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je fuses
requirements

15032525 001 F
30.07.2009
50 pages

Report Reference No...................... :
Date of isSUE ..o :

Total number of pages

art |

TUV Rheinland
10-15/F, Huatsin

Testing Laboratory.........ccccce.e.... :
Address ..o :

(Shanghai) Co., Ltd.

g Building, No.88, Lane 777, Guangzhong Road
West, 200072 Shanghai Zhabei District, P.R. China

Wenzhou Jinlid

Xirendang Indusi
P.R. China

Applicant’s name..........cccccoveeennees :
AdAress ... :

a Electrical Co., Ltd.

rial Zone, Liushi, Wenzhou, Zhejiang 325604

Test specification:

Standard.....coovi : |EC 60269-1:200

5 (Fourth edition)

Test procedure .....ccocevceeei i, - CB
Non-standard test method.............. N/A

Test Report Form No. .................... . |ECB0269_1A
Test Report Form({s) Originator........ EZU

Master TRF v . Dated 2009-04

Copyright © 2009 IEC System for Conformity Testing
{IECEE), Geneva, Switzerland. All rights reserved.
This publication may be reproduced in whale or in part for non-comme

copyright owner and source of the material. IECEE takes no responsil
the reader's interpretation of the reproduced material due to its placen)

If this Test Report Form is used by non-IECEE members
Scheme procedure shall be removed.

and Certification of Electrical Equipment

rcial purposes as long as the IECEE is acknowledged as
ility for and will not assume liability for damages resulting from
ent and context.

. the IECEE/IEC logo and the reference to the CB

This report is not valid as a CB Test Report unless sigJ‘ned by an approved CB Testing Laboratory and

appended to a CB Test Certificate issued by an NCB i

accordance with IECEE 02.

Test item description Fuses (fuse-lin

Trade Mark.......cccoovieiiinieiiin s : JINLIDA
Manufacturer ......ooovevevievee e ccernnrnen . Same as applica
Model/Type reference ........cc.oceee. : NHOO

AC 500V, 16A,20
120kA,; Size 00

Ratings

¢« and fuse-base)

nt

A,25A,32A,40A,50A,63A,80A,100A,125A,160A;
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Testing procedure and testing location:

Y

Testing location/ address

Testing Laboratory:

L]

Testing location/ address

Associated CB Test Laboratory:

Tested by (name + signature)......:

Approved by (+ sighature)

TUV Rhei
Hunan Elg

4 Xinzhong

nland {Shanghai} Co., Lid.

ctrical Apparatus Testing Institute
Road, Changsha, Hunan, P.R. China

Testing procedure: TMP
Tested by (name + signature)......:

Approved by (+ signature)
Testing location/ address

[] Testing procedure: WMT

Tested by (name + signature)......:
Witnessed by (+ signature)...........
Approved by (+ signature)

Testing location/ address

[] Testing procedure: SMT
Tested by (hame + signature)......:
Approved by (* signature) .............

Supervised by (+ signature).........:

Testing location/ address

[1 Testing procedure: RMT

Tested by (name + signature)......
Approved by (+ signature) ............:
Supervised by (+ signature).........

Testing location/ address

TRF No. [EC60269_1A
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Summary of testing:

Tests performed (name of test and test clause): | Testing location:

For homogeneous series of NHOO, type tests are | Hunan Electrical Apparatus Testing Institute

listed in table 11, 12, 13 and 14 in EN 60269- 4 Xinzhong Road, Changsha, Hunan, P.R. China
1:2006

Summary of compliance with National Differences:
N/A

TRF No. IEC60268_1A
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Copy of marking plate:

JINLIDA
NHo(
500V~ 130kA

690V~ 50KA
gG 160A
IEC 602989

C€ &3
Marking plate of fuse-link

[JINLIDA|
NHOG:
C€

Sy

IEC 60269
500V~ 160A 69DV~ 100A

Marking plate of fuse-base

TRF No. IECG0269_1A
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Test item particulars............ccccoei e
Fuse-holder......ccovevcvceiceicvi . Xes/NO
FUSE-DASE ..ol Yes/Neo
FUSE-CaIMIET ..o e XES/NO
FUSB-INK.c.ooieee e sreenes. Y ES/NO
Fuse for use by authorized persons .......cc.ccovvvveeeel. - Yes/No
Fuse for use by unskilled persens........ccceccvevveciveeenl. Xes/No
Possible test case verdicts:
- test case does not apply to the test object ................. T NYA
- test object does meet the requirement....................... . R (Pass)
- test object does not meet the requirement................. : H (Fail)
TeStiNG. .o e :
Date of receipt of test item ..., » 06.2009
Date (s) of performance of tests.....oooiiiiccee : 06.2008-07.2009

General remarks:

The test results presented in this report relate only to the d
This report shall not be reproduced, except in full, without
"(see Enclosure #)" refers to additional information appe
"(see appended table)" refers to a table appended to the r

bject tested.

the written approval of the Issuing testing laboratory.
nded to the report.

eport.

Throughout this report a comma (point) is used as the decimal separator.

General product information:
N/A

TRF No. IEC60269_1A
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IEC 60269-1
Clause Requirement + Test Result - Remark Verdict
5 | -
5.2 AC 500V
5.3.1 Rated current (A) of the fuse-link in accordance with | 16A,20A,25A,32A,40A,50A,63
specified Vallues ..o e o | AB0A,100A,1254,160A
532 Rated current (A) of the fuse-holder .............lovueeens 160A P
54 Rated frequency (Hz) ..o 50Hz P
55 Max. rated power dissipation (VA) of fuse-link ...... To|<=12W P
Rated acceptable power dissipation (VA) of fuse- 12W P
ROIEE ..o b
5.6 Limits of time-current characteristics based on P
reference ambient air temperature Ta of +20°C
5.6.1 Time-current zones deviated from standardized, or P
available in manufacturers documentation (with
TOIETaNCES) oo e e b
5.6.2 Conventicnal times and currents see Table 2 ... : P
56.3 GaBS e e P
5.7 Breaking range and breaking capacity 120kA P
57.1 Breaking range and ufilization category........J......... : gG P
572 Rated breaking capacity (A) of fuse-link corrgsponds | 120kA P
to the rated voltage (V), and is equal or highgr than
given minimum (A) in subsequent part of thig
standard ..o e
5.8 Cut-off current and 1t characteristics are referred to P
the values of voltage, frequency and power factor
5.8.1 Cut-off current characteristics, if required, given by P
the manufacturer according to Figure 4 .......|.........
58.2 Pre-arcing [°t characteristics for pre-arcing times of P
less than 0,1 s down to a time corresponding to the
rated breaking capacity given by the manufacturer :
The operating I’t characteristics with specified P
voltages as parameter for pre-arcing times less than
0,1 s given by the manufacturer .........ccccceefeeennnnn

TRF No. IEC60269_tA
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IEC 60268-1
Clause Requirement + Test Result - Remark Verdict
5 " |MARKINGS: -~ =~ 3
Markings are durable and easily legible — p
6.1 Fuse-holders marked by:
- name of manufacturer or trade mark which ienable | JINLIDA P
identification of fuse-holder ... :
- manufacturer's identification reference enabling to | NHGO P
find all characteristics listed in 5.1.1 ..o o, :
- rated voltage (V) .o e 1| 500V P
- rated current (A) e b . [ 160A P
- kind of current and rated frequency (Hz) ...J....... : |AC and 50Hz P
6.2 Fuse-link(s) except small fuse-link(s) marked by: P
P

- name of manufacturer or trade mark which gnable | JINLIDA
identification of fuse-links ... s :

- manufacturer's identification reference enaliling to | NHGO P

find all characteristics listed in 5.1.2 ..o}, :

-rated voltage (V) ..o ;| 500V P

~rated CUITent (A) e e . | 16~160A

- breaking range and utilization category (if gG

applicable) (5.7.1) oo :

-kind of current ... : |AC P

- rated frequency (Hz), if applicable (5.4) 50Hz P

Small fuse-links marked by: N/A

-trademark ..o e : N/A

- list reference of manufacturer .......ccoceeeeei e, : N/A

- rated voltage (V) .o : N/A

- rated CUment (A} oo e : N/A
6.3 Symbols for the kind of current and frequency in P

accordance with IEC 60417

TRF No. IECB0269_1A
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IEC 60269-1

Clause

Requirement + Test

Result - Remark

Verdict

| STANDARD CONDITIONS FOR CONSTRUCTION

7.1

Mechanical design

7.1.1

Replacement of fuse-links easily and safely

7.1.2

Connections, including terminals

Contact force is not transmitted through insu
material other than ceramic or other materia
characteristics nof less suitable, unless

ating
with

deformation of the insulating material

there is sufficient resilience in the metallic parts to
compensate any possible shrinkage or other

Terminals cannot turn or be displaced when
connecting screws are tightened

the

Terminals shall be such, that the conductors
be displaced

cannct

Parts gripping the conductors are of metal

Gripping parts cannot unduly damage condd

ctors

Terminals readily accessible under the inten
conditions of installation

ded

Fuse-contacts

is maintained under the conditions of service
operation

Fuse-contacts are such that necessary contact force

and

Contact is such that electromagnetic forces
occurring during operation under conditions
accordance with 7.5 not impair electrical con
between

n
nections

a) fuse-base and fuse-carrier

N/A

b) fuse-carrier and fuse-link

N/A

¢) fuse-link and fuse-base

Fuse contacts are so constructed and of sug
material that, when fuse is properly installed
service conditions are normal, adequate con
maintained

h
and
tact is

a) after repeated engagement and disengag

ement

b} after being left undisturbed in service for |
period

Ong

714

Construction of a gauge-piece

Gauge-piece is so designed that it withstand
stresses occurring during use

s normal

TRF No. IEC60269_1A
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F=2 TUVRheinland®
Report No.15032525 001 Part |

IEC 6026D-1

Clause

Requirement + Test

Result - Remark Verdict

715

Mechanical strength of fuse-link

Fuse-link have adequate mechanical strength and its

contacts are securely fixed

7.2

Insulating properties and suitability for isolaatiqm

Fuses are such that they do not lose insulatiig

properties at voliages to which they are subj
normal service

cted in

Fuse passes the tests for verification of insulgting
properties and suitability for isolation in accordance

with 8.2

7.3

Temperature rise, power dissipation of the fu

se-link

and acceptable power dissipation of the fuserholder

SeeTable b e e——

Requirements are verified by tests according

to 8.3

7.4

Operation

Fuse-link is so designed and proportioned th
tested in its appropriate test arrangement at
frequency and ambient air temperature of (2

at, when
rated
N+5)°C

W|(wW|0| O

- is able to carry continuously any current not
exceeding its rated current

- is able to withstand overload conditions as {
may occur in normal service (see 8.4.3.4)

Fuse-link satisfy these conditions if it passes
tests prescribed in 8.4

the

7.5

Breaking capacity

Fuse is capable of breaking, at rated frequer

at voltage not exceeding the recovery voltage

specified in 8.5, any circuit having prospectiv
current between

cy and

- current Iy (for “g” fuse-links) ....ccoccveeiveinenn

- current kl, (for “a” fuse-links) ................

N/A

- for a.c., rated breaking capacity at power fa
not lower than those in Table 20 ...................

- for d.c., rated breaking capacity at time con
not greater than those limits in Table 21.......

N/A

Arc voltage not exceed values given in Tablg

B...... :

Fuse satisfy these conditions if it passes the
prescribed in 8.5

tests

7.6

Cut-off current characteristic

TRF No. IEC60269_1A
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IEC 60269-1

Clause Reguirement + Test Result - Remark Verdict

Values of cut-off current measured as specified in P
8.6 are less than, or equal to, the values
corresponding to cut-off current characteristics
assigned by the manufacturer

7.7 ’t characteristics

Pre-arcing It values verified according to 3.7
(Table 7) e :

Operating It values verified according to 8.7|......... :

7.8 QOvercurrent discrimination of fuse-links .......J......... :

7.9 Protection against electric shock

T|T|TO| O

The degree of protection when the fuse is ynder IPCO
normal service conditions: ..., TP

The degree of protection when replacing the fuse- [ IP00 P
131 USSR S :

The degree of nrotection when the fuse-link and P N/A
fuse-carrier is removed:. ..........cceoeeeevvcieee el :

7.9.1 Clearances and creepage distances

Clearances are not less than the values given in
TablE O oo b s :

Creepage distances correspond to material| group, | 500V P
as defined in 2.7.1.3 of IEC 60664-1, corresponding
with rated voltage given in Table 10 ..........|J......... :

792 Leakage currents of equipment suitabie for N/A
isotation

Value of leakage current (mA) not exceed N/A

- 0,5 mA per pole for fuses in new condition N/A

w

- 2 mA per pole for fuses having been submitted to N/A
test according to 8.5 .o coeeenne

793 Additional constructional requirements for fuses N/A
with non-separable fuse-carriers, suitable for
isolation

Fuse-holder are marked with the symbol IEC N/A
60617-500369

When fuse is in open position, with fuse-link N/A
remaining inside the fuse-carrier, isolating distance
between the fuse contacts in accordance with the

isolating function are provided

Indication of this position is provided by the|position N/A
of the fuse-carrier

TRF No. IEC60269_1A
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IEC 6026

9-1

Clause

Requirement + Test

Result - Remark Verdict

There exists a locking means in order to log
fuses in the isclated position, locking is pos
only in this position

k the
sible

N/A

Fuses are designed so that the fuse-carrier
remains attached to the fuse-base giving cg
indication of the open position, and of lockin

rrect
g

N/A

7.10

Resistance to heat

All components are sufficiently resistant to |
which may occur in normal use (see 8.9 ang

neat
] 8.10)

7.1

Mechanical strength

All components of fuse are sufficiently resis
mechanical stresses which may occeur in no
use (see 8.3t03.5and 8.11.1)

tant to
rmal

7.12

Resistance to corrosion

All metallic components of fuse are resistan

tto

corrosive influences which may occur in normal use

7.12.1

Resistance to rusting

Ferrous components are so protected that t
meet relevant tests (see 8.2.4.2 and 8.11.2,

hey
3)

7122

Resistance to season cracking

Current-carrying parts are sufficiently resistg
season cracking {see 8.2.4.2 and 8.11.2.1)

ant fo

713

Resistance to abnormal heat and fire

All components of fuse are sufficiently resis
abnormal heat and fire {see 8.11.2.2)

tant to

714

Electromagnetic compatibility

N/A

Fuses within the scope of this standard are

not

sensitive to normal electromagnetic disturbances

N/A

No immunity tests are required

N/A

TRF No. IECE0269_1A
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IEC 602691

Clause

Requirement + Test

Result - Remark

Verdict

TES

81.2

At the beginning of each test, the fuse is
approximately at the ambient temperature

813

Tests made on fuses in clean and dry condit

8.1.4

Arrangement of the fuse and dimensions

Except ior degree of protection test (see 8.8
are mounted in free air in draught-free surroy

, fuse
ndings

in the normal operation position and on insulating

material of sufficient rigidity

Before tests are started, specified external

dimensions are measured and results compared with

dimensions specified in the relevant data she
manufacturer or specified in subsequent part

et of the
i3

Part I

Testing of fuse-links

Fuse-links tested with the kind{s) of current f
they are rated

or which

Fuse-links tested for a.c. with frequency for w
they are rated

hich

8.1.5.1

Complete tests

internal resistance R measured by a current

<0,11In

Measuring current (A) .....ccoooeveereeeie e

Ambient air temperature in range of 20 £ 5 °¢

The values of resistance

(see appended table)

81562

Testing of fuse-links of a homaogenecus serig

Fuse-links tested like a homogeneous series

Yes/No

If yes: fuse-links have identical enclosures in
and construction (except of fuse-elements ar
contacts)

form
d

U|T|(TD|W|TV]|OU| OO

- the same arc-extinguishing medium and sa
completeness of filling

mne

- fuse-elements of identical materials

- their cross-section of fuse-elements not exg
cross-section of fuse-links having the highest
current

ced the
rated

- number of fuse-elements do not exceed nu
fuse-elements of fuse-links with the highest r
current

mber of
ated

TRF No. IEC60269_1A
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A TUVRheinland®
Report No.15032525 001 Part |

IEC 60269-1

Clause Requirement + Test Result - Remark Verdict
- minimum distances between adjacent fusef P
elements and between the fuse-elements and the
inner surface of the cartridge is not less than|those in
the fuse-link with the highest rated current
- fuse-links used with a given fuse-holder, or P
- fuse-links intended to be used in an arrangement N/A
identical for all rated currents of the homogeneous
series
- value of Ri,f’z deoes not exceed the value for the N/A
fuse-link with largest rated current of the
homogeneous series (R measured as indicated in
8.1.5.1)
the rated breaking capacity of fuse-links not greater P
than that of the fuse-link with the largest ratefl current
within the homogeneous series
- if not, the fuse-links with greater breaking capacity N/A
subjected to tests no. 1 and no. 2
The fuse-link having the largest rated current tested P
completely according to Table 11
The fuse-link having the smallest rated current tested P
only according to Table 12
The fuse-links between the largest and smallest P
rated current tested according to Table 13

8.1.6 Testing of fuse-holders
The fuse-holders are subjected to the tests
according {o Table 14

8.2 Verification of the insulating properties and of the P
suitability for isolation

8.21 Arrangement of the fuse-holder P
The fuse-holder fitted with a fuse-links of the|largest P
dimensions for the type of fuse-holder concerned
The fuse-base fixed to a metal plate, unless P
otherwise specified
Fuse-link is replace while live - surfaces of fuse-link, P
of device for replacing it or of fuse-carrier, if of
insulating material, are provided with metal cpverings
connected during tests to the frame of the apparatus;
if of metal, they are connected direct to the frame

8.2.2 Verification of the insulating properties
Points of application of the test voltage
The test voltage is applied between:

TRF No. IEC80269_1A
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IEC 60268-1

Clause Requirement + Test Result - Remark Verdict
a) live parts and the frame with the fuse-link and the P
device for replacing it, or
the fuse-carrier, if any, in position N/A
no breakdown of insulation or flashover during 1 min P
of the applying test voltage
b) the terminals without fuse-link, device for replacing P
or the fuse-carrier
no breakdown of insulation or flashover during 1 min P
of the applying test voltage
c) live parts of different polarity in the case of| N/A

multipole fuse-holder with fuse-links, fuse-carrier(s)
or device(s) for replacing the fuse-links

no breakdown of insulation or flashover during 1 min N/A
of the applying test voltage

d} live parts which in the case of a multipole fuse- N/A
holder reach different potential after the fusedlink
operates {equipped by fuse-carrier or device for

replacing without fuse-link)

no breakdown of insulation or flashover during 1 min N/A
of the applying test voltage

The r.m.s. value of test voltage (V) as specified in 1890V P
Table 15 e

82232 Fuse-holder is subjected to humid atmospheric P

conditions

Relative humidity of ambient air (%) ....cccooeo e 7 }91-95

Ambient air temperature (°C) ...ooeeeveveeveeei et [20-30

Duration of treatment (h) ..o ;| 144

| T|(DO| ™

insulation resistance is measured between the points
prescribed in 8.2.2.1 by applying d.c. voltage of

approximately 500 V
Points of measuring: P
a) min. measured value (MQ) ... D|200MQ P
b} min. measured valie (MQ) ..o D [200MQ P
¢) min. measured value (MQ) .......cccniniiificninn : NIA
d) min. measured value (MQ) ... : N/A
The insulation resistance not less than MQ .[........ DIMQ P
8.2.3 Verification of the suitability for isolation N/A

TRF No. IEC60269_1A
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IEC 60269-1
Clause Requirement + Test Resuit - Remark Verdict
Clearances larger than values given in Table|9 are N/A
verified by dimensional measurement or by violiage
test
Points of application of the test voltage N/A
The test voltage is applied between: N/A
- terminals when the fuse-link and device for N/A
replacing it, are removed
Test voltage (kV) for verification of the rated impuise kv N/A
withstand voitage is givenin Table 16 .........L....... :
The 1,2/50 us impulse voltage applied 5 times for N/A
each polarity at intervals of 1 s minimum
no breakdown of insulation or flashover during of the NIA
applying test voltage
no disruptive discharge during the test N/A
8.2472 Fuse-holder is subjected to humid atmospheric N/A
conditions
Relative humidity of ambient air (%) .....ccocce e : N/A
Ambient air temperature (°C) ..o : N/A
Duration of treatment (h) ..o : N/A
Insulation resistance is measured between the points N/A
prescribed in 8.2.2.1 by applying d.c. voltage |of
approximately 500 V
Points of measuring: N/A
a) min. measured value (MQ) ...l I N/A
b} min. measured value (MQ) ... e : N/A
¢) min. measured value (MQ) ..o, : N/A
d} min. measured value (MQ) ......cccovvcvrneefienes : N/A
The insulation resistance not less than 1 MQ _......: N/A
8.3 Verification of temperature rise and power dissipation P
8.31 One fuse used for test {unless ctherwise statpd by P
the manufacturer) mounted in free air
Test performed at an ambient air temperature of P
(20x5) °C
Ambient air temperature during the test (°C) |........ : P
Cross-sectional area (see Table17) 70 mm? _

(MM OF MM X MY cooveveveceeeeeeeseeseeeeres e sesssposensess :

TRF No. IEC60269_1A
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IEC 60269-1
Clause Requirement + Test Result - Remark Verdict
Tightened by torgue; torque (Nm) ...l : | 16Nm _
8.3.2 The temperature of the fuse measured by method of | Thermocouple P
MEASUINNG .rvveeeieireressressirisceeesrreesssnsserssssesssdesssesins :
83.3 Measurement of the power dissipation of the|fuse- P
link
One fuse used for test (unless otherwise stated by P
the manufacturer) mounted in free air
Test performed at an ambient air temperature of P
(20£5) °C
Ambient air temperature during the test (°C} |......... . |20°C P
Cross-sectional area (see Table17) 70 mm? S
(M? OF MM X MM vt sseessse s e :
Tightened by torque; torque (NmM) ... dovneee ;| 10Nm =
8.3.4.1 Temperature rise of the fuse-holder
Applied a.c. current (A) for test equal to the rated 160A
current of the fuse-holder ..o e :
Test made with fuse-link (A), OF ..o s : | 160A
with a dummy fuse-link specified in subsequent parts | Part Il
Temperature rise imits T for contacts and terminals {Table 5): P
spring loaded contacts; limit {(K) ... . |unenclosed / enclosed
max. 44K<65K
bolted contacts; lImit (K} .....ocooviciininnic i, : |unenclosed / enclosed N/A
terminals; [mit (K) wooeoeee e e . |unenclosed / enclosed P
max. 44K<65K
8342 Power dissipation of a fuse-link
The test made with a.c. at the current (A) equal to 160A
the rated current of the fuse-link ..........cc.coo o frne :
The poinis of Measuring .......ccccvorvininininies e . |Central of blade
Measured value of power (W) dissipation in limits 10,3W<12W
(W) specified in subsequent parts ... fs :
8.3.5 The acceptabie power dissipation (W) of fuseg-holder P
not less than the rated power dissipation of the
corresponding fuse-links .............ooeienll eeneen
After the tests prescribed in 8.3, the insulating parts | 1890V P

of the fuse-holders cooled down to ambient
temperature withstood the test voltage accorgding to
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Requirement + Test

Result - Remark

Verdict

No deformation after tests of 8.3

84

Verification of operation

For 160A

8.4.1

The test arrangement as specified in 8.1.4

Length (m) of conductors (see 8.3.1)............

2m

their cross-sectional area (mmz) as specified i

Table 17 e

70

|| W| OO

842

Ambient air temperature during test within (20+5) °C

8.4.3.1

Verification of conventional non-fusing and filsing

current

a) the fuse-link subjected o the conventiona
fusing current (1) (see Table 2} ....cccu.ne...

200A

the fuse-link did not operate within the conve
time of (h) (Table 2) oo

2h

b) the same fuse-link, after cooled down to ambient
temperature, subjected to the conventional fusing

current (If) (see Table 2) .iiiniiciiicin

256A

the fuse-link operated within the conventiong
{minutes) (Table 2) ..o

57,3min

8432

Verification of rated cuirent of “g” fuse-links

One fuse-link submitted to a pulse test for 10

0 h

On-period equat to conventional time (h) ..... e

2h

Off-pericd of 0,1 of the conventional time ...

12min

Test current (A) egual to 1,05 of the rated cu

168A

After the test, the fuse-link not have changeq i

characteristics

8.4.3.1

a) the fuse-link subjected to the conventiona
fusing current () (see Table 2} ...,

200A

the fuse-link did not operate within the conve
time of (h) (Table 2) ...

2h

84

Verification of operation

For 125A

8.4.1

The test arrangement as specified in 8.1.4

Length {m) of conductors (see 8.3.1)............

2m

their cross-sectional area {(mm2) as specifieg
TALIE 17 oottt

1in

50

D|(T|O| O

842

Ambient air temperature during test within {2

D+5) °C

o

8.4.3.1

Verification of conventional non-fusing and fy
current

sing
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a) the fuse-link subjected to the conventional non- 156,3A _
fusing current (Inf) (see Table 2) ... ficnnns :
the fuse-link did not operate within the conventional 2h P
time of (h) (Table 2) v L :

k) the same fuse-link, after cooled down to ambient
temperature, subjected to the conventional fiising
current (If) (see Table 2} ....cccoveceeivieceeee e :

the fuse-link operated within the conventional time of N/A
(minutes} (Table 2) ..ococveieecececeve e | :

8432 Verification of rated current of “g” fuse-links

One fuse-link submitted to a pulse test for 100 h

On-period equal to conventional time (h) .....|......... : 2h

Off-period of 0,1 of the conventional time _...|......... : 12min

Test current {A) equal to 1,05 of the rated cufrent . : 131,3A

B V. ¥ v A w Y v

After the test, the fuse-link not have changed its
characteristics

8431 a) the fuse-link subjected to the conventional non- 156,3A
fusing current {Inf) (see Table 2) ..o :

the fuse-link did not operate within the conventional 2h P
timeof (N} (Table 2) ... e, :

84 Verification of operation For 100A

8.4.1 The test arrangement as specified in 8.1.4

Length {(m} of conductors (see 8.3.1) .o, : 2m

T| V|V T

their cross-sectional area (mm2} as specified in 35
Table 17 e e :

by

842 Ambient air temperature during test within (20+5) °C

8.4.3.1 Verification of conventional nen-fusing and fusing
current

a) the fuse-link subjected to the conventional non- 125A
fusing current (Inf) (see Table 2) ... :

the fuse-link did not operate within the conventional 2h P
time of (h) (Table 2) ..o feee :

b) the same fuse-link, after cooled down to ambient
temperature, subjected to the conventional fiising
current (If) (see Table 2) ..o :

the fuse-link operated within the conventiongl time of N/A
{minutes) (Table 2) ......ccorvveeriicceee e :
8432 Verification of rated current of “g” fuse-links P
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One fuse-link submitted to a pulse test for 100 h P
On-period equal to conventional time (h) .....|........ : 2h P
Off-period of 0,1 of the conventional time ....J......... : 12min P
Test current {A) equal to 1,05 of the rated cufrent 105A P
After the test, the fuse-link not have changed its P
characteristics
8.4.3.1 a) the fuse-link subjected to the conventional|non- 125A _
fusing current (Inf} (see Table 2) ..o :
the fuse-link did not operate within the conventional 2h P
time of () (Table 2} ..o e :
84 Verification of operation For 80A P
8.4.1 The test arrangement as specified in 8.1.4 P
Length (m} of conductors (see 8.3.1} ... doeenes : 2m P
their cross-sectional area (mm2) as specified in 25 P
Table 17 e :
842 Ambient air temperature during test within (20£5) °C
B8.4.3.1 Verification of conventional non-fusing and fusing
current
a) the fuse-link subjected to the conventional|non- 100A _
fusing current {inf) (see Table 2) .....cccciiiidniinnn
the fuse-link did not operate within the conventional 2h P
time of (h) (Table 2) ... e
b) the same fuse-link, after cooled down tc ambient _
temperature, subjected to the conventional fusing
current (If} (see Table 2) ...
the fuse-link operated within the conventional time of N/A
{minutes) (Table 2) ..o e, :
8.432 Verification of rated current of °g” fuse-links P
One fuse-link submitted to a pulse test for 100 h P
On-period equal to conventional time (h) ..............: 2h P
Off-period of 0,1 of the conventional ime ....|........: 12min P
Test current {A) equal to 1,05 of the rated cufrent . : 84A P
Aiter the test, the fuse-link not have changed)its P
characteristics
8.4.3.1 a) the fuse-link subjected to the conventionalnon- 100A _
fusing current (Inf) (see Table 2} ... e
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the fuse-link did not operate within the conventional Zh P
time of (N) (Table 2) .o e :
84 Verification of operation For 63A P
8.41 The test arrangement as specified in 8.1.4 ' P
Length {m) of conductors (see 8.3.1}............|eveeeene. : Zm P
their cross-sectional area (mm2) as specified in 16 P
Table 17 e
8.4.2 Ambient air femperature during test within (20£5) °C
8.4.3.1 Verification of conventional non-fusing and fusing =
current
a) the fuse-link subjected to the conventional non- 78,7A _
fusing current (Inf} (see Table 2} ...covecvveroeeerenns :
the fuse-link did not operate within the conventional 2h P
time of (h) (Table 2) . :

b) the same fuse-link, after cooled down to ambient
temperature, subjected to the conventional fiising
cuirent (If) (see Table 2} ... e, :

the fuse-link operated within the conventiong time of N/A
{minutes) {Table 2) ..o e :

8432 Verification of rated current of “g” fuse-links

One fuse-link submitted 1o a pulse test for 140 h

On-period equal to conventional time (h) ..... weren 1h

Off-period of 0,1 of the conventional time ....|.........: Bmin

Test current (A) equal to 1,05 of the rated cufrent . : 66,2A

T|TO|(D|T| O} O

After the test, the fuse-link not have changedq its
characteristics

8.4.3.1 a) the fuse-link subjected to the conventional non- 78,7A
fusing current (Inf) (see Table 2) .....cccceeeri v :

the fuse-link did not operate within the conventional 1h P
time of (h) {Table 2) ....ocoo

8.4 Verification of operation For 50A

8.4.1 The test arrangement as specified in 8.1.4

Length (m) of conductors (see 8.3.1) ... : 2m

T|(T|O| O

their cross-sectional area (mm2) as specified in 10
TABIE 17 et | e :

842 Ambient air temperature during test within (2D£5) °C P
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8.4.31 Verification of conventional non-fusing and fusing P
current
a) the fuse-link subjected to the conventionall non- 62,5A _
fusing current (Inf) (see Table 2) .........ccoovv i :
the fuse-link did not operate within the conventional 1h P
time of (n) (Table 2) .ovv e o :

b} the same fuse-link, after cooled down to ambient
temperature, subjected to the conventional fusing
current (If}) (see Table 2) ... e :

the fuse-link operated within the conventional time of N/A
(minutes) (Table 2) . e e :

8432 Verification of rated current of “g” fuse-links P
One fuse-link submitted to a pulse test for 100 h P
On-period equal to conventional time (h) .....] weneenen 1h P
Off-period of 0,1 of the conventional time ....J......... : 6min P
Test current {A) equal to 1,05 of the rated current . : 52,5A P
After the test, the fuse-link not have changed its P
characteristics

8.4.3.1 a) the fuse-link subjected to the conventional|non- 62,5A _
fusing current {Inf) (see Table 2) ....occevevvec e :
the fuse-link did not operate within the conventional 1h P
time of (h) {Table 2) ..o :

