1 Scope

The following additional requirements apply to fuses with striker fuse-links with blade contacts,
intended to be replaced by means of a device, such as a replacement handle, which comply
with the dimensions specified in Figures 1(lIA) and 2(lA). Such fuses have rated currents up to
and including 1 250 A and rated voltages up to and including 690 V a.c. or 440 V d.c.

Owing|to the different operating features of fuses with strikers a disting 3
this seftion between references A and B.

5.2 Rlated voltage

See 5.P of section I.

5.3.1 |Rated current of the fuse-link

béyn

ade in

For e /7 These values depend
upon t

5.3.2

The ra is given in Figure 2(1A).

5.5 ated power dissipati gexli ated acceptable power dissipation of a
fuse-hjolder

The nfaximum o dissipation for the different sizes of fuse-links are
specified in Figu N S 6 the maximum rated current of the fuse-links. The

values

56 L

See 5.p

6 M3

See Clpuse-6 of section |I.

of rated acceg issipajion of fuse-bases are given in Figure 2(1A).

7.1 Mechanical design

The dimensions of fuse-links and fuse-bases are given in Figures 1(IA) and 2(1A).

The control devices and the contacts acted by the striker are fixed on the fuse-base in such a

way that

— the fuse-base can receive any fuse-link with striker of the same reference complying with
this section, as well as any fuse-link of the same size without striker complying with section I;

— 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 1(1A)).
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7.1.2 Connections, including terminals
See 7.1.2 of section I.

7.1.3 Fuse-contacts

See 7.1.3 of section I.

7.1.7 Construction of a fuse-link

Subclause 7.1.7 of section | applies with the following addition:

The striker of a fuse-link is considered an indicator.

7.7 IRt characteristics

See 7. of section |.

7.8 Overcurrent discrimination of "gG" fuse-links

See 7.8 of section |I.

7.9 Protection against electric shoc
See 7.D of section I.
8.1.6 |Testing of fuse-holders

See 8.[1.6 of section |I.

8.3 \Vprification of te power dissipation

See 8.B of sectio

8.4.3.6

After o

Table ¥

Table Z — Position and force of the striker

Reference A Reference B

Size 0tod 1to 4a 00
Somax mm 1 1 1
S, mm 13 to 20 10 min. 5,5 min.
Fin 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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Verification of the peak withstand current of a fuse-base

See 8.5.5.1 of section I.

8.74

Verification of overcurrent discrimination

See 8.7.4 of section |.

8.9.1

Fuse-base

See 8.9.1 of section |I.

8.9.1.1
See 8.

8.9.1.2

See 8.

8.9.1.3
After t
to affg

Figure
broken

8.9.2.1
See 8.

8.9.2.2

See 8.

8.9.2.3

The gif

in part
Figure

8.11.1

Test arrangement

D.1.1 of section .

Test method

D.1.2 of section |I.

Acceptability of test results
his test, the contact pieces of the
ct the further use of the fus

2(lA) shall be considered. The in
nor shall it show any signs of crgz

Test arrangeme

D.2.1 of section

Test m@i

D.2.2 of sectjp

2 ,Mechanical strength of the fuse-base

tent as
ons of
ther be

0) mm
s d of

The m
tests.

chanicatstrengthof the fuse-bases and their components 15 verified by the fo

lowing

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 1(IA).

When pulling steadily by means of suitable test equipment, the withdrawal force F measured
(see Figure 8(1)) shall be found to lie within the limits specified in Table J of section I.
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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
F of section I. 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 or
[ of metal fixed in moulded material

@%

See 8.[11.1.8 of section I.

8.11.2/4.1 Test method

See 8.[11.2.4.1 of section I.

e
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Overall dimension of the
position of the stops

I ‘i
¥ c1 13) | I [0 10 max. |
b |-t

| |- i @/_’f |

f 9)” i J

a’

an

Detail Y (see table Z)

Sheath ‘

_| Moving |

part

IEC 416/98

Dimensipn
The drawi

Figure 1(1A* ) — Fuse-links with blade contacts with striker (continued)

ed t0 govern the design of fuse-links except as regards the notes and dimensions shown.

* Refers to section IA.
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Dimensions for size 4

25%0,5 J;
e

-107 -

r
(
|
|
i
|
|
|
|
|
|
|
|
|
i
|
|
1

8)/

1
|
1
| 150 + 2
i =
l
|
I |
PEES EEES SN NN SIS M S NDSE SN GEEE NS NN NS S —— ———-n————u_-——‘
IEC 493/04
Dimensipns in millimetres
(\ ximym valyes of the rated power dissipation P,
\ 98 aM
Size | ACS500 VY AC 690 V AC 500 V AC 690 ¥
4 I N In Pn In Pn In Pn
w A w A w A w
00 108(160 7.5/12 100 12 100 7,5 100 12
0 160 ) 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
3 830 48 566 60 68360 48 68360 60
4 1000 90 800 90 1000 90 1000 90
4a 1250 110 1000 110 1250 110 1250 110

Figure 1(1A* ) — Fuse-links with blade contacts with striker (continued)

* Refers to section IA.
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Reference A:

Size aj a, a’, as ay b Cq [ d ey e, es e, f k m
min. +0,8 max. [ max. +0,2 max.
1) 2) 1) 1) 12) 5) 6) 6)
0 |125:25 | 688 |73 [62)3s ;2 ;lf 15 | 35 | 112 | 2303 | 48 45 | 205 | 6 5 | 145 | 14 | 25205
1 13525 75-10 | 79295 | 62 1/5/ 68 + §>5 20 40 11-2 | 2,5 i855 53 52 | 20713 6 15 16 | 14,5 | 255+0,5
2 |150t25 | 75-10 | 7979 6{: 2}/%8///44 %5\ ﬁ 11-2 [ 25535 | 61 | 60 [2073 6 15 | 19 | 145 | 25505
C v
3 |150:25 | 7510 | 79795 | 62% 2,5/ 68425 y/ 6o A 112 | 2.5 52| e 75 | 2073 6 18 | 24 | 145 |255+05

Reference B: /

8
0
4 | 20043 90 max. 62+ 2,5 68/2/2,5 }9> @ 11/> 25753 | 110 | 105 | 2033 8 p5 | 27,5 | 14,5
2

Size a, a, a ay b \/21 d e, e e; ey f k m
min. 40,8 max. max. 0,2 max.
1) 2) 1 1) 12) /5)/\ 6)
vV
00 785+25 54-6 45,5 49+15 15 35 M /Yf(')j /4,/ 30 205 6 15 0 21,5 16,6 £ 0,5
1 135+2,5 75-10 62+p,5 68 2,5 20 40 11(2 M% 3 ,/—\§2 20 fg 6 15 13,7 20,5 23,5+0,5
V.
2 150 £ 2,5 75-10 62+p,5 68 2,5 25 48 112 N2, _0’5 /ﬁ‘]f\ (60\ 20 i% 6 15 16,2 27,3 23,5 £ 05
3 150 £ 2,5 75-10 62+p,5 68 2,5 32 60 112 | 2,553 ?/‘% 29 fg 6 18 17,0 35,6 23,5+0,5
VAN
4all) [ 200+3 100 max. | 84 +B 90+ 3 49 85+ 2 112 | 2,5 fg% (110()02 3?/1 @ 6 30 24,0 49,0 -
Dimensions in millimetres
1) The centres of the dimensions a4, af and a, shall not deviate from the centre of a, by more than 1) m.
2) The dimension a, shall be observgd within the total area b,,,/2 measured from the lower edge of tfe blddesOve, idth, of at Igast 4 mm on both sides of the blade.

Outside this area, the dimension maly be less than the values indicated for a,.
) Insulating material.
4) The contact surfaces may be plane ¢r provided with ribs.

5) Attachment for replacement handle {detail X).

6) Maximum dimensions of the enclosurg of the fuse-link. Within these limits, the fuse-links may be of any form, for exampl
7)

8)

dular, circular, oval, polygonal, etc.
The slots are mandatory for size 4 fyse-links.
Striker.

9) Live parts, gripping-lugs can be insulated.

10) With the exception of the attachmen} for the replacement handle (detail X), the endplates shall not protrude radially from thgAnsulation phody.

11) Only to be used with a swivel unit that has 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) The edge of blade contacts can be round or of any appropriate shape.