84 Verification of operation For 40A P

8.4.1 The test arrangement as specified in 8.1.4 P
Length (m) of conductors (see 8.3.1) ..o : 2m F
their cross-sectional area (mm2) as specified in 10 P
Table 17 e :

84.2 Ambient air temperature during test within (2015) °C

8.4.3.1 Verification of conventional non-fusing and fusing
current
a} the fuse-link subjected to the conventional non- S50A _

fusing current {Inf) (see Table 2) ............c... o :

the fuse-link did not operate within the conveptional th P
time of {h) (Table 2) ... e :

b} the same fuse-link, after cooled down to ambient
temperature, subjected to the conventional fusing
current (If) (see Table 2) ... :
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the fuse-link operated within the conventiona)| time of N/A
{minutes) {Table 2) ... s N

8432 Verification of rated current of “g” fuse-links P
One fuse-link submitted to a pulse test for 100 h P
On-period equal to conventional time (h) .....|.......: 1h P
Off-period of 0,1 of the conventional time ....}........: émin P
Test current {A) equal to 1,05 of the rated current . ; 42A P
After the test, the fuse-link not have changed|its P
characteristics

8.4.3.1 a) the fuse-link subjected to the conventional|non- 50A _
fusing current (Inf) (see Table 2) .....cccccco e,
the fuse-link did not operate within the conventional 1h P
time of (N) (Table 2) ..o e e

8.4 Verification of operation For 32A P

8.4.1 The test arrangement as specified in 8.1.4 P
Length {m)} of conductors (see 8.3.1)............ TP 2m P
their cross-sectional area (mm2) as specified in 8 P
Table 17 e :

8.4.2 Ambient air temperature during test within (20£5) °C P

8.4.3.1 Verification of conventional non-fusing and fusing
current
a) the fuse-link subjected to the conventional|non- 40A _
fusing current {(Inf) (see Table 2) .......cccccc e
the fuse-link did not operate within the conventional 1h P
time of (h) {Table 2) .o
b) the same fuse-link, after cooled down to ambient _
temperature, subjected to the conventional fusing
current (If) (see Table 2) .o b :
the fuse-link operated within the conventional time of N/A
(minutes) (Table 2) ... e

8432 Verification of rated current of “g” fuse-links P
Cne fuse-link submitted to a pulse test for 100 h P
On-period equal fo conventional time (h) ...l 1h P
Off-period of 0,1 of the conventional time ....|........: Bmin P
Test current (A) equal to 1,05 of the rated current . : 33,6A P
After the test, the fuse-link not have changed|its P
characteristics
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8431 a} the fuse-link subjected to the conventional non- 40A _
fusing current (Inf) (see Table 2) .
the fuse-link did not operate within the conventional th P
fime of (h) (Table 2} ...
8.4 Verification of operation For 25A P
8.4.1 The test arrangement as specified in 8.1.4 P
Length (m) of conductors (see 8.3.1)..ccccvee v 2m P
their cross-sectional area {mmz2) as specified in 4 P
Table 17 e e
8.4.2 Ambient air temperature during test within (20+5) °C P
8.4.3.1 Verification of conventional non-fusing and fusing
current
a} the fuse-link subjected to the conventional non- 31,3A _
fusing current {Inf) (see Table 2) ........cccccoo e
the fuse-link did not operate within the conventional 1h P
time of (h) (Table 2) ..o :
b} the same fuse-link, after cooled down to ambient _
temperature, subjected to the conventional fiising
current (If) (see Table 2) ..
the fuse-link operated within the conventional time of N/A
(minutes) (Table 2) ..o e :
8432 Verification of rated current of “g” fuse-links P
One fuse-link submitted to a pulse test for 100 h P
OCn-pericd equal to conventional time (R) ... 1h P
Off-period of 0,1 of the conventional time ....J.........: 6min P
Test current {A) equal to 1,05 of the rated cufrent 26,3A P
After the test, the fuse-link not have changed its P
characteristics
8431 a) the fuse-link subjected to the conventional non- 31,3A _
fusing current (Inf) (see Table 2) ..oocververeeee e
the fuse-link did not operate within the conveptional 1h P
time of (h) (Table 2} ... e, :
8.4 Verification of operation For 20A P
8.4.1 The test arrangement as specified in 8.1.4 P
Length {m) of conductors (see 8.3.1) ...l 2m P
their cross-sectional area (mm2) as specified in 2,5 P

Table 17 oot
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842 Ambient air temperature during test within (20£5) °C
8.4.3.1 Verification of conventional non-fusing and fusing
current
a) the fuse-link subjected to the conventional non- 25A _
fusing current {Inf} (see Table 2) ..o e ;
the fuse-link did not operate within the conventional 1h P
fimeof (h) (Table 2) ..o e :

h) the same fuse-link, after cooled down to ambient
temperature, subjected to the conventional fiising
current (If} (see Table 2) ... e :

the fuse-link operated within the conventional time of N/A
fminutes) (Table 2} .......coooveevieeeeeeeeeeeee e, :

8.43.2 Verification of rated current of “g” fuse-links

One fuse-link submitted to a pulse test for 140 h

On-period equal to conventional time () ... ........ : 1h

Off-period of 0,1 of the conventional time ....|......... : Bmin

Test current (A) equal to 1,05 of the rated current . : 21A

TW|W|T|T|TV|TD

After the test, the fuse-link not have changeq its
characteristics

8.4.3.1 a) the fuse-link subjected to the conventional non- 26A
fusing current (Inf) {see Table 2) ..o ee e, :

the fuse-link did not operate within the conventional 1h P
timeof (Y (Table 2) ..o e :

8.4 Verification of operation For 16A

8.4.1 The test arrangement as specified in 8.1.4

Length (m) of conductors (see 8.3.1).....ccccifernnenen. : 2m

T|(TV|(OW] O

their cross-sectional area (mm?2) as specified in 25
TahIE 17 et e :

842 Ambient air temperature during test within {20+5) °C

8.4.3.1 Verification of conventional non-fusing and fusing
current

a) the fuse-link subjected to the conventional non- 20A
fusing current (Inf) (see Table 2) ......cccccoeei e :

the fuse-link did not operate within the conventional 1h P
fime of (N) (Table 2) .o e :

b} the same fuse-link, after cooled down to ambient
temperature, subjected to the conventionat fiising
current (If) (see Table 2) ..o [ :
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the fuse-link operated within the conventional time of N/A
(minutes) (Table 2) .o, :

8.4.3.2 Verification of rated current of “g” fuse-links P
One fuse-link submitted to a pulse test for 100 h P
On-period equal to conventional time (h) .....|......... : 1h P
Off-period of 0,1 of the conventional time ....[......... : 6min P
Test current (A) equal to 1,05 of the rated cufrent . : 16,8A P
Aiter the test, the fuse-link not have changed its P
characteristics

8.4.3.1 a) the fuse-link subjected to the conventional non- 20A

fusing current {Inf) (see Table 2) ......cooeeei s :

the fuse-link did not operate within the conventional 1h P
time of (h) (Table 2} ... e :

8.4.3.3 Verification of time-current characteristics and gates

8.4.3.3.1 The time-current characteristics verified on the basis
of the test according to 8.5

Values of pre-arcing and operating times within the time-current zones: P
- indicated by the manufacturer N/A
- specified in subsequent parts ... o, o | Partll P
Verification for smaller current ratings, if oniy|one targest rated current fusedink is N/A
subjected to the test according to 8.5 (in case of homogeneous seties):

"g" fuse-links (except “gD”, "gG" and "gM") N/A
Tests made in connection with verification of{the N/A
gates (seeB.4.3.3.2)

Ambient air temperature within (20£5) °C ....[......... : N/A

rated current In (A) of the fuse-link ... :

test performed at voliage (V) ..o, :

test 3a) prospective current (A) equal to kin N/A
(102K <20) i e :

pre-arcing mMe (8) o eovververreiensnnennn s : -
specified pre-arcing time (s) MEXSMIN. oo : N/A
test 4a) prospective current (A} equal to Kin N/A
(BELKEB) e b :

pre-arcing ime {S) oo T

specified pre-arcing time (s) max./min. ...} : N/A
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test 3a) prospective current (A} equal to kin N/A
(252K LAY e e
Pre-arcing Me (S} vovvvevervireeeteeeeeceeee oo e - _
specified pre-arcing time (s} max.J/min. ... J.......: N/A
Verification for smaller current ratings, if only|one largest rated current fuse-link is N/A
subjected to the test according to 8.5 (in case of homogeneous series):
"a" fuse-links N/A
Ambient air temperature within (20£5) °C ....|........: N/A
rated current In (A) of the fuse-link .........co...foeeenn. : b
test performed at voltage (V) ..ccovvviveeiedereiennn &
test 3a) prospective current (A} equal to nkz In N/A
(BE M E8) i ersenenrene e s
pre-arcing tme (8) ..o o _
specified pre-arcing time (s} max./min. ... N/A
test 4a) prospective current (A) equal to nk; in N/A
(2N E3) e e s
pre-arcing fime ($) oo e =
specified pre-arcing time (s) max./min. ........| NP N/A
test 5a) prospective current (A) equal to nk; In N/A
(1N Z1,5) i
pre-arcing e {S) «ooovvcrmeeenerinernsreeree s o M
specified pre-arcing time (s} max./min. ... |.......: N/A

8.4.3.3.2 |Verification of gates P
“gG” and “gM” fuse-links “9G” / g P
rated current of the fuse-tink (A) ..o e 160 f
test performed at voltage (V) ..ol e Not specified L
a) testing current (A); pre-arcing time (s) higher than 480A;54s P
TO 8 e e :
b} testing current (A); pre-arcing time (s) less| than 950A;3,3s P
L J SOOI e
c) testing current (A); pre-arcing time {s) higher than 1450A;638ms P
d) testing current {(A); pre-arcing time (s) lesg than 2590A;10ms P
0 Tt O U RROUOTPROTIOT TR
“aM” fuse-links
rated current of the fuse-link {A) ..o
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test performed at voltage (V} ...ccccovvevveeceeinns vervrnnre _
Cross-sectional area (see Table18) -
(MM OF MM X MM oot e o enee : Ry
e) testing current {A); pre-arcing time (s) higher than N/A
BO S e e e e :
f) testing current (A); pre-arcing time (s) less than N/A
BO S oo e e :
g} testing current (A); pre-arcing time (s) higher than N/A
0,2 8 ettt s fr :
h)} testing current (A); pre-arcing time (s) lesg than N/A
0,10 S oo e :
8.4.3.3.2 iVerification of gates
“gG” and “gM” fuse-links “gG" f “ghd-
rated current of the fuse-link (A).......cccoococ s e : 125 _
test performed at voltage (V) .o e : Not specified _
a) testing current (A); pre-arcing time (s} higher than 355A;68s P
108 e e :
b) testing current (A); pre-arcing time (s) less than 715A;2,8s P
B S e :
c) testing current (A); pre-arcing time {(s) higher than 1100A;626ms P
I I - TR IPRTIPUNY RURPPUON :
d) testing current (A); pre-arcing fime (s) lesq than 1910A;9ms P
T T T U :
“aM” fuse-links N/A
rated current of the fuse-link {A)....ccovevviicfierienne : _
test performed at voltage (V) oo : _
Cross-sectional area {see Table18) _
(M2 OF MM X MM} e :
e) testing current (A); pre-arcing time (s) higher than N/A
BO S i e e :
f) testing current (A); pre-arcing time (s) less|than N/A
BO S o s :
g) testing current (A); pre-arcing time (s) higher than N/A
0 SO UUPOURUPPPRIUPN N :
h) testing current (A); pre-arcing time (s) lesq than N/A
0,10 8 e e e :
84332 Verification of gates P
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“gG” and “gM” fuse-links “aG” | gt P
rated current of the fuse-link (A)...cccvedev 100 _
test performed at voltage (V) ...coccevecvnvvrvi i fovnnnnn s Not specified _
%iesiing current {A); pre-arcing time (s) higher than 290A;54s P
SOOI UROSUUYPTPRUPITRNYOTUPRIOY NOUPUPORRS
l;) testing current {A); pre-arcing time (s} less than 5804A;3,0s P
B et e ettt nen et er s see e s
8)1testing current {A); pre-arcing time (s) higher than 820A;800ms P
1 e e e '
d) {esting current (A); pre-arcing time (s) less than 1450A;8ms P
1 Ry S UPUUR SRR PR URURTURURURIUE ORI
“aM” fuse-links N/A
rated current of the fuse-link (A).................. - _
test performed at voltage (V) ... _
Cross-sectional area (see Table18) .
{MM2 OF MM X MM }.eciiiriirriareenrerereee e v
e) testing current (A); pre-arcing time (s) higher than N/A
B0 8 v e
f) testing current (A); pre-arcing time (s) less|than N/A
B0 S oo et
g) testing current (A); pre-arcing time (s) higher than N/A
0,2 8 e
h) testing current (A); pre-arcing time (s) less than N/A
0,10 S toverirrrrrererrenre e s e e et eeadeenansens |
8.4.33.2 |Verification of gates P
“gG” and “gM” fuse-links “gG” / ‘gt
rated current of the fuse-lnk (A).....ccooe e 80 _
test performed at voltage (V) oo Not specified _
a) testing current {A); pre-arcing time {s) higher than 215A;64s P
b) testing current (A); pre-arcing time (s) less than 425A;2,63 P
L TP U PTOTEURPORTTON ISR
c) testing current (A); pre-arcing time (s} higher than 610A;780ms P
0,1 5 e
d) testing current (A); pre-arcing time (s) lesq than 1100A;9ms P
0,7 8 v e e
“aM” fuse-links N/A
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rated current of the fuse-link (A)........ccoeeiit oo _
test performed at voltage (V) v -
Cross-sectional area (see Table18) _
{MIM2 OF MM X MM ). e
e) testing current (A}; pre-arcing time (s) higher than N/A
f) testing current {A); pre-arcing time (s) less|than N/A
BO S o e [
g) testing current (A}, pre-arcing time (s} higher than N/A
h) testing current (A); pre-arcing time (s) less than N/A
0,10 8 1o reirrire e et et [
8.43.3.2 |Verification of gates
“gG" and “gM"” fuse-links “‘qG" f “ght*
rated current of the fuse-link (A).........cc.co. ol 63 _
test performed at voltage (V) .neenienens Not specified _
?[))testing current (A); pre-arcing time (s) higher than 160A;78s P
b} testing current (A); pre-arcing time (s) less than 320A;2,9s P
B S e e Lo
c) testing current {A); pre-arcing time (s) higher than 450A;680ms P
0,1 8 e e :
d) testing cumrent (A); pre-arcing time (s) lesg than 820A;8ms P
R = S U P PRI
“aM” fuse-links N/A
rated current of the fuse-link {A).....ccccevevrcinrinnn _
test performed at voltage (V) oo _
Cross-sectional area {see Table18) _
(MM2 OF MM X MM} vecrnecee e ereees
e} testing current (A); pre-arcing time (s) higher than N/A
f) testing current (A); pre-arcing time (s) less|than N/A
BO S rvivrieeereeenem e str s e r e e e b s
g) testing current (A); pre-arcing time (s) higher than N/A
h) testing current (A); pre-arcing time (s} less than N/A

0,10 8 oo e e
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8.4.3.3.2 |Verification of gates
“gG" and “gM” fuse-links “gG” IEghZ
rated current of the fuse-link (A) ..ol 50 _
test performed at voltage (V) «oooveveeeee Not specified _
%tes’cing current (A); pre-arcing time {s) higher than 125A;60s P
g) testing current {A); pre-arcing time (s) less than 250A;3,1s P
S irrerteeerere et b e bt ane e e e e et b |
B)Ttesting current (A); pre-arcing time (s) higher than 350A;706ms P
s - TS SUOY T '
d) testing current (A); pre-arcing time (s) lesg than 610A;9ms P
0.1 8 e e e e
“aM” fuse-links N/A
rated current of the fuse-link (A).......ccoceii e _
test performed at voltage (V) ....ccoovvcc e _
Cross-sectional area (see Table18) _
{MIM2 OF MM X I e
e} testing current (A); pre-arcing time (s} higher than N/A
f) testing current {A); pre-arcing time {s) less|than N/A
BO S .oiiiiiiiccre e ner e s |
g) testing current {A); pre-arcing time (s) higher than N/A
h) testing current (A); pre-arcing time (s) lesg than N/A
0,710 8 st ettt re e s e
8.4.3.3.2 |Verification of gates
“gG” and “gM” fuse-links “‘gG” [/ “ghd” P
rated current of the fuse-link (A)......ccccceeeie ot 40 _
test performed at voltage (V) ..o i Not specified _
a) testing current (A); pre-arcing time (s} higher than 95A;62s P
T0 8 oot b :
g) testing current (A); pre-arcing time (s) less than 190A;2.8s P
-SSRSO ORUOIO DU PTRUUT O FOTOTOR:
¢) testing current (A); pre-arcing time (s) higher than 260A;680ms P
Tt T 2O OO PTO OO PR SO :
d) testing current (A), pre-arcing time (s} less than 450A;8ms P
0,1 8 e b
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“aM” fuse-links N/A
rated current of the fuse-iink (A)....ccocevivi oo : _
test performed at voltage (V) ..o, : _
Cross-sectional area (see Table18) _
{MIM2 OF MITE X TN e e :

e} testing current (A}, pre-arcing time (s) higher than N/A

BO S o e s :

f) testing current {A); pre-arcing time (s) less than N/A

BO S et e s :

g) testing current {(A); pre-arcing time (s) higher than NIA

0,2 5 et :

h) testing current (A); pre-arcing time (s) less|than N/A,

0,10 8 oo et e e :

8.4.3.3.2 |Verification of gates 2

“gG" and “gM" fuse-finks “aG" / “ghd*

rated current of the fuse-link (A)......ccooeee e, : 32 _

test performed at voltage (V) ...oocevevvinieninns reeee Not specified _

a) testing current (A); pre-arcing time (s) higher than 75A;80s P

10 S e e :

g) testing current (A); pre-arcing time (s} less|than 1504;3,1s P
2SSOSR STURUT SUSTOT :

8)1testing current {A); pre-arcing time (s) higher than 200A;820ms P
8 e b :

d) testing current {A); pre-arcing time (s) less|than 350A;10ms P

01 - TR DR :

“aM” fuse-links N/A

rated current of the fuse-link (A)........cccceevien e : _

test performed at voltage (V) ..cvcvvvorcnvcnncfvrnne : _

Cross-sectional area (see Table18) _

(M2 OF MM X MM} e

e) testing current (A); pre-arcing time (s) higher than N/A

BOS i b :

f} testing current (A); pre-arcing time (s) less than N/A

B S i e e e :

8) 2tes,ting current {A); pre-arcing time (s) higher than N/A
- SO OO SR :
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h) testing current (A); pre-arcing time (s) lesg than N/A
0,10 8 e e, :
8.4.3.3.2 |Verification of gates
“gG” and “gM” fuse-links “gG”" ! “gM” P
rated current of the fuse-link {A).........c.cco oo e : 25 _
test performed at voltage (V) ..covvvvivieniei e, : Not specified »
?()Jtesting current {A); pre-arcing time (s) higher than 52A;78s P
B ererrrrerre e sttt e et se s s e e :
g) testing current (A); pre-arcing time (s} less than 110A;2,9s P
3OS USUUTORON NUTO
¢) testing current {A); pre-arcing time (s) higher than 150A;760ms P
Tt U TN :
d} testing current (A); pre-arcing time {s) less|than 260A;9ms P
0,1 8 e :
“aM” fuse-links N/A
rated current of the fuse-link {A)......ccocevvveici e, : _
test performed at voltage (V) .oocvcvcee e e s .
Cross-sectional area (see Table18) _
{MM2 or MM X MM ). bae e :
e} testing current (A}, pre-arcing time (s) higher than N/A
BO 8 oo e :
f) testing current (A); pre-arcing time (s} less than N/A
B0 5 e e e e :
g) testing current (A); pre-arcing time (s} higher than N/A
8 TR BN :
h) testing current (A); pre-arcing time (s) less|than N/A
0,108 oot e |
84332 Verification of gates P
“gG” and “gM” fuse-links “gG” [ gh”
rated current of the fuse-link (A)................. 20 _
test performed at voltage (V) ..ocoovvvciccifon Not specified _
a) testing current (A); pre-arcing time {s) higher than 42A;110s P
TO 5 e e :
g) testing current (A); pre-arcing time (s) less|than 85A;3,4s P
TSRO U P ORI URPTOUROPSUIN DYSVTURRE:
110A;820ms P

¢) testing current (A); pre-arcing time (s) higher than

L g
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g)1testing current (A); pre-arcing time {s) lesg than 200A;10ms P
J0 8 e e
“aM” fuse-iinks N/A
rated current of the fuse-link (A).......cooceei oo, _
test performed at voltage (V) ..o _
Cross-sectional area (see Table18) _
{MM2 OF MM X MM).eeiiieeeeee e e
e) festing current (A); pre-arcing time (s) higher than N/A
BO B it e :
f) testing current (A); pre-arcing fime (s) less than N/A
BO 8 it e
g} testing current (A}, pre-arcing time (s) higher than N/A
h) testing current {(A); pre-arcing time (s) less than NIA
0,10 8 oo
8.4.3.3.2 | Verification of gates
“gG” and “gM" fuse-links “gG” [ ghie
rated current of the fuse-link (A).....corerrfrinn 16 _
test performed at voltage (V) e Not specified _
?g)testing current (A); pre-arcing time (s) higher than 33A;108s P
=S SU TS UUTUSUSUTRTOI SO ;

g) testing current {A); pre-arcing fime (s) less than 65A;3,4s P

2OV UR OO SRR SRR
g)1testing current (A); pre-arcing time (s) higher than 85A,780ms P

e OOV U UTUUSRRIN FR :
d) testing current (A); pre-arcing time (s) less| than 150A;10ms P
0,1 8 e :
“aM” fuse-links N/A
rated current of the fuse-link {(A).......cceoeric e : _
test performed at voltage (V) ..o : _
Cross-sectional area (see Table18) _
{(MM2 OF MM X MM cevivviriniaeesereeseeeeieeseresedhesreanes :
e) testing current (A); pre-arcing time (s} higher than N/A
f) testing current {A); pre-arcing time {s) less than N/A

10 1= TSSO
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g) testing current (A); pre-arcing time (s) higher than N/A
0,2 5 e eae e e :
h) testing current (A); pre-arcing time (s) less than N/A
0,10 8 i s
8434 Overload For 16A and 160A

The test arrangement is same as that for the
temperature rise test (see 8.3.1)

Three fuse-links submitted to 50 pulses havipg the P
same duration and test current ..., :

test performed at voltage (V) ..., : Not specified

“g" fuse-links:

test current (A) equal to 0,8 times the current stated 30,4A/464A
forapre-arcing time of 55 .iicvciclene, :

duration of each pulse 5 s

time (s) interval between pulses equal to 20 $ of the 12min/24min
conventional time (s) specified in Table 2 ...|......... :
“a” fuse-links: N/A
rated current In {(A) of fuse-link .................... eeeen ! N/A
test current {A) equal to kql, £ 2% ..o v N/A
the pulse duration (s) corresponds to that indicated N/A
on the overload curve for k41, stated by
MaNUfaCIUrer ... e
time (s) intervals between pulses equal to 3 times N/A
the pulse duration ...........cceceriivivnicinineea, weereneen
fuse-links having ambient air temperature subjected 30,4A/464A P
to a current {A) equal to current for the overload test
pre-arcing time (s) of sample lies within the 1) 68s/64,9s P
manufacturers time-current zone .......coccco o | 2)74s/48,3s
3) 72s/57 25

8435 Conventional cable overload protection {for "gG” P
fuse-links only)
fuse-link mounted as specified in 8.4.1 P
provided with PVC insulated copper conductprs of 70

cross-sectional area (mm?) (see Table 19) .|......... :

fuse and conductor connected to it, preheated with 160A P
rated current (A) of fuse-link ..., vemeeeen

for a time (h) equal to the conventional time |......... : 2h P
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test current increased to 1,45 I, (A) {I; specified in 243 BA P
Table 19) e, TR
the fuse-link operated in time (s) less than the 5207s P
conventional tme (8) ...cccovecevevecicieeneeeen, e ©
8435 Conventional cable overload protection (for "gG" P
fuse-links only)
fuse-link mounted as specified in 8.4.1
provided with PVC insulated copper conduciors of 25
cross-sectional area {(mm2) (see Table 19) .|........ Sl
fuse and conductor connected to it, preheated with 80A P
rated current (A) of fuse-link ........cccievni o, :
for a time (h) equal to the conventional time |........ : 2h P
test current increased to 1,45 1z (A) (I1z specified in 123,3A P
Table 19) e :
the fuse-link operated in time (s} less than the 3798s P
conventional imMe (8) ..o e :
8.43.5 Conventional cable overload protection (for "gG" P
fuse-links only)
fuse-link mounted as specified in 8.4.1 P
provided with PVC insulated copper conductprs of 16 P
cross-sectional area {mm?2) (see Table 19} |......... :
fuse and conductor connected to it, preheated with 63A P
rated current (A) of fuse-link ..o i, :
for a time (h) equal to the conventional time |......... : 1h P
test current increased to 1,45 [z (A) (Iz specilied in 91,4A
Table 19} oot :
the fuse-link operated in time (s} less than the 4007s P
conventional fime () oo e :
8.4.35 Conventional cable overload protection (for "gG" P
fuse-links only)
fuse-link mounted as specified in 8.4.1
provided with PVC insulated copper conductors of 4
cross-sectional area (mmz2) (see Table 19) [......... :
fuse and conductor connected to it, preheated with 25A P
rated current {A) of fuse-link ... wreeenn
for a time (h) equal to the conventional time |.........: 1h
test current increased to 1,45 1z (A) {1z specified in 39,2A
Table 1) oot s :
TRF No, IEC60269_1A
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the fuse-link operated in time (s} less than the 3452s P
conventional ime (8) ..o o :
8.4.3.6 Operation of indicating devices and strikers, |f any P
Operation of indicating device verified in combination P
with the verification of breaking capacity (seg 8.5.5)
The verification of striker operation: N/A
"g" fuse-link tested at current (A) equal to current N/A
i+ (seeTable 20 abd 21) .coocviciieciicee e :
recovery voltage (V) ..cocvvcoeveevceeceeeenececnfeeenene X NIA
stated recovery voltage (V) .cccvvicinivecnovvieenns : NiA
“a" fuse-link tested at current (A) equal to current N/A
2Kk, {A) (see Figure 2) ooveeeeeeee e, :
recovery voltage (V) .o e ; N/A
stated recovery voltage (V) ..cccccvevevveeccccienfoenn, : N/A
Striker operate during all tests made at recovery N/A
voltage of at least 20 V
No failure of indicating device or striker P
8.5 Verification of the breaking capacity P
8.5.1 The test arrangements as specified in 8.1.4 P
852 Characteristics of the test circuit as specified P
Scheme of test circuit (see Figure 5) P
Deviations form specified characteristics of tgst P
CIFCLHE e e e :
8.5.3 Measuring instruments P
854 Calibration of test circuit P
Calibration oscillograms and their evaluation P
8.5.6 The breaking-capacity tests made at an ambijent air P
temperature of (20 + 5) °C
Breaking-capacity tests on a.c. fuses P
8.5.5.1 Table 20, test No. 1 for "g" and "a" fuse-links For 16A P
Rated breaking capacity of the fuse-links {kA), at 120KkA,500VAC =
VOEEGE (V) o srias :
Rated current {A) of the fuse-links ............... s : 16A
Prospective current |y (kA) equal to rated bregking 120kA
capacity within a tolerance of + 10%, - 0% ..[......... :
Power fActor ..o e : 0,20 P
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Initiation of arcing after voltage zero: within 40° - 65° | 1) 49,2 P
for sample 1 and within 65° - 80° for sample |2 and 3, | 2) 66,3
TS URIN P : 3) 85,3
for sample 1) arcing after voltage zero within N/A
0%+ 10°% - 0% cieiercieiieseeevinvinsinneeiessesses foneinns |
Power-frequency recovery voltage: voltage (V) i.e 1) 568V P
(%) of rated voltage within 105% + 5%, - 0%|of the | 2) 568V
rated voltage or 110% + 5%, - 0% cf the rated 3) 568V
VORBGE vviveiveircirrevees e eeie e e saie e e e
Cut-off current (A) ..o 1) 3,7kA P

2) 3,8kA
3) 3,7kA

8.56.8 Acceptability of No. 1 test resulis
a) max. arc voltage (V) did not exceed stated values 918,6V<2500V
of 7.5 (Table B) ..oooeeeeeeee e e
b) fuse-links operated without external effects or P
damage to the components of the complete fuse
¢) no permanent arcing, flashover or ejection of P
dangerous flames
d} no damage of fuse components hindering|from P
their further use
e) no damage of fuse-link such, that it is diffiguit or P
dangerous o replace them
f) fuse-link remains in cne piece before its removal P
from the fuse- carrier
g) resistance (MQ) between contacts of fuselinks 1)15 P
after test not less than 50 000 Q for the rateq voltage | 2) 25
of fuse-links to 250 V, 100 000 Q in all other cases : |3) 15

8.5.5.1 Table 20, test No. 1 for "g" and "a" fuse-links For 160A P
Rated breaking capacity of the fuse-links (kA}, at 120kA,500VAC _
VORAGE (V) oot e
Rated current (A) of the fuse-links ............... e s | 180A
Prospective current |1 (kA) equal to rated breaking 120kA
capacity within a tolerance of + 10%, - 0% ..|.........:
Power factor ... e 0,20
Initiation of arcing after voltage zero: within 40° - 65° | 1) 58,8
for sample 1 and within 65° - 90° for sample 2 and 3, 2) 86,7
OF ettt ettt b e se e e e e n s 3)89.3
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for sample 1} arcing after voltage zero within ‘ N/A
0%+ 10°%, - 0% e e :
Power-frequency recovery voltage: voltage (V) i.e 1) 568V P
(%) of rated voltage within 105% + 5%, - 0%|of the 2) 568V
rated voltage or 110% + 5%, -~ 0% of the rated
VOIBEE 1vovvvrerereoieerereersemseoresressssssesessessssessos fonseens . |3y 588V
Cut-off current (A) ... D O]1)12,86KA P
2) 14,5kA
3)15,3kA

8.5.8 Acceptability of No. 1 test results

a) max. arc voltage (V) did not exceed stated values |914,3V<2500V
Of 7.5 (Table B) ..occvvevrercrmrccrsererimres s raeforvanenes :

b) fuse-links cperated without external effects or P
damage to the components of the complete fuse

¢) no permanent arcing, flashover or ejection of P
dangerous flames

d} no damage of fuse components hindering|from P
their further use

e) no damage of fuse-link such, that it is difficult or P
dangerous to replace them

f) fuse-link remains in one piece before its removal P
from the fuse- carrier

g) resistance (MQ) between contacts of fusetlinks 1) 25 P
after test not less than 50 000 @ for the rated voltage 2)7
of fuse-links to 250 V, 100 000 Q in all other pases :

3)20
8.5.5.1 Table 20, test No. 2 for "g" and "a" fuse-links

Prospective current | (KA) ..o : 11,88kA P
Test made under conditions which approximpte P
those giving maximum arc energy
Power factor ... e : 0,27 P
Making angle after voltage zero: within tolerance 1)8,6 P
0% 4+ 20°, = 0% oo b s : |2)586