Figure 1(1A) — Fuse-links with blade contacts with striker (concluded)

¥00¢:031 O 1L-¢-69209

- 60l —
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n1____1. 6)
. !nr iv/t T
1 H [} 1
) ey (17,18
1 ' v 1
RN |Gt |
FAI '] i .i |
1 ] A
P1
T 1 l
6) I
-lj2b
i
1
6)
HC 493/04

Dimensions in millimetres

The drawings are not intended to goverr

the design of fuse-bases except as regards the notes and dimensions shown.

[Figure 2(lA) — Fuse-bases for fuse-links with blade contacts with striker

¥00¢:031 O 1L-¢-69209

— L=
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Reference A:

- 113

Size h ng n; P1 P2 r s t v w1 w2 X 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 |25+0,7 | 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 - - E - 5
min.
Dimengions in millimetres
Referefce B: \
Size | A ny n; p1 P2 r s t N\K w2 x ¥ z
+1}5 | max. | max. | max. | +1,5 | min. | max. | min. 7 \> min. | 0,5 | max.
7 LA T [
00 | 1do | 30 | 38 | 40 - 17 N 56,\i+1,5 55-1 |)0+0,7 | 25+0,7 | 14 | 7|5 3
1 | 195 | 52 | 60 | 55 | 35 | 17 /ayex 2N 80+\3\ 761 | 30+0,7 | 25¢0,7 | 20 | 145 | 5
2 |2do| 60 | 68 | 60 | 35 | 17 \46 27 \QN 76-1 | 30+0,7 [ 25¢0,7 | 20 | 145 | 5
3 |20 | 75 | 83 | 68 Es\ /fo\ é& \ag) \8@3 76-1 | 30+0,7 [ 25¢0,7 | 20 | 145 | 5
42| 210 | 102 | 115 10+15 - | 45£0,7 | 30£0,7 | 36 1@ 6
Dimenslons in ml/llm

Q&

V

Figure 2(1A) -

Rated current Rated acceptable power
A dissipation
w

\ ob\/ 160 12
0 160 25

1 250 32

2 400 45

3 630 60

4 1 000 90
4a 1250 110

Fuse-bases for fuse-links with blade contacts with striker (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 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 to be observed.

3) Height of contact surface. It shall also be possible to insert fuse-links with blade contacts according to figure

- 115 -

1(IA), 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) 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,.

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 of reasons of safety to fit
insullating barriers (e.g. partition walls) compatible with the maximum dimension prescri ny.
9) Onlylto be used with a swivel unit that has an interlocking device.
10) v' is the dimension measured between the longitudinal stops.
Referejnce A:
N\ v A
Size Ja J2 /\\ >13 / ( \ X Ia
min. max. MQ \ \max min. max
0 66 105 P x 3
1 75,5 12 || 2 > 30
2 79,5 15 ) 30
3 87.5 n_ o 21 )Y 30
4 | \23,5\ 6.5 9
Dimensipns in millin@
Referejnce B: x
% J1' J2 J3'
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

Dimensions in millimetres

Figure 2(lA) — Fuse-bases for fuse-links with blade contacts with striker (concluded)
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Section IB — Fuse-rails (NH fuse system)

1.1 Scope

The following additional requirements apply to fuse-bases, sizes 00 to 3 in rail design for
mounting on 100 mm and 185 mm busbar systems insofar as they are not adequately covered

by sec

2.1.13

Fuse rei

specia
terminals") are prepared to receive outgoing or incoming conductors.

5.2 Rlated voltage

tion I.

Fuse-rails

Subclause 5.2 of section | applies.

5.3.2

The ra

5.5.1

The ra

6 Ma

Clause

7.1 M

7.1.2

Rated current
ed current of the different sizes 6 Figure 1(1B).
Rated power acceptance

ed power acceptance.of a fuse-rail i

rkings

6 of sect@

Subclause 7.1y ion | applies.

Fuse-r

hilsvwith direct terminal clamps shall be capable of accepting conductors wit

it. One

Without
"cable

hin the

range of Table DD.

Table DD — Minimum cross-sectional ranges of unprepared conductors for fuse-rails

Cross-sectional area ranges
Rated current of the fuse-rail
Size mm?
A

Cu Al
00 160 6 to 70 25 to 95
250 25to 120 35 to 150
400 50 to 240 70 to 300

630 No values available
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7.2 Insulating properties

The creepage distances and clearances of fuse-rails shall

meet the requirements of

IEC 60664-1 for overvoltage category Ill and pollution degree 3. The minimum clearances are
also applicable to metal parts which are not permanently under voltage but may be touched.
They shall not be impaired during replacement of the fuse-link.

8.1.6 Testing of fuse-holders

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

in sectianl and Table 8 in IEC 60269-1
Table VIII — Survey of complete tests on fuse-rails and number of fuge- aits{ tested 1
AN
Test according to subclause l\i{{mber fflﬁe\-l%iks
1/ R\1 X 1\ 2
8.1.4 Dimensions X\ \\
8.2 Insulating properties \X \ \
8.11.4.2 Resistance to abnormal heat and fire }\ B \
8.11.1.2 Mechanical strength of the fuse-base \)
— withdrawal force of contacts f\ /\ X
8.3 Temperature rise and power ccé&tange/\\ 2 ( U ‘\,/ X
8.11.1.1 Mechanical strength of fuse-holders \/
— 100 mechanical operations \ X
8.3 Temperature rise K (\ X
8.10.1.1 Non-deterioratj fcoytae-t{\ X
8.11.1.2 Mechanical streqgth s the fuse
- withdrav&k& contéc w X
8.5.5. Zmo%f the}zMWt of a fuse- X
8.9.1 Verifi€ationotvesistande/to heat> X
8.11.3.4 exjoratign of\insulating parts of fuse-link and X
NN
8.11.1.2 streqgth ef the fuse-base
8.10.1. %Wn of direct terminal clamps X X
(Fapplicable)
8.11.3.3 istant: to rusting X
Y No necessary if tMthdrawal forces according to 8.11.1.2 are met.
) Thy dUmmy in phase L1 (top phase) is secured.

8.3 Verification of temperature rise and power dissipation

Subclause 8.3 of section | applies with the following modifications.

8.3.1

Arrangement of the fuse

Subclause 8.3.1 of section | applies with the following modifications:

The test arrangement for fuse-rails is given in Figure 2(IB).

1 The tests are listed in the order of useful test sequences.
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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 section | applies for

acceptability of test results.

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 fuge-rails, the test current is 50 kA and limited by gG fuse-links of the t rating

particular size. The cut-off currents may be below the values given in Table

The te$t set-up for fuse-rails is given in Figure 2(1B).

The cfoss-sections of the busbars are taken from Figure 2(IB) or¢okrespanding

manufacturer's instructions.
8.5.5.1.2 Test method

Subclause 8.5.5.1.2 of section | applie
the three phases of one fuse-rail.

8.10 Verification of non-deterioratio

is given in Figure 2(1B).

The testds performed on nine terminal clamps of three fuse-rails.

base rdil according to Figure 1(IB) are connected in se

8.11.1.2 Mechanical strength of the fuse-base

Subclause 8.11.1.2 of section | applies with the following additions:
The contact force is tested on all three phases of a new fuse-rail.
8.11.2.4.1 Test method

Subclause 8.11.2.4.1 of section | applies with the following clarification:

One fuse-rail is tested.

for the
l.

to the

ies for
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Dimensions in millimetres

Reference A fuse-rail Reference B fuse-rail
Terminals on the right Terminals at the bottom
Z
I *.

mg3

Busbar connection

X |f &
— r >
o — 1
1

5
|

Terminals

L.

L.

! T
© L4 |

11

my

.‘
1
| 1
— 1 El—a—% -
! 1
LI ||
1
— 1]
T
P
v
ag—— -
mg3

_.
1
1
1

¥ [0

r

[

Terminals

Insulating barriers

IEC 156/02

/terminals only, remaining parts as reference B

Detail X1 Detail X2 Detail Y Detail Z

o S Ha B T 1

Fl_q\i : u I Ul K 1Y va*. 2
i
¥

a2

S
S
S

i
|
AR
RN
A .
L2 hy
4—»"72 [~ IEC 157/02

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

Y
A
Y
A
A

W3
—|=
|

Figure 1(IB) — Fuse-rails for fuse-links with blade contacts (continued)
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Dimensions in millimetres
Design |Size | Busbar | ¢ d, d, [ hy [h,*™ | m> [ my, | my | m, | mg| n, 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 1101 20 | 58 [ 33
00 100 9 16 | 10 | 90 | 155 | 100 | 165 | 30 60 (17 15%|56,5 | 3
00 185 175 | 285 | 185 | 280 ( C +1,5
Reference 1 17 N38\ 21 80
B 2 185 14 | 22 | 40 | 175 | 285 | 185 (280 | 50 /\& 46 5{ +3 5
3 . 20 33
00 | 100 9 |16 ] 25| 90 | 155 |100]1 5\\30\\% 7)\\1? 21 | 15 [565| 3
00 185 175 | 285 | 188 | 280 +1,5
Reference|| 1 \/} 17 | 38 | 21 | 80
C 2 185 14 | 22 | 40 75 185 | 280 @ 5 80 46 | 27 || 3 5
3 58
* Other dihensions are permitted and shall be me

** Maximu

M overall dimensions.

joned in |Weport and in the manufacturer's liteffature.

NOTE

Q

S

R ed c er phase | Rated power acceptance
W
Bo\ \/160 12
X N 250 32
2\ 400 45
630 60

FFooefnotes 2), 3), 5) and 8) of Figure 2(l) apply.

Addition to footnote 2) —

Figure

Dimension v may also be met between insulating contact covers.

1(IB) — Fuse-rails for fuse-links with blade-contacts (concluded)
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600 mm

Connection

L2 -¢—'E —————————— :

Crossbar

|
N
i -
i
i
%E __________ .

Connection

IEC 158/p2

Single-phase Three-phase

Desigr reference A

Cross-pgection of copper bt

For teq

For teg

The dn b notes
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Connection

L2 = —-|.

Connection

Design

Cross-

For teg

For teg

|
|
|
|
—H .
L3 _q)_ —_————— e — _.|

L1

Crossbars =]

Support ——E|

200 mm

1

ore— Connection

Three-phase

m or 32 mm x 10 mm for size 2
A0 mm x 10 mm for size 3

8.3.1 of IEC 60269-1

Suitable crossbars and connections

am or 32 mm x 5 mm for sizes 00 and 1

IEC 494/44

Cross-bars are replaced by connections according to
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Section IC — Fuse-bases for busbar mounting (40 mm system)
(NH fuse system)

1.1 Scope

The following additional requirements apply to combined single-pole fuse-bases sizes 00 for
busbar systems having a centre distance of 40 mm, insofar as they are not adequately covered
by section |. Single-pole fuse-bases sizes 00 up to 4a for mounting on other busbar systems
shall be treated like fuse-bases according to Figure 2(I).

2112 _Fuse-base for 40 mm busbar systems

Combiped single-pole fuse-bases (Figure 1(IC)) that are fixed on a 40 bar. syslem by
the usge of special clamping means. Such fuse-bases may be fitted i8 g e-pole
version (Figure 2(IC)) or a three-pole version with two outlets named
"tandem fuse-base" (Figure 3(IC)).

5.2 jated voltage
Subclause 5.2 of section | applies.

5.3.2 |Rated current

The ra

NOTE
panels.
accordin

bf meter
marked

5.5.2

The ra
7.5W

utlet is

6 M3
Clauss

71 M

Dimensi
3(IC).

C) and

7.1.2

Subclause 7.1.2 of section | applies.

Terminals of 63 A tandem fuse-bases size 00 shall be capable of accepting conductors within
the range of Table FF.

The manufacturer shall state in his documentation the dimensions and centre distances of the
busbars for which the tandem fuse-bases can be used.
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When the busbar contact is effected by clamping means, for example, by hook-shaped
fasteners with a screw, it shall be assured by constructional means that the function of the
contact making element is not impaired.

NOTE Impairing of the function can be avoided when, for example, slotted socket-head cap screws according to
ISO 1207 are used.

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

Cross-sectional area ranges
. Rated currents of the fuse-bases mm2
Size A
Cu Al
00 63 2,5 to 25 ( -
N

7.1.5 |Construction of a fuse-base for busbar mounting

Busbal mounted fuse-bases according to Figures 1(IC), 2(IC) and ‘ﬂ\ hal_have pjartition
walls Hetween adjacent live parts. Fuse-bases should be defsig ~ way that pjartition
walls gan subsequently be fixed. Measures shall be taken tofi if necessary.

It shall be possible to insert fuse-links into the fuse- : ol em out by meahs of a
replacgément handle according to Figure 3(I).

ans of special clamps on
nd/or 12 mm x 10 mm

It shal| be possible to fix fuse-baseg
40 mm| busbars systems with busbar dim

Constructional means shall be provid on the

busbars without the fastening and cont

The clgmping screws of the i < 2 i essible
from the front.

The cqgntact pie
Figure[1(l). The

other gdequate meax

dmg to
ces or

Dimengi

8.3 V

8.3.1 |Arrangement of the fuse

Subclause 8.3.1 of section | applies with the following modifications:

The test arrangements including the conductors are given in Figures 4a(IC) and 4b(IC). The
cross-section of the busbar fitting with the contact system of the sample shall not be smaller
than 12 mm x 5 mm. If the contact-making fastening of the fuse-base is achieved by screws,
the torques given in Table GG shall be applied.

Table GG — Torques to be applied to contact making screws

In Size Torque
A Nm

2 x63 00 6
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8.3.4.1 Temperature rise of the fuse-holder

Subclause 8.3.4.1 of section | applies except that the dummy fuse-link size 00 63 A is
described in Figure 6(IC).

8.5.5.1.1 Arrangement of the fuse

The test arrangement in Figure 5(1C) applies for fuse-bases for 40 mm busbar systems. These
fuse-bases are always tested in a single-pole arrangement.

The cfoss-sections of the busbars are taken from Figure 5(IC) or cg ponding. |to the
manufacturer’s instructions.

For tanndem fuse-bases the following ranges of cut-off currents applys

Table HH — Test currents

size /Q%Z\t N

2 E\OIF DT
* Preferred values for tand rforpfance 3 A@h lotwer connecting
field of meter boards. Fornothemperormances with rated /current 2 x 100 A
a cut-off current between 9 KA and\1 is hecommended.

8.9.1 |Fuse-base

Subclause 8.9.1 of sectign | ap ; ot ofherwise stated below.

8.9.1.1

The tep ‘ : sPases is given in Figure 4b(IC). The dummy fusg-link is
descril 6 v dem fuse-bases are tested, the measuring equipment is
susper ‘ i current path. The tests are generally performed on bulisbars.
The sy i of the busbars are aligned with the width of the samples in puch a
way th Q e bysbars is avoided. The cross-section of the busbar shall corrgspond
to the [fasteni dMeans o the test sample, and the cross-section shall not be smaller than
12 mm G confact making fastening is achieved by a screw, Table GG applies.

8.9.1.3 Acceptability of test results

Subclause 8.9.1.3 of section | applies with references to Figures 1(IC) and 3(IC).
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8.10 Verification of non-deterioration of contacts and direct terminal clamps

Subclause 8.10 of section | applies as far as not otherwise stated below.
8.10.1 Arrangement of the fuse

Subclause 8.10.1 of section | applies with the following additions:

The dummy fuse-link for size 00 63 A is described in Figure 6(IC).

The tofgue of the contact making fastening for fuse-bases on 40 Mm bush stems 13 taken
from Thble GG.

8.10.2( Test method

Subclause 8.10.2 of section | applies with the following addition

As far|as single contact pieces of fuse-bases for 40 mm_bu e concernged, the

tap poi

8.11

Subclause 8.11 of section | applies.

8.11.1

The cd
be bet

nts for resistance measurement shall lie as closé asSible jto the contact area.

Mechanical and miscellaneous tests

ntact force is tested’o
veen the l@ i

Table Fo W the fuse-link from the fuse-base contacts
Withdrawal force
Si ated current Frnin Frax
\ A N N
\! 0(\ 63 * 80 200

¥ Preﬂa\rr&q/alues for tandem fuse-bases 2 x 63 A in the lower connecting field of
meter boards. For other versions with rated current 2 x 100 A, F,,x = 250 N per pole

e shall

is recommended.

8.11.2.4.1 Test method
Subclause 8.11.2.4.1 of section | applies with the following clarification:

Three fuse-bases or one tandem fuse-base shall be tested.
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Dimensions in millimetres

Version O for top connection

- 139 -

Version U for bottom connection

' Lan |
= e
e {——
(=)
3
-l
> e S
o
i i =
= iy
{_—l_, N
wn
: : O
q
i A connection strip
S sz ; /
e ~F 1 .
g N %‘ B partition wall
\/ ‘ L3: C area of live metal parts and other
A B components
PE £
781% 1) IEC 160/02
Size a v r h?® k e IR
+1 min +1 +2 +2,5
-4
00 33 56,56+ 1,5 17 47 50 26,5 10 18

Dimension 78 f% between top edge of the busbar and bearing shoulder of the inserted fuse-link (see dimensions

c1 and e3 according to Figure 1(1)).