38,7
Power-frequency recovery voltage: voltage (V) i.e 1) 568 P
(%) of rated voltage within 105% + 5%, - 0%|of the  }2) 568
rated voltage or 110% + 5%, - 0% of the rated 3) 568
L7101 r= o = OO SV :
Recovery voltage maintained at a value (V); duration P

(s) for sample (NO.) i fereinns :
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For other samples duraticn 15 s (8.5.5.2)

8.5.8 Acceptability of No. 2 test results

a) max. arc voltage (V) did not exceed stated values 1035V<2500V
of 7.5 (Table 8) .vvvevivireiriee i

b) fuse-links operated without external effects or P
damage to the components of the complete fuse

¢) no permanent arcing, flashover or ejection of P
dangerous flames

d) no damage of fuse components hindering{from P
their further use

e) no damage of fuse-link such, that it is difficult or P
dangerous to replace them

f) fuse-link remains in one piece before its removal P
from the fuse- carrier

g) resistance (MQ) between contacts of fuserlinks 1) 500 P
after test not less than 50 000 Q for the rateq voltage | 2) 300
of fuse-links to 250 V, 100 000 Q in all other cases : | 3) 500

8.5.5.1 Table 20, test No. 2* for "g" and "a" fuse-links, for (see appended table) N/A
I = l4
Prospective current I, (kA) for test No. 2 greater than N/A
the rated breaking capacity (KA) .....cccoevevnnefeinnes :
Test made on six samples replacing tests of Nos. 1 N/A
and 2. Test made with current 15 (kA) ........... v
Making angels differ approximately 30° between N/A
each test
Power factor ..vo.ecvven e Lo : N/A
8.5.8 Acceptability of No. 2 test results N/A
a) max. arc voltage (V) did not exceed stated values N/A
of 7.5 (Table 6} .ovvvveee e, :
b) fuse-links operated without external effects or N/A
damage to the components of the complete fuse
¢) no permanent arcing, flashover or ejection of N/A
dangerous flames
d) no damage of fuse compoenents hindering|from N/A
their further use
&) no damage of fuse-link such, that it is difficult or N/A

dangerous to replace them

f) fuse-link remains in one piece before ifs refmoval N/A
from the fuse- carrier
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8.5.5.1 Table 20, test No. 3 for "g" and "a" fuse-links

Prospective current for "g" fuse-link I (A) equal to 820A
S NSRS STRRRPRERSY AR :

Prospective current for "a" fuse-link I3 (A) equal to N/A
2,5 Kaly e :

POWEY fACION ..vvvvireerii et esvenieree s ] ereesens : 0,45

Tolerance on current + 20%

Recovery voltage (V) maintained for 156 s (8.5.5.2)

8.5.8 Acceptability of No. 3 test results

V|(TwW|O|T|T

a) max. arc voltage (V) did not exceed stateq values <2500V
of 7.5 (Table B) .o

b) fuse-links operated without external effects or P
damage to the components of the complete fuse

¢) no permanent arcing, flashover or gjection of P
dangerous flames

d) no damage of fuse components hindering|from P
their further use

e) no damage of fuse-link such, that it is diffigult or P
dangerous to replace them

f) fuse-link remains in one piece before its removal P
from the fuse- carrier

g) resistance (MQ) between contacts of fusetlinks 1) 14 P
after test not less than 30 000 Q for the rated voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other pases : | 3)

8.5.5.1 Table 20, test No. 4 for "g" and "a" fuse-links

Prospective current for "g" fuse-link I, (&) eqyal to 520A
2,0 if ............................................................... [T

Prospective current for "a" fuse-link 14 {A) eqyial to N/A
1,8 Kaly crveeeeeerieeemieeee e seniesrenrenrenn e e :

PoWer fAGION ...e e e e eeeeeeee e : 0,45

Tolerance on current + 20%, - 0%

Recovery voltage (V) maintained for 15 s (8.5.5.2) :

858 Acceptability of No. 4 test results

T|T|TV| OO

a) max. arc voltage (V) did not exceed stateq values <2500V
of 7.5 (Table B) oo i :

b) fuse-links operated without external effects or P
damage to the components of the complete fuse
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¢} no permanent arcing, flashover or ejection of P
dangerous flames
d) no damage of fuse components hindering|from P
their further use
e) no damage of fuse-link such, that it is difficult or P
dangerous to replace them
f} fuse-link remains in one piece before its removal P
from the fuse- carrier
g) resistance (MQ) befween contacts of fusetlinks 1) 7 P

after test not less than 50 000 Q for the rated voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other cases : 3)

8.5.5.1 Table 20, test No. 5 for "g" and "a" fuse-links P

Prospective current for "g" fuse-link ls (A) eqdal to 320A
F,25 [ oo e :

Prospective current for "a" fuse-link |5 (A) eqdial to N/A
kzln .......................................................................... .

Power fActor ... s e : 0,45

Tolerance on current + 20%, - 0%

Recovery voltage (V) maintained for 15 s (8.5.5.2) :

8.58 Acceptability of No. 5 test results

T|T©]|D| 0| O

a) max. arc voltage (V) did not exceed stated values <2500V
OF 7.5 (Table B) cooeeeeeererrcrneeservnraermrr e e :

b) fuse-links operated without external effects or P
damage to the components of the complete fuse

¢) no permanent arcing, flashover or gjection of P
dangerous flames

d) no damage of fuse components hinderingfrom P
their further use

e) no damage of fuse-link such, that it is diffiguit or F
dangerous to replace them

) fuse-link remains in one piece before its removal P
from the fuse- carrier

g) resistance (MQ) between contacts of fuseqlinks 1) 20 P
after test not less than 50 000 Q for the rated voltage |2)
of fuse-links to 250 V, 100 000 Q in all other cases : | 3)

Breaking-capacity tests on d.c. fuses N/A

8.5.5.1 Table 21, d.c.test No. 1 for "g" and "a" fuse-links N/A

TRF No. IEC60269_1A
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Rated breaking d.c. capacity of the fuse-linkg (kA), at
VOIRAGE (V) oot s s e :
Rated current (A) of the fuse-links ..............|....... X N/A
Rated voltage (V) of the fuse-links ........ccc... il : N/A
Prospective current |5 (kA) equal to rated bregking N/A
capacity within a tolerance of + 10%, - 0% ..|......... :
Time constant {(ms) between 150 20ms ....}........: N/A
Arcing commences at current (A) oo S _ ‘

2)

3) -
Value of recovery voltage: voltage (V) within 1) N/A
tolerances 115 + 5%, - 9% of the rated voltage ..... )

3)

8.58 Acceptability of No. 1 test resuits N/A
a} max. arc voltage (V} did not exceed staled values NIA
of 7.5 (Table 8) ..o e :

b) fuse-links operated without external effects or N/A
damage to the compoenents of the complete fuse

¢) no permanent arcing, flashover or gjection| of N/A
dangerous flames

d) no damage of fuse components hindering|from N/A
their further use

e} no damage of fuse-link such, that it is diffigult or N/A
dangerous to replace them

f) fuse-link remains in one piece before its removal N/A
from the fuse- carrier

g) resistance (MQ) between contacts of fuse4links 1) N/A
after test not less than 50 000 Q for the rated voltage | 2)

of fuse-links to 250 V, 100 000 Q in all other ¢ases ; 3)

8.5.5.1 Table 21, d.c.test No. 2 for "g" and "a" fuse-links N/A
a) During test No. 1 arcing commences at a ¢urrent N/A
20,5 l4, test No. 2 was not performed
b) Prospective current I (A). Test made under N/A
conditions which approximate those giving maximum
BIC BNETGY 1vereeiaeereerereereeesesiatesteses e naensanseioeseees :

Time constant (ms) between 15t0 20 ms ............. : N/A
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Arcing commences at current (A) ...l 1 R U A
2)
3) S
Value of recovery voltage: voltage (V) within 1) N/A
tolerances 115 + 5%, - 9% of the rated voltage ..... D 12)
3)

8.58 Accepfability of No. 2 test results N/A
a) max. arc voltage (V) did not exceed stated values N/A
of 7.5 (Table B} ....occcvvvniei e e,

b} fuse-links operated without exiernal effects or N/A
damage to the components of the complete fuse

c) no permanent arcing, flashover or gjection| of N/A
dangerous flames

d) no damage of fuse components hindering|from N/A
their further use

&) no damage of fuse-link such, that it is diffigult or N/A
dangerous to replace them

f) fuse-tink remains in one piece before its removal NIA
from the fuse- carrier

g) resistance {MQ) between contacts of fusetlinks 1) N/A
after test not less than 50 00C Q for the rated voltage | 2)

of fuse-links to 250 V, 100 000 Q in all other cases : | 3)

8.5.5.1 Table 21, d.c.test No. 3 for "g" and "a" fuse-links N/A
Conventional fusing current {(A) ..o foeenn. e
Prospective current I; {A) equal to 3,2 I ... | N/A
Tolerance on current (%) £ 20% .ovoeveeeccce e N/A
Time constant (ms) between 15t020ms ... |......... : N/A
Arcing commences at current (A} ..o 1) _ e

2)

3)
Value of recovery voltage: voltage (V) within 1) N/A
folerances 115 + 5%, - 9% of the rated voltage ..... D 12)

3)

8.58 Acceptability of No. 3 test results N/A
a) max. arc voltage (V) did not exceed stafeq values N/A
OF 7.5 (TaDI8 B} oo
b} fuse-links operated without external effects or N/A
damage to the components of the complele fuse

TRF No. IEC60269_1A
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¢) no permanent arcing, flashover or gjection of N/A
dangerous flames
d} no damage of fuse components hindering|from N/A
their further use
e} no damage of fuse-link such, that it is diffigult or N/A
dangerous to replace them
f) fuse-link remains in one piece before its removal N/A
from the fuse- carrier
g} resistance (MQ) between contacts of fuseslinks 1) N/A
after test not less than 50 000 Q for the rated voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other cases : 3)

8.5.5.1 Table 21, d.c.test No, 4 for "g" and "a" fuse-links N/A
Conventional fusing current {A) ....ocoovveeeecfnennnnn _
Prospective current I, (Ayequalto 2,0  .......f........ N/A
Tolerance on current (%) + 20%, - 0% .ccvvcecdicneennn N/A
Time constant {(ms) between 15t0 20 ms ............. N/A
Arcing commences at current (A) ..o 1) =

2)

8) S
Value of recovery voltage: voltage (V) within 1) N/A
tolerances 115 + 5%, - 9% of the rated voltage ..... 2)

3)

8.5.8 Acceptability of No. 4 test results N/A
a) max. arc voltage (V) did not exceed stated values N/A
of 7.5(Table B) .o e
b} fuse-links operated without external effects or N/A
damage to the components of the complete fuse
¢) no permanent arcing, flashover or ejection| of N/A
dangerous flames
d) no damage of fuse components hindering ffrom N/A
their further use
e) no damage of fuse-link such, that it is diffigult or N/A
dangerous to replace them
f) fuse-link remains in one piece before its removal N/A
from the fuse- carrier
g) resistance (MQ) between contacts of fuseqlinks 1) N/A
after test not less than 50 000 Q for the rated voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other cases : 3)
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8.5.5.1 Table 21, d.c.test No. 5 for "g" and "a" fuse-links N/A
Conventional fusing current {A) ....oooeiceideenn, : _
Prospective current |5 (A) equal to 1,25 | .....J......... : N/A
Tolerance on current (%) + 20%, - 0% ... foeenee. : N/A
Time constant (ms) between 150 20 Ms ... ........ : N/A
Arcing commences at current (A) .....coocoeo e RN o

2)

3)
Value of recovery voltage: voliage (V) within 1) N/A
{olerances 115 + 5%, - 9% of the rated voltage ..... s 2)

3)

8.58 Acceptability of No. 5 test resuits N/A
a) max. arc voltage (V) did not exceed stated values N/A
of 7.5 (Table 8} e e :

b) fuse-links operated without external effects or N/A
damage to the components of the complete fuse

¢) no permanent arcing, flashover or ejection|of N/A
dangerous flames

d) no damage of fuse components hindering|from N/A
their further use

e) no damage of fuse-link such, that it is diffigult or N/A
dangerous to replace them

f) fuse-link remains in one piece before its removal N/A
from the fuse- carrier

g) resistance (MQ} between contacts of fuse;links 1) N/A

after test not less than 50 000 Q for the rated voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other gases : | 3)

8.6 Verification of the cut-off current characteristics

8.6.2 The values measured did not exceed cut-off
characteristics indicated by the manufacturen (see
5.8.1)

8.7 Verification of I°t characteristics and overcurrent P
discrimination

8.7.2 The operating ’t values measured not excegd the P
values indicated by the manufacturer, or

those specified in subsequent paris P

The pre-arcing I values not less than minimum pre- N/A
arcing values given by the manufacturer, or
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they lie within the limiis indicated in Table 7 P
8.7.3 Verification of compliance for fuse-links at 0,01 s
"gG" and "gM" fuse-links at 0,01 s comply with
Table 7
874 Verification of overcurrent discrimination P
The discrimination of the fuse-links verified by means P

of the time-current characteristics and the pre-arcing
and operating I’t values

8.8 Verification of the degree of protection of englosures
Degree of protection IP ........coovecveivncece e, : [IPCO
Verification by test under conditions specified in
IEC B0529 ... e :

8.9 Verification of resistance to heat P
No damage impaired by heat during the previous F
tests (in particular with respect to 8.3, 8.4, 8.% and
8.10)

8.10 Verification of non-deterioration of contacts

8.10.1 Three samples provided with standardized dummy

fuse-links of the highest current rating (A) intended to
be used in the fuse-holder (see subsequent parts) :

8.10.2 Test current (A) for load period ...l : 200A

Duration (s) of load period ......ccccevvevcvviniecrveereens : 0,5h

Duration {s) of no-load period ... e : 0.,2h

T|U]|0|(0

a) Test of 250 cycles, measured values not exceed
the limits given in subsequent parts

b) Test of 750 cycles, measured values nct gxceed P
the limits given in subsequent parts

8.11 Mechanical and miscellanecus tests P

8.11.1 Mechanical strength

Mechanical characteristics of fuse and its parts
judged in the context of normal handling and
mounting as well as with results shown after
breaking-capacity test (see 8.5), if not otherwise
specified in the subsequent parts

8.11.2 Miscellaneous tests

8.11.2.1 Verification of freedom from season cracking

TRF No. IEC80268_1A
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Current-carrying parts made of rolled copper|alloy P

with less than 83% copper content and with all
grease removed, placed for 4 h in test cabinet having
temperature of (30 £ 10) °C

After this, samples placed for 8 h in test cabinet, on P
the bottom of which is ammonium chloride solution
having pH value 10 - 11

After test no cracks visible to the unaided eye

8.11.2.2 Verification of resistance to abnormal heat arhd fire

8.11.2.2.1 |Parts of insulating material, except ceramic, have a
fimited duration of burning without spreading fire by
flames or burning droplets or glowing particlgs falling
from the specimen

811225 |Glow-wire test: (650 £ 10) °C N/A

Parts of insulating materials not necessary g retain N/A
current-carrying parts in position even though they
are in contact with them, made the glow-wire test

{650 £ 10) °C

No visible flame, or burning or glowing of the N/A
specimen extinguish within max. (s) after rernoval of
the glow-wire. LImit (302 118 ..o enec e :

No burning of the tissue paper N/A
No scorching of the pinewood board N/A
Glow-wire test: (960 £ 10) °C No flame P

Parts of insulating materials necessary to retain P
current-carrying parts and parts of the earthing
circuit, if any, in position , made the glow-wire test
(960 £ 10) °C

No visible flame, or burning or glowing of the P
specimen extinguish within max. (s) after removal of
the glow-wire. Limit (30 £ 1) s oo :

No burning of the tissue paper

No scorching of the pinewood board

8.11.2.3 Verification of resistance to rusting

T| 0| B O

Tested parts after degreasing (10 min in spegified
solution) placed for 10 min in air saturated with
moisture and after that dried 10 min in an ambient
temperature (100 = 5) °C

Surface of tested parts show no signs of rust P

TRF No. IEC80269_1A
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APPENDIX 1
8.1.5.1 TABLE: Internal resistance of the fuse-links P

a) rated current (A) of the fuse-link

measuring current (A)

ambient air temperature (°C)

3

7,250 |7,188 |6,750 |7,563

b) rated current (A) of the fuse-link

measuring current {A)

internal | . , sarn

resistart |. w5

Mg | s

R (mQ) 4,550 4,650 |5,550 |4.850 [4,950
¢) rated current (A) of the fuse-link 25 .
measuring current (A) 2,6 —
ambient air temperature (°C) 25 —

internal- |- “ 7 sample No.

resistan |* AN S

R e i

.......... 2 3 4 5 6
R (m) 3,480 (3,520 |3,440 |3,640 |3,68(

¢) rated current (A) of the fuse-link

measuring current (A)

ambient air temperature (°C)

2,594 (2,656 |2,625 |2,750

¢) rated current (A} of the fuse-link

measuring current {A)

ambient air temperature (°C)

p

internal [
resistan:
Ce - ):V PUEREIRIN B - -
1 2 3 4 5
R(m®) |1,725 [1,775 1,800 [1,725 1,750
¢) rated current (A) of the fuse-link 50 iy
measuring current (A) 5 —
ambient air temperature (°C) 25 —
internal B A sample No.
resistan o
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I R R

c) rated current (A) of the fuse-link

measuring current {A)

ce

pr—— b .
resistan’y

ambient air temperature (°C)

1,222 1,254 1,302 |1,286

1,317

¢) rated current (A) of the fuse-link

measuring current {A)

ambient air temperature (°C)

internal
resistan.

ce o
v 11 2
R({m®) 10,750 0,788 0,763 [0,813 (0,763 |0,775
¢} rated current (A) of the fuse-link
measuring current (A)
ambient air temperature (°C) :
resistan |
ce s | TR
o1 2 3 4 5
R (mQ) |0,620 (0,610 (0,630 |0,610 [0,620
c) rated current (A) of the fuse-link
measuring curreni (A)
ambient air temperature (°C)
el e e
resistan. |-
ce |
s
R(mQ) {0,464 0,456 (0,472 |0,480 |0,488
¢) rated current (A) of the fuse-link
measuring current {A)
ambient air temperature (°C) :
internal” [ ST T gan
resistan{-
ce. .
R {(mQ)
internal ;.. .
resistan’ |-
ce o5
R {mQ)
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8.55.1 | TABLE: Table 20, test No. 2* for "g" and Ta" fuse-links, for I, > | N/A
| recovery voltage | cutoffeurrent | resistance betweeri -

DiINIRIWINI—~
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| Requirements -IEC 60269-1

FUSE SYSTEM A~ FUSE

ITH FUSE-LINKS WITH Bl

S

52 500VAC

5.3.1 Rated current (A} of the fuse-link in accordange with
specified values .....cc.ccocovciiiienienirnceeeeeeee e

5372 Rated current (A} of the fuse-holder and the size of | Size 00 P
the fuse-link ..o e

55 Rated power (W) dissipation of fuse-link <12W p

see Figure 1071 ..o :

Rated acceptable power (VA)} dissipation of fiise- 12W P
bases given in Figure 102 ..o !

5.6 Limits of time-current characteristics P

5.6.1 Time-current characteristics, time-current zones and P
OVErload CUIVES ....coeccerrce e e e

586.2 Conventional times and current  see Table [101....

5.6.3 GALES e e e e e

572 Rated breaking capacity (A) . ....oovvcnan o 120kA

MARKING

Markings are legible

6.1

Fuse-holders marked by:

SIEC B0269-2 (.o o :

00

Marking of rated current and rated voltage are
discernible from the front

ol wTow|oV|O]|

6.2

Fuse-links marked hby:

~IECBO0269-2 L :

- 8iZ@ O TEfErENCE .o s :

00

- rated breaking capacity ..., :

120KA

Marking of rated current and rated voltage arg
discernible from the front

T|UW|(W]|TO| T

Fuse-links are marked as described in Table|104.. :

TRF No. IEC60269_2A
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7.1 Mechanical design P
The dimensions of the fuse-links given in Figdre 101 P
Dimensions: P
dimension marking al: prescribed (mm); meagsured [ 78,5%1,5; P
(MM} e e e
dimension marking a2: prescribed (mm); medsured | 54-6; P
(MM} e e e e b
dimension marking a3: prescribed {mm); measured (45+1,5; P
(MM} e Lt
dimension marking a4: prescribed {mm); measured |490=1,5; P
(MM} e e .
dimension marking b1min; prescribed (mm}; 15; P
measured (IMM) ..o ..
dimension marking b2min: prescribed (mm}; 45; P
measured (MM) e ..
dimension marking b3max: prescribed {mm); 5; P
mMeasured (MM) e e .
dimension marking b4min: prescribed {(mm); 12; P
measured (MM .o L
dimension marking ¢1; prescribed (mm); measured | 35; P
(MM e e
dimension marking c2: prescribed (mm); measured | 10-1; P
(020 ) TS
dimension marking d: prescribed {mm); meagured | 2+1,5/-0,5 P
(MM e e
dimension marking e1max: prescribed (mm); 48; P
MEBASUred {IMM) oo L.
dimension marking e2max: prescribed (mm); 30; P
measured (MM ..o e eerenrrens .
dimensicn marking e3: prescribed (mm); measured | 20L£5; P
(MM e e aereens
dimensicn marking e4: prescribed (mm); measured | 6; P
(MM et
dimension marking f: prescribed (mm); measured | 15; P
{ITIM) e e e .
dimension marking z: prescribed {mm}); measured | 3; P
(I ot et ee ..
TRF No. IEC60269_2A
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The dimensions of the fuse-base given in Figlire 102
Dimensions:
dimension marking g: prescribed (mm); measured  [47+1; P
{NM) e .
dimension marking h: prescribed (mm); measured 100x£1,5; P
(MM} e il
dimension marking n1max: prescribed (mm); 30; P
measured (MM) ..o, -
dimension marking n2max: prescribed (mm}; 38; P
measured {MM) ....ccoeveveiieeeereee e .l
dimension marking p1max: prescribed (mm); 40; P
MeasUred (MM} ... e ol
dimension marking p2: prescribed (mm); megsured NIA
(M) e e ol
dimension marking r min: prescribed (mm}; 17 P
measured (MM) .o "l
dimension marking s max: prescribed (mm); 21 P
measured (MM) .o e ol
dimension marking t min: prescribed (mm), 15 P
measured (MM .o e .
dimension marking v: prescribed {mm); measured 56,5+1,5 P
(MM e .
dimension marking w1: prescribed (mm); measured [0=0,7; P
(M) et et -
dimension marking w2: prescribed (mm); measured |2510,7; P
(MM} et .
dimension marking x min: prescribed {(mm); 14, P
measured {MM) ... il
dimension marking y: prescribed (mm); measured 7,5£0,5; P
(MM} e e ol
dimension marking z max: prescribed (mm); 3 P
MEe2SUred (IMM) oo csve e e .

71.2 Connections, including terminals P
cross-sectional ranges (Table 105) ....occeevivi il
torques to be applied (Table 111) (lug terminal) .....:

7.1.3 Contact surfaces should be silver plated ........|.......: ¥es /No P

TRF No. IEC60268_2A
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Clause

Requirement + Test

Result - Remark Verdict

If no test according to 8.10 are passed with g
described in 8.10.1

ummies

Dynamic short-circuit withstand shall meet ciit-off
currents (Table 12) ..o e

A7

Construction of fuse-link

Blade contacts made of solid material ...

If any other construction, manufacturer demg

that construction adequate .......ccoe e

Endplates not permitted to protrude radially fy

insulation DoAY ... b :

preferable to insulate the gripping lugs from live parts

Fuse-links has an indicator........cccooevevvvenn .

Etectrically conductive parts of indicator not ajected

from the fuse-link during operation ................

7.2

Insulating properties

Creepage distances and clearances of fuses
fuse-accessories meet requirements of IEC §
for overvoltage category 11l and poliution degr

and
0664-1
ee 3.

7.7

1’ characteristics

maximum pre-arcing 1%t
(Table 7 of IEC 60269-1) .ccvvvvevriviecc e

rated currents lower than 16 A (Table 106) ..

N/A

maximumn operating It for “aM” fuse-links
(Table 107)

test No. 2 of the largest rated current of each

homogeneous series (Table 20 of IEC 60269

N/A

7.8

Overcurrent discrimination of “gG” fuse-links
(see 8.7.4, Table 108) ..o,

7.9

Protection against electric shock

increased by means of partition walls and covers of
fUSE-CONALES ..o s :

operation by authorized persons, instructed in
electrical matters, using replacement handies

according to this fuse system ...

TRF No. [EC60269_2A
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IEC 60269

(0

Clause Requirement + Test Result - Remark Verdict

IEC 60269-1 applies with the following P
supplementary requirements

814 Arrangement of fuse and dimensions P

Reguirements of 7.2 verified on fuse-bases .{........ :

Creepage distances and clearances of fuse-links P
according to 7.2 are verified ......cccocveeeveceecinii b, :

Clearances verified on fuse-link inserted into model P
fuse-base according to Figure 111 b, :

816 Testing of fuse-holders

In addition to test given in IEC 60269-1 tested P
accordingto Table 109 ..., :

8.2.2.1 Points of application of test voltage

In addition to |EC 60269-1 1890V

&) between isolated metal gripping-lugs and
terminals of test fuse-bases ..o :

8.232 Value of test voltage Not applicable N/A

rated impulse withstand voltage in Table 1104........ : N/A

8233 Test method N/A

5 impulses of both polarities and of shape 1,2/50 us N/A
and rated withstand voltage level according {(

Table 110 . e :

minimum period between impulsesare 15s5...]........ :

824 Acceptability of test results

8243 No flash-over or puncture shall occur during test ... :

825 Resistance to tracking

T|O[T|TO

plastic parts of fuse-links and fuse-bases tested and 500M
shall pass at PTl level stated by manufacturer ....... :

8.3 Verification of temperature rise and power digsipation

8.3.1 Arrangement of the fuse

Tightened by torque (NM} ....ccoovevevrererer oo © 110 —

8.3.2 Measurement of the temperature rise

Protective covers and fuse-carriers as provided by
manufacturer mounted ... e :

8.3.4.1 Temperature rise of the fuse-holder See part | P

TRF No. IEC60269_2A
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Clause Requirement + Test Resuit - Remark Verdict
Dummy (Figure 105) P

Point at which temperature rise is measured
{Figure 106)

18.34.2 Power dissipation of a fuse-link 10,3W P
(Figure 108)

8.4.3.1 Verification of conventional non-fusing and fusing See part | P
current
non-fusing current test — second test specimen are | See part | P
used for b)

8.4.35 Conventional cable overload protection test (for “gG” | See part | P
fuse-links only)

Details of special test are given in Annex A Not required N/A

Annex A Special test for cable overload protection N/A
For fuses with |, > 16 A of the sizes 00,0, 1 and 2. : N/A

A1 Arrangement of the fuse N/A
Three fuse-links in fuse-bases mounted in a ox... : N/A
Ambient air temperature cuiside the fuse box shall °C N/A
B8 (307%0°C) et :

A2 Test method and acceptability of test resuits N/A
1,13 I, flowed through the fuse-links for conventional Afor s N/A
time (see Table 2 of IEC 60269-1) ..c.cccovceviifinnnns :

Non of fuse-links operated ... : N/A
Test current raised without interruption within|5 s to A N/A
TS D e s :

One fuse-link operated within conventional time ... : NIA

8.5.5.1 Verification of the peak withstand current of a|fuse- | Not applicable N/A
base
not be carried out , if this has already been verified N/A

during the breaking capacity test of fuse-links|with
the highest rating of the size ... s :

8.5.5.1.1 Arrangement of the fuse NIA

single-phase type, 8.5.1 of IEC 60268-1 N/A
peak values of the test currents {Table 112) |........ :
maximumum values (see 8.5.5.1.3)......cc.. e :

dummy fuse-tink (Figure 101) .o fonen :

85512 Test method N/A

TRF No. IEC60269_2A
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Clause Requirement + Test Result - Remark Verdict
fuse-base 1 (Figure107) N/A
resilient spring travel is limited to elastic range....... :
contacts opened up threetimes.............c..o. e
fuse-base 2 (see 8.11.1.2) N/A
Fmax @ccording to Table 118
8.55.1.3 | Acceptability of test results N/A
fuse-links not be ejected N/A
no signs of arcing or welding or other damage NIA
858 Acceptability of test resulis N/A
Fuse or circuit-breaker not operate during this test N/A
8.7.4 Verification of overcurrent discrimination P
verified by It values evaluated from the reconded test P
results
Arrangement of the samples as for the break|ng P
capacity test
fwo samples tested at the r.m.s. prospective fest 1) P
current |, corresponding to minimum pre-arcing 1% 2)
the other samples tested at the r.m.s. prospective 3 P
test current I, corresponding to operrating 1% 4)
test voltage (V) oo e oo £ —
The values of 1%t lie within corresponding fimits P
specified in Table 113 e
8.9 Verification of resistance to heat
Tests apply to fuse-link and fuse-base
Fuse-holder with fuse-links having maximum power
dissipation are cyclically loaded as pre-treatment...
After cooling to normal temperature P
breaking capacity tested at | (see 8.5).........)eoeen. [1 = 120kA
Fuse-links with organic material N/A
Fuse-holder with fuse-links having maximum power
dissipation are cyclically loaded as pre-freatment....
After cooling to normal temperature I = N/A
breaking capacity tested at I, and Iz (see 8.5)........: ls =
8.9.1 Fuse-hase P

TRF No. IEC60269_2A
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Clause Requirement + Test Result - Remark Verdict
test below apply if it s not obvious that comppnents P

are not affected adverselly by given temperature and
withdrawal forces

8.9.1.1 Test arrangement

Figure 105 and 108

Test se-up in heating chamber
8912 Test method

Temperature of (807%)°C for 2 h
160% rated current for 2 Neeveven e : 160% I, =256A
Test vollage .....oovoevcececeiiie e e : 50V

V| V(W] 0| T| O

3 min after switching off
tensile force F., (see Table 118) exerted for 15 s Frax =

89.1.3 Acceptability of test results

Contact pieces not have moved to affect the jurther
use

Dimensions of Figure 102 are considered

Insulating mounting part no broken and no show any P
signs of cracks

8.9.2 Fuse-links with gripping lugs of moulded material or | No such part N/A
of metal fixed in moulded material

8.9.2.1 Test arrangement N/A
Figure 108 N/A

8922 Test method N/A
Temperature of (80"°,)°C for 2 h N/A
150% rated current for conventional time .....|........ : Afor h N/A
Test vollage ..o e : A "
3 min after fuse-link operated or conventional time N/A
expired F =

max —

tensile force F,y (See Table 118) exerted for|15 s

8.9.2.3 Acceptability of test results N/A
Gripping lugs remain fully operational N/A
Dimensions of Figure 101 (d and ¢;) not be N/A

exceeded by more than 2 mm

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

TRF No. [EC60268_2A
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Clause Reguirement + Test Resuit - Remark Verdict
8.10.1 Arrangement of the fuse
Figure 105
for lug terminals, torgue in Table 111......ccc b 10 Nm _
Insulation of conductors removed over the whole P
BN (e e
8.10.1.2 Direct terminal clamps
Test performed on 10 direct terminal clamps [of five P
fuse-bases
Distance between fuse-base centres of at legst three P
times e, {see Figure 101)
Torque of tightened of SCrews .........ccooveveeiicien Nm s
Conductor cross-section .......oeeceeerenendevenes mm? 4 _
8.10.2 Test method P
Test current (A} for lead period ................. .. 200A P
Duration (s} of load period ...........coeverevinene el 0,5h P
Duration (s) of no-load period .......c.c.cone.... .. 0,2h P
Test voltage (V) v b 5OV —
a) Test of 50 cycles, measured values did npt (see appended table) P
exceed the limits given in subseguent parts pf
IEC 60269
b} Test of 250 cycles, measured values did not (see appended table) P
exceed the limits given in subseguent parts pf
IEC 60269
¢) Test of 500 cycles, measured values did not (see appended table) P
exceed the limits given in subseqguent parts pf
IEC 60269
d) Test of 750 cycles, measured values did not {see appended table) P
exceed the limits given in subsequent parts pf
IEC 60269
8.10.2.1 Contacts
Points between voltage drop is measured P
{A and B in Figure 106)
Withdrawal force (Table 118); measured forcg after | 1) P
250 cycles (N) oo SRR ISR
2)
3)

TRF No. IEC60269_2A
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Clause

Requirement + Test

Result - Remark

Verdict

Withdrawal force (Table 118); measured forg
750 cyeles (N) o

e after

|

2)
3)

If measured values too low, test of 8.5.5.1

N/A

81022

Direct terminal clamps

Points between voltage drop is measurad
(Figure 110)

Test sequence for all types conductors
(see Table 116)

Verification of temperature rise
{see 8.3.4.1) (see figure 110} ..o,

8.10.3

Acceptability of test resuits

8.10.3.1

Contacts

Limit value after 250" cycle < 15%

Limit value after 500" cycle < 30%

Limit value after 750" cycle < 40%

Difference between last and first measureme
temperature rise less than 20 K ...

|0 T| | O[O

8.10.3.2

Direct terminal clamps

Permissible tolerance for resistance Ry for
conductors ' R gomax 2 Rgomin eereersmieriennn

Permissible changes of the resistance from
toRgyso:see Table 117 e

Copper or cleaned aluminium conductors ..,

Uncleaned aluminiurm conductors ................

N/A

Change from 50" to 250™ cycle

Change after 250" to 500" cycle

Change after 500" to 750" cycle

Change between 50™ to 750" cycle

Temperature rise at test spot F < 75K

8.1

Mechanical and miscellaneous tests

8.11.1.1

Mechanical strength of fuse-holders

Test set-up subjected to temperature rise tes
rated current ..

tat

160A

B I v s v I e v s v s v v I R 0

TRF No. IEC60269_2A
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fuse-link or fuse-carrier are withdrawn and inserted | 100 times
into fuse-base 100 tIMeS ..., IR
All parts are intact and function normally
Test set-up subjected fo further temperature rise test { Max. 39K
at rated current (values obtained are not morg than 5
Kor 15 % above the values from temperature-rise
tESE PrIOM) e e
8.11.1.2 Mechanical strength of the fuse-base
Test-link inserted three times in the fuse-base ....
(Dimensions of blade contacts see Figure 1011)
(Withdrawal force F fied within limits in Table|118)
Steel screws are fastened three times at the P
terminals, torque of 1,2 times value specified|by
manufacturer or value of Table 111 ..............L........
Contact pieces not have moved to affect the further P
use
Insulating mounting part no broken and no show any P
signs of cracks
8.11.1.8 Impact resistance of gripping-lugs of moulded N/A
material or of metal fixed in moulded material
8.11.1.8.1 |Test arrangement N/A
8.11.1.8.2 |Facility is given in Figure 109 .........cooeoeeeii e N/A
One fuse-link ...(15015)°C for 168 h
Anotherone ....-15°C for 72 h
One impact on each of gripping-lugs N/A
8.11.1.8.3 | Acceptability of test resulis N/A
No damage capable of hindering their further|use N/A
No bent out by more than 3 mm N/A
Coupling with a handle (Figure 103) not are hindered N/A
8.11.2.3 Verification of resistance to rusting N/A
8.11.2.3.1 |According to ISO 6988 N/A
cyclic moist atmosphere containing 0,2% S02
{SFW 0,2 S) for 1 cycle
8.11.2.3.2 |Optional test (severe environmental conditions) NIA

TRF No. IEC60268_2A
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Fuse-links and fuse-bases for used in environment N/A
of pollution degree =3 tested with SFW 2,0 §
fOr 5 eYElES Lo
They marked accordingly ........ccovcviviemvec oo, NiA
8.11.24 Non-deterioration of insulating parts of fuse-link and P
fuse-hase
8.11.2.4.1 | Test method P
Period 168 h ...ceeveeee e e, 168
for equipment comprising moulded elements|to 150
suppoert live parts  {(150+5)°C
for covers (100+5)°C
Period greaterthan 1 N 1h
for sealing compounds; stability of marking
............................... (150+5)°C
After cooling to ambient temperature the follgwing P
are tested.
Fuse-links: breaking capacity with |, and I, |........ P
Fuse-base: mechanical strength in accordance with
81112
8.11.1.2 Mechanical strength of the fuse-base
Test-link inserted three times in the fuse-base .. P
{Dimensions of blade contacts see Figure 101)
{(Withdrawal force F lied within limits in Tablef18)
Steel screws are fastened three times at the P
terminals, torque of 1,2 times value specified|by
manufacturer or value of Table 111 ... s
Contact pieces not have moved to affect the further P
use
Insulating mounting part no broken and no show any P
signs of cracks
8.11.2.4.2 | Acceptability of test results
Not have changed of positions of fuse-base gontacts
to correct functioning
No fracture nor any signs of fracture on insulating P
body with terminals
Mechanical strength of cemented joints not impaired P

TRF No. IEC60269_2A
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Sealing compounds not shifted to extent permitting P
live parts to exposed
Fuse-links operate correctly P
Marking are durable and easily legible

TRF No. IEC60269_2A
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Test Report issued under the responsibility of:

A TUVRheinland®

TEST REPORT
IEC 60269-1

Low-voltage fuses
Part 1: General requirements

Report Reference No...................... ;15033141 001 Pprt |

Date of issUe ..o 1 30.07.2009

Total number of pages ........cccecevvee 43 pages

Testing Laboratory........................ : TUV Rheinland (Shanghai) Co., Ltd.

Address .o : 10-15/F, Huatsing Building, No.88, Lane 777, Guangzhong Road
West, 200072 Shanghai Zhabei District, P.R. China

Applicant’s name................. : Wenzhou Jinlida Electrical Co., Ltd.

AdAress ... . Xirendang Indusfrial Zone, Liushi, Wenzhou, Zhejiang 325604
P.R. China

Test specification:

Standard...coveere : [EC 60269-1:2006 (Fourth edition)

Test procedure ......ovveviceeenneen, . CB

Non-standard test method............... N/A

Test Report Form No. .................... . IEC60269_1A

Test Report Form(s) Originator........ . EZU

Master TRF oo . Dated 2009-04

Copyright © 2009 IEC System for Conformity Testing|and Certification of Electrical Equipment
(IECEE), Geneva, Switzerland. All rights reserved.
This publication may be reproduced in whole or in bart for non-commefcial purposes as fong as the IECEE is acknowledged as

copyright owner and source of the material. IECEE takes no responsibjlity for and will not assume liability for damages resulting from
the reader's interpretation of the reproduced material due to its placement and context.

if this Test Report Form is used by non-IECEE members| the IECEEAEC logo and the reference to the CB
Scheme procedure shall be removed.

This report is not valid as a CB Test Report unless sighed by an approved CB Testing Laboratory and
appended to a CB Test Certificate issued by an NCB in accordance with IECEE 02.

Test item description ...................... Fuses {fuse-link and fuse-base)
Trade Mark ... 1 JINLIDA

Manufacturer .............. e s :  Same as applicant

Model/Type reference .........coeeeeeen. : NH1

Ratings ...ccovvveviiiieieiii s 1 AC 500V, 80A,10DA,125A,160A,200A,224A,250A; 120kA; Size 1
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Testing procedure and testing location:

X

Testing location/ address

Testing Laboratory:

[

Testing location/ address

Associated CB Test Laboratory:

Tested by (name + signature)......:

Approved by (+ signature)

TOV Rheinland (Shanghai) Co., Ltd.

Hunan Ele

4 Xinzhong

ctrical Apparatus Testing Institute
Road, Changsha, Hunan, P.R. China

Testing procedure: TMP
Tested by {name + signature)......:
Approved by (+ signature)

Testing location/ address.....ccocoveeeenn

[J Testing procedure: WMT

Tested by (name + signature)......:
Witnessed by (+ signature)...........
Approved by (+ signature)

Testing location/ address

[] Testing procedure: SMT

Tested by (name + signature)......:
Approved by (+ signature) ............
Supervised by (+ signature).........:

Testing location/ address

[ ] Testing procedure: RMT

Tested by {name + signature)......:
Approved by (+ signature) ...........:
Supervised by (+ signature}.........
Testing location/ address

TRF No. IEC60269_1A




A TUVRheinland®
Page 3 of 438 Report No. 15032525 001 Part |

Summary of testing:

Tests performed {(name of test and test clause): | Testing location:

For homogeneous series of NH1, type tests are | Hunan Electrical Apparatus Testing Institute

listed in table 11,12, 13 and 14 in EN 60269- 4 Xinzhong Road, Changsha, Hunan, P.R. China
1:2006

Summary of compliance with National Differences:
N/A

TRF No. |[ECE0269_1A
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Copy of marking plate:

JINLIDA

NH1
500V~ 120kA

690V~ H0kA

gG 250A
IEC 60269

C€ Mg
Marking plate of fuse-link

JINLIDA

NH1
500V~ 250A
690V~ 200A

IEC 60269

Marking plate of fuse-base

TRF No. IEC60269_1A




TUVRheinland®

Page 5 of 43 Report No. 15032525 001 Part |
Test item particulars............coooooierinee
Fuse-holder..........vvvvnvirnervcresccec vl ¥&8/NO
FUSE-DESE ..o YES/NG
FUSE-GAITIBN ... e I ¥es/No
FUSE-IINK o YesiNe
Fuse for use by authorized persons .......ccccceeveeeeeneel. - Yes/Ne
Fuse for use by unskilled persons ......c..c...ccoveveeevveenet. - Mes/No
Possible test case verdicts:
- test case does not apply io the test object................. ; N/A
- test object does meet the requirement...................... . H{Pass)
- test object does not meet the requirement................. : H{Fail)
TesStiNG......eeecee e s :
Date of receiptof testitem ... : 08.2009
Date (s) of performance of tests ... : 0B.2009-07.2009

General remarks:

The test results presented in this report relate only to the o
This report shall not be reproduced, except in full, without {
"(see Enclosure #)" refers to additional information appe

Throughout this report a comma (point) is used as the ds

biect tested.
he written approval of the Issuing testing laboratory.
ded to the report.

"(see appended table)" refers to a table appended to the report.

cimal separator.

General product information:
N/A

TRF No. IEC60269_1A
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IEC 60269-1
Clause Requirement + Test Resuit - Remark Verdict
5 ARACTERISTICS OF FUSES L
52 Rated voltage (V) as specified ..o foenn. AC 500V
5.3.1 Rated current {A) of the fuse-link in accordance with | 80A,100A, 125A,160A,200A,22 P
specified values ....oocveeevee e e - | 4A200A
53.2 Rated current (A) of the fuse-holder ...l 250A P
5.4 Rated frequency (Hz) .ooociiirece e 50Hz P
5.5 Max. rated power dissipation (VA) of fuse-link ......: 1<=23W P
Rated acceptable power dissipation (VA) of fuse- 32w P
Tl oL PRI SRR
5.6 Limits of time-current characteristics based gn P
reference ambient air temperature Ta of +207C
5.6.1 Time-current zones deviated from standardized, or P
available in manufacturers documentation (with
fOlETaNCES) o
56.2 Conventional times and currents  see Tablg 2 ... : P
56.3 GaABS oo e P
57 Breaking range and breaking capacity 120kA P
5.7.1 Breaking range and utilization category ......... et 106 P
572 Rated breaking capacity (A) of fuse-link corrasponds [ 120kA P
to the rated voltage (V), and is equal or higher than
given minimum (A) in subsequent part of this
standard ..o b
58 Cut-off current and 1%t characteristics are referred to P
the values of voltage, frequency and power factor
5.8.1 Cut-off current characteristics, if required, given by P
the manufacturer according to Figure 4 .......|........ :
5.8.2 Pre-arcing ’t characteristics for pre-arcing times of P
less than 0,1 s down to a time corresponding|to the
rated breaking capacity given by the manufagturer :
The operating I’t characteristics with specified P
voltages as parameter for pre-arcing times lg|

0,1 s given by the manufacturer ...................

55 than

TRF No. IEC60269_1A
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IEC 60269-1

Clause Requirement + Test Resuit - Remark Verdict

5 MARKINGS

Markings are durable and easily legible

6.1 Fuse-holders marked by:

- name of manufacturer or trade mark which enable | JINLIDA
identification of fuse-holder ... Lo :

- manufacturer's identification reference enablingto |NH1 P
find alt characteristics listed in 5.1.1 ............. ..., :
- rated voltage (V) vt ;| 500V P
- rated cUrrent (A} .o b : |250A P
- kind of current and rated frequency (Hz) ............ : |AC and 50Hz P
6.2 Fuse-link{s) except small fuse-link(s} marked by: P
P

- name of manufacturer or trade mark which snable | JINLIDA
identification of fUSe-liNKS .....cccocevenvei e b :

- manufacturer's identification reference enahling to | NH1 P

find all characteristics listed in 5.1.2 ..., :

- rated voltage (V) oo b, o | 500V

-rated current (A) oo e . | 80~250A

- breaking range and utilization category (if gG

applicable) (5.7.1) oo, e

-kind of current ..o, et |AC P

- rated frequency (Hz), if applicable {5.4) 50Hz P

Small fuse-links marked by: NIA

-frademark ..o : N/A

- list reference of manufacturer ...l : N/A

- rated voltage (V) .o e : N/A

- rated current (A} s SO N/A
6.3 Symbols for the kind of current and frequency in P

accordance with |EC 60417
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Verdict

TANDARD CONDITIONS FOR CONSTRY

CTION

7.1

Mechanical design

711

Replacement of fuse-links easily and safely

712

Connections, including terminals

Contact force is not transmitted through insu
material other than ceramic or other material
characteristics not less suitable, unless

ating
with

T|T|(O ]| O

there is sufficient resilience in the metallic pa
compensate any possible shrinkage or other
deformation of the insulating material

(s to

Terminals cannot turn or be displaced when
connecting screws are tightened

he

Terminals shall be such, that the conductors
be dispiaced

cannot

Parts gripping the conductors are of metal

Gripping parts cannot unduly damage condu

ctors

Terminals readily accessible under the intend
condilions of installation

ed

Fuse-contacts

Fuse-contacts are such that necessary contdct force

is maintained under the conditions of service
operation

and

Contact is such that electromagnetic forces
occurring during eperation under conditions i

h

accordance with 7.5 not impair electrical connections

between

a) fuse-base and fuse-carrier

N/A

b) fuse-carrier and fuse-link

NIA

c¢) fuse-link and fuse-base

Fuse contacts are so constructed and of such

material that, when fuse is properly installed and
service conditions are normal, adequate contact is

maintained

a) after repeated engagement and disengagement

b) after being left undisturbed in service for lang

period

Construction of a gauge-piece

Gauge-piece is so designed that it withstands normal

stresses occurring during use

TRF No. IEC602688_1A
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Reguirement + Test

Result - Remark Verdict

Mechanical strength of fuse-link

Fuse-link have adequate mechanical strength and its
contacts are securely fixed

7.2

fnsulating properties and suitability for iso[:atiq)n

Fuses are such that they do not lose insulatiig
properties at voltages to which they are subjected in
normai service

Fuse passes the tests for verification of insulating
properties and suitability for isolation in accordance
with 8.2

7.3

Temperature rise, power dissipation of the fuse-fink
and acceptable power dissipation of the fusetholder

SeeTable D .. :

Requirements are verified by tests according/fo 8.3

7.4

Operation

Fuse-link is 50 designed and proportioned that, when
tested in its appropriate test arrangement at rated
frequency and ambient air temperature of (20x5)°C

V|(D|O}| T

- is able to carry continuously any current not
exceeding its rated current

- is able to withstand overload conditions as they
may oceour in normal service (see 8.4.3.4)

Fuse-link satisfy these conditions if it passes|the
tests prescribed in 8.4

75

Breaking capacity

Fuse is capable of breaking, at rated frequency and
at voltage not exceeding the recovery voltage
specified in 8.5, any circuit having prospective
current between

- current I; {for “g” fuse-links) ...cocvvevevrvicrnedhrnnnn :

@,

- current ksl, (for‘ a” fuse-links) o :

N/A

- for a.c., rated breaking capacity at power fagtors
not lower than those in Table 20 ... ] :

- for d.c., rated breaking capacity at time congtants
not greater than those limits in Table 21......... e

N/A

Arc voltage not exceed values given in Tableg|6...... :

Fuse satisfy these conditions if it passes the jests
prescribed in 8.5

7.6

Cut-off current characteristic
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Values of cut-off current measured as specified in P
8.6 are less than, or equal to, the values
corresponding to cut-off current characteristics
assigned by the manufacturer
77 °t characteristics
Pre-arcing ’t values verified according to 8.7
(Table 7} oo e :
Operating It values verified according to 8.7|......... : =
7.8 Overcurrent discrimination of fuse-links .......|......... : P
7.9 Protection against electric shock P
The degree of protection when the fuse is under IPOO P
normal service conditions: .......ccocovevevni o :
The degree of protection when replacing the fuse- | IP00 P
OO U RPN RSSO :
The degree of protection when the fuse-link| and P N/A
fuse-carrier is removed: ...........ccovivvnnnn) e
7.91 Clearances and creepage distances
Clearances are not less than the values given in
Table @ e
Creepage distances correspond to materialigroup, | 500V P
as defined in 2.7.1.3 of IEC 60664-1, corresponding
with rated voltage given in Table 10 ..........}........ :
7.9.2 Leakage currents of equipment suitable for N/A
isolation
Value of leakage current (mA) not exceed N/A
- 0,5 mA per pole for fuses in new conditions ...... : N/A
- 2 mA per pole for fuses having been submitted to N/A
test accordingto 8.5 ..o :
793 Additional constructional requiremnents for fuses N/A
with non-separable fuse-carriers, suitable for
isolation
Fuse-holder are marked with the symbol IEC N/A
60617-500369
When fuse is in open position, with fuse-link N/A
remaining inside the fuse-carrier, isolating distance
hetween the fuse contacts in accordance with the
isolating function are provided
Indication of this position is provided by the position N/A
of the fuse-carrier
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There exists a locking means in order to iogk the N/A

fuses in the isolated position, locking is possible
only in this position

Fuses are designed so that the fuse-carrier N/A
remains attached to the fuse-base giving carrect
indication of the open position, and of locking

7.10 Resistance to heat

All components are sufficiently resistant to heat
which may occur in normal use {see 8.9 and 8.10)

7.11 Mechanical strength

All components of fuse are sufficiently resistant to P
mechanical stresses which may occur in normal
use (see 8.3t0 8.5 and 8.11.1)

7.12 Resistance to corrosion

All metallic components of fuse are resistant to
corrosive influences which may occur in nosmal use

7.12.1 Resistance io rusting
Ferrous components are so protected that they P
meet relevant tests (see 8.2.4.2 and 8.11.23)

7.12.2 Resistance to season cracking
Current-carrying parts are sufficiently resistant to P

season cracking (see 8.2.4.2 and 8.11.2.1)

7.13 Resistance to abnormal heat and fire

All components of fuse are sufficiently resistant to
abnormal heat and fire (see 8.11.2.2)

7.14 Electromagnetic compatibility N/A

Fuses within the scope of this standard are pot N/A
sensitive to normal electromagnetic disturbances

No immunity tests are required N/A
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8.12 At the beginning of each test, the fuse is P
approximately at the ambient temperature
8.1.3 Tests made on fuses in clean and dry conditjon
8.1.4 Arrangement of the fuse and dimensions
Except for degree of protection test (see 8.8), fuse P

are mounted in free air in draught-free surrolindings
in the normal operation position and on insulating
material of sufficient rigidity

Before tests are started, specified external Part li P
dimensions are measured and results compared with
dimensions specified in the relevant data sheet of the
manufacturer or specified in subsequent parls

815 Testing of fuse-links

Fuse-links tested with the kind(s} of current for which
they are rated

-

Fuse-links tested for a.c. with frequency for which
they are rated

8.1.5.1 Complete tests

Internal resistance R measured by a current kK 0,1 In

Measuring current (A) ..o e, :

Ambient air temperature in range of 20 £ &5 °C

The values of resistance {see appended table)

8.152 Testing of fuse-links of a homogeneous serigs

Fuse-links tested like a homogeneous series| ........ : | Yes/No

V| OV|T|OD|T| V| T|(O

If yes: fuse-links have identical enclosures in|form
and construction (except of fuse-elements and
contacts)

- the same arc-extinguishing medium and same P
completeness of filling

- fuse-elements of identical materials

- their cross-section of fuse-elements not exdeed the
cross-section of fuse-links having the highesi rated
current

- number of fuse-elements do not exceed number of P
fuse-elements of fuse-links with the highest rated
current
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- minimum distances between adjacent fuse- P
elements and between the fuse-elements and the
inner surface of the cartridge is not less than|those in
the fuse-link with the highest rated current
- fuse-links used with a given fuse-holder, or P
- fuse-links intended to be used in an arrangement N/A
identical for all rated currents of the homogeneous
series
- value of RI,*? does not exceed the value fot the N/A
fuse-link with largest rated current of the
homogeneous series (R measured as indicaled in
8.1.5.1)
the rated breaking capacity of fuse-links not greater P
than that of the fuse-link with the largest rated current
within the homogeneous series
- if not, the fuse-links with greater breaking capacity N/A
subjected to tesis no. 1 and no. 2
The fuse-link having the largest rated current tested P
completely according to Table 11
The fuse-link having the smallest rated current tested P
only according to Table 12
The fuse-links between the largest and smallgst P
rated current tested according to Table 13

8.186 Testing of fuse-holders
The fuse-holders are subjected to the tests P
according {o Table 14

8.2 Verification of the insulating properties and of the P
suitahbility for isolation

8.2.1 Arrangement of the fuse-holder
The fuse-holder fitted with a fuse-links of the |argest
dimensions for the type of fuse-holder concerned
The fuse-base fixed to a metal plate, unless P
otherwise specified
Fuse-link is replace while live - surfaces of fuse-link, P
of device for replacing it or of fuse-carrier, if of
insulating material, are provided with metal coverings
connected during tests to the frame of the apparatus;
if of metal, they are connected direct to the frame

822 Verification of the insulating properties
Points of application of the test voltage
The test voltage is applied between:
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a) live parts and the frame with the fuse-link and the P
device for replacing it, or
the fuse-carrier, if any, in position N/A
no breakdown of insulation or flashover during 1 min P
of the applying test voltage
b} the terminals without fuse-link, device for neplacing P
or the fuse-carrier
no breakdown of insulation or flashover during 1 min P
of the applying test voltage
c) live parts of different polarity in the case of] N/A
muttipole fuse-hoider with fuse-links, fuse-cafrier(s)
or device(s) for replacing the fuse-links
no breakdown of insulation or flashover during 1 min N/A
of the applying test voltage
d) live parts which in the case of a multipole fuse- N/A
holder reach different potential after the fusedlink
operates (equipped by fuse-carrier or device for
replacing without fuse-link)
no breakdown of insulation or flashover during 1 min N/A
of the applying test voltage
The r.m.s. value of test voltage (V) as specified in 1880V P
Table 15 e b
8.22.3.2 |Fuse-holder is subjected to humid atmospheric P
conditions
Relative humidity of ambient air (%) .oooeceiidrennen. 91-95 P
Ambient air temperature (°C) ....ooovieeeee b 20-30 P
Duration of treatment (h} .....cccc oo e 144 P
Insulation resistance is measured between tHe points P
prescribed in 8.2.2.1 by applying d.c. voltage pf
approximately 500 V
Points of measuring:
a) min. measured value (MQ) .......ccoceeveeer il 200MQ
b) min. measured valug (MQ) ....ccoeevreveeni e 200M Q2 P
¢} min. measured value (MQ) ...l N/A
d) min. measured value (MQ) .o N/A,
The insulation resistance not less than MQ ..[.......: IMQ P
823 Verification of the suitability for isolation N/A
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Clearances larger than values given in Table|9 are N/A
verified by dimensional measurement or by voltage
test
Points of application of the test voltage N/A
The test voliage is applied between: N/A
- terminals when the fuse-link and device for N/A
replacing it, are removed
Test voltage (kV) for verification of the rated impulse kv N/A
withstand voltage is given in Table 16 ........... eeeevens
The 1,2/50 ps impulse voltage applied 5 times for N/A
each polarity at intervals of 1 s minimum
no breakdown of insutation or flashover during of the N/A
applying test voltage
no disruptive discharge during the test N/A
8242 Fuse-holder is subjected to humid atmospheric N/A
conditions
Relative humidity of ambient air (%) ......ccc....fovonee. : N/A
Ambient air temperature (°C) .o, : N/A
Duration of treatment (h) ..o : N/A
Insulation resistance is measured between the points N/A
prescribed in 8.2.2.1 by applying d.c. voltage pf
approximately 500 V
Points of measuring: N/A
a) min. measured value (MQ) ..., : N/A
b) min. measured value (MQ) ..o ; N/A
c) min. measured value (MQ) ..o cvvvee v : NIA
d} min. measured value (MQ) ..o : NIA
The insulation resistance not less than 1 MQ| ... : N/A
8.3 Verification of temperature rise and power digsipation P
8.3.1 One fuse used for test (Unless otherwise stated by P
the manufacturer) mounted in free air
Test performed at an ambient air temperature of P
(205} °C
Ambient air temperature during the test {°C) |........ : P
Cross-sectional area (see Table17) 120 mm? : _

(MM? OF MM X MM oo eecsessesesssens e, :
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Tightened by torque; torque (Nm) ..o, : |32Nm _
8.3.2 The temperature of the fuse measured by method of | Thermocouple P
MEASUTING ©vvrevverrereerisirenrerensersiensimesessessessasdressnsnss :
833 Measurement of the power dissipation of the|fuse- P
link
One fuse used for test (unless otherwise stated by P
the manufacturer) mounted in free air
Test performed at an ambient air temperature of P
(20%5) °C
Ambient air temperature during the test (°C) |........ To|20°C P
Cross-sectional area (see Table17) 120 mm? B
(MM OF MM X MY ot e :
Tightened by torque; torque (NM) .ocoveeeei . D 132Nm
8.3.4.1 Temperature rise of the fuse-holder
Applied a.c. current (A) for test equal to the rated 250A
current of the fuse-holder ........coocveiieibeee, :
Test made with fuse-link (A), or ..o Lo - | 250A
with a dummy fuse-link specified in subsequent parts | Part I P
Temperature rise limits T for contacts and tefminals (Table 5):
spring loaded contacts; limit (K} ........ccoooevvveberienn. . |unenclosed / enclosed
max. 38K<85K
bolted contacts; limit (K} .o, . |unenclosed / enclosed N/A
terminals; lImit (K) .cooocveeicenrencnrenveernc b . |unenclosed / enclosed P
max. 39K<65K
8.34.2 Power dissipation of a fuse-link
The test made with a.c. at the current (A) equal to 250A
the rated current of the fuse-link ...l :
The points of measuring ........cccocoeevveveeeee b, . | Central of blade
Measured value of power (W) dissipation in limits 19,2W<23W
(W) specified in subsequent parts ........c..cc... e, :
8.3.5 The acceptable power dissipation (W) of fuse-holder P
not less than the rated power dissipation of the
corresponding fuse-links ... vvvevrecnvnee, S
After the tests prescribed in 8.3, the insulating parts | 1890V P

of the fuse-holders cooled down to ambient
temperature withstood the test voltage according to
U S :
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No deformation after tests of 8.3

8.4 Verification of operation For 250A

8.41 The test arrangement as specified in 8.1.4

Length (m) of conductors (see 8.3.1)........... e D [2m

O|TW|D|O| O

their cross-sectional area (mm?) as specified|in 120
TaABIE 17 e :

8.4.2 Ambient air temperature during test within (20£5) °C

8.4.3.1 Verification of conventional non-fusing and fusing P
current

a) the fuse-link subjected to the conventional|non- 312,5A
fusing current (I} (see Table 2) ..., :

the fuse-link did not operate within the conventional 3h P
time of (h)} (Table 2) ....cooveveieii

b) the same fuse-link, after cooled down to ambient 400A
temperature, subjected to the conventional fusing
current {Is) (see Table 2} ..o, :

the fuse-link operated within the conventional time of 2054s P
(minutes) (Table 2) ... e :

8432 Verification of rated current of “g” fuse-links

One fuse-link submitted ¢ a pulse test for 10D h

On-period equal to conventional time (h) .....|....... : 3h

Off-period of 0,1 of the conventional time ............. : 18min

Test current (A} equal to 1,05 of the rated current . : 262,5A

T|OW|(T|V|TD| O

After the test, the fuse-link not have changed|its
characteristics

8.4.3.1 a) the fuse-link subjected to the conventional non- 312,5A
fusing current (I.e) (see Table 2) ..ccovvviiefveneen. :

the fuse-link did not operate within the conventional 3h P
tima of (h) (Table 2) ..o :

84 Verification of operation For 224A

8.41 The test arrangement as specified in 8.1.4

Length {(m) of conductors {(see 8.3.1).vcvccce e : 2m

V]|V T T

their cross-sectional area {mm2) as specified|in 95
Table 17 e e :

)