The busbar mounting base may rest on the busbars.

Preferred dimension for the use in meter boards.

Only for flat connections.

Figure 1(IC) — Busbar mounting bases, 1 pole
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Dimensions in millimetres

Version O for top conn

ection

141 -

Version U for bottom connection

pu )
{ |“ B [ 1 B
L0 | [
e LET-J.I-;-“J'ﬁ
! R HH N . . I | O£
L3 il S | -
N =0y T
1 | 5
1 I a ol : [ ) S
| T ___} - L'/\ U N :I
2 ST N RS
| ~F % -- HHN NUA -
= T okl
| 2 I —_ . L] ;
\\/ 1 ..l
| A
>6 d
4 a
2F max. %
Q | RS Pl
- Q'J_ )
O N K
2T n o
L Y} E— 1 i
Q\ \V| r j: Ro] ~
5 1 . .
NENCE T
NEN\U L b
; 7 )
A— Lo~ ]
VI SR
i| : g ¥ A connection strip
= o B partition wall
= . 2] ’ C area of live metal plarts and
L3 4 other components
i ] D contact area, see footnote 2)
9_ 2 E protection shield
“u 4
PE oy 3
78:31)
IEC 161/02
Size a v r g h¥ k e 19
+1 min +1 +2 +2,5
-4
00 33 56,5+ 1,5 17 47 50 26,5 10 18
For footnotes 1) to 4) see figure 1(IC).

Figure 2(IC) — Busbar mounting bases, 3 poles
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Dimensions in millimetres

— 143 -

Versions O and U for top and bottom connection

Mmoo W >

B / A 27 max
(A
HE .' ! J<
[a— M =1 M alm 1 —_—
o p— —
£
Ef“ T .
] L g
un
, o o
: -+
E’f }‘"—i
] F,,J
. : =3
: =
E TN H 4 H H *"5
Ul ’u‘
L1 L2 L
a d
78139
duter partitio, IEC 152/02
donnection st
dartition wall
drea of live mgta ts and othe onents
dontact area, see foptngten2
protectiW
ize \ v r g hd e ¥ IR
+ +1,5 min +1 +2
-4
0d 34 | s65+15 17 47 50 10 18

n

br footnotes 1) to 4), see figure 1(IC).

Figure 3(IC) — Busbar mounting base, size 00, 2 x 3 poles (tandem fuse-base)
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Dimensions in millimetres

0

Y

4

1 sing
2 conn
cabl

IEC 163/02

e pole (the three poles may be a unit)

ection

e length of each cable 1

single-pole and triple-pole fuse-bases for
ting according to 8.3.1
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Dimensions in millimetres

1 two
(6 si
conn

3 cabl

- 250 =

.
1y )
i ,

N
N

I
1
o
w

40

|

LQQZ

IEC 164/02

ingle-pole fuse-bases in tandem arrangema
hgle poles = 2 x 3 poles may be a unit)

ection
b, length of each cable 9

Figure 4b(IC) — gementfor two single-pole and six single-pole fuse-bases

busbar-mounting according to 8.3.1
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Dimensions in millimetres

AW N -

sing
supQ
for c

sour

250

~—— 10x12
/

200

Dle sample)

IEC 165/02
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Dimensions in millimetres

)
L]

| -
r__l_l_l_l
i ‘h\‘—\ -
T N
I
C1+C2 -

[ s e K o
N — / |
AN /
l‘—’———
. \ 2 -
N
3
1 soldéred
2 CuMp12Ni
3 copder alloy, silver-plated
For thg dimensions of the gripping lugs and otherdi i n?‘s\ee igure 1(1), in section |.

Size In P’ K ) Bars
A mQ Number Diameter
00 <>\( +0Qi>7 5\ V1,88

* At /, shown i n u
o Measye\d a he rip Iugs eq lize W|th a tolerance of +2 %.

% ) — Dummy fuse-link

-

3,5
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Section Il — Fuses with fuse-links for bolted connections
(BS bolted fuse system)

1.1 Scope

The following additional requirements apply to fuses with fuse-links having bolted connections.
Such fuses have rated currents up to and including 1 250 A and rated voltages up to and

including 690 V a.c. and up to and including 500 V d.c.

5.3.1 [Rated current of the fuse-link

The maximum preferred rated currents are given in Figures 1(Il*) and

5.3.2 |Rated current of the fuse-holder

The maximum preferred rated currents for the fuse-holder 3

5.5 ated power dissipation of a fuse-link and rated aceeptable p
fuse-hjolder

The maximum values of power dissipafion of f

The vglues of rated acceptable power dissipatio
in accqrdance with 8.3.1 are given in Figure 2(ll):

5.6 Ljmits of time-current
5.6.1 |[Time-current cha

In add|tion to thQ ‘?1
currents, the time S
and 4(|l). The toleraf
terms ¢f current.

5.6.2 [Conve

The cgnv
Table |l.

bn of a

tested

s and
bs 3(1)
0 % in

iven in

ble Il - Conventional time and current for "gG" fuse-links
Rated current /, Conventional time Conventional current
A h [ I
I, <16 1 1,251, 1,6 1,

* Refers to section II.
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5.6.3 Gates

For "gG" fuse-links the gates given in Table Ill and in IEC 60269-1 apply.

Table Ill - Gates for specified pre-arcing times of "gG" fuse-links
In Imin (10's) Imax (5's) Iin (0,1 s) Imax (0,1's)
A A A A A
2 3,4 5,0 4,6 7,5
4 6,5 10,5 10,0 18,5
6 10.0 18.0 17.0 350
10 18,0 36,0 35,0 60/0

5.7.2 |Rated breaking capacity

The rajed breaking capacity shall be a minimum of 80 kA a.c. apd 40

7.1 Mechanical design

The dimensions of fuse-links and fuse-bases are give

7.1.2 |Connections including terming

Under [consideration.

against electric shock

8.3 Verificatio@
8.3.1 |Arrangeme

The tegst arrange
mountéd vertie

8.3.3 ement of the power dissipation of the fuse-link

The pdi i gment of power loss are given in Figure 5(I1).

8.4 Vrrification of operation

d 2(1).

7.9 Protection against electric sho
Where| standardized fuse<hol S 'ng%igure 2(I1) are used, the degree of prg

tection

nall be

8.4.1 Arrangement of the fuse

The test arrangement of the fuse-link is given in Figure 5(Il). The test arrangement shall be

mounted vertically.
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8.5 Verification of breaking capacity
8.5.1 Arrangement of the fuse

The test arrangement of the fuse-link is given in Figure 6(l1).

8.5.8 Acceptability of test results

The requirements of IEC 60269-1 apply and in addition fuse-links shall operate without the

melting of the fine fuse wire and without mechanical damage to the rig.

8.10 \Yerifieationofnon-deteriorationofecontacts

Subclause 8.10 of IEC 60269-1 applies.

8.10.1| Arrangement of the fuse

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

The dymmy fuse-links shall have dimensions that comply
that are accommodated in the standardized fuse-holde

The pgwer dissipation of the dummy fuse-links 3 d acceptable power disg
of the fuse-holders given in Figure 2( in the(s @rdized power dissipati

rig given in Figure 5(I1).

The dymmy fuse-links shall be so con
overload current /.

8.10.2| Test method

The following wo@

The following test val

Test clirrent: ing current Iy

Load pleriod: aventional time

No-loaH periady ¥ o of the conventional time.

A test yoltag e rated voltage may be used.

8.10.3| Acceptability of the results

rences

ipation
on test

of the

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

measured at the beginning of the tests by more than 15 K.

After 750 cycles, if necessary, the temperature shall not exceed the values measured before

the beginning of the tests by more than 20 K.
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Q

|

-

Y
—

1. 2l {
i
—
IEC 152/96
Size A fuse-link
} d
le——m
i
=
b
()
i
AW
IEC 154/96

&

)

A

»

___-_]_@ E_-__.—p- 3
| L

v

[

@
.
c
S
EY

AN

IEC 153196

i — g
. _:éﬁ'.___ Ll
=i
B UREE

Size D fuse-link

IEC 155/96

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

shown.

Figure 1(II") — Fuse-links for bolted connection — Sizes A, B, C and D (continued)

* Refers to section II.
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Size | Maximum | Maximum a b d e f g h j k I m
cLartr::It di::i‘::trion (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 42 5,5 14,5 - 36,5
A2 32 4,4 57 24 86 9,2 0,8 1,5 73 5,5 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 3,2 111 8,7 11 - - 82
B2 200 17 77 42 138 20 3,2 4 111 8,7 11 - - 82
B3 345 32 +F Ca +38 26 32 48 +4+4 S+F +4 82
B4 400 40 83 66 138 26 4,8 6,6 111 8,7 11 ( - S 89
C1 400 40 83 66 212 26 4,8 6,6 133 10,3 ({1‘ s 25,4 95
c2 630 55 85 | 77 | 212 | 26 |63 78 [ 133 | 103 [\ | \4 254 ([ 95
C3 800 70 89 84 212 39 9,5 1,1 133 1}{3 1>\5 < \%5/ 101
p1 || 1250 100 8o | 102 | 200 | 64 |95 127 [ 149 | (143N N6, N\ 318[| 95

Dimensipns in millimetres N

1) In all sizes, dimension a includes any projections such as rivet heads, f the tags petween

dimgnsions a and m is limited by a line drawn at 45° to the conjd
2) All fiking holes are elongated as indicated by j, to allow for dimension a.
3) Dimgnsions e and f, are nominal material sizes and ing tolerances as specifigd in the
relejant standards for the raw materials.
4)  For A1 to A4 size fuse-links, the fixing slotsymaye & bd slots.

S'@ \A Kan Current rating Characteristic

i rating

- A A

A ~2 20 25

2 20 32

\A% \> 32M40 32 40

A2 32M50 32 50
<\AN 32M63 32 63
A3 63M80 63 80
\B 63M100 63 100
A4 and B1 100M125 100 125
A4 l 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 1a(ll") — Fuse-links for bolted connection — Sizes A and B

* Refers to section .


https://iecnorm.com/api/?name=47d4c86d1d979ec8c54da9396668bf64

60269-2-1 O IEC:2004 - 163 —

B

@
il
I

Fuse-link fixing centr

N\ \gﬁ
//\(97\\ | use-carrier

Blade contact

IEC 1978/99

Dimensipns in milli

NOTE [The fuse-carrier
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Fuse-base
Contact shrouds
/ \ )
g

N % 4 /¢

1 g
1 % g /
g ] ; /¢

4
1 4 ¢
—{ _rf“u 4 ‘el
B #.—’_ _-. N % -4—6 d | %
_____ [~ A a' ¢
- b —— j /
o,

A \

Fixed contact block

I 419/98
Dimensipns in millimetres

NOTE [Apertures in shrouds to give a degree of protection of IP2X (IEC 60529).

MaxirIum rated Rated acceptable A B \(/ CG Fuse-link

clirrent power dissipation { accommodated
w .
A ma X\{x. max’ ax. Size

20 2,7 30T 91 40 62 44,5 A1
3

32 14 1 75 73 A2
63 1 91 73 A3
100 175 121 94 A4
200 \\23& 310 159 111 B1+ B2

This drgwing is in by>way of/i I Wd does not prejudice the use of other shapes ¢r forms
i i ab

provided they fall wit € e.

pical fuse-holder (concluded)
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739/87

105

104

103

102

Figure 3(ll) — Time-current zones for "gG" fuse-link
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Figure 4(ll) — Time-current zones for "gG" fuse-link (end)
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High conductivity copper
a /conductors b max.

|| Matt black finish

1o i

//
O > 1
Equally sgaced | ———I@—-—@I- -E-— = [nsuldted clamps
\\\\ Fixing bolts appropriate

| 1" to size of fuse-link —]

74

7]

Point pf measurement
of voltage for

| determination of power
dissipption

800

I - -
} /k _J/\ Q Insulated /” Diametef of hole

[ \Q|
se-board J1_ _— tosuittept

7] - .

8 conductgr termination

W IEC 420/98
Dimensipns in milme
NOTE Approxixate diraepsigns acgeptable.

N

Nm Dimensions Current rating
iz a b c d m t in Aup to
A1 10 12,5 16 50 38 0,5 20
A 10 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 5(11) — Power dissipation test rig
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=) 1
J i IEC 15696
Dimensions{qn mi tr%
Fuse-li X %rrent rating Dimensions
size up to
A a b c d e f g h j
A1 t6 A4
BT 1o B4 400 187 127 1 25 1] 36,5 38 12 114 M12 111
C1toC3 800 248 140 | 38 | 51 50 20 114 M20 159
D1 1250 305 152 | 63 | 83 57 20 114 M24 159

Figure 6(11) — Breaking capacity test rig for fuse-links for bolted connection (continued)
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1)

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 mm? 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.

Copyper strip.

Ternpinal for fine fuse-wire. Fine copper fuse-wire of approximately 0,1 mm diamete not less

than|50 mm long connected between this terminal and one pole of the test supply
Chainfer.

The gize of the copper link shall be selected according to the rated breaki
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Section lll — Fuses with fuse-links having cylindrical contact caps
(NF cylindrical fuse system)

1.1 Scope

The following additional requirements apply to fuses with fuse-links having cylindrical caps with
or without striker, complying with the dimensions specified in Figures 1 (lll) and 2 (lll) for rated
currents not exceeding 125 A and for rated voltages up to and including 690 V a.c. or 440 V

d.c.

5.2 Rated voltage

For a.¢. the standard values of rated voltage are 400 V, 500 V and 690

voltaggs are 250 V and 440 V. The standard values of d.c. rated voltag
standafd values of a.c. rated voltage. For example the following gf
possible : AC 500 V - DC 250 V, AC 500 V - DC 440 V, etc.

5.3.1 |Rated current of the fuse-link

The maximum rated currents of the fuse-link are given i

Table K — Maximum rated current o

sy ax < C
NI

Size 96 9 am
I I I I
A % \> A A

10 x 38 \és \l\i)y 10
14 x 51 50 25 25
/2\2\x Os 0 50 50

Wm\«ith hbk\er rated (%Srents may exist.
\> 400 V a.c.

gG aM

Size I I

A

8 x 32 16 10

e rated
to the

idns are
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5.3.2 Rated current of the fuse-holder

The maximum rated currents of the fuse-holder are given in Table L.

Table L — Maximum rated current of fuse-holders

]
Size "
A
8 x32 16
10 x 38 25
14 x 51 50
22 x 58 100 \
The use of fuse-links having higher rated currents should be as
agreed by the manufacturer and the user.

5.5 ted power dissipation of a fuse-link and rated acte le pawer dissipatign of a
fuse-hjolder

The maximum values of the rated pow issipati $ specified in Table M.

Size 8 x 32 22 x 58

o KSee
am N\ 0,9\‘W(\

<>

The rajed acceptabl€ power

O

T
\Siﬁ\ 8 x 32 10 x 38 14 x 51 22 x 58

<
at&%:e.}‘.“{/ 25W 3W 5W 9.5 W
power-dissipation

9,5W
7TW

fuse-bases is given in Table N.

accteptable power dissipation of a fuse-holder

5.6 Limits of time-current characteristics

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

When applicable, the time-current zones given in Figure 4(l) of section | of this standard,
including manufacturing tolerances shall be met by all pre-arcing and operating times
measured during the tests.
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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 II.
Table Il - Conventional time and current for “gG” fuse-links
with rated current lower than 16 A
Rated current N Conventional time Conventional current
A h Inf If
L<4A 1 1,51, SN
4<i,<16 1 1,50, ANy
5.6.3 Gates

For “gG” fuse-links the gates given in Table Il apply, in addition4

eratin tir@ of “gG” fuse-links with

entNower than 160A

Table¢ 1l — Gates for specified pre-a&\a\mj
c

I Inin (10 s) max (5 S min (0,1 ) Imax (0,1 s)
A A
6,0 23,0
14,0 47,0
26,0 72,0
41,6 92,0
58,0 110,0
69,6 140,4

6 Marki

Fuse-links and
standard may'be m

Iders which meet the requirements and tests of section lli
ed with IEC 60269-2-1.

rated

of this
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The fuse-links shall be marked as described in Table CC.

Table CC — Colours of marking

Characteristic

gG

aM

Colour of marking

Black

Green

Kind of print

Strip with
inverse print

Normal print

Strip with
inverse print

Normal print

7.1 M

The dimensions of fuse-links and fuse-bases are give

The fug

7.1.2

The te

Examp

7.7 13

For thq
IEC 6(
16 A a

Veltage

400 V

500 V

690 V

echanical design

re.given below in Table VI.