842 Ambient air temperature during test within (20+5) °C

8.4.3.1 Verification of conventional non-fusing and fuging
current
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a) the fuse-link subjected to the conventional non- 280A _
fusing current {Inf) (see Table 2) ......cccceecei | :
the fuse-link did not operate within the conventional 3h P
time of (h) (Table 2) ..o :
b) the same fuse-link, after cooled down to ambient _
temperature, subjected to the conventional fysing
current(If) (see Table 2) ... veeeecir e, :
the fuse-link operated within the conventional time of NIA
{minutes) (Table 2) ..o, :
8.4.3.2 Verification of rated current of “g” fuse-links P
One fuse-link submiited to a pulse test for 100 h P
On-period equal to conventional time (h) ... ....... : 3h P
Off-period of 0,1 of the conventional time ....J........ . 18min P
Test current (A) equal {0 1,05 of the rated current . 235,2A P
After the test, the fuse-link not have changed|its P
characteristics
8.4.3.1 a) the fuse-link subjected to the conventional nan- 280A _
fusing current {(Inf) (see Table 2) ..o, :
the fuse-link did not operate within the conventional 3h P
time of (W) (Table 2) ... :
8.4 Verification of operation For 200A P
8.4.1 The test arangement as specified in 8.1.4 P
Length (m) of conductors (see 8.3.1)......cc.de.... : 2m P
their cross-sectional area (mm2) as specified in 95 P
Table 17 e b :
842 Ambient air temperature during test within (20+5) °C P
8.4.3.1 Verification of conventional non-fusing and fusing
current
a) the fuse-link subjected to the conventional|non- 250A _
fusing current (Inf) (see Table 2) ..o de. :
the fuse-link did not operate within the conventional 3h P
timeof (h) (Table 2) .o b, :
b) the same fuse-link, after cooled down to ambient _
temperature, subjected to the cenventional fusing
current (If) (see Table 2) ..., :
the fuse-link operated within the conventional time of N/A
{minutes) (Table 2) e :
8432 Verification of rated current of “g” fuse-links P
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One fuse-link submitted to a pulse test for 100 h P
On-period equal to conventional fime (h) .....[......... : 3h P
Off-period of 0,1 of the conventional time ....|......... : 18min P
Test current (A} equal to 1,05 of the rated current . : 210A P
After the test, the fuse-link not have changed its P
characteristics
8.4.3.1 a) the fuse-link subjected to the conventionallnon- 250A _
fusing current (Inf} (see Table 2} ... v :
the fuse-link did not operate within the conventional 3h P
time of (h) (Table 2} ..o, :
8.4 Verification of operation For 160A P
8.4.1 The test arrangement as specified in 8.1.4 P
Length (m) of conductors (see 8.3.1)...occccenfveenne. : 2m P
their cross-sectional area (mm2) as specified in 70 P
Table 17 ..
8.4.2 Ambient air temperature during test within (2015) °C
8.4.3.1 Verification of conventional non-fusing and fusing P
current
a) the fuse-link subjected to the conventional|non- 200A _
fusing current (Inf} (see Table 2) ...ocvvvveee e :
the fuse-link did not operate within the conventional 2h P
time of (h) (Table 2} .o, :
b) the same fuse-link, after cooled down to ambient _
temperature, subjected to the conventional fusing
current (If) (see Table 2) ..o, :
the fuse-link operated within the conventional time of N/A
{minutes) (Table 2) ..o e :
8.43.2 Verification of rated current of “g” fuse-links P
One fuse-link submitted to a pulse test for 100 h P
On-period equal to conventional time (h) ......|........ : 2h P
Off-period of 0,1 of the conventional time .....[....... : 12min P
Test current {A) equal to 1,05 of the rated current . : 168A P
After the test, the fuse-link not have changed |its P
characteristics
8.4.3.1 a) the fuse-link subjected to the conventior:al jnon- 200A _
fusing current (Inf} {(see Table 2} ...l :
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the fuse-link did not operate within the conventional 2h P
time of (N) (Tabie 2) v,

8.4 Verification of operation For 125A P

8.4.1 The test arrangement as specified in 8.1.4 P
Length {m} of conductors (see 8.3.1) ...l : 2m P
their cross-sectional area (mm2) as specified in 50 P
Table 17 e, :

8.4.2 Ambient air temperature during test within {20+5) °C

8.4.3.1 Verification of conventicnal non-fusing and fusing
current
a) the fuse-link subjected to the conventional|non- 156,3A _

fusing current (Inf} (see Table 2} .ccocvveeii e :

the fuse-link did not operate within the conventional 2h P
time of (h) (Table 2} b, :

b} the same fuse-link, after cocled down tc ambient
temperature, subjected to the conventional fising
current (If} (see Table 2} ..., :

the fuse-link operated within the conventional time of N/A
(minutes) (Table 2) ... :

8432 Verification of rated current of “g” fuse-links

One fuse-link submitted fc a pulse test for 10D h

On-period equal to conventional time (h) .....|........ X 2h

Off-period of 0,1 of the conventional time .....[........ : 12min

Test current (A} equal to 1,05 of the rated current . : 131,3A

L2 V. v I I v i I R v

After the test, the fuse-link not have changed|its
characteristics

8.4.3.1 a) the fuse-link subjected {o the conventioral jnon- 156,3A
fusing current (Inf) (see Table 2) ..o :

the fuse-link did not cperate within the conventional 2h P
time of (h) (Table 2) ...cocvvreieeeceee fee, :

84 Verification of operation For 100A

8.4.1 The test arrangement as specified in 8.1.4

Length (m) of conductors (see 8.3.1)............. crevean 2m

W|(TD| O] T

their cross-sectional area (mm2} as specified|in 35
Table 17 .o :

842 Ambient air temperature during test within (2045) °C P
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8.4.3.1 Verification of conventional non-fusing and fusing P
current
a) the fuse-link subjected to the conventional non- 125A -
fusing current (Inf) (see Table 2} ..o v :
the fuse-link did not operate within the conventional 2h P
time of (h) {Table 2) ..o :

b) the same fuse-link, after cooled down to ambient
temperature, subjected to the conventional fysing
current (If) (see Table 2) v e, :

the fuse-link operated within the conventional time of N/A
{minutes} (Table 2) ..o e, :

8.4.3.2 Verification of rated current of “g” fuse-links P
One fuse-link submitted to a pulse test for 100 h P
On-period equal fo conventional time (h) .....J........ : 2h P
Off-period of 0,1 of the conventional time ....|......... : 12min P
Test current (A} equal to 1,05 of the rated current . : 105A P
After the test, the fuse-link not have changed|its P
characteristics

8.4.3.1 a) the fuse-link subjected t¢ the conventional| non- 125A _
fusing current (Inf) (see Table 2) ....covvveevei i :
the fuse-link did not operate within the conveftional 2h P
time of () (Table 2) ... e :

8.4 Verification of operation For 80A P

8.4.1 The test arrangement as specified in 8.1.4 P
Length {(m) of conductors (see 8.3.1)..cccccccoi e, ; 2m P
their cross-sectional area {mm2} as specified in 25 P
Table 17 i :

842 Ambient air temperature during test within (20+5) °C P

8.4.3.1 Verification of conventional non-fusing and fusing P
current
a) the fuse-link subjected to the conventional non- 100A _
fusing current (Inf} (see Table 2) ... :
the fuse-link did not operate within the conventional 2h P
time of (h) (Table 2} ..ovvvrvrirercrerreceb e :
b) the same fuse-link, after cooled down to ambient 128A _

temperature, subjected to the conventional fysing
current (If) (see Table 2) wovrvrvec e :
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the fuse-link operated within the conventionag| time of 3916s P
(minutes) (Table 2) ..o e :

8432 Verification of rated current of “g” fuse-links P
One fuse-link submitted to a pulse test for 100 h P
On-period egual to conventional time {h) .....|......... : 2h P
Off-period of 0,1 of the conventional time ....|......... : 12min P
Test current {A) equal to 1,05 of the rated cufrent . : B4A P
After the test, the fuse-link not have changed its P
characteristics

8.4.3.1 a) the fuse-link subjected to the conventional non- 100A _
fusing current (Inf) (see Table 2) ........ccccoo o, :
the fuse-link did not operate within the conveptional 2h P
time of (h) {Table 2} . e :

8.4.3.3 Verification of time-current characteristics and gates

8.4.3.31 The time-current characteristics verified on the basis P
of the test according fo 8.5
Values of pre-arcing and operating times within the time-current zones: P
- indicated by the manufacturer N/A
- specified in subsequent pars ... de : |Partll P
Verification for smaller current ratings, if only|one largest rated current fuse-link is N/A
subjected to the test according to 8.5 (in case of homogeneous series):
"g" fuse-links (except “gD”, "gG" and "gM") N/A
Tests made in connection with verification of the N/A
gates (see8.4.3.3.2)

Ambient air temperature within (20£5) °C ....|....... : N/A

rated current In (A) of the fuse-link ...............lc....... :

test performed at voltage (V) .o s :

test 3a) prospective current (A) equal to kin N/A
(1O KZ20) oo e :

pre-arcing time {S) .....c.coccvvervevvcniciirenicnc s : -
specified pre-arcing time (s) max.J/min. ........fuo.e... : N/A
test 4a) prospective current (A) equal to kin N/A
(BLKEB) e e :

pre-arcing ime (8) ..oocve v evveerre e e e :

specified pre-arcing time (s) max./min. .......l........ : N/A
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test 5a) prospective curmrent (A) equal to kin N/A
(25<K<d) i JTOURUISUORORRRN S
pre-arcing ime () ..o R e
specified pre-arcing time (s) max./min. .......J.......: NjA
Verification for smaller current ratings, if only|one largest rated current fuse-link is N/A
subjected to the test according to 8.5 {in case of homogeneous series):
"a" fuse-links N/A
Ambient air temperature within {(20£5) °C ....|.........: N/A
rated current in {A) of the fuse-link ...............locccco0 2 -
test performed at voltage (V) coooeeeeeeeveevvc e
test 3a) prospective current (A} equal to nkz In N/A
(BENZBY e e
pre-arcing fime (S) ..o e .
specified pre-arcing time {s} max./min. .......|.........: N/A
test 4a) prospective current (A) equal to nkz |n N/A
(2SN Z3) e e
pre-arcing Me (S) voovevvererverevenervenrevrvrenesssdrosesrens & _
specified pre-arcing time {s) max/min. ... N/A
test ba) prospective current (A) equal to nk; In N/A
(12N Z1,5) oo s
Pre-arcing tme {$) v § _
specified pre-arcing time (s) max./min. .......f........: N/A
8.4.33.2 Verification of gates P
“gG” and “gM” fuse-links “gG" [ “‘ght” P
rated current of the fuse-link (A)...c..ccocevvecvcioninnnn s 250 :
test performed at voltage (V) vvvevevcncecc feneeen Not specified
a) testing current (A); pre-arcing time {s) higher than 750A72s
g) testing current (A); pre-arcing time (s) less than 1650A;2,3s P
B errereeeirer et brbeareaeraesasees eteesasaanennenseneresannene |
c) testing current {A); pre-arcing time (s) higher than 2590A;680ms P
0,1 8 oo e e
d) testing current (A); pre-arcing time (s) less|than 4500A;8ms P

0,0 8 e e

“aM” fuse-links

rated current of the fuse-link (A}......covvniind
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test performed at voltage (V} oo e
Cross-sectional area (see Table18)
(MM OF MM X MM oo o :
e) testing current {A); pre-arcing time (s) higher than N/A
BUS ot e e :
f} testing current (A); pre-arcing time {s) less|than N/A
BO S 1ot e |
g) testing current (A); pre-arcing time (s} higher than N/A
h) testing current (A); pre-arcing time (s) lesg than NIA
010 8 o e e
8.4.3.3.2 | Verification of gates P
“0G" and “gM" fuse-links “gG” [ ‘g™ P
rated current of the fuse-link {A) ..o e, 224 _
test performed at voltage (V) i Not specified _
%testing current (A); pre-arcing time {s) higher than 610A;79s P
- J TSSOSO STURRRRUROON NUUSIRRR
g) testing current (A); pre-arcing time {s) less| than 1250A;2,8s P
S e et ete ettt st ete et n e et e et en e eteeeseeeeeed NP
8)1testing current (A); pre-arcing time (s) higher than 1910A;810ms P
d) testing current (A); pre-arcing time (s) less| than 3420A;10ms P
0,18 v e
“aM” fuse-links N/A
rated current of the fuse-tink {A)......coovei e _
test performed at voltage (V) ..o b _
Cross-sectional area (see Table18) _
(MIM2 OF MM X MM et
e) testing current (A); pre-arcing time (s) higher than N/A
f) testing current (A); pre-arcing time (s) less than N/A
BO S i aab e
g) testing current (A}, pre-arcing time (s) higher than N/A
h) testing current (A); pre-arcing time (s) less|than N/A
0,10 S cuiiveirrrnrmreeeeemree e e erentesteee e e ene e b
84332 Verification of gates P
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“gG” and “gM” fuse-links "gG” f gz P
rated current of the fuse-link (A).....c.covvveee oo 200 _
test performed at voitage (V) oooeevivevcn Not specified _
?())testing current (A); pre-arcing time (s) higher than 610A;68s P
§ ettt ettt st en s e
g) testing current (A); pre-arcing time {s) lesg than 1250A:2,7s P
OSSOSO U UUTUPION AU
g)1testing current (A); pre-arcing time (s) higher than 1910A;730ms P
g)1testing current (A); pre-arcing time (s) less{than 3420A;8ms P
S e e
“aM” fuse-links N/A
rated current of the fuse-link (A).....c.cocoevdiennn. .
test performed at voltage (V) .ocovveecevceevci e _
Cross-sectional area (see Table18) _
{MM2 o MM X MM}
e) testing current (A); pre-arcing time (s) higher than N/A
f) testing current (A); pre-arcing time (s) less than N/A
510 S
g) testing current {A); pre-arcing time (s) higher than N/A
h) testing current (A); pre-arcing time (s) less|than N/A
0,10 8t et nen
84332 |Verification of gates
“gG" and “gM” fuse-links “9G” / “g”
rated current of the fuse-link {A)....cococenvenredbiveeennn 160 _
test performed at voltage (V) cocovvervvveeieec freenn Not specified _
a) testing current (A); pre-arcing time (s) higher than 460A;70s P
08 b :
g) testing current (A); pre-arcing time (s) less|than 950A;2,4s P
B eteeevierritieiie b e st ats b e eae e e bbb
¢) testing current (A); pre-arcing time (s) higher than 1450A;710ms P
0,1 8 ierisrirre et e
d) testing current (A); pre-arcing time (s) less|than 25%0A;9ms P
L0t - USRS BRURS
“aM” fuse-links NIA
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rated current of the fuse-link (A).....coovcoveee e _
test performed at voliage (V) ....ccoervineene.. e _
Cross-sectional area (see Table18) _
{MM2 OF MIM X T} ens e deseses
) testing current (A); pre-arcing time (s) higher than N/A
BOS e e :
f) testing current (A); pre-arcing time (s) less than N/A
BO 8 et
g) testing current (A); pre-arcing time (s) higher than N/A
h) testing current (A); pre-arcing time (s) less| than N/A
0,10 8 ottt e
8.4.3.3.2 |Verification of gates
“gG” and “gM” fuse-links “9G" g
rated current of the fuse-link (A} i 125 _
test performed at voltage (V) «oooeceeeevveiibieenl Not specified _
a) testing current (A); pre-arcing time (s} higher than 355A;59s P
10 8 e b e
g) testing current {A); pre-arcing time (s) less|than 715A;2,1s P
L3S U UUTURTUTRUTRUTOTN FUUURIRS
3)1testing current (A); pre-arcing time (s} higher than 1100A;630ms P
g)1testing current (A); pre-arcing time (s) less|than 1910A;9ms P
8 e, et e esiesessenensarseshernennen ©
“aM” fuse-links N/A
rated current of the fuse-link (A)...coocoiveceecbereenns _
test performed at voltage (V) ..o b _
Cross-sectional area (see Table18) _
{MM2 OF MM X MM .eevieireeeseeveersereecea s brreseens
e) testing current (A); pre-arcing time {s) higher than N/A
BOS it fe e |
f} testing current (A); pre-arcing time (s) less than N/A
BO S i e e
g) testing current (A); pre-arcing time (s) higher than N/A
g)1tgsting current (A); pre-arcing time (s} less|than N/A
B0 S e v
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8.4.3.3.2 |Verification of gates
“gG” and “gM” fuse-links “oG” I—ght
rated current of the fuse-liNK {A).....c..ccoeviifeennn 100 .
test performed at voltage (V) ..o e Not specified _
%testing current {A); pre-arcing time (s) higher than 290A;66s P
g) testing current {A); pre-arcing time (s) lesg than 580A;2,8s P
OO RTURNRUUOSUUURRUUTOTRUNY RUSTUT
8)1testing current (A); pre-arcing time (s) higher than 820A;810ms P
I - OO YUY UPTUPTUUTUTTOTRTUPOPUTORTY IVUUUTORTIS:
d) testing current (A}, pre-arcing time (s) less than 1450A;10ms P
01 8 e e
“aM” fuse-links N/A
rated current of the fuse-link (A).....cccco vl _
test performed at voltage (V) ...ccovvvveviccinic o _
Cross-sectional area (see Table18) _
{MM2Z O MIM X MM )eericrinirceinriereeirninesefercennn
e) testing current (A); pre-arcing time (s) higher than N/A
f) testing current {A); pre-arcing time (s) less than N/A
B S e e
g) testing current (A); pre-arcing time (s) higher than N/A
h) testing current (A}, pre-arcing time (s} iess than N/A
0,108 it |
8.4.3.3.2 |Verification of gates
“gG” and “gM” fuse-links “aG" gt
rated current of the fuse-link (A)...................] e 80 _
test performed at voltage (V) ..o v Not specified _
a) testing current (A); pre-arcing time (s} higher than 215A;70s P
b) testing current {A); pre-arcing time (s) less than 425A,2 4s P
D S e v
¢) testing current (A); pre-arcing time (s} higher than 610A;770ms P
0,1 8 oo
g)1testing current (A); pre-arcing time (s} less than 1100A;9ms P
ST S e e e
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“aM” fuse-links

N/A

rated current of the fuse-link (A)....................

test performed at voltage (V) ..o,

Cross-sectional area (see Table18)

{MM2 OF MM X MM ).eeirininnirisee s

e) testing current (A); pre-arcing time {s) highler than

B 8 e

NIA

f) testing current {(A); pre-arcing time (s) less
BOS e s

N/A

g) testing current (A); pre-arcing time (s) highler than

0,2 8 it et n b

N/A

h) testing current (A); pre-arcing time (s) less
D,10 8 oo

N/A

8434

Overload

For 80A and 250A

The test arrangement is same as that for the
temperature rise test (see 8.3.1)

Three fuse-links submitted to 50 pulses havin
same duration and test current .....................

test performed at voltage (V) oo

Not specified

“g” fuse-links:

fest current (A) equal fo 0,8 times the current
forapre-arcingtme of 58 ...

208A/760A

duration of each pulse 5 s

time (s} interval between pulses equal to 20 % of the

conventional time (s) specified in Table 2 .....

24min/38min

“a” fuse-links:

N/A

rated current In (A) of fuse-link .......ccccevvenne.

N/A

test current (A) equalto kI, £2% woevvecineinn,

N/A

the pulse duration (s} correspends to that indi
on the overload curve for k|, stated by
ManUfaGlurer .......cocceeeeeeeeeeeeeeee e

N/A

time (s) intervals between pulses equal to 30
the pulse duration .....ooevreeeeeei e

N/A

fuse-links having ambient air temperature sull
to a current {A) equal to current for the oveilo

jected
ad test

208A/760A
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pre-arcing time (s) of sample lies within the

manufacturers time-current zone ................. e

1) 83s/64,9s
2)100s/46,3s

3)92s/57,2s

P

8.43.5

Conventional cable overload protection (for “g
fuse-links only)

Gu

fuse-link mounted as specified in 8.4.1

provided with PVC insulated copper conductors of

cross-sectional area (mm?) (see Table 19) ..|........ :

95

fuse and conductor connected fo if, preheated with

rated current {A) of fuse-link ... vccevvcineie i, :

200A

for a time (h) equal to the conventional time |......... :

3h

test current increased to 1,45 |, (A) (I, specified in

Table 18} oo e e :

308,9A

the fuse-link operated in time (s} less than the

conventional time () .o e :

2485s

8435

Conventional cable overload protection (for "g
fuse-links only)

Glr

fuse-link mounted as specified in 8.4.1

provided with PVC insulated copper conductors of

cross-sectional area {(mm?2) (see Table 19} .|.

70

fuse and conductor connected to it, preheated with

rated current (A) of fuse-link ........cccoee e

160A

for a time (h) equal to the conventional time |,

2h

test current increased fo 1,45 Iz (A) (1z specified in

Table 19) e e :

243,6A

the fuse-link operated in time (s) less than the

conventional time (8) ..o e e :

2725s

8.4.3.5

Conventional cable overload protection (for "g
fuse-links only)

fuse-link mounted as specified in 8.4.1

provided with PVC insulated copper conductors of

cross-sectional area (mm2) (see Tabie 19) .......... :

25

fuse and conductor connected to it, preheated with

rated current (A) of fuse-link ...l :

80A

for a time (h) equal to the conventional time |......... :

2h

test current increased to 1,45 Iz (A) (Iz specified in

Table 19) oo ee e e :

123,3A

the fuse-link operated in time (s) less than the

conventional time {8) ...ccoceererrmnieisr e eveeen

3007s
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8436 Operation of indicating devices and strikers, if any

Operation of indicating device verified in compination
with the verification of breaking capacity (see|8.5.5)

The verification of striker operation:; N/A

"g" fuse-link tested at current {A) equal to current N/A
s (seeTable208bd 21) .o b :

recovery voltage (V) .o : N/A

stated recovery voltage (V) oo b, : N/A

“a" fuse-link tested at current (A) equal fo current NIA
2kl (A) (see Figure 2} ... :

recovery voltage (V) ..o fe : N/A

stated recovery voltage (V) .o e, : NIA

Striker operate during all tests made at recovery N/A
voltage of at least 20 V

No failure of indicating device or striker

8.5 Verification of the breaking capacity

8.5.1 The test arrangements as specified in 8.1.4

852 Characteristics of the test circuit as specified

Scheme of test circuit (see Figure 5)

T|D|(OV]OD]|V]| O

Deviations form specified characteristics of test
CIFCUE et e e rmr e niar e o sren e :

8.5.3 Measuring instruments

854 Calibration of test circuit

Calibration oscillograms and their evaluation

V|| O| T

856 The breaking-capacity tests made at an ambient air
temperature of (20 = 5) °C

-

Breaking-capacity tests on a.c. fuses

8.55.1 Table 20, test No. 1 for "g" and "a" fuse-links For 80A

Rated brezaking capacity of the fuse-links (kA), at 120KA,500VAC
vORAgE (V) oo e

Rated current (A} of the fuse-links .....cocveveicfovrnnne : 80A

Prospective current |, (kA) equal to rated breaking 120kA P
capacity within a toferance of + 10%, - 0% ...{........ :

Power factor ... e : 0,20 P
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Initiation of arcing after voltage zero: within 40° - 85° | 1}46,0 P
for sample 1 and within 65° - 90° for sample B and 3, (2) 68,0
L1 TR RN . 3) 77.0
for sample 1} arcing after voltage zero within N/A
0° +10°% = 0% s b :
Power-frequency recovery voltage: voltage (V) i.e 1) 568V P
{%) of rated voltage within 105% + 5%, - 0% pf the 2) 568V
rated voltage or 110% + 5%, - 0% of the rateq 3) 568V
VOHEGE .o b s :
Cut-off current {A) oo e, D1} 3,7KA P
2} 3,8kA
3)3,7kA
8.5.8 Acceptability of No. 1 test results P
a) max. arc voltage (V) did not exceed stated values 918,6V<2500V P

AT S ) P :

b} fuse-links operated without external effects or P
damage to the components of the complete fuse

¢) no permanent arcing, flashover or ejection|of P
dangerous flames

d} no damage of fuse components hindering from P
their further use

e) no damage of fuse-link such, that it is diffiquit or P
dangerous to replace them

f} fuse-link remains in one piece before its removal P
from the fuse- carrier

@) resistance {(MQ) between contacts of fuse-inks 1)15 P
after test not less than 50 000 Q for the rated|voltage | 2) 25
of fuse-links to 250 V, 100 000 Q in all other ¢ases : [3) 15

8.5.5.1 Table 20, test No. 1 for "g" and "a" fuse-links For 250A P
Rated breaking capacity of the fuse-links (kA), at 120kA,500VAC _
VOHEGE (V) o Lo :
Rated current (A) of the fuse-links .........cc..c.. | : | 250A

Prospective current 11 (kA) equal to rated bregking 120kA
capacity within a tolerance of + 10%, - 0% ...[........:

Power factor ... : 10,20

Initiation of arcing after voltage zero: within 40° - 65° |1} 50,0
for sample 1 and within 65° - 90° for sample 2 and 3, | 2) 55,0

0 e e . 3) 66.0
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for sample 1) arcing after voltage zero within N/A
0° + 10% = 0° e :
Power-frequency recovery voltage: voltage (V) i.e 1) 568V 2]
(%) of rated voltage within 105% -+ 5%, - 0% [of the 2) 568V
rated veltage or 110% + 5%, - 0% of the rated
o1 1 SO VON SO . |3) 568V
Cut-off current (A) .o e D 11)16,4kA P

2) 17,8kA
3) 18,2kA

858 Acceptability of No. 1 test results P
a) max. arc voltage (V) did not exceed staled values |931,7v<2500V P
Of 7.5 (Table B) v sab e :
b) fuse-links operated without external effects or P
damage to the components of the complete fuse
c¢) no permanent arcing, flashover or gjection| of P
dangerous flames
d) no damage of fuse components hindering from P
their further use
e) no damage of fuse-link such, that it is diffiquit or P
dangerous to replace them
f) fuse-link remains in one piece before its removal P
from the fuse- carrier
g) resistance (MQ) between contacts of fuselinks 1) 40 P

after test not less than 50 000 { for the rated|voltage 2) 50
of fuse-links to 250 V, 100 000 Q in all other ¢ases ;

3)35
8551 Table 20, test No. 2 for "g" and "a" fuse-links P
Prospective current |z (KA) ..o e : 15,00kA
Test made under conditions which approximate
those giving maximum arc energy
POWEL FAGION ...ooiieeiccreeircr b : 0,20
Making angle after voltage zero: within tolerance 1)8,0
0° +20% - 0°% i D 12)5,0
3)10.,0
Power-frequency recovery voltage: voltage (V) i.e 1) 568 P
{%) of rated voltage within 105% + 5%, - 0% pfthe | 2) 568
rated voltage or 110% + 5%, - 0% of the rated 3) 568
VORAGE ..o heeeeeen s
Recovery voltage maintained at a value (V}; duration P

(s) for sample (NO.) coviri e :
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or other samples duration 15 s (8.5.5.2)

8.5.8 Acceptability of No. 2 test results

a) max. arc voltage (V) did not exceed stated values 912,3V<2500V P
of 7.5(TableB) ... e, :
b} fuse-links operated without external effects or P
damage fo the components of the complete fuse
c¢) no permanent arcing, flashover or gjection of P
dangerous flames

“| d) no damage of fuse components hindering|from P

| their further use
e) no damage of fuse-link such, that it is difficult or P

dangerous {o replace them

f} fuse-link remains in one piece before its removal P
from the fuse- carrier

g) resistance (MQ) between contacts of fusedlinks 1} 400 P
after test not less than 50 000 O for the rated voltage | 2) 300
of fuse-links to 250 V, 100 000 Q in all other ¢ases : |3) 400

8551 Table 20, test No. 2* for "g" and "a" fuse-links, for {see appended table) N/A
=l
Prospective current I, (kA) for test No. 2 gregter than N/A
the rated breaking capacity (KA) ..ccccocvririveecaireenn :
Test made on six samples replacing tests of Nos. 1 N/A
and 2. Test made with current | (KA) ..ccccooifennnn :
Making angels differ approximaiely 30° between NIA
each test
Power factor ...t e : N/A
858 Acceptability of No. 2 test results N/A
a) max. arc voltage (V) did not exceed stated values N/A
of 7.5 (Table B) ..o
b} fuse-links operated without external effects or N/A
damage to the components of the complete fuse
c¢) no permanent arcing, flashover or ejection|of N/A
dangerous flames
d) no damage of fuse components hindering from N/A
their further use
e) no damage of fuse-link such, that it is diffiquit or N/A

dangerous to replace them

f) fuse-link remains in one piece before its removal N/A
from the fuse- carrier
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8.5.6.1

Table 20, test No. 3 for "g" and "a" fuse-links

mw_n

Prospective current for "g" fuse-link I3 (A} equlial to
B2 L e s TV

1300A

Prospective current for "a" fuse-link I3 (A) equial to

25 Kol e

NIA

Power factor ... o

0.45

Tolerance on current + 20%

Recovery voltage (V) maintained for 15 s {8.5.5.2)

858

Acceptability of No. 3 test resuits

a) max. arc voltage (V) did not exceed stated
Of 7.5 (Table 8) .oooveverrvre e

<2500V

V|0 T| OV

b} fuse-links operated without external effects or

damage to the components of the complete {

¢) no permanent arcing, flashover or ejection
dangerous flames

of

d) no damage of fuse components hindering
their further use

from

e) no damage of fuse-link such, that it is difficult or

dangerous to replace them

f) fuse-link remains in one piece before its removal

from the fuse- carrier

g) resistance (MQ) between contacts of fuse;
after test not less than 50 000 Q for the rated

links
voltage

of fuse-links to 250V, 100 000 Q in all other cases :

1) 15
2)
3)

8.5.56.1

Table 20, test No. 4 for "g" and "&" fuse-links

Prospective current for "g" fuse-link Iy (A) equal to

X TR

820A

Prospective current for "a" fuse-link 1, (A) equal to

1.8 Kalg +voeo e r e e e e e e e e e ea]

N/A

Power factor ......ccooc e

0,45

Tolerance on current + 20%, - 0%

Recovery voltage (V) maintained for 16 s (8.5.5.2) :

8.5.8

Acceptability of No. 4 test results

a) max. arc voltage (V) did not exceed stated
Of 7.5 (Table 8) v

<2500V

T|(T|O|T|TO

b) fuse-links operated without external effects or

damage to the components of the complete {

UsSe
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¢) no permanent arcing, flashover or ejection of P
dangerous flames

d) no damage of fuse compenents hindering|from P
their further use

e) no damage of fuse-link such, that it is difficult or P
dangerous to replace them

f) fuse-flink remains in one piece before its removal P
from the fuse- carrier

g) resistance {(MQ) between contacts of fusetlinks 1) 10 P
after test not less than 50 000 Q for the rated voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other cases : | 3)

8.5.51 Table 20, test No. 5 for "g" and "a" fuse-links

Prospective current for "g" fuse-link I5 {A) equal to 520A
125 ke et e e :

Prospective current for "a" fuse-fink ls (A) equal to N/A
kgln ........................................................................... :

POWET TACIOE wevieeviiiciee e e e, : 0,45

Tolerance on current + 20%, - 0%

Recovery voltage (V) maintained for 15 s (8.5.5.2} :

8.5.8 Acceptability of No. 5 test resulis

T|T0V|TO| V| D

a} max. arc voltage (V) did not exceed stated values <2500V
Of 7.5 (Table B) .ccoerieecceeecee e :

b) fuse-links operated without external effects or P
damage to the components of the complete fuse

¢) no permanent arcing, flashover or ejection| of P
dangerous flames

d) no damage of fuse components hindering from P
their further use

e) no damage of fuse-link such, that it is difficult or P
dangerous to replace them

) fuse-link remains in one piece before its removal P
from the fuse- carrier

g) resistance (MQ) between contacts of fuseqlinks 1) 30 P
after test not less than 50 000 Q for the rated voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other ¢ases : | 3)

Breaking-capacity tests on d.c. fuses N/A

8.5.5.1 Table 21, d.c.test No. 1 for "g" and "a" fuse-links N/A

TRF No. IECB0269_1A
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Rated breaking d.c. capacity of the fuse-links (kA), at
VOHEGE (V) creerrcicceee e [ o
Rated current (A) of the fuse-links ..o v N/A
Rated voltage (V) of the fuse-links .............. RO N/A
Prospective current Iy (kA) equal to rated breaking N/A
capacity within a tolerance of + 10%, - 0% ..|.........:

Time constant (ms) befween 15t0 20 ms ...J........: N/A
Arcing commences at current (A) .......coocooeloven. 1) E
2)
3) A
Value of recovery voltage: voltage (V) within 1) N/A
tclerances 115 + 5%, - 9% of the rated voltage ..... S 2)
3)

8.5.8 Acceptability of No. 1 test results N/A
a) max. arc voltage (V} did not exceed stated values N/A
of 7.5 {(Table 8) ..o, :

b} fuse-links operated without external effects or N/A
damage to the components of the complete fuse