Br than

Table VI — Pre-arcing and operating /*t values at 0,01 s for “gG” fuse-links
Iy Pre-arcing I’t,i,, | Operating Pt 4
A A?%s AZs
2 1 23
4 6 90
6 24 225
8 49 420
10 100 576
12 160 750
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7.8 Overcurrent discrimination of "gG" fuse-links

Fuse-links in series with rated current ratio of 1:1,6 and rated current 16 A and above have to
discriminate up to the values specified in 8.7.4.

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.

8.1.6 Testing of fuse-holders

See 8.[1.6 of section |I.

8.3.1 |Arrangement of the fuse

The sgrews of the terminals are to be fastened by applying a tor

Nominal diameter 7
of thread A"
Zl
mm Z
Up to anpd including 2,8 0,
Over 4,8 up to and including 3,0 5

Over 3.0 up to and including

2
3
Over 3
Over 3,6 up to and jrs|udi
Over 4,1 up to an
Over 4
Over 5
Over 6
Over §,
Over 10|,

Over 12,

The conductmd each time the screw or nut is loosened.

Columh Irapplies to screws without heads if the screw when ’rightpnnd does to protrude from

the hole, and to other screws which cannot be tightened by means of a screwdriver with a
blade wider than the diameter of the screw.

Column Il applies to nuts of mantle terminals, which are tightened by means of a screwdriver.
Column Il applies to other screws, which are tightened by means of a screwdriver.

Column IV applies to screws and nuts other than nuts of mantle terminals, which are tightened
by means other than a screwdriver.

Column V applies to nuts of mantle terminals which are tightened by means other than a
screwdriver.
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8.3.4.1 Temperature-rise of the fuse-holder

The dummy fuse shall have the dimensions indicated in Figure 1(lll) and have the rated power

dissipation indicated in Table N.

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 1 (lll).

8.4.3.6 Operation of indicating devices and strikers, if any

Subclduse 8.4.3.6 of IEC 60269-1 applies with the following addition:

The pnojection of the striker before operation (Sg) shall not exceed
shall bp between 7 mm and 10 mm (S1).

The fofce of the striker on all points between its final limits sha
exceed 20 N at the end of the travel.

After operation, the striker shall remain captive.
The fuge-links with striker may have no indicating deyicelother, th&

8.5.5.1 Verification of the peak wit

The vgrification of the peak withstand
has alfeady been verified during the
rating ¢f the size, providing

8.5.5.1.1 Arrangemel
The tegt shall be gfth
8.5.1 df IEC 602
8.5.5.1.2 Test

The cyrrent
values|of the\

Table G - Test currents

tion, it

nall not

if this

highest

ne with

e peak

Cut-off current
Size
kA
8 x 32 3...4
10 x 38 5...6
14 x 51 13 ... 16
22 x 58 17 ... 21

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

met.

If the cut-off current range cannot be attained with the highest rating for the size,
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 1 (lI1).
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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.

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 /t
values evaluated from the recorded test results.

The sgmples are arranged as for the breaking capacity test according to § XIIA of
IEC 60269-1 regarding the test circuit and tolerance of current.
Four damples are tested, two samples are tested at the r.m.s. Arrent |/,
corresponding to the minimum pre-arcing /*f values, the other sg bective
test current /, corresponding to the operating /?t values.
The te$t voltage for 690 V fuses is 1,05 x U,/ V3.
The te$t voltage for all other fuses is 1
Table H — Test currents\an imitsifor d ination test
Minimum pre-arcing /*t \f{ mu operating PPt
Iy Prospective / @spec ive / Discrimindtion
A r.m.s. A%s A%s ratio
o [N QN
67 0,064 16
% 0,130 67
16 0,220 193
0.310 390 Can be calcplated
67 0,400 640
130 0,450 820
291 0,550 1210
20 400 640 0,790 2 500
25 0,550 1210 1,000 4 000
32 0 70[\ 2 500 1200 5 750
40 1,000 4 000 1,500 9 000 16
50 1,200 5750 1,850 13 700
63 1,500 9 000 2,300 21200
80 1,850 13 700 3,000 36 000
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 /?t limits specified in Table H.
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8.10 Verification of non-deterioration of contacts and direct terminal clamps

Subclause 8.10 of IEC 60269-1 applies.

8.10.1

Arrangement of the fuse

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

The dummy fuse shall have the dimensions indicated in Figure 1(lll) and have the rated power
dissipation equal to the values given for the relevant dimensions in Table N.

8.10.2

Subclause 8.10.2 of IEC 60269-1 applies with the following addition:

The fo

A test

8.10.3

After 250 cycles, the measured tempe

measu

After 7

Test method

lowing test values shall be applied:

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

boltage lower than the rated voltage may beuse

Acceptability of test results

ature-rise ya shall not exceed the temperatd

red before the beginning of the t

re rise

brature
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1)
—— d-——-— T -
r

1 T
e

‘ pd <
/ 2)

S S
—_— -t b - —

Measurihg

points S according to 8.3.4.2

-links \e ceft as\regards

the notes and din

ensions

The draings are not intended to govern the design of f
a Q

Size Rated power c d r
dissipation 3) X. min.
W
8 x 32 r\23\ \[ 31?5\{ 5[ q\/ 8,5+ 0,1 4 1+0,5
10 x 38 [ s 384008 105 10,3 £ 0,1 6 1,505
14 x 51 G >5 2 5 +°N/ 13,8 14,3 £ 0,1 7,5 241
22 x 58 <\9§’\ W 162 | 2220,1 11 241
A AN

Dimensipns in millimétre

N

Fi

re "NIII*) — Fuse-links with cylindrical caps

* Refers

to section IlI.
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Dimensi

The dra
shown

1) Dian

28
&3t06

]

So

S1

bns in millimetres

eter of cylinder in which the striker mu

Figure 1a(lll) — Fuse-links
Additional dimensions

ensions
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Base A Contact on two cylindrical caps

Y
A
\

f ‘ Contact zone
| /////////
f N Spring-loaded radial
B contact pieces

N

XXX
1200%% %2

AN

1

I S Axial stop

J

TN
/) ! N
G1 G \\Radial

\
[
\

Base B Contact on two cylindrical caps

Rddial stop

N

NN

NC——)
4
~

Spring-loaded radial

g ] a . .
i \ contact pieces

7

Axial stop
N s ¢
Q Contact zone
IEC 423/98
Dimensipns in miflimetras
Size Iy G, H, L +%8
\ A max. min.

\8\x€2 16 11,5 14 16
10 x 38 25 13 15,5 19,3

14 x 51 50 18 20,5 25,8
22-%—58 +60 +8 25 29

Figure 2(lll) — Base for fuse-links with cylindrical caps (continued)
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C One contact on a cylindrical surface, the other contact on an end surface

_!// Application piece
| Spring-loaded radial

| contact pieces

Contact zone

o~
I ~
Q
// AN Radial st6p
n
\ \ b——\://
rd
Dimensipns in millimetres /\ /(> G
Size Iy \/Hé
max: min.
sx32 | [ 16~ \2os | 295
hex 3g—h \25 N\ 3 34,5
14081 | \aby ] 47
2258 ([N 100 ~{— 46 52
The drapings are @‘ d to goverm the Mf fuse-links except as regards the notes and dinjensions
shown.
Notes of the drawing
1) The fontactg’sha he contact zones shown on the fuse-links. For sizes 14 x 51 and 22 % 58, the
contact force e i an external spring (for sizes 8 x 32 and 10 x 38, the elasticity of thg contact
piecés e \ he elastic properties and coating of the contact pieces shall remain stable
whe ed\to thexthermal and mechanical stresses reasonably to be expected in practice
2) Axia ec¢es and contact pieces shall be so constructed as not to interfere with the dperation
of arjy indicating<devices or strikers which may be incorporated in the fuse-link.
3) At Idast,one of the contact pieces, or in the case of base C, the application piece, shall be sufficiently elastic
(withl external springs for sizes 14 x 51 and 22 x 58) in the direction of the arrow, taking into account fhe axial
tolerances of the dimensions of the fuse-links

4) Contact shall be ensured in the zones provided by means of radial stops situated in the vicinity of the contact
pieces of the fuse-link.

— Indicates the direction in which the fuse-link is withdrawn.

Figure 2(lll) — Base for fuse-links with cylindrical caps (concluded)
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Section IV — Fuses with fuse-links with offset blade contacts
(BS clip-in fuse system)

1.1 Scope

The following requirements apply to fuses with fuse-links having offset blade contacts.
Such fuses have rated currents up to and including 125 A and rated voltages up to and

includi

ng 400 V a.c.