¢) no permanent arcing, flashover or ejection| of N/A
dangerous flames .
d} no damage of fuse components hindering [from N/A
their further use

e) no damage of fuse-link such, that it is diffigult or N/A
dangerous to replace them

f) fuse-link remains in one piece before its removal N/A
from the fuse- carrier

g) resistance (MQ) between contacts of fuseqlinks 1) NIA
after test not less than 50 600 Q for the rated voltage | 2)

of fuse-links to 250 V, 100 000 ( in all othar cases : 3)

8.5.5.1 Table 21, d.c.test No. 2 for "g" and "a" fuse-links N/A
a) During test No. 1 arcing commences at a ¢urrent N/A
> 0,5 |y, test No. 2 was not performed
b} Prospective current [y (A). Test made under N/A
conditions which approximate those giving maximum
AIC BNEIQY wereverierirrierereeee e e e et et e e dereenenes |
Time constant {ms) between 15t0 20 ms ....|........ N/A

TRF No. IEC60269_1A
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Arcing commences at current (A) ... |........ R

2)

3) . L
Vealue of recovery voltage: voltage (V) within 1) N/A
tolerances 115 + 5%, - 9% of the rated voltage ..... D 2)

3)

8.5.8 Acceptability of No. 2 test results N/A
a) max. arc voltage (V) did not exceed staled values N/A
of 7.5{Table 8) ..o
b) fuse-links operated without external effects or N/A
damage to the components of the complete fuse
c) no permanent arcing, flashover or gjection|of N/A
dangerous flames
d} no damage of fuse components hindering from N/A
their further use
e) no damage of fuse-link such, that it is diffigult or N/A
dangerous to replace them
f} fuse-link remains in one piece before its removal N/A
from the fuse- carrier
g) resistance (MQ) between contacis of fuselinks 1) N/A
after test not less than 50 000 Q for the rated|voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other ¢ases : | 3)

8.5.5.1 Table 21, d.c.test No. 3 for "g" and "a" fuse-links N/A
Conventional fusing current (A) ....c.coovevveees oo s
Prospective current I (A) equalto 3,2 I ... N/A
Tolerance on current (%} £ 20% .ccccoevvveceernfevennnnn N/A
Time constant (ms) between 15t0 20 ms .....|........ N/A
Arcing commences at current (A) ..., 1) o

2)

3) -
Value of recovery voliage: voltage (V} within 1) N/A
tolerances 115 + 5%, - 8% of the rated voliage ..... 2)

3)

858 Acceptability of No. 3 test results N/A
a) max. arc voltage (V) did not exceed stated|values N/A
Of 7.5 (Table B8) ...oovvvevveeveerrreoreeermes e reiee b
b) fuse-links operated without external effects or N/A
damage to the components of the complete fuse

TRF No. IEC602690_1A
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¢) no permanent arcing, flashover or gjection of - N/A
dangerous flames
d) no damage of fuse components hindering|from N/A
their further use
&) no damage of fuse-link such, that it is diffigult or N/A
dangerous to replace them
f} fuse-link remains in one piece before its removal N/A
from the fuse- carrier
g} resistance {MQ) between contacts of fusetlinks 1) N/A

after test not less than 50 000 Q for the rated voltage | 2)
of fuse-links to 250 V, 100 000 Q in ali other cases : 3}

8.5.5.1 Table 21, d.c.test No. 4 for "g" and "a" fuse-links N/A
Conventional fusing current {A) .....cccoocveev v, : - .:
Prospective current |, (A) equal to 2,0 I ......|........ : N/A
Tolerance an current (%) + 20%, - 0% ...l : N/A
Time constant {(ms) between 15t0 20 ms ....{......... : N/A
Arcing commences at current (A) ... D - _
2)
3)
Value of recovery voltage: voltage (V) within 1) N/A
tolerances 115 + 5%, - 9% of the rated voltage ..... 1 12)
3)
8.5.8 Acceptability of No. 4 test resulis N/A
a) max. arc voltage (V) did not exceed stated values N/A
Of 7.5 (Table B) e e :
b) fuse-links operated without external effects or N/A

damage to the components of the complele fuse

c) no permanent arcing, flashover or ejection| of N/A
dangerous flames

d} no damage of fuse components hindering|from N/A
their further use

e) no damage of fuse-link such, that it is diffi¢utt or N/A
dangerous to replace them

f} fuse-link remains in one piece before its removal N/A
from the fuse- carrier

g} resistance (MQ) between contacts of fuse+links 1) N/A
after test not less than 50 000 Q for the rated voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other cases : | 3)

TRF No. IEC60269 1A
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8.5.5.1 Table 21, d.c.test No. 5 for "g" and "a" fuse-links N/A
Conventional fusing current (A} ..o, : _
Prospective current |5 (A) equal to 1,25 ); ...... N N/A
Tolerance on current (%) + 20%, - 0% ..o feuee.. : N/A
Time constant (ms) between 15t0 20 ms ....|........ : : N/A
Arcing commences at current (A) ..ol D) -

2)

3)
Value of recovery voltage: voltage (V) within 1) N/A
tolerances 115 + 5%, - 8% of the rated voltage ..... Cl2)

3)

8.5.8 Acceptability of No. 5 test results N/A
a) max. arc voltage (V) did not exceed stated values N/A
of 7.5(Table 8) ..c.oeeeeeeve e e :

b} fuse-links operated without external effects or N/A
damage to the components of the complete fuse

¢) no permanent arcing, flashover or ejection|of N/A
dangerous flames

d) no damage of fuse components hindering from N/A
their further use

e} no damage of fuse-link such, that it is diffiqult or N/A
dangerous to replace them

f) fuse-link remains in one piece before its removal N/A
from the fuse- carrier

g) resistance (MQ) between contacts of fuse-finks 1) N/A

after test not less than 50 000 Q for the rated| voltage |2)
of fuse-links to 250 V, 100 000 Q in all other cases ; 3)

86 Verification of the cut-off current characteristics P

8.6.2 The values measured did not exceed cut-off P
characteristics indicated by the manufacturer|(see
5.8.1)

8.7 Verification of I°t characteristics and overcurrent P
discrimination

8.7.2 The operating I°t values measured not exceed the P
values indicated by the manufaciurer, or
those specified in subsequent parts P
The pre-arcing 1t values not less than minimpm pre- N/A

arcing values given by the manufacturer, or
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they lie within the limits indicated in Table 7

8.7.3 Verification of compliance for fuse-links at 0,01 s
"gG" and "gM" fuse-links at 0,01 s comply with
Table 7

874 Verification of overcurrent discrimination

The discrimination of the fuse-links verified by means
of the time-current characteristics and the pre-arcing
and operating I°t values

8.8 Verification of the degree of protection of englosures
Degree of protection IP .......c.ovvvvririrrrnen e, : {IPOO
Verification by test under conditions specified in P
[EC 80529 ..ot :

89 Verification of resistance to heat

No damage impaired by heat during the prevjous
tests (in particular with respect o 8.3, 8.4, 8.5 and

8.10)
8.10 Verification of non-deterioration of contacts
8.10.1 Three samples provided with standardized ddgimmy P

fuse-links of the highest current rating (A) intended to
be used in the fuse-holder (see subsequent parts) :

8.10.2 Test current (A) for load period ........o.oweeiidenee. : 312,5A

Duration {s) of load period .........cccoeeieeveeii s : 0,75h

Duration {s) of no-load pefiod ...occoceevveeeeeic o, : 0,3h

Lo I I e v B v |

a) Test of 250 cycles, measured values not exceed
the limits given in subsequent parts

b) Test of 750 cycles, measured values not exceed P
the limits given in subsequent parts

8.11 Mechanical and miscellaneous tests

8.11.1 Mechanical strength

Mechanical characteristics of fuse and its parnts
judged in the context of normal handling and
mounting as well as with results shown after
breaking-capacity test (see 8.5), if not otherwise

specified in the subsequent parts

8.11.2 Miscellaneous tests

8.11.21 Verification of freedom from season cracking
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Current-carrying parts made of rolled copper (alloy P

with less than 83% copper content and with all
grease removed, placed for 4 h in test cabingt having
temperature of (30 £ 10} °C

After this, samples placed for 8 h in test cabinet, on P
the bottom of which is ammonium chloride sglution
having pH value 10 - 11

After test no cracks visible to the unaided eyd

8.11.2.2 Verification of resistance to abnormal heat and fire

8.11.22.1 | Parts of insulating material, except ceramic, have a
limited duration of burning without spreading fire by
flames or burning droplets or glowing particles falling
from the specimen

8.11.2.2.5 |Glow-wire test: (650 + 10) °C N/A

Parts of insulating materials not necessary to|retain N/A
current-carrying parts in position even though they
are in contact with them, made the glow-wiretest

{650 £ 10) °C

No visible flame, or burning or glowing of the N/A
specimen extinguish within max. (s) after removal of
the glow-wire. LIMit (30 £ 1} S cveevveirie v fereeee :

No burning of the tissue paper N/A
No scorching of the pinewood board N/A
Glow-wire test; (960 £ 10) °C No ftame P
Parts of insulating materials necessary to retain P

current-carrying parts and parts of the earthing
circuit, if any, in position , made the glow-wire test
(960 £ 10)°C

No visible flame, or burning or glowing cf the P
specimen extinguish within max. (s} after removal of
the glow-wire. LImit (30 £ 1) 5 coooivrniinnnifinnnne :

No burning of the tissue paper

No scorching of the pinewood board

8.1123 Verification of resistance to rusting

TW| V| DO| O

Tested parts after degreasing (10 min in spegified
solution) placed for 10 min in air saturated with
moisture and after that dried 10 min in an ambient
temperature (100 £ 5) °C

Surface of tested parts show no signs of rust P
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APPENDIX 1
8.1.5.1 TABLE: Internal resistance of the fuse-links

a) rated current (A) of the fuse-link

measuring current {A)

ambient air temperature (°C)

R {mQ

internal” |
resistan. ;-
:ce

R (m0) |0,821

b) rated current (A) of the fuse-iink

100

measuring current (A)

internal
resistan
cer -

ambient air temperature (°C)

2 3 4 5

4,648 |0,663 |0,659 |0,659

¢) rated current (A) of the fuse-link

measuring current (A)

ambient air temperature (°C)

internal san

resistan 2l

ce L mme

2 3 4 5

R (mQ) {0,549 0,546 (0,537 [0,546 |0,547
¢) rated current (A) of the fuse-link 160 —
measuring current {(A)
ambient air temperature (°C)

‘internal =

resistan '

ce sk

V. F 4 5

R (mQ) |0,405 |0,407 {0,400 (0,406 |0,406
¢) rated current {A) of the fuse-link
measuring current (A)
ambient air temperature (°C)

internal - o o R sampléNo

resistan . b

o T :

L1 2 3 4 5 6

R{mQ) |0,318 (0,322 |0,329 0,320 |0,340 0,332
c) rated current (A} of the fuse-fink 224 —
measuring current (A} 22,4 —
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| ambient air temperature (°C) - |25 [ —
internal’ [ LT GRS ' '
resistan:

ce

0,274 10,280 |0,279 (0,288

0,282

¢) rated current (A) of the fuse-link

measuring current (A)

ambient air temperature

()

internal
resistan
.Ce

R (o) [024¢

N/A

8.6.5.1

sample
No. =

m kmg én.gle after

TABLE: Table 20, test No. 2* for "g" and "g" fuse-links, for f, > 1,

recovery voltage cut off current

O IN i ORI
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Testing procedure and testing location:

<]

Testing location/ address...........c..........:

CB Testing Laboratory:

[

Testing location/ address.........ccc...........t

Associated CB Test Laboratory:

Tested by (name + signature)......:

Approved by (+ signature)

TOV Rheinland (Shanghai) Co., Ltd.

Hunan Eleg
4 Xinzhong

trical Apparatus Testing Institute
Road, Changsha, Hunan, P.R. China

Testing procedure: TMP
Tested by (name + signature)......:

Approved by (+ signature)

Testing location/ address........cccoceeene

[l Testing procedure: WMT

Tested by (name + signature)......:
Witnessed by {+ signature)...........:
Approved by (+ signature) ...........:

Testing location/ address.......cccoveeeen 2

[l Testing procedure: SMT
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Approved by (+ signature} ............
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Testing location/ address................

[] Testing procedure: RMT
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Summary of testing:

Tests performed (name of test and test clause): | Testing location:

unan Electrical Apparatus Testing Institute
Xinzhong Road, Changsha, Hunan, P.R. China

For homogeneous series of NH1, type tests are
listed in table 11,12, 13 and 14 in EN 60269-
1:2006

= T

Summary of compliance with National Differences:
NIA
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Copy of marking plate:
Refer to 15033141 001 Part I
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Test item particulars............ccoiiiicnd
Classification of installation and use.......ccocccvevrvinnn See part |
SuUpply CoNNECHIDN ..ot See part |
FUSE SYSIEIM .ot AYBICIDIEIRIGIHA
Possible test case verdicts:
- test case does not apply o the test object ................ : NIA
- test object does meet the requirement.......ccocecoooo. . P|(Pass)
- test object does not meet the requirement................. . F(Fail)
=T34 2L« [ SOOI :
Date of receipt of testitem.......occo v ;. 06.2009
Date {s) of performance of tests......ccccooevvecvieciieceecennee. : 08.2009-07.2009

General remarks:

The test results presented in this report relate only to the ok
This report shall not be reproduced, except in full, without i
"(see Enclosure #)" refers to additional information appen
"(see appended table)" refers to a table appended to the re

Throughout this report a comma (point} is used as the de

ject tested.

ne written approval of the Issuing testing laboratory.
ded to the report.

port.

cimal separator.

General product information:
N/A
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Requirements IEC 60269-1°

Vi A~ FUSES WITH FUSE-LINKS WITH BL

5

52 Rated voltage (V) as specified ....coovcvvevevecc s | BOOVAC T

5.3.1 Rated current (A) of the fuse-link in accordange with
specified Values ..o

53.2 Rated current (A) of the fuse-holder and the size of | Size 1 P
the FUSE-INK vl

5.5 Rated power (W) dissipation of fuse-link <23W P

see Figure 101 o e

Rated acceptable power (VA) dissipation of fuse- 32w P
bases given in Figure 102 ...l

5.6 Limits of time-current characteristics P

5.6.1 Time-current characteristics, time-current zones and P
overload CUMVES ....cococvvieee ek

5.6.2 Conventional times and current  see Table 101...

583 GateS b

5.7.2 Rated breaking capacity (A)......c.occocvvnvcvnnibovnnl | 120KA
Markings are legible P

6.1 Fuse-holders marked by: P
~1EC BO26Y-2 ... s v | P
e . TSSO 1 P
Marking of rated current and rated voliage are P
discernible from the front

6.2 Fuse-links marked by: P
SIEC BO2B9-2 ...t b : P
= 8IZ8 OF FEferenCe ... L 1 P
- rated breaking capacity .......cooc v foeen 1| 120kA P
Marking of rated current and rated voltage are P
discernible from the front
Fuse-links are marked as described in Table 104.. : P
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7. STANDARD CONDITIONS FOR CONSTRUCTION =
7.1 Mechanical design P
The dimensicns of the fuse-links given in Figure 101 P
Dimensions: P
dimension marking a1: prescribed (mmy); rnegsured |135+2.5; P
dimension marking a2: prescribed (mm}); megsured | 75-10; P
dimension marking 23: prescribed {(mm); megsured |62+=1,5; P
dimension marking a4: prescribed {mm); rmepsured [68£1,5; P
dimension marking b1min: prescribed {(mm); 20, P
MEaSUred (MM} oo e e dons
dimension marking b2min: prescribed (mm); 5; P
measured (MM} .o,
dimension marking b3max: prescribed (mm) B; P
measured (MM} ..o
dimension marking bdmin: prescribed (mm); 17, P
measured (MM) ..o
dimension marking ¢1: prescribed (mm); measured | 40; P
(MM e
dimension marking c2: prescribed (mm); megsured | 11-2; P
(121 11) TSRO ORT PRSPPSO
dimension marking d: prescribed (mm); meagured | 2,5+1,5/-0,5 P
dimension marking e1max: prescribed (mm) 53; P
MEaSUred (MM} .o ercese e denes
dimension marking e2max: prescribed (mm) 52; P
measured (MM) .o e
dimension marking e3: prescribed (mm); mepgsured | 20+5/-2; P
dimension marking e4: prescribed (mm); reasured | 6; P
dimension marking f: prescribed {mm); measured | 15; P
dimension marking z: prescribed (mm); measured |5 P
(MM e e s :
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The dimensions of the fuse-base given in Figure 102
Dimensions: =
dimension marking g: prescribed (mm); measured |53 1; P
(MM} e et
dimension marking h: prescribed (mm); measured 175%1,5; P
{MM) e
dimension marking n1max: prescribed (mm); = 52; P
measured {MM) .o seseenees el
dimension marking n2max; prescribed (mm); 80; p
measured (IMM) ..o veevee e e
dimensien marking p1max: prescribed (mm}; 55; P
measured {MM) ... rescn e
dimension marking p2: prescribed (mm); measured | 35; P
(20112 USSR
dimension marking r min: prescribed (mm}; 17, P
Measured (IMM) oo ..
dimension marking s max: prescribed (mm); 38; P
Measured (MM) ..o .
dimension marking t min: prescribed (mm); 21; P
mMeasured (MM) v e o
dimension marking v: prescribed (mm); meagured 80+3; P
(MM} e et e e
dimension marking w1: prescribed (mm}; measured |30+0,7; P
(1111
dimension marking w2: prescribed (mm); measured |25%0,7; P
(MM e
dimension marking x min: prescribed (mm); 20; P
measured (MM} ... ..o
dimension marking y: prescribed (mm); measured 10,540,5; P
{ITIM) it
dimension marking z max: prescribed {(mm), 5 P
measured (MM) ..o ..
71.2 Connections, including terminals P
cross-sectional ranges {(Table 105) ...l
forgues to be applied (Table 111) {lug termingl) .....:
713 Contact surfaces should be silver plated ......_|......... |¥es/No P
TRF No. IEC60269_2A
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Clause Requirement + Test Result - Remark Verdict
If no test according to 8.10 are passed with dummies P
described in 8.10.1

715 Dynamic short-circuit withstand shall meet cyt-off P
currents (Table 112) ..o

717 Construction of fuse-link P
Blade contacts made of solid material .......... |.......... P
If any other construction, manufacturer demonstrate N/A

that construction adequate ...l

Endplates not permitted to protrude radially from P
insulation body ... e

preferable to insulate the gripping lugs from live parts

Fuse-links has an indicator......vveveuier e frrerinnd

Electrically conductive parts of indicator not ejected
from the fuse-link during operation ........cccoeevsfevenee :

7.2 Insulating properties

Creepage distances and clearances of fuses|and
fuse-accessories meet requirements of IEC 60664-1
for overvoltage category Il and pollution degree 3..:

7.7 It characteristics

maximum pre-arcing At
(Table 7 of IEC 80269-1) ..o o

rated currents lower than 18 A (Table 106) ..|........ N/A
maximum operating % for “aM” fuse-links N/A
(Table 107)

test No. 2 of the largest rated current of eact]
homogeneous series (Table 20 of IEC 60269

i
=N
S

7.8 Overcurrent discrimination of “gG” fuse-links P
(see 8.7.4, Table 108) ...

7.9 Protection against electric shock

increased by means of partition walls and covers of
fUSE-CONLACES covvr v e e :

operation by authorized persons, instructed i P
electrical matters, using replacement handles
according to this fuse system ...

TRF No. IEC60269_2A
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IEC 60269

2

Clause

Reguirement + Test

Result - Remark Verdict

IEC 60269-1 applies with the following
supplementary requirements

Arrangement of fuse and dimensions

Reguirements of 7.2 verified on fuse-bases ..,

Creepage distances and clearances of fuse-links

according to 7.2 are verified ........ccoveirininnins

Clearances verified on fuse-link inserted into model

fuse-base according to Figure 111.....coceeueee.

Testing of fuse-holders

In addition to test given in IEC 60269-1 tesied
according to Table 109 ...l

§.2.21

Points of application of test voltage

In addition to IEC 60269-1

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

1890V

8232

Value of test voltage

Not applicable N/A

rated impulse withstand voltage in Table 110,

N/A

8233

Test method

NIA

5 impulses of both polarities and of shape 1,2
and rated withstand voltage level according tg

Table 110

minimum period between impulses are 1 s ...,

N/A

824

Acceptability of test results

8.2.4.3

No flash-over or puncture shall eccur during test... :

825

Resistance to tracking

plastic parts of fuse-links and fuse-bases tesigd and
shall pass at PTl level stated by manufacturer .......

T|(O)IT| T

500M

8.3

8.3.1

Verification of temperature rise and power dissipation

Arrangement of the fuse

Tightened by torgue (NM} ....ocviivcnineiincen e :

P

32

832

Measurement of the temperature rise

Protective covers and fuse-carriers as provided by
manufacturer mounted ..o fonnnn :

8.3.4.1

Temperature rise of the fuse-holder

See part | P

TRF No. [EC80268 2A
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Clause Requirement + Test Result - Remark Verdict

Dummy {Figure 105) P
Point at which temperature rise is measured
(Figure 106}

8.34.2 Power dissipation of a fuse-link 19,2W P
{Figure 106)

8.4.3.1 Verification of conventional hon-fusing and fusing See part | P
current
non-fusing current test — second test specimen are | See part | P
used for b)

8435 Conventional cable overload protection test (for “gG” | See part | P
fuse-links only)

Details of special test are given in Annex A Not required N/A

Annex A | Special test for cable overload protection N/A
For fuses with I, > 16 A of the sizes 00,0, 1and 2. : N/A

A Arrangement of the fuse N/A
Three fuse-links in fuse-bases mounted in a box...: NIA
Ambient air temperature outside the fuse box shall °C N/A
BE (B020°C) oot ens e asaepernrens :

A2 Test method and acceptability of test results N/A
1,13 |, flowed through the fuse-links for conventional Afor s N/A
time (see Table 2 of IEC 60269-1) ... :

Non of fuse-links operated ........ccoocvnccc s : N/A
Test current raised without interruption within|5 s to A N/A
S RO B :

One fuse-link operated within conventional time ... : N/A

8.5.5.1 Verification of the peak withstand current of g fuse- | Not applicable N/A
hase
not be carried out , if this has already been verified N/A

during the breaking capacity test of fuse-linkg with
the highest rating of the size ... :

8.5.5.11 Arrangement of the fuse NfA

single-phase type, 8.5.1 of IEC 60269-1 N/A
peak values of the test currents (Table 112} |......... :
maximumum values {see 8.5.5.1.3) ... fres :

dummy fuse-link (Figure 101) ..ccceiiinins ereee

8.5.5.1.2 Test method N/A

TRF No. IEC60269 2A
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Clause Reguirement + Test Result - Remark Verdict
fuse-base 1 {Figure107) N/A

resilient épring travel is limited to elastic range........:

contacts opened up three imes .................... e

fuse-base 2 (see 8.11.1.2) N/A
Frax according to Table 118
8.5.5.1.3 |Acceptability of test results N/A
fuse-links not be ejected N/A
no signs of arcing or welding or other damagg N/A
8.5.8 Acceptability of test results N/A
Fuse or circuit-breaker not operate during this test N/A
8.74 Verification of overcurrent discrimination P
verified by It values evaluated from the recorded test P
resutts
Arrangement of the samples as for the breaking P
capacity test
two samples tested at the r.m.s. prospective test 1) P
current [, correspending to minimum pre-arcing % 2)
the other samples tested 'at the rm.s. prosg{ective 3) P
test current 1, corresponding to operrating | 4)
test volfage (V) .o e :
The values of It lie within corresponding lirmits P
specified in Table 113 o, :
8.9 Verification of resistance to heat
Tests apply to fuse-link and fuse-base
Fuse-holder with fuse-links having maximurm power
dissipation are cyclically loaded as pre-treatment...
After cooling to normal temperature P
breaking capacity tested at |, (see 8.5)........ .. : I = 120kA
Fuse-links with organic material N/A
Fuse-holder with fuse-links having maximum power
dissipation are cyclically loaded as pre-treatment....
After cooling to normal temperature = N/A
breaking capacity tested at |, and ls{see 8.5}......... : Is =
8.9.1 Fuse-base P

TRF No. IEC60269_2A
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Clause Requirement + Test Result - Remark Verdict
test below apply if it is not obvious that components P

are not affected adverselly by given temperature and
withdrawal forces

8.9.1.1 Test arrangement

Figure 105 and 108

Test se-up in heating chamber

89.1.2 Test method

Temperature of (80"%))°C for 2 h

BU|(W|(TOW|OW)| OO

160% rated currentfor 2 he.eveeerveecccveeneecidbereen, : 160% |, =400A

Test voltage ......ccocoveevieiccinei e e : 50V

3 min after switching off

tensile force Fx (see Table 118) exerted for|15 s Frax =

8913 Acceptability of test results P

Contact pieces not have moved to affect the further P
use

Dimensions of Figure 102 are considered

Insulating mounting part no broken and no show any
signs of cracks

892 Fuse-links with gripping lugs of moulded material or | No such part N/A
of metal fixed in moulded material
8.9.2.1 Test arrangement N/A
Figure 108 N/A
8.922 Test method N/A
Temperature of (80°%,)°C for 2 h N/A
150% rated current for conventional time .....|........ : Afor h N/A
TESt VOIAQE ...oocvee e e : Vv £ -
3 min after fuse-link operated or conventional time N/A
expired F =
max

tensile force Frax (56 Table 118) exerted fon 15 s

8.9.2.3 Acceptability of test results N/A
Gripping lugs remain fully operational N/A
Dimensions of Figure 101 (d and c;) notbe N/A

exceeded by more than 2 mm

8.10 Verification of non-deterioration of contacts jand P
direct terminal clamps

TRF No. [EC60262_2A
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Clause

Requirement + Test

Result - Remark

Verdict

8.10.1

Arrangement of the fuse

Figure 105

for lug terminals, torgue in Table 111, b :

32 Nm

Insulation of conductors removed over the whole

lengih .o

8.10.1.2

Direct terminal clamps

Test performed on 10 direct terminal clamps |of five

fuse-bases

Distance between fuse-base centres of at legst three

times e, (see Figure 101)

Torque of tightened of screws

Nm

Conductor cross-section .........

mm

8.10.2

Test method

Test current (A) for load period

312,5A

Duration (s) of load period

0,75h

Duration {s) of no-load period

0,3h

Test vohage (V) s e :

50V

a) Test of 50 cycles, measured values did not

exceed the limits given in subsequent parts
IEC 60269

of

{see appended table)

b) Test of 250 cycles, measured values did
exceed the limits given in subsequent parts
IEC 60269

not
of

(see appended table)

¢) Test of 500 cycles, measured values did
exceed the limits given in subsequent parts
IEC 60269

not
of

{see appended table)

d) Test of 750 cycles, measured values did
exceed the limits given in subsequent parts
IEC 60269

not
of

(see appended table)

8.10.2.1

Contacts

Points between voltage drop is measured
(A and B in Figure 106)

Withdrawal force (Table 118); measured forge after

250 cycles (N) oo

1
2)
3)

TRF No. IEC60269_2A
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Withdrawal force (Table 118); measured force after | 1) P
750 cycles (N) oo e, : 2
3)
If measured values too low, test of 8.5.5.1 ...|...... : N/A
8.10.2.2 Direct terminal clamps P
Points between voltage drop is measured P
(Figure 110)
Test sequence for all types conductors P
(see Table 116)
Verification of temperature rise P
(see 8.3.4.1) (see figure 110) v
8.10.3 Acceptability of test resuits P
8.10.3.1 Contacts P
Limit value after 250" cycle < 15% P
Limit value after 500" cycle < 30% P
Limit value after 750" cycle < 40% P
Difference between last and first measurement of P

temperature rise less than 20K ..o, :

o

8.10.32 Direct terminal clamps

Permissible tolerance for resistance Ry for Al
conductors 'R gomax CZ2 R gl omineeeeerrerrerrmernadionneens :

Permissible changes of the resistance from R ¢ 5o P
I0oRg7se:s5ee Table 117 e e, :

Copper or cleaned aluminium conductors ...|........ : P

Uncleaned aluminium conductors .................|........ : N/A

Change from 50" to 250" cycle

Change after 250" {0 500™ cycle

Change after 500™ to 750" cycle

Change between 50™ to 750" cycle

Temperature rise at test spot F < 75K

8.1 Mechanical and miscellaneous tests

8.11.1.1 Mechanical strength of fuse-holders

T|TW|O|(TO|(TV]|T]| TV|TDO

Test set-up subjected to temperature rise tes{ at 250A
rated cuITent ..o R

TRF No, [EC80269_2A
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fuse-ink or fuse-carrier are withdrawn and ingerted | 100times || _— =
into fuse-base 100 tiMes .........ccocecvcrvniennnee e |
All parts are intact and function normally
Test set-up subjected to further temperature fise fest | Max. 43K P
at rated current (values obtained are not more than 5
Kor 15 % above the values from temperature-rise
teSt PrIOr) .ot e
8.11.1.2 Mechanical strength of the fuse-base P
Test-link inserted three times in the fuse-base ......:
{Dimensions of blade contacts see Figure 101)
{Withdrawal force F lied within limits in Table 118)
Steel screws are fastened three times at the P
terminals, torque of 1,2 times value specified by
manufacturer or value of Table 111 ............. |
Contact pieces not have moved to affect the further P
use
Insulating mounting part no broken and no show any P
signs of cracks
811.1.8 Impact resistance of gripping-fugs of moulded N/A
material or of metal fixed in moulded material
8.11.1.8.1 |Testarrangement N/A
8.11.1.8.2 [Facility is given in Figure 109 ... e N/A
One fuse-link ...(150+5)°C for 168 h
Another one ....-15°Cfor 72 h :
One impact on each of gripping-lugs N/A
8.11.1.8.3 |Acceptability of test results N/A
No damage capable of hindering their further juse N/A
No bent out by more than 3 mm N/A
Coupling with a handle (Figure 103} not are hindered N/A
8.11.23 Verification of resistance to rusting N/A
8.11.2.3.1 |According to 1ISO 6988 N/A
cyclic moist atmosphere containing 0,2% SO2
(SFW 0,2 S) for 1 cycle
8.11.2.3.2 |Opticnal test (severe environmental conditions) N/A

TRF No. IEC60269_2A
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Clause

Requirement + Test

Result - Remark Verdict

Fuse-links and fuse-bases for used in enviror
of pollution degree 23 tested with SFW 2,0 S

for 5 cycles

N/A

They marked accordingly

N/A

8.11.24

Non-deterioration of insulating parts of fuse-link and

fuse-base

8.11.24.1

Test method

Period 168 h

168

for equipment comprising moulded elements to

support live parts  (1505)°C

150

for covers {1005)°C

Period greaterthan 1 h...ooveeeceecceeee

1h

for sealing compounds; stability of marking
............................... (1505)°C

After cooling to ambient temperature the following

are tested.

Fuse-inks: breaking capacity with |, and |, .|

Fuse-base: mechanical strength in accordar
8.11.1.2

ce with

8.11.1.2

Mechanical strength of the fuse-base

Test-link inserted three times in the fuse-base ......:

(Dimensions of blade contacts see Figure 101

(Withdrawal force F lied within limits in Table1

Steel screws are fastened three times at the
terminals, torque of 1,2 times value specified
manufacturer or value of Table 111

Contact pieces not have moved to affect the further

Use

Insulating mounting part ne broken and no show any

signs of cracks

8.11.242

Acceptability of test results

Not have changed of positions of fuse-base cpntacts

to correct functioning

No fracture nor any signs of fracture on insulg
body with terminals

ting

Mechanical strength of cemented joints not impaired

TRF No. IEC60269_2A
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Sesling compounds not shifted to extent permitting P
live parts to exposed
Fuse-links operate correctly
Marking are durable and easily legible P

TRF No. IEC60269_2A
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Priifbericht - Nr.: 15033142 001 Seite 1 von 1
Test Report No.: Page 1 of 1
Auftraggeber: Wenzhou Jinlida Electrical Co., Ltd.
Client: Xirendang Industrial Zone, Liushi, Wenzhou, Zhejiang 325604, P.R. China

Gegenstand der Priifung:

Low-voltage Fuse

Test item:

Bezeichnung: NH2 Serien-Nr.: Engineering sample
Identification: Serial No.:

Wareneingangs-Nr.: 153123295 Eingangsdatum: 22.06.2009

Receipt No.: Date of receipt:

Priifort: Hunan Electrical Apparatus Testing Institute

Testing location:

4 Xinzhong Road, Changsha, Hunan, P.R. China

Prifgrundlage:
Test specification:

IEC 60269-1:2006
IEC 60269-2:2006

Priifergebnis:

Der Priifgegenstand entsprig

ht oben genannter Priifgrundlage(n).

Test Result: The test item passed the test $pecification(s).
Priflaboratorium: TUV Rheinland (Shanghai) Cp., Ltd.

Testing Laboratory:

geprift/ fested by: kontrolliert/ reviewed by:

ﬁ_ ;7_ 2‘;} Kenny ShifPE H/gﬂ/ 5|0/ 74}577 Bo XialReviewer Md{
Datum ! Name/Stellung  Unterschrift Datdm " NameiStellung Unterschrift
Date Name/Position Signature Datg Name/Position Signature

Sonstiges/ Other Aspects:
This report consists of two parts:
Part [ for IEC 60269-1:2006.
Part [l for IEC 60269-2:2006.
Abkiirzungen: P(ass) = entspricht Priifgrundlage Abbreviations: P(ass) = passed
F(aity = entspricht nicht Priifgrundlage Ffail} = failed
N/A = nicht anwendbar N/A = not applicable
N/T = nicht getestet N/T = pot fested

Dieser Priifbericht bezieht sich nur auf das o.g. Priifmuster
auszugsweise vervielfiltigt werden. Dieser Bericht berec

This test report relates to the a. m. test sample. Without permissio
duplicated in extracts. This test report does nof entitle to ¢

und darf ohne Genehmigung der Priifstelle nicht
htigt nicht zur Verwendung eines Priifzeichens.

n of the test center this test report is not permitted fo be
arry any safety mark on this or similar products.

TUV Rheinland Product Safety GmbH - Am Grauen Stein - D - 51105 Kéln
Mail: trps-certification@de.tuv.com + Web: www.tuv.com

Tel.: +49 221 806-1371 - Fax: +49 221 806-3909
Rev. 3.4.1 2007-08-06 / approved: R.M. Miller




Test

Y,

Report issued under the responsibility of:

A TUVRheinland®

TEST REF
IEC 602

Low-voltag
Part 1: General r

PORT
59-1

e fuses
equirements

15033142 001 Ps
30.07.2009
50 pages

Report Reference No

Date of iSSUE ..o :

Total number of pages

art |

TUV Rheinland

10-15/F, Huatsing
West, 200072 3h

Testing Laboratory......................... :
Address ..o :

Shanghai) Co., Lid.

Building, No.88, Lane 777, Guangzhong Road
anghai Zhabei District, P.R. China

Applicant’s name..........c.ccoeoveeeeee ;. Wenzhou Jinlidg

Electrical Co., Ltd.

AdAress e, : Xirendang industrial Zone, Liushi, Wenzhou, Zhejiang 325604
P.R. China

Test specification:

Standard........cccovevin e : 1EC 60269-1:2008 {Fourth edition)

Test procedure .......c.coeeeeviveeeveeee e, . CB

Non-standard test method.............. N/A

Test Report Form No. ....................:  |EC60269_1A

Test Report Form(s) Criginator........ . EZU

Masier TRF .o : Dated 2009-04

Copyright © 2009 IEC System for Conformity Testing
(IECEE), Geneva, Switzerland. All rights reserved.
This publication may be reproduced in whole or in part for non-commne|

copyright owner and source of the material. IECEE takes no responsib
the reader's interpretation of the reproduced material due to its placem

if this Test Report Form is used by non-IECEE members|
Scheme procedure shall be removed.

and Certification of Electrical Equipment

cial purposes as long as the IECEE is acknowledged as
lity for and will not assume liability for damages resulting from
ent and context.

the IECEEAEC logo and the reference to the CB

This report is not valid as a CB Test Report unless sighed by an approved CB Testing Laboratory and

appended to a CB Test Certificate issued by an NCB in

accordance with IECEE 02.

Test item description Fuses {fuse-link

Trade Mark ..o, 1 JINLIDA
Manufacturer ... ;. Same as applicar]
Model/Type reference .......cccccoeeeee o NH2

Ratings AC 500V, 160A,2(

and fuse-base)

=

N0A,250A,300A,400A, 120kA; Size 2
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Testing procedure and testing location:

Testing Laboratory:
Testing location/ address.....coeevvieennel
[] Associated CB Test Laboratory:

Testing location/ address

Tested by {(name + signature)......:

Approved by (+ signature)

TV Rhein
Hunan Eleg

4 Xinzhong

land {Shanghai) Co., Ltd.
trical Apparatus Testing Institute
Road, Changsha, Hunan, P.R. China

Testing procedure: TMP
Tested by (name + signature)......:

Approved by (+ signature)

Testing location/ address.......ccccceeieenns

[l Testing procedure: WMT

Tested by (name + signature)......:
Witnessed by (+ signature}...........:
Approved by (+ signature) ........... :

Testing location/ address

[l Testing procedure: SMT

Tested by (name + signature)......:

Approved by (+ signature)

Supervised by (+ signature)
Testing location/ address

[0 Testing procedure: RMT
Tested by (name + sighature}......:
Approved by (+ signature) ............:

Supervised by (+ signature)......... :
Testing location/ address

TRF No. IEC60268_1A
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Summary of testing:

Tests performed (name of test and test clause):

For homogeneous series of NH2, type tests are
listed in table 11,12, 13 and 14 in EN 60269-
1:2006

Testing location:

Hunan Electrical Apparatus Testing Institute
4 Xinzhong Road, Changsha, Hunan, P.R. China

Summary of compliance with National Differences:

N/A

TRF No. [ECB0269_1A
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Copy of marking plate:

JINLIDA

NH2
500V~ 120kA
690V~ "HOKA

gG 400A

[EC 60269
C€ Wi
Marking plate af fuse-link

JINLIDA

NHZz
500V~ 4D0A
690V~ 35A

IEC 60469

Marking plate oil fuse-base

TRF No. IECB0269_1A
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Test item particulars ..o
Fuse-holder ... s Yi@s/No
FUSE-DESE ..o YIESINO
FUSB-CAITIBr ..o Yi0S/NO
FUSEINK. oo V@SN
Fuse for use by authorized persons ...........cccccccevveeennl. - YigsfNe
Fuse for use by unskilled persons ..........cccvvieiennn, . ¥es/No
Possible test case verdicts:

- test case does not apply to the test object ................. o N/A

- test object does meet the requirement...........co.c.c..... . P {Pass)
- test object does not meet the requirement..................  F|{Fail)
L1 o T :

Date of receipt of testitem ..., : 06.2009
Date (s) of performance of tests ...l © 0B6.2009-07.2009

General remarks:

The test results presented in this report relate only to the o

bject tested.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
"(see Enclosure #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended io the report.

Throughout this report a comma (point) is used as the dgcimal separator.

General product information:
N/A

TRF No. IEC80268_1A
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IEC 6026

Clause

Requirement + Test

Result - Remark

Verdict

CHARACTERISTICS OF FUSES

Rated voltage (V) as specified

AC 500V

ss than

0,1 s given by the manufacturer ...................] e

5.31 Rated current (A) of the fuse-link in accordance with | 160A,200A,2504,300A,315A,4
specified values ....cccoviiiien e e - | G0A
5.3.2 Rated current {A) of the fuse-holder .............|....... 400A P
5.4 Rated frequency (Hz) .......cccocrvivviiieieniccin oo 50Hz P
55 Max. rated power dissipation (VA) of fuse-link .. <=34W P
Rated acceptable power dissipation (VA) of fuse- 45W P
NOIEF e e
5.6 Limits of time-current characteristics based gn P
reference ambient air temperature Ta of +20[C
5.6.1 Time-current zones deviated from standardized, or P
available in manufacturers documentation (with
TOIBIENCES ) . cveiee e csren s s e e e |
562 Conventional fimes and currents  see Teble 2 ... P
56.3 GALES vvvevr i e e e P
5.7 Breaking range and breaking capacity 120kA P
5.7.1 Breaking range and utilization category ........ S e (€ P
57.2 Rated breaking capacity (A) of fuse-fink corresponds | 120kA P
to the rated voltage (V), and is equal or higher than
given minimum {A) in subsequent part of thig
sfandard ... e
58 Cut-off current and 1% characteristics are refgrred to P
the values of voltage, frequency and power factor
5.8.1 Cut-off current characteristics, if required, given by P
the manufaciurer according to Figure 4 .......] e
58.2 Pre-arcing It characteristics for pre-arcing times of P
less than 0,1 s down to a time corresponding to the
rated breaking capacity given by the manufagturer :
The operating 1%t characteristics with specified P
voltages as parameter for pre-arcing times lg
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Requirement + Test

Result - Remark

Verdict

|MARKINGS. = -

Markings are durable and easily legible

6.1

Fuse-holders marked by:

- name of manufacturer or tfrade mark which enable
identification of fuse-holder ....oocovvvvvevvveic e :

JINLIDA

- manufacturer's identification reference enah

find all characteristics listed in 5.1.1 .............l....... :

NH2

- rated volage (V) e

506V

- rated current (A) v

400A

- kind of current and rated frequency (Hz) ....

AC and 50Hz

6.2

Fuse-link(s) except small fuse-link(s) marked

by:

- name of manufacturer or trade mark which
identification of fuse-links .......ccoccv v

JINLIDA

T|W|T|(O| T

- manufacturer's identification reference enah
find all characteristics listed in 5.1.2 .............

NH2

-rated voltage (V) v

500V

-rated current (A) ...

160~400A

- breaking range and utilization category (if
applicable) (5.7.1) oo

gG

~kind of current ..o

AC

- rated frequency (Hz), if applicable (5.4)

50Hz

Smali fuse-links marked by:

N/A

—trademark o,

N/A

- list reference of manufacturer .....................

N/A

- rated voltage (V) .o,

N/A

- rated current (A) v

N/A

6.3

Symbols for the kind of current and frequency
accerdance with IEC 60417

TRF No. IEC60269_1A
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Result - Remark

Verdict

TANDARD CONDITIONS FOR CONSTR

71

Mechanical design

711

Replacement of fuse-links easily and safely

7.1.2

Connections, including terminals

Contact force is not transmitted through insulating

material other than ceramic or other material
characteristics not less suitable, unless

with

V| Y| To|D|

there is sufficient resilience in the metallic parts to

compensate any possible shrinkage or other
deformation of the insulating material

Terminals cannot turn or be displaced when
connecting screws are tightened

the

Terminals shall be such, that the conductors cannot

be displaced

Parts gripping the conductors are of metal

Gripping parts cannot unduly damage condugtors

Terminals readily accessible under the inteng
conditions of installation

ed

Fuse-contacts

Fuse-contacts are such that necessary contg
is maintained under the conditions of service
operation

ct force
and

Contact is such that electromagnetic forces

occurring during operation under conditions in

accordance with 7.5 not impair electrical connections

between

a) fuse-base and fuse-carrier

N/A

b} fuse-carrier and fuse-link

NIA

¢) fuse-link and fuse-base

Fuse contacts are so constructed and of suc
material that, when fuse is properly installed
service conditions are normal, adequate cont
maintained

1
and
act is

a) after repeated engagement and disengagement

b} after being left undisturbed in service for Ig
period

ng

Construction of a gauge-piece

(Gauge-piece is so designed that it withstands
stresses occurring during use

5 normal

TRF No. IEC60269_1A
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Result - Remark

Verdict

Mechanical strength of fuse-link

Fuse-link have adequate mechanical strengtp and its

contacts are securely fixed

7.2

Insulating properties and suitability for isclation

Fuses are such that they do not lose insulatin

g

properties at voltages to which they are subjected in

normal service

Fuse passes the tests for verification of insuiating

properties and suitability for isolation in accor
with 8.2

dance

7.3

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

See Table 5 e

Requirements are verified by tests according

7.4

Cperation

Fuse-link is so designed and proportioned th;
tested in its appropriate test arrangement at |
frequency and ambient air temperature of {2(

at, when
ated
15)°C

V(O[T | T

- is able to carry confinuously any current not
exceeding its rated current

- is able to withstand overload conditions as {]
may occur in normal service (see 8.4.3.4)

Fuse-link satisfy these conditions if it passes
tests prescribed in 8.4

the

7.5

Breaking capacity

Fuse is capable of breaking, at rated frequen
at voltage not exceeding the recovery voltage
specified in 8.5, any circuit having prospective
current between

cy and

- current I {for °g” fuse-finks) ......cc.ccoeeeiieees

- current kol (for “a” fuse-links) ..o

N/A

- for a.c., rated breaking capacity at power fa
not lower than those in Table 20 ..................

- for d.c., rated breaking capacity at time cong
not greater than those limits in Table 21........

N/A

Arc voltage not exceed values given in Table

Fuse satisfy these conditions if it passes the
prescribed in 8.5

7.6

Cut-off current characteristic

TRF No. IEC60262_1A
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Values of cut-off current measured as specified in P
8.6 are less than, or equal to, the values
corresponding to cut-off current characteristics
assigned by the manufacturer
7.7 ’t characteristics
Pre-arcing Pt values verified according to 8.7
(TADIE 7) oot e s :
Operating I°t values verified according to 8.7......... - P
7.8 Overcurrent discrimination of fuse-links .......|......, : P
7.9 Protection against electric shock P
The degree of protection when the fuse is under [POO P
normal service conditions: .....c.occeevvvecee e e :
The degree of protection when replacing the fuse- |1P00 P
K e e e I
The degree of protection when the fuse-link|and IP N/A
fuse-carrier is removed: ..o idiennen, :
791 Clearances and creepage distances
Clearances are not less than the vailues given in
Table 9 .o e b e :
Creepage distances correspond to material group, | 500V P
as defined in 2.7.1.3 of IEC 60664-1, corresponding
with rated voltage given in Table 10 ........... ... :
7.92 L eakage currents of equipment suitable for N/A
isolation
Value of leakage current (mA) not exceed N/A
- 0,5 mA per pole for fuses in new conditions ...... : N/A
- 2 mA per pole for fuses having been submitted to N/A
testaccordingto 8.5 ... :
7.9.3 Additional constructional requirements for fuses N/A
with non-separable fuse-carriers, suitable for
isolation
Fuse-holder are marked with the symbol IEC N/A
60617-300369
When fuse is in open position, with fuse-link N/A
remaining inside the fuse-carrier, isolating djstance
between the fuse contacts in accordance with the
isolating function are provided
Indication of this position is provided by the position N/A
of the fuse-carrier

TRF No. [EC60269_1A
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There exists a locking means in order to [og

k the

fuses in the isolated position, locking is possible

only in this position

N/A

Fuses are designed so that the fuse-carrier]
remains attached to the fuse-base giving cq
indication of the open position, and of lockin

rrect
g

NIA

7.10

Resistance to heat

All components are sufficiently resistant to heat
which may occur in normal use (see 8.9 and 8.10)

7.1

Mechanical strength

All components of fuse are sufficiently resistant to

mechanical stresses which may occur in nd
use (see 8.3t0 8.5and 8.11.1)

rmal

712

Resistance to corrosion

All metallic components of fuse are resistan

tto

corrosive influences which may occur in noimal use

7121

Resistance to rusting

Ferrous components are so protected that {
meet relevant tests (see 8.24.2 and 8.11.2

hey
3)

7.12.2

Resistance to season cracking

Current-carrying parts are sufficiently resistant to

season cracking (see 8.2.4.2 and 8.11.2.1)

7.13

Resistance to abnormal heat and fire

All components of fuse are sufficiently resis
abnormal heat and fire (see 8.11.2.2)

fant to

7.14

Electromagnetic compatibility

N/A

Fuses within the scope of this standard are
sensitive to normal electromagnetic disturbag

not
ances

N/A

No immunity tests are required

NIA
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Clause Requirement + Test Result - Remark Verdict

8.1.2 At the beginning of each test, the fuse is P

approximately at the ambient temperature
8.1.3 Tests made on fuses in clean and dry condition
8.1.4 Arrangement of the fuse and dimensions

Except for degree of protection test (see 8.8), fuse
are mounted in free air in draught-free surroyndings
in the normal operation position and on insulating
material of sufficient rigidity

Before tests are started, specified external Part 1l P
dimensions are measured and results compared with
dimensions specified in the relevant data sheet of the
manufacturer or specified in subsequent paris

8.1.5 Testing of fuse-links P

Fuse-links tested with the kind(s) of currert for which P
they are rated

o

Fuse-links tested for a.c. with frequency for which
they are rated

8.1.5.1 Complete tests

Internal resistance R measured by a current £ 0,1 In

Measuring current (A} oo veeee e .

Ambient air temperature inrange of 20 £ 5 °C

The values of resistance (see appended table)

8.1.52 Testing of fuse-tinks of a homogeneous serigs

Fuse-links tested like a homogeneous series ......... | Yes/Ne

7
T|V}|V| V| V|V V| D

if ves: fuse-links have identical enclosures in|form
and construction (except of fuse-elements and
contacts)

- the same arc-extinguishing medium and same P
completeness of filling

- fuse-elements of identical materials

- their cross-section of fuse-elements not exgeed the P
cross-section of fuse-links having the highest rated
current

- number of fuse-elements do not exceed number of P
fuse-elements of fuse-links with the highest rated
current

TRF No. IEC60269_1A
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- minimum distances between adjacent fuse- P

elements and between the fuse-elements and the
inner surface of the cartridge is not less than|those in
the fuse-link with the highest rated current

- fuse-links used with a given fuse-hoider, or P
- fuse-links intended to be used in an arrangement N/A
identical for all rated currents of the homogeneous

series

- value of R[> does not exceed the value fof the N/A

fuse-link with largest rated current of the
homogeneous series {R measured as indicaled in
8.1.5.1}

the rated breaking capacity of fuse-links not greater P
than that of the fuse-link with the largest rated current
within the homogeneous series

- if not, the fuse-tinks with greater breaking capacity N/A
subjected to tests no. 1 and no. 2

The fuse-iink having the largest rated current tested P
completely according to Table 11

The fuse-link having the smallest rated current tested P
only according to Table 12

The fuse-links between the largest and smallest P
rated current tested according to Table 13

816 Testing of fuse-holders

The fuse-holders are subjected to the tests
according {o Table 14

8.2 Verification of the insulating properties and of the P
suitability for isolation
8.2.1 Arrangement of the fuse-holder

The fuse-holder fitted with a fuse-links of the fargest P
dimensions for the type of fuse-holder concemed :

The fuse-base fixed to a metal plate, unless P
otherwise specified

Fuse-link is replace while live - surfaces of fuge-link, P
of device for replacing it or of fuse-carrier, if of
insutating material, are provided with metal coverings
connected during tests to the frame of the apparatus;
if of metal, they are connecied direct to the frame

8.2.2 Verification of the insulating properties P

Points of application of the test voltage

The test voltage is applied between: P

TRF No. IEC60269_1A
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a} live parts and the frame with the fuse-link and the P
device for replacing it, or
the fuse-carrier, if any, in position N/A
no breakdown of insulation or flashover during 1 min P
. | of the applying test voltage
b} the terminals without fuse-link, device for replacing P
or the fuse-carrier
no breakdown of insulation or flashover during 1 min P
of the applying test voltage
c) live parts of different polarity in the case of] N/A
multipole fuse-holder with fuse-links, fuse-carrier(s)
or device(s) for replacing the fuse-links
no breakdown of insulation or flashover during 1 min N/A
of the applying test voltage
d) live parts which in the case of a multipole fuse- N/A
holder reach different potential after the fusedlink
operates {equipped by fuse-carrier or device for
replacing without fuse-link)
no breakdown of insulation or flashover during 1 min N/A
of the applying test voltage
The r.m.s. value of test voltage (V) as specified in 1890V P
Table 15 e b
82232 Fuse-holder is subjected to humid atmospheric P
conditions
Relative humidity of ambient air (%) ..ovovevenibvriinnns 91-95 P
Ambient air temperafure (°C} .ccvevevviienne et | 20-30 P
Duration of freatment (h) .....cocovcin bt 144 P
Insulation resistance is measured between the poinis P
prescribed in 8.2.2.1 by applying d.c. voltage jof
approximately 500 V
Points of measuring: P
a) min. measured value (MQ) .o 200MQ p
b) min. measured value (MQ) ..o e 200MQ P
¢) min. measured value (MQ) ... e N/A
d) min. measured value (MQ) .. N/A
The insulation resistance not less than MQ . |........: 1MQ P
823 Verification of the suitability for isolation N/A
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Clearances larger than values given in Table9 are N/A
verified by dimensional measurement or by violtage
test
Points of application of the test voltage N/A
The test voltage is applied between: N/A
- terminals when the fuse-link and device for N/A
replacing i, are removed
Test voltage (kV) for verification of the rated impulse kV N/A
withstand voltage is given in Table 16 .........|........ :
The 1,2/50 ys impulse voltage applied 5 times for N/A
each polarity at intervals of 1 s minimum
no breakdown of insulation or flashover during of the N/A
applying test voltage
no disruptive discharge during the test N/A
8.242 Fuse-holder is subjected to humid atmospheric N/A
conditions
Relative humidity of ambient 2ir (%) ...c.ocovei v, : N/A
Ambient air temperature (°C) ..o : N/A
Duration of freatment (h) .o b : N/A
Insulation resistance is measured between the points N/A
prescribed in 8.2.2.1 by applying d.c. voltage jof
approximately 500 V
Points of measuring: N/A
a) min. measured value (MQ) ..o vevvvvreec s : N/A
b} min. measured value (MQ) ..o : N/A
¢) min. measured value (MQ) ......coooooeveeenid e, : N/A
d) min. measured value (MQ) ..o . : N/A
The insulation resistance not less than 1 MQ| ....... : N/A
8.3 Verification of temperature rise and power digsipation P
8.31 One fuse used for test (unless otherwise stated by P
the manufacturer} mounted in free air
Test performed at an ambient air temperature of P
(20£5) °C
Ambient air temperature during the test (°C) |........: P
Cross-sectional area (see Table17) 240 mm? -

(MM OF MM X MY oo :
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Tightened by torque; torque (NmM) ..o, © | 32Nm _
83.2 The temperature of the fuse measured by method of | Thermocouple P
MBESUTNING vveorieriniiencerrneneesererea e see e sraesae dheensenns :
833 Measurement of the power dissipation of the [fuse- P
flink
One fuse used for test (unless otherwise stated by P
the manufacturer) mounted in free air
Test performed at an ambient air temperature of P
(20+5) °C
Ambient air temperature during the test {°C) |........ :|20°C P
Cross-sectional area (see Table17) 240 mm”® _
(M7 OF MM X Y oo pee e :
Tightened by torque; torque (NM) ..o b © | 32Nm =
8.34.1 Temperature rise of the fuse-holder
Applied a.c. current {(A) for test equal to the rated 400A P
current of the fuse-holder ......cccovvvcvevcccc b :
Test made with fuse-link (A), or ... veeeeee - |400A
with a dummy fuse-link specified in subsequent parts | Part |
Temperature rise limits T for contacts and terminals (Table 5): P
spring loaded contacts; Bmit (K} ..o, : |unenclosed / enclosed P
max. 43K<65K
bolted contacts; limit (K) ..o : [unenclosed / enclosed N/A
terminatls; imit (K) ..o e : |unenclosed / enclesed P
max. 44K<65K
8.342 Power dissipation of a fuse-link
The test made with a.c. at the current (A) equal to 400A
the rated current of the fuse-link ....................l...... :
The points of MEaSUNNG ...cccoevevvevr v b . | Central of blade
Measured value of power (W) dissipation in limits 30,6W<34W
(W) specified in subsequent parts ...l :
8.3.5 The acceptable power dissipation (W) of fusg-holder P
not less than the rated power dissipation of the
corresponding fuse-links ......cccovrveecrnennen e, :
After the tests prescribed in 8.3, the insulating parts | 1890V P

of the fuse-holders cooled down to ambient
temperature withstood the test voltage according to
B e e :
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No deformation after tests of 8.3

8.4

Verification of operation

For 400A

8.4.1

The test arrangement as specified in 8.1.4

Length {m) of conductors {see 8.3.1)............ e

2m

their cross-sectional area (mm?) as specified|i

Table 17 e

240

T|O;yD|TW]| D

842

Ambient air temperature during test within (2

D5) °C

T

8.4.3.1

Verification of conventional non-fusing and fu
current

sing

a) the fuse-link subjected to the conventional
fusing current (l) (see Table 2} ......c............

500A

the fuse-link did not operate within the conve
time of (M) (Table 2) .. s

3h

b) the same fuse-link, after cooled down to &

mbient

temperature, subjected to the conventional fusing

current () (see Table 2) ..ccooveeeeveviiene

640A

the fuse-link operated within the conventiona] ti

(minutes) (Table 2) ..

2352s

8.4.3.2

Verification of rated current of “g” fuse-links

One fuse-link submitted f¢ a pulse test for 10

On-period equal to conventional time ¢h) ...

3h

Off-period of 0,1 of the conventional time ...

18min

Test current (A) equal to 1,05 of the rated cu

420A

After the test, the fuse-link not have changed i

characteristics

8431

a} the fuse-link subjected to the conventional
fusing current (1) (see Table 2) ....coeeveeee.

S500A

the fuse-link did not operate within the conve
time of (h) (Table 2) ..o

3h

84

Verification of operation

For 3ibA

8.4.1

The test arrangement as specified in 8.1.4

Length {m) of conductors (see 8.3.1}............

2m

their cross-sectional area (mm2) as specified |

T 1T e et ——

185

T[0T

842

Ambient air temperature during test within (2

D+5) °C

Y

84341

Verification of conventional non-fusing and fu
current

sing
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a) the fuse-link subjected to the conventional non- 393,8A _
fusing current (Inf) (see Tahle 2) ... :
the fuse-link did not operate within the conventional 3h P
time of (R} {Table 2) ..o e :

b} the same fuse-link, after cooled down o ambient
temperature, subjected to the conventional flising
current (If) (see Table 2) ... :

the fuse-link operated within the conventiong| time of N/A
(minutes) (Table 2) v, :

8432 Verification of rated current of “g” fuse-links

One fuse-link submitted to a pulse test for 100 h

On-period equal to conventional time (h) .....J....... : 3h

Off-period of 0,1 of the conventional time ....|........ : 18min

Test current (A) equal to 1,05 of the rated cufrent . ; 330,8A

T|T|(T|OW|(TV| T

After the test, the fuse-link not have changed its
characteristics

8.4.3.1 a) the fuse-link subjected to the conventional non- 393,8A
fusing current (Inf} (see Table 2) ... icforeene. :

the fuse-link did not operate within the conveptional 3h P
time of (h) (Table 2) ..o :

8.4 Verification of operation For 300A

8.4.1 The test arrangement as specified in 8.1.4

Length (m) of conductors {(see 8.3.1)............|........ : 2m

T|D|(D|(O

their cross-sectional area (mm2) as specified in 185
Table 17 e e :

T

84.2 Ambient air temperature during test within (20+5) °C

8.4.3.1 Verification of conventional non-fusing and fysing
current

a) the fuse-link subjected to the conventional non- 375A
fusing current (Inf) (see Table 2} ...l :

the fuse-link did not operate within the conveptional 3h P
time of (h) (Table 2) ... e, :

b} the same fuse-link, after cooled down to ambient
temperature, subjected to the conventional fusing

current (If) (see Table 2} ...ocveevvv e :
the fuse-link operated within the conventional time of N/A
(minutes) (Table 2) ... e :

8432 Verification of rated current of “g” fuse-links P
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One fuse-link submitted to a pulse test for 100 h P
On-period equal {o conventional time (h) .....|.........: 3h P
Off-period of 0,1 of the conventional time ....|.........: 18min P
Test current (A} equal to 1,05 of the rated cuprent . : 315A P
After the test, the fuse-link not have changed its P
characteristics

8.4.3.1 a)} the fuse-link subjected to the conventional non- 375A _
fusing current (Inf) (see Table 2) ...cccvvvvveveecfevceennn
the fuse-link did not operate within the conventional 3h P
time of () {Table 2) ..o

8.4 Verification of operation For 250A P

8.4.1 The test arrangement as specified in 8.1.4 P
Length {m} of conductors (see 8.3.1)..ccoc.. o 2m P
their cross-sectional area {mm?2) as specified in 120 P
Table 17 e e e

842 Ambient air temperature during test within (2015) °C P

8.4.3.1 Verification of conventional non-fusing and fusing
current
a) the fuse-link subjected to the conventional non- 312,5A _
fusing current {Inf) (see Table 2} ......cccceeev v
the fuse-link did not operate within the conventional 2h P
timeofth)(Table2) ..o e :
b) the same fuse-link, afier cooled down to ambient _
temperature, subjected to the conventional fusing
current (If} (see Table 2) ......cccccovieviicnnn wreeea
the fuse-link operated within the conventional time of N/A
{minutes) (Table 2} .....c.ccceevvvcieren e, e

8432 Verification of rated current of “g” fuse-links P
One fuse-link submitted to a pulse test for 100 h P
On-period equal to conventional time (h) ... {........: 3h P
Off-period of 0,1 of the conventional fime ....J.........: 18min P
Test current (A) equal io 1,05 of the rated current . : 262,5A P
After the test, the fuse-link not have changed its P
characteristics

8.4.3.1 a} the fuse-link subjected io the conventional non- 312,5A _

fusing current (Inf) (see Table 2) ... :
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the fuse-link did not operate within the conventional 3h P
time of () (Table 2) .o e, :
8.4 Verification of operation For 200A P
841 The test arrangernent as specified in 8.1.4 P
Length (m} of conductors (see 8.3. 1) .ol : 2m P
their cross-sectional area (mm2) as specified in 95 P
Table 17 e e :
842 Ambient air temperature during test within (20+£5) °C P
8.4.3.1 Verification of cenventional non-fusing and fusing
current
a) the fuse-link subjected to the conventional| non- 250A _
fusing current (Inf) (see Table 2) ....ccveveeeee e, :
the fuse-link did not operate within the conventional 3h P

time of (M) (Table 2) ..o e

b} the same fuse-link, after cooled down to ambient
temperature, subjected to the conventional fusing
current {If) (see Table 2) v :

the fuse-link operated within the conventiona| time of N/A
(minutes) (Table 2) .o e :

8432 Verification of rated current of “g” fuse-links

One fuse-link submitted to a pulse test for 100 h

On-period equal to conventional time (h) .....L........ : 3h

Off-period of 0,1 of the conventional time ............. X 18min

Test current (A) equal to 1,05 of the rated cufrent . : 210A

D|TO|[TW|OV|[T]| T

After the test, the fuse-link not have changed|its
characteristics

8.4.3.1 a) the fuse-link subjected to the cenventional|non- 250A
fusing current {Inf) (see Table 2) ..., :

the fuse-link did not operate within the conventional 3h P
time of (h) (Table 2) ..o :

8.4 Verification of operation For 160A

8.4.1 The test arrangement as specified in 8.1.4

Length {m) of conductors (see 8.3.1) oo : 2m

T|W|TO| O

their cross-sectional area (mm2) as specified in 70
TADIE 17 e eiverierees e ee et e :

842 Ambient air temperature during test within (20+5) °C P
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8.4.3.1 Verification of conventional non-fusing and flising P
current
a} the fuse-link subjected to the conventiona| non- 200A _
fusing current {Inf} (see Table 2) ...l :
the fuse-link did not operate within the conventional 2h P
time of (h) (Table 2) ..., :
b) the same fuse-link, after cooled down o ambient 256 _
temperature, subjected to the conventional fusing
current (If} {see Table 2) ......cccccvvieciccrverinferven :
the fuse-link operated within the conventiong time of 1056s P
(minutes) (Table 2) ..o b :

8.4.3.2 Verification of rated current of “g” fuse-finks P
One fuse-link submitted to a pulse test for 100 h P
On-period equal to conventional time (h) .....[......... : 2h P
Off-period of 0,1 of the conventional time ....[........ : 12min P
Test current (A) equal to 1,05 of the rated cuprent . : 168A P
Aiter the test, the fuse-link not have changeq its P
characteristics

8.4.3.1 a) the fuse-link subjected to the conventional hon- 200A _

fusing current (Inf) (see Table 2) ..o :

the fuse-link did not operate within the conventional 2h P
time of (h) (Table 2) ..o :

84.3.3 Verification of time-current characteristics and gates

8.4.3.3.1 The time-current characteristics verified on the basis
of the test according to 8.5

Values of pre-arcing and operating times within the time-current zones: P
- indicated by the manufacturer N/A
- specified in subsequent parts ... e, : | Parthi P
Verification for smaller current ratings, if onlyjone largest rated current fuse-link is N/A
subjected to the test according to 8.5 (in case of homogeneous series):

"g" fuse-links (except “gD", "gG" and "gM"} N/A
Tests made in connection with verification of|the N/A
gates (seeB.4.3.3.2)

Ambient air temperature within (2015) °C ...|......... : N/A

rated current In (A} of the fuse-link ...............|[....... :

test performed at voltage (V) ..o, :
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test 3a) prospective current (A) equal to kin N/A
(10K <20) e, :
pre-arcing mMe {S) ..vcevv e ceeeeie e e ! poy
specified pre-arcing time (s) max./min. .......|loeen. : NfA
test 4a) prospective current (A) equal to kin N/A
(BELKEB) i
Pre-arcing tme (S) .o e :
specified pre-arcing time (8} max.J/min. ......|[....... : N/A
test 5a) prospective current (A) equal to kin N/A
(252K=4) e :
pre-arcing time () ..ocovvvvevienee e e e, :
specified pre-arcing time (8) max./min. .......lo....c.. : N/A
Verification for smailer current ratings, if only|one largest rated current fuse-link is N/A
subjected to the test according to 8.5 (in case of homogeneous series):
"a" fuse-links N/A
Ambient air temperature within (20£5) °C ....|.........: N/A
rated current In (A) of the fuse-link .............. | : _
test performed at voltage (V) ..cocovv e o, : _
test 3a) prospective current (A) equal to nk; In N/A
(BEN K BY i e :
pre-arcing time (8} ..o cceseecee s e, :
specified pre-arcing time (s) max./min. .......J....... : N/A
test 4a) prospective current (A) equal to nk; In N/A
(€N <3 e e :
pre~arcing tme (8) ..o ceeeen ] _
specified pre-arcing time (s) max./min. ........] weeean N/A
test 5a) prospective current {A) equal to nk, In N/A
B TR 1 N T :
pre-arcing time (8) .ocvevveie e e : s
specified pre-arcing time {s) max./min. ... ....... : N/A
84332 Verification of gates P
“gG” and “gM” fuse-links “‘gG" f “‘gh” P
rated current of the fuse-link {(A)....ccccevvennnnd e 400 _
test performed at voltage (V) ...oocooeeee e Not specified _

TRF No. IEC60269_1A




Page 23 of 42

A TUVRheinland®
Report No.15033142 001 Part |

IEC 60269-1
Clause Requirement + Test Result - Remark Verdict
?()Jtesting current (A); pre-arcing time (s) higher than 1420A,68s P
g) testing current {A); pre-arcing time (s) less than 2840A;2,3s P
B e ettt re et e sea e ateas
8)1testing current (A); pre-arcing time (s) higher than 4500A:690ms P
R I - J OSSOSOV EUSOUUSTUPUPR! IR :
d} testing current (A); pre-arcing time {s) less than 8060A;8ms P
0,1 8 e e
“aM” fuse-links N/A
rated current of the fuse-link (A).....cc.oooeec v s
test performed at voltage (V) v e
Cross-sectional area (see Table18)
(MmMZ OF MM X MM oo e
e) testing current (A); pre-arcing time (s) higher than N/A
f) testing current (A); pre-arcing time (s} less|than N/A
BO 5 e e e
g) testing current {A); pre-arcing time (s) higher than N/A
h) testing current (A); pre-arcing time (s) lesg than N/A
0,10 8t eeven s e
84332 Verification of gates P
“gG” and “gM” fuse-links “gG” | ‘g
rated current of the fuse-link (A).........ccocooo. e 315 _
test performed at voltage (V) v fovniennn & Not specified _
a) testing current (A); pre-arcing time {s) higher than 1050A;74s P
g) testing current (A); pre-arcing time (s) less than 2200A;2,5s P
S et e e s s v ]
¢} testing current (A); pre-arcing time (s) higher than 3420A;780ms P
L0300 =P TR
d) testing current (A); pre-arcing time (s) lesg than 6000A;9ms P
TR T T USSP .
“aM” fuse-links N/A
rated current of the fuse-link (Aol _
test performed at voltage (V) ..oocveevneen _
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Cross-sectional area (see Table18) _
{(MM2 Or MM X MM e, e
e) testing current {A); pre-arcing time (s) higher than N/A
BO S et b :
f) testing current (A); pre-arcing time (s) less|than N/A
BO S oot :
g) testing current (A); pre-arcing time (s) higher than N/A
0.2 8 e :
h} testing current (A); pre-arcing time (s) lesg than N/A
0,10 Sttt e b e :
8.43.32 Verification of gates
“gG” and "gM" fuse-links “gG" / ‘gha”
rated current of the fuse-link (A)......ccc......... ceereenee 300 _
test performed at voltage (V) ..o, : Not specified _
?())testing current (A); pre-arcing time {s) higher than 1050A;83s P
SRR U IO DSUSUUPUTTURPSTSUTN! ISR :
g) testing current (A); pre-arcing time (s) lesg than 2200A;2 9s P
OO POV TOUU RS SSTVST ISR :
8)1testing current {A); pre-arcing time {s) higher than 3420A;810ms P
S e :
d) testing current {A); pre-arcing time (s) lesg than B8000A;10ms P
0,1 8 e e
“aM” fuse-links N/A
rated current of the fuse-link (A).....ccoovevee e : _
test performed at voltage (V) ....ccovevevcceee o : _
Cross-sectional area {see Table18) _
(mm2 or mmkmm) .......................................
e} testing current (A); pre-arcing time {(s) higher than N/A
B0 8 e e :
f) testing current (A); pre-arcing time (s) lessthan N/A
B0 8 e e s :
g) testing current (A); pre-arcing time (s} higher than N/A
0 22 - R RSRRRRRRRPITS IR :
h) testing current (A); pre-arcing time (s} lesg than N/A
0,108 oo e :
84332 Verification of gates P
“gG" and “gM” fuse-links “aG" / “gh#”
TRF No. [EC60269 1A
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rated current of the fuse-link (Ao 250 _
test performed at voltage (V) ..vecveveevcecec e & Not specified _
%testing current (A); pre-arcing time (s) higher than 750A;71s P
g) testing current (A); pre-arcing time (s) less than 1650A;2,55 P
OO O SRRUUUUOURSY UV
8)1testing current (A); pre-arcing time (s) higher than 2590A;760ms P
g)1testing current (A); pre-arcing time (s) less than 4500A;9ms P
S e e
“aM” fuse-links N/A
rated current of the fuse-link (A)...................l........ _
test performed at voltage (V) ocovvenivcein ol _
Cross-sectional area (see Table18) _
(MIM2 OF MM X MM )i e e
e} testing current (A); pre-arcing time {s) higher than N/A
f) testing current (A); pre-arcing time (s) less|than N/A
BO S e e
g) testing current (A}; pre-arcing time (s) higher than N/A
h) testing current {A); pre-arcing time (s} lesg than N/A
G108 et
8.4.3.32 |Verification of gates
“gG” and “gM” fuse-links “9G” [ “gh#”
rated current of the fuse-link (A)......coeevvii e s 200 _
test performed at voltage (V) v fosniennn Not specified _
a) testing current {(A); pre-arcing time (s) higher than 610A;78s P
g) testing current {A); pre-arcing time (s) lesg than 1250A;2,4s P
TSV OO RO U UPYOUROURURUPTOPIOUTUPPIN IOV
¢) testing current (A); pre-arcing time (s) higher than 1910A;730ms P
d) testing current (A); pre-arcing time (s) lesq than 3420A:10ms P
0,1 8 e e
“aM” fuse-tinks N/A
rated current of the fuse-link (A).....ccecee il _
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test performed at voltage (V) ..oocec e _
Cross-sectional area (see Table18) _
{MM2 Or MM X MM e e :
e) testing current (A); pre-arcing time (s) higher than N/A
BO S oo e s :
f) testing current {A); pre-arcing time {s) less{than N/A
BO S i e
g} testing current (A); pre-arcing time (s) higher than N/A
0,2 8 o e b :
h} testing current (A); pre-arcing time (s) less than N/A
0,10 8 i :

8.4.3.3.2 Verification of gates P
“gG” and “gM” fuse-links “aG” [ghd”
rated current of the fuse-link {A).....c.coveveeevicbierninne : 160 _
test performed at voltage (V) ..o, : Not specified _
a) testing current (A); pre-arcing time (s) higher than 460A;77s P
b} testing current (A); pre-arcing time (s) less than 950A;2,7s P
L5 TSP TRSRUURPRRVPTT FRTTRR
c) testing current {A); pre-arcing time (s) higher than 1450A,;690ms P
d) testing current (A); pre-arcing time (s) less than 2590A;9ms P
0 20t T S RSP SURRSPUPI
“aM"” fuse-links N/A
rated current of the fuse-link (A).................... U _
test performed at voltage (V) .o vaeeen ] _
Cross-sectional area (see Table18) _
(MM2 OF MM X MM e i
e) testing current (A); pre-arcing time (s) higher than N/A
B0 S e e :
f) testing current (A); pre-arcing time (s) less|than N/A
BO S o e e b
g} testing current (A); pre-arcing time (s) higher than N/A
h) testing current (A); pre-arcing time (s) lesg than N/A
0,10 8 oo

8434 Overload for 160A and 400A P
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The test arrangement is same as that for the
temperature rise test (see 8.3.1)

P

Three fuse-iinks submitted to 50 pulses havin

same duration and test current .......ooooeveeeee i :

test performed at voltage (V) ..o :

Not specified

“g" fuse-links:

test current (A) equal to 0,8 times the current]

forapre-arcing time of 58 ..ocooiviicccnee e, :

464A/1280A

duration of each pulse 5 s

time (s) interval between pulses equal to 20 9
conventional time (s) specified in Table 2 .....

24min/36min

“a" fuse-links:

N/A

rated current In (A) of fuse-link .....ccoeeeiiene

N/A

test current (A) equal to kqf, 2 2% ..ooeennene.

N/A

the puise duration (s) corresponds to that ind
on the overload curve for k,l, stated by
MANUFBCILMET ..o e

N/A

time (s) intervals between pulses equal to 30{ti

the puise duration ...

N/A

fuse-links having ambient air temperature subjected
to a current {A) equal to current for the overload test

464A/1280A

pre-arcing time (s) of sample lies within the
manufacturers time-current zone .................

1) 54s/64,98
2) 585/46,3s

3) 62s/57,25

8.4.35

Conventional cable overload protection (for “gG”

fuse-links only)

fuse-link mounted as specified in 8.4.1

provided with PVC insulated copper conductg
cross-sectional area (mm?) (see Table 19) ...

95

fuse and conductor connected to i, preheated with

rated current (A) of fuse-link ...

200A

for a time {(h} equal to the conventional time .

3h

test current increased to 1,45 [; (A) (I, specifig
Table 19) v

308,94

the fuse-link operated in time (s) less than the

conventional time {8} ...,

209258

8435

Conventional cable overload protection (for g
fuse-links only)

)G"
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fuse-link mounted as specified in 8.4.1

provided with PVC insulated copper conductors of 70

cross-sectional area (mm2) (see Table 19) .|........ :

fuse and conductor connected to it, preheated with 160A P
rated current (A) of fuse-link .......ccoovveeeeeici e :

for a time (h) equal to the conventional time .......... : 2h

test current increased to 1,45 1z (A) (iz specified in 243,6A

Table 19) o :

the fuse-link operated in time (s) less than the 3205s P

conventional time (8) ..o :

8.4.36 Operation of indicating devices and strikers, if any

Operation of indicating device verified in combination
with the verification of breaking capacity (seg|8.5.5)

The verification of striker operation: N/A
"g" fuse-link tested at current (A} equal to curpent NIA
4 {see Table 20 abd 21) ....coovei et
recovery voltage (V) v : NIA
stated recovery voltage (V) ..cocoeevivcceei b, : N/A
“a" fuse-link tested at current (A) equal to current N/A
2kl (A) (see Figure 2) v b :
recovery voltage (V) ..o : N/A
stated recovery voltage (V) e e, : N/A
Striker operate during all tests made at recovery N/A
voltage of at least 20 V
No failure of indicating device or striker P
85 Verification of the breaking capacity P
8.5.1 The test arrangements as specified in 8.1.4 P
8.5.2 Characteristics of the test circuit as specified P
Scheme of test circuit {see Figure 5) P
Deviations form specified characteristics of tgst P
GIFGUIE et e s e
853 Measuring instruments P
8.5.4 Calibration of test circuit P
Calibration oscillograms and their evaluation P
856 The breaking-capacity tesis made at an ambient air P

temperature of (20 + 5) °C
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Breaking-capacity tests on a.c. fuses

8.5.5.1

Table 20, test No. 1 for "g" and "a" fuse-links

For 160A

Rated breaking capacity of the fuse-links (kA), at

VOltagE (V) oo

120kA,500VAC

Rated current (A) of the fuse-links .............. e

160A

Prospective current |y (kA) equal to rated bre
capacity within a tolerance of + 10%, - 0% ..

120kA

Power factor ...

0,20

Initiation of arcing after voltage zero: within 40° - 65°
for sample 1 and within 65° - 90° for sample 2 and 3,

L G N

1)58,0
2)76,0
3) 80,0

for sample 1) arcing after voltage zere within
0° + 0%, - 0% oo,

N/A

Power-frequency recovery voltage: voltage (V) i.e

{%) of rated voltage within 105% + 5%, - (%
rated voltage or 110% + 5%, - 0% of the rate
ALl £ o L= ST

1) 568V
2) 568V

3) 568V

Cut-off current (A) .ocooeee e

1) 23,0kA
2) 22,0kA
3) 24,0kA

858

Acceptability of No. 1 test results

a) max. arc voltage (V) did not exceed stateg
of 7.5 (Table B) ..o,

900,0v<2500V

b) fuse-links operated without external effects or

damage to the components of the complete

fuse

¢) no permanent arcing, flashover or ejection
dangerous flames

of

d) no damage of fuse components hindering
their further use

from

e) no damage of fuse-link such, that it is difficult or

dangerous to replace them

f} fuse-link remains in one piece before its re
from the fuse- carrier

moval

g) resistance {MQ) between contacts of fuse
gfter test not less than 50 000 Q for the rated
of fuse-links to 250 V, 100 000 C in afl other

Hinks

voltage

cases |

1) 50
2) 60
3) 50

8.5.5.1

Table 20, test No. 1 for "g" and "a" fuse-links

For 400A

Rated breaking capacity of the fuse-links (kA),

voltage (V) cecvvvennen e

120kA,500VAC
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Rated current (A) of the fuse-links ..............|l......... I {400A

Prospective current [1 (kA) equal to rated breaking | 120kA
capacity within a tolerance of + 10%, - 0% ..|......... :

Power Factor ... L C 10,20

Initiatior of arcing after voltage zero: within 40° - 65° | 1) 48,0
for sample 1 and within 65° - 90° for sample|2 and 3, 2) 88,0

Lo UV UT O OTTRTPTUUN PR :
3)78,0

for sample 1) arcing afier voltage zero within N/A

0% 4+ 10°% ~ 0% e b e :

Power-frequency recovery voltage: voltage (V) i.e 1) 568V P

(%) of rated voltage within 105% + 5%, - 0%|of the 2) 568V

rated voltage or 110% + 5%, - 0% of the rated

VORBGE oevveeveveeeeeeeeeeeeeeeea e s tesss e e . |3) 568V

Cut-off current (A) ..o L, Co[ 1) 47KA P
2) 48kA
3} 49kA

8.5.8 Acceptability of No. 1 test results

a} max. arc voltage (V) did not exceed stated values |950,0V<2500V
of 7.5 (Table 8) ..ccooeveceeee e e :

b) fuse-links operated without external effects or P
damage to the components of the complete fuse

¢} no permanent arcing, flashover or ejection of P
dangerous flames

d) no damage of fuse components hindering|from P
their further use

&) no damage of fuse-link such, that it is difficult or F

dangerous to replace them

f) fuse-link remains in cne piece before its removal P
from the fuse- carrier

g) resistance (MQ) between contacts of fusetlinks 1) 50 P
after test not less than 50 000 Q for the rated voltage 2) 40
of fuse-links to 250 V, 100 000 Q in all other cases :

3} 60
8.5.5.1 Table 20, test No. 2 for "g" and "a" fuse-links )
Prospective current Io (KA} ..oocveven e e : 25,00kA
Test made under conditions which approximate
those giving maximum arc energy
Power factor ..o s : 0,18 P
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Making angle after voltage zero: within tolerance 13,0 P
0° 4+ 20% - 0% Lo e s : 12)8,0

3)8,0
Power-frequency recovery voltage: voltage (V) i.e 1} 568 P
(%) of rated voltage within 105% + 5%, - 0%/ of the | 2) 568
rated voltage or 110% + 5%, - 0% of the rated 3) 568
VOEIGR Lo e :
Recovery voltage maintained at a value (V); duration P
(s) for sample (NQ.) ..ovvvreeeeeeees e b :

For other samples duration 15 § (8.5.5.2)

8.5.8 Acceptability of No. 2 test results
a) max. arc voltage (V) did not exceed stated values 900,0V<2500V P
Of 7.5 (Table 6) .o b e :
b) fuse-links operated without external effects or P

damage to the components of the complele fuse

c) no permanent arcing, flashover or gjection of P
dangerous flames

d) no damage of fuse components hindering from P
their further use

e) no damage of fuse-link such, that it is difficult or P
dangerous to replace them

f) fuse-link remains in one piece before its removal P
from the fuse- carrier

g) resistance (MQ) between contacts of fusetlinks 1) 70 P
after test not less than 50 000 Q for the rated voltage |2) 80
of fuse-links to 250 V, 100 000 Q in all other cases : | 3) 90

8.5.5.1 Table 20, test No. 2* for "g" and "a" fuse-links, for {see appended table) N/A
Iz
Prospective current |, (kA) for test No. 2 greater than N/A
the rated breaking capacity (KA} ..o o :
Test made on six samples replacing tests of|Nos. 1 N/A
and 2. Test made with current Iy (kA) ...........[......... :
Making angels differ approximately 30° betwgen N/A
each test
Power factor ... e - N/A
8.5.8 Acceptability of No. 2 test results N/A
a) max. arc voltage (V) did not exceed stated values N/A
of 7.5 (Table 8} ..o b :
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b) fuse-links operated without external effects or N/A
damage to the components of the complete fuse
¢) no permanent arcing, flashover or ejection of N/A
dangerous flames
d) no damage of fuse components hindering from N/A
their further use
e) no damage of fuse-link such, that it is difficult or N/A
dangerous to replace them
f} fuse-link remains in one piece before its rgmoval NIA
from the fuse- carrier
8.5.5.1 Table 20, test No. 3 for "g" and "a" fuse-links P
Prospective current for "g" fuse-link I3 (A) equial to 2100A P
B2 f et b :
Prospective current for "a" fuse-link I; (A) equal to N/A
2B Kaln o e :
POWET TAGIOT ...t re it ne e eevrrens 0,45 P
Tolerance on current + 20% P
Recovery voltage (V) maintained for 15 s (8.5.5.2) P
8.5.8 Accepiability of No. 3 test results P
a) max. arc voltage (V) did not exceed stated values <2500V P
of 7.5 (Table 6) .o b, :
b) fuse-links operated without external effects or P
damage to the components of the complete fuse
¢) no permanent arcing, flashover or ejectior] of P
dangerous flames
d) no damage of fuse components hindering|from P
their further use
e} no damage of fuse-link such, that it is difficult or P

dangerous to replace them

f} fuse-link remains in one piece before its removal P
from the fuse- carrier

g) resistance (MQ) between contacts of fusetlinks 1) 15 P
after test not less than 50 000 Q for the rated voitage |2)
of fuse-links to 250 V, 100 000 Q in all other pases : | 3)

8.5.5.1 Table 20, test No. 4 for "g" and "a" fuse-links
Prospective current for "g" fuse-link 1; (A) equal to 1300A
200 I oo e e rens e e e v .
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Prospective current for "a" fuse-link I, {(A) equal to N/A
1,8 Kaln v vt e :
Power factor ... e : 0,45 P
Tolerance on current + 20%, - 0% P
Recovery voltage (V) maintained for 155 [8.6.5.2) : P
8.5.8 Acceptability of No. 4 test resuilis P
a) max. arc voltage (V) did not exceed stated values <2500V P
of 7.5 (Table B} ...cccocveeeiee e, :
b) fuse-links operated without external effects or P
damage to the components of the complete fuse
¢) no permanent arcing, flashover or ejection of P
dangerous flames
d) no damage of fuse components hindering from P

their further use

e) no damage of fuse-link such, that it is difficult or P
dangerous to replace them

f) fuse-link remains in one piece before its rgmoval P
from the fuse- carrier

g) resistance (MQ) between contacts of fusetinks 1) 20 P
after test not less than 50 000 Q for the rated voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other cases : | 3)

8551 Table 20, test No. 5 for "g" and "a" fuse-links

Prospective current for "g" fuse-link Is (A) equal to 820A
1,25 [ e e e

Prospective current for "a" fuse-link [s {(A) equal to N/A
kzln .......................................................................... :

Power factor ..., : 0,45

Tolerance on current + 20%, - 0%

Recovery voltage (V) maintained for 15 5 (8.5.5.2) :

8.5.8 Acceptability of No. 5 test results

T(TO]|T| O[T

a) max. arc voltage (V) did not exceed stated values <2500V
of 7.5 (Table B) e e :

b) fuse-links operated without external effects or P
damage to the compenents of the complete fuse

¢) no permanent arcing, flashover or gjectior] of P
dangerous flames

d) no damage of fuse components hindering|from P
their further use
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e) no damage of fuse-link such, that it is difficult or P
dangerous to repiace them
f) fuse-link remains in one piece befere its removal P
from the fuse- carrier
g} resistance (MQ) between contacts of fusg-links 1) 30 P
after test not less than 50 000 Q for the rated voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other|cases : | 3)

Breaking-capacity tests on d.c. fuses N/A

8.5.5.1 Table 21, d.c.test No. 1 for "g" and "a" fuse-links N/A
Rated breaking d.c. capacity of the fuse-links (kA), at E
VOHAGE (V) v sve e e
Rated current (A) of the fuse-links ..............|.........: N/A
Rated voltage (V) of the fuse-links ... N/A
Prospective current |y (kA) equal to rated breaking N/A
capacity within a tolerance of + 10%, - 0% .|........:

Time constant (ms) between 151020 ms ...|......... N/A
Arcing commences at current (A) ...l 1)

2)

3)
Value of recovery voltage: voltage (V) within 1) N/A
tolerances 115 + 5%, - 9% of the rated voltage ..... D 2)

3)

8.5.8 Acceptability of No. 1 test resuits N/A
a) max. arc voltage (V) did not exceed stated values N/A
of 7.5(Table 8) ... e b
b} fuse-links cperated without external effects or N/A
damage to the components of the complete fuse
c¢) no permanent arcing, flashover or ejection of NIA
dangerous flames
d) no damage of fuse components hindering|from N/A
their further use
e) no damage of fuse-link such, that it is difficult or N/A
dangerous to replace them
f) fuse-link remains in one piece before its removal N/A
from the fuse- carrier
g) resistance {MQ) between contacts of fusetlinks 1) N/A
after test not less than 50 000 (2 for the rateq voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other cases : | 3)

TRF No. IEC60268_1A
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8.5.5.1 Table 21, d.c.test No. 2 for "g" and "a" fuse-links N/A
a) During test No. 1 arcing commences at a|current N/A
= 0,5 Iy, test No. 2 was not performed
b} Prospective current I, (A). Test made under N/A
conditions which approximate those giving maximum
BIC BNEIOY woeeeei e eicriire e eee e ete e e e oo seerinas
Time constant (ms) between 15020 ms ...J.........: NIA
Arcing commences at current (A) ... o 1) i
2)
3)
Value of recovery voltage: voltage (V) within 1) N/A
tolerances 115 + 5%, - 9% of the rated voltage ..... D)
3)
8.5.8 Acceptability of No. 2 test results N/A
a) max. arc voltage (V) did not exceed siated values N/A
of 7.5 (Table B) oo b
b) fuse-links operated without external effects or N/A
damage to the components of the complete fuse
¢) no permanent arcing, flashover or ejection of N/A
dangerous flames
d) no damage of fuse components hindering from N/A
their further use
e) no damage of fuse-link such, that it is difficult or N/A
dangerous to replace them
f} fuse-link remains in one piece before its removal N/A
from the fuse- carrier
g) resistance (MQ) between contacts of fuserlinks 1) N/A
after test not less than 50 000 Q for the rateq voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other cases : 3)
8.5.5.1 Table 21, d.c.test No. 3 for "g" and "a" fuse-links N/A
Conventional fusing current (A} .....occevvveeeidiceinnnn :
Prospective current I3 (A) equal to 3,2 ; ....... cevenien N/A
Tolerance on current (%)} = 20% .....cocceeeeeee. cereeeen N/A
Time constant (ms) between 15t0 20 ms ...J.........: N/A
Arcing commences at current {A) ... 1) _
2)
3)

TRF No. IEC60269_1A
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Value of recovery voltage: voltage (V) within )] N/A
tolerances 115 + 5%, - 9% of the rated voltage ..... )
3)

858 Acceptability of No. 3 test results N/A
aj) max. arc voltage (V} did not exceed stated values N/A
of 7.5 (Table B) .ccoeeeeiciiiiiceeeeeeeeeeee e, :

b) fuse-links operated without external effecis or N/A
damage to the compenents of the complete fuse

¢) no permanent arcing, flashover or ejection of N/A
dangerous flames

d) no damage of fuse components hindering from N/A
their further use

e) no damage of fuse-link such, that it.is difficuit or N/A

dangerous to replace them

f) fuseink remains in one piece before its removal N/A
from the fuse- carrier

g) resistance (MQ) between contacts of fuse-links 1) N/A
after test not less than 50 000 Q for the rated voltage 2)
of fuse-links to 250 V, 100 000 Q in all other|cases : 3)

8.5.5.1 Table 21, d.c.test No. 4 for "g" and "a" fuse-links N/A
Conventional fusing current (A) ..o : _
Prospective current |, (A} equal to 2,0 I ......|......... : N/A
Tolerance on current (%) + 20%, - 0% .o : N/A
Time constant {ms) between 15t020ms ...[........ : N/A
Arcing commences at current (A} ... D _

2)

3)
Value of recovery voltage: voltage (V) within 1) N/A
tolerances 115 + 5%, - 9% of the rated voltage .....: [2)

3)

858 Acceptability of No. 4 test results N/A
a) max. arc voltage (V) did not exceed stated values N/A
of 7.5 (Table BY oo e, :

b} fuse-links operated without external effects or N/A

damage to the components of the complete fuse

¢} no permanent arcing, flashover or ejectiorn of N/A
dangerous flames

TRF No. IEC60269 1A
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d) no damage of fuse components hindering from N/A
their further use
&) no damage of fuse-link such, that it is difficult or N/A
dangerous to replace them
f) fuse-link remains in one piece before its removal N/A
from the fuse- carrier
g) resistance (MQ) between contacts of fuse-links 1) N/A
after test not less than 50 000 Q for the rated voltage 2)
of fuse-links to 250 V, 100 000 Q in all other|cases : 3)
8.5.5.1 Table 21, d.c.test No. & for "g" and "a" fuse-ijnks N/A
Conventional fusing current (A) .......ccoceerve e :
Prospective current Is (A) equal to 1,25 ¢ ............... : N/A
Tolerance on current (%) + 20%, - 0% ........fec.c.... : N/A
Time constant (ms) between 1510 20 ms ............. : N/A
Arcing commences at current (A) ..o, D = '_
2) ;
3) il
Value of recovery voltage: voltage (V) within 1) N/A
tolerances 115 + 5%, - 9% of the rated voltage ..... 2
3)
8.5.8 Acceptability of No. 5 test results NIA
a) max. arc voltage (V) did not exceed stated vaiues N/A
Of 7.5(Table B) oo e |
b) fuse-links operated without external effects or N/A
damage to the components of the complete fuse
¢} no permanent arcing, flashover or ejection of N/A
dangerous flames
d}) no damage of fuse components hindering|from N/A
their further use
e) no damage of fuse-link such, that it is difficult or N/A
dangerous to replace them
f} fuse-tink remains in one piece before its removal NIA
from the fuse- carrier
g) resistance {(MQ) between contacts of fusetlinks 1) NIA
after test not less than 50 000 Q for the rated voltage |2)
of fuse-links to 250 V, 100 000 Q in all other pases : 3)
8.6 Verification of the cut-off current characterist|cs P
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8.6.2

The values measured did not exceed cut-off
characteristics indicated by the manufacturer
5.8.1)

(see

P

8.7

Verification of I°t characteristics and overcurfent

discrimination

8.7.2

The operating I°t values measured not excee
values indicated by the manufacturer, or

d the

those specified in subsequent parts

The pre-arcing Pt values not less than minimum pre-

arcing values given by the manufacturer, or

N/A

they lie within the limits indicated in Table 7

87.3

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

"gG" and "gM" fuse-links at 0,01 s comply wit
Table 7

h

874

Verification of overcurrent discrimination

The discrimination