NOTE These fuses are intended for use on systems employing the future standardized voltage of 230/400 V a.c.
However, many countries are still using the higher voltage of 240/415 V in the interim period, and therefore these

fuses w
brought

5.2 Rlated voltage

The vaglues of standardized rated voltages given in Table | of IEC &
standard are:

Fuse-|
Fuse-I
(Refer

5.3.1

For ea
are no

Il continue to be supplied and tested as 240 V a.c. or 415 V a.c. rating until such time as all supplies are

down to the lower level of voltage.

nk size E1 230 V a.c.
nk sizes F1, F2, F3 400 V a.c.
also to the note in 1.1).

Rated current of the fuse-lin

ch size, the maximum rated curre
included in this section.

to this

d 12 A

5.3.2

Maximpm rated current

5.5 ated po on of a
fuse-hjolder

The m rdance
with 8. 5(1V).
The vg tested
in accg

NOTE a fuse-
holder if

5.6.1

In addition to the limits of pre-arcing time given by the gates and the conventional times and
currents, the time-current zones, excluding manufacturing tolerances, are given in Figures
3(IV) and 4(IV). The tolerance on time-current characteristics shall not deviate by more than
10 % in terms of current.
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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 II.

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

Rated current /,

Conventional time

Conventional current

4<[,<16 1 1,25 1, 1,6 1,
Iy<4 1 1,25 1, 2,11,
5.6.3 |Gates
For "g§" fuse-links the gates given in Table Il and in IEC 60269-1 ap
Table Ill - Gates for specified pre-arcing times OWS -lmks
In Imin (10 S) Imax (5 s) I in ( ’ \ Tmax 11 s)
A A A
2 3 6 . N
4 6 12 _\[(/ co 20
6 9 2000 \T 18 > 36
10 16 5 A\ 8 ) 70
~_~
5.7.2 |Rated breaking capacity
The rajed breaking capacj Q
a) 50 KA for size E1 fi
b) 80 kA for size?t
7.1 Mechanical deg
Dimen
7.1.2
Termin
areas as give
Table U — Sizes of copper conductors

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

ctional
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7.7 12t characteristics

In addition to the values given in Table VI of IEC 60269-1, the values for rated currents lower

than 1

7.9 Protection against electric shock

Where| standardized fuse-holders according to Figure 2(I\VY ar
againsg electric shock shall be at least IP2X for all three state

8.3.3

The f

measufement of power loss are given In

8.3.4.1 Temperature rise of the fuse

The dymmy fuse-links shall have dim i ply with Figure 1(I1V) for testing
corresponding fuse-holder ) of dissipation of the dummy fuse-linK
be the| rated acceptable\po i fuse-holder as given in Figure 2(1V
tested issipation test rig given in Figure 5(1V).

8.4.1

The tept arrangeient 0 given in Figure 5(1V)
8.5.1 |Arran
Fuse-link i for breaking capacity in fuse-holders which comply wi

standafd. Th

fuse-h
fuse-h
the co

line between the terminals of the Tuse.

6 A are given in Table VI.

Table VI — Pre-arcing /2t values at 0,01 s for "gG" fuse-links

Iy 12tmin 12t ax
A AZs AZs
2 0,30 2,5
4
6
10

in the stanirdi
Arrangeme

shall be rigidly supported. Any conductor for the connection
blder_toxthe mayn circuit test connections shall have a cross-section appropriate
plder_terminal™given in Table U. These conductors may be up to 0,2 m on either

tection

nts of

in the
s shall
when

th this
of the
to the
side of

plete fuse in the plane of the connecting device and in the direction of the con

hecting

The disposition of the test connections beyond the test rig, i.e. the fuse-holder and any
conductors connecting it to the test connections, is not specified.
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8.7.4 \Verification of overcurrent discrimination
For current ratings of 16 A and above, 8.7.4 of IEC 60269-1 applies.

For current ratings less than 16 A, discrimination is determined from manufacturers' data as
verified in accordance with 8.7.1 of IEC 60269-1.

8.10 Verification of non-deterioration of contacts

Subclause 8.10 of IEC 60269-1 applies.

8.10.1| Arrangement of the fuse

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

The dymmy fuse-links shall have dimensions that comply with
corresponding fuse-holder of Figure 2(1V).

(1Y testing in the

The pgwer dissipation of the dummy fuse-links shall be the imum-rated gcceptablel power
dissipgtion of the fuse-holder as given in Figure 2(IV i andardized| power
dissipgtion test rig given in Figure 5(1V).

8.10.2| Test method

The following wording is added after theX{j

The following test values shall be applied:

— Test current
— Load period

— Notload peric@
A test yoltage lower'th

8.10.3

After 250 cy e re rise
measufed a

After 150 cyc
beginnjng ofthe te

at the

by more than 20 K.
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b

]
§

1EC 158/96
Dimensipns in millimetres
Size Maximum Maxi
rated pow n
current dissjpati
A Max(\kqx. Max Min. Max. | Min. Max. | Min. | Max. Min.
E1 20 < 2,8 2%\ \43\ 51 47 | 13 |11 15 | 08 | 38| 3.2
F1 32 /\312\/\ 5. 14} 62 | 58 | 131 11 15 | 08 | 38| 32
F2 63 4,8 39 175 | 69 65 | 155 | 145 | 16 | 1.2 | 38| 32
F3 125~ |\ 28 Mo 27 8o | 76 | 20 |19 | 20 | 16 | 38l| 32
* Dimg centre

of ta

nsion "&' maMp O,Wmore than the stated value to allow for projecting rivet heads at the
b JAces \ \

i 1(IV) — Fuse-links having offset blade contacts,

sizes E1, F1, F2 and F3
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P

\

Cable entry

IEC 425
Dimensipns in millimetres

Size of
fuse-link

[\ §SiRati : : Max.
2

26 71 59
26 81 59
32 96 68

25 7.5 40,5 110 81
N(}RI;_{ Nbo e Wtion does not prejudice the use of other shapes or forms
vide e I

d\ﬁ{y all within the maximum dimensions listed.

\ \/ Figure 2(1V) — Typical fuse-holder

>
a

B2

b
e
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Figure 3(IV) — Time-current zones for "gG" fuse-links
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Figure 4(IV) — Time-current zones for "gG" fuse-links


https://iecnorm.com/api/?name=47d4c86d1d979ec8c54da9396668bf64

60269-2-1 O IEC:2004

b max.

b +8,5

- 217 -

/ Copper conductors I

Overall length of conductor 210
1

Insulated clamps
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n:irlth' d ~
o [ B
(9]
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o X Contact surfaces,
tin or silver plated }
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o
g Terminal clamp T
X | steel ~
N ()
+
<)
N
1 i
=
° ©)
1
(o]
\ Diameter of hole tp suit test
conductor terminalion
EC 1979/99
Size a b \/c) d e f g h J m t Rated current |jn A,
up to
E1 10 1')’12 16 50 1')): 40 28 1)!—‘. MA4 30 ﬁ’l: 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 5(1V) — Power dissipation test rig
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Section V — Fuses with fuse-links having "gD" and "gN" characteristics
(class J and class L time delay and non-time-delay fuse types)

1.1 Scope

The following additional requirements apply to "gD" and "gN" fuses which comply with the
dimensions specified in Figures 1a(V), 1b(V), 2a(V) and 2b(V). Such fuses have rated currents
up to and including 60 A for cylindrical contacts, 600 A for blade/bolted connections and 6 000 A
for bolted connections. Rated voltage is a.c. 600 V and the interrupting rating is 200 kA.

Two distinct time-current characteristics, time-delay and non-time-delay, are inherent in this
systen]. Both time-current characteristics comply with the same conventiof sing arjd non-
fusing fcurrent limits, and cut-off and maximum operating /2t limits specifjegd S

5.2 Rlated voltage

The rajed voltage is a.c. 600 V.

5.3.1 |Rated current of the fuse-link

In add|tion to the ratings specified in IEC 60269-1, bm the

R40 sgries and, in addition, the following rating 175 —
350 — 700 — 1 200 — 3 500.
For eath size, the maximum rated current
5.3.2
The maximum rated currends fox the fuse:-h
on of a

5.5 ated power di
fuse-hpplder <'>
iSsipation are given in Figures 1a(V) and 1b({). The

rated § he fuse-base shall be not less than the maximunp value
of ratefl powerdissjpatjo -link of the same rating.

56 L

5.6.1 |Time>curre

In addftion(tao*the i
curren
5a(V), on on or -
not deviate by more than £10 % in terms of current.

nits of pre-arcing time given by the gates and the conventional tim
s \dhe time current zones, excluding manufacturing tolerances, are given in i

5.6.2 Conventional times and currents

For "gD" and "gN" fuse-links, the conventional times and currents given in Table Il shall apply.
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5.6.3

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

Rated current /, Conventional time Conventional current
A h [ It
1,< 60 1 1,35 1,
60 </, < 600 2 1,11, 1,35 1,
600 < /, <6 000 4 1,50 1,
Gates

For "glD" and "gN" fuse-links, the gates given in Table Ill shall apply.

Table Ill - Gates for specified pre-arcing times
and "gN" fuse-links

Fuse-link Iy Inin Imax \Ik&-n \/ Inax
(10's) (5 N@,¥'s) (0,1 4

gD 15 < I, < 600 5,0 1, AR N\BE 13 1
gN 15 <1, < 600 2,0 I, 3,54, 4.7y, 7,5 1]
gN 60 < I, < 600 2510, M\ \ 250 N 578 1, 9,0 1]

gN 600 < I, < 6 000 351\ > 604, ) | 901, 13 1

* Va

ues for fuse-links with rated current les han\lé\ﬁ\are hﬂder &)Qsider tion.

5.7.2

The ra

7.1 M

The di
2b(V).

7.6 C

The m

7.7 I3

The p
indicat

echanical desig
mensions

e-arfcing /2t values at 0,01 s for "gD" and "gN" fuse-links shall lie within thg
bd\ir Table VI below. For 1,6:1 discrimination between "gD" and "gN" fuse-links, t

V) and

limits
e lIngl

fuse-lir

1 [y 1 4l lot o lo PP | "
IR-STIAIT TTIave 1T TIHyTricT TatCu CUTTTIIt.

The maximum operating /2¢ values are given in Table Y.
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Table VI — Pre-arcing /2t values at 0,01 s
for "gD" and "gN" fuse-links

79 P

I, 12t min. 12t max.
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 0,93
25 0,50 1,4
30 0,70 2,1
[5]e] I, £ 9,9
40 1,6 4,7
50 2,4 71 /N
60 3,5 10 '\
70 5,5 17 \
80 7,5 23
100 11 33 S\
125 17 OO\ Xy
150 24 70 N\'O\
175 33 / 9\’  \
200 49 [ |() " N
250 70 ( \\/ [N200
300 g o LK 299 7
350 138, \ 399
400 N\ 20Q ~~—580
500 ( 300 890
600 NN /1200
NIV NN R 2 000
. 800 \| 900 |V 2 700
[N\q000, (RN o3/ 3 800
{1200\ 210 6 000
Q 2 1400 2 800 8 400
0 ™ 3800 11 000
20008 ;" 6 000 17 000
\ "\ 2,580 9 000 26 000
3000 13 000 38 000
\3580 17 000 50 000
N % 000 26 000 74 000
\ 5§00 38 000 110 000
\. 6000 50 000 150 000

rotection against electric shock

The protection against electric shock can be increased by means of partition walls and covers

of the fuse contacts.

8.3 Verification of temperature rise and power dissipation

8.3.1

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

Arrangement of the fuse

point of contact with the fuse-link.

The cross-sectional area of the cable or bus bar shall be selected in accordance with the

values given in Table X below.
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Table X — Cross-sectional area of copper conductors
for tests corresponding to 8.3 and 8.4

Fuse rating Cross-sectional
area
A mm?2
Iy < 30 8,4
30 < I, < 60 21,1
60 < I, < 100 42,3
100 < I, < 200 107
200 < I, < 400 253
400 < /, < 600 507
600 < /, < 800 484
800 </, <1200 645
1200 </, < 1600 1290
1600 < /, < 2 000 1940
2 000 < /, < 2 500 2580
2 500 < I, < 3 000 2900 \
3000 </, < 4 000 / 3870
4000</,<6000 [\ 5810 &

8.3.4.1 Temperature rise of the fuse~holde

The d rise is

measu

8.3.4.2

The m

84 V
8.4.1

The te

8.4.3.3.

The fdllowingte )ay be made at reduced voltage. Additional to the tests specified in
8.4.3.3.1, the following shall be verified for "gD" and "gN" fuse-links:

f Lale o o toal 4 4l 4 £ ioll [N ] Q£ 4.0 [FS laall 4 .
a Tuse=mmr—s SUUJTUITU U T CUTTTTIU UT 1dUTT 11T, CUTUTTITT O TUT TU o. TU STIdlT TTUT UpPTITd e,

T Q

a fuse-link is subjected to the current of table Ill, column 4. It shall operate within 5 s;

O

)
)
) a fuse-link is subjected to the current of table Ill, column 5 for 0,1 s. It shall not operate;
)

o

a fuse-link is subjected to the current of table Ill, column 6. It shall operate within 0,1 s.

8.6 Verification of cut-off current characteristics

The cut-off current shall not exceed the limits shown in Table W.

The samples are to be arranged as for the breaking capacity test according to 8.5 and
Table XIIA of IEC 60269-1.
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Table W — Maximum cut-off current (I;) for "gD" and "gN"
fuse-links at 200 kA prospective current

In IC II‘I IC
A kA A kA
10 4.1 300 33
15 5,0 350 36
17,5 5,7 400 38
20 6,2 500 52
25 7,5 600 55
30 9,5 700 73
35 9,5 800 80 /1
40 10 1000 89 |
50 11,3 1200 100\
60 12,5 1400 15 \
70 14,4 1 600 N25 \
80 15,7 2 000 N\ 150\
100 17,5 2500 \ 188
125 19,6 3000~ N\ OR00\
150 21,2 3500 229 \
175 23 ~__loob / 250
200 25 ( \ova00/, [ 800
250 3o [ (Boodys \/ 850

8.7 Vprification of /12t characteristics ercurrent a"rser’lmination

The mpximum operating /2t values shall n

are to

IEC 60269-1.

dt exce imits shown in Table Y. The s
capaxi st” according to 8.5 and Table

bmples
KIIA of

I, 12t

(;\\ 103 x A2s A 103 x AZs
2\ 0,78 300 470

N E\- N\ ) 18 350 840
< NN 2,4 400 1100
N\ 28 ) 3,1 500 1 740
225\ 4,9 600 2 500
N30 ) 7,0 700 7 700
35 10 800 10 000

40 13 1.000 10 400

50 27 7200 75 000

60 30 1400 23 000

70 39 1600 30 000

80 51 2 000 40 000

100 80 2 500 75 000

125 117 3000 100 000

150 169 3500 115 000

175 230 4 000 150 000

200 300 5 000 350 000

250 439 6 000 500 000
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8.10 Verification of non-deterioration of contacts
Subclause 8.10 of IEC 60269-1 applies.

8.10.1 Arrangement of the fuse

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

The dummy fuse-links are given in Figure 3(V) and shall have the dimensions and the

maximum power dissipation, Pn(W), indicated in Figures 1a(V) and 1b(V).

The dymmy fuse-Tinks shall be so construcied that they do not operate d
overload current /4.

8.10.2| Test method
The following test values shall be applied:

Test current non-fusing current /¢
Load period 25 % of the conventional time

Notload period 10 % of the conventional time.
A test yoltage lower than the rated voltage may he

8.10.3| Acceptability of test results

After 250 cycles, the measured temperature-ris
measured at the beginning of the tests

Va

After 7150 cycles, if negessa B

8.11.2 Misceu@m

8.11.2J2 Verific tovabnormal heat and fire

Under [consid

hall not exceed the temperaty

not exceed the values measured

passage

of the

re rise

before
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IEC 429/98
A (1-60 A)

IEC 430/98

ACW \ Dimensions mm

Drawing
I, (A) /N al) Jﬂ c d e f g h
0,08 | %09 | min. | #1,6 | #1,5 | [+0,13
A 1230 N\8'\ [ N7 | 206 - - 12,7 - - -
3560 N 12 603 | 27,0 - - 15,9 - - -
00N~ \18_{ 118 | 286 3,18 19,1 246 | 921 | 952 |]7,14
B 125:00 | 3¢ 146 | 41,3 | 478 | 286 | 341 11 | 952 | [7.14
250400 | 64 181 | 540 | 635 | 413 | 4638 133 | 135 | [10.3
500-600 | 92 203 | 667 | 952 | 508 | 532 152 | 17,5 | [135
NOTES
) 160 A: 0,8
70-600 A: 2,4
2) 1-60 A: 0,20

+
70-600 A:  max.

Figure 1a(V) — Fuse-links (1-600 A)
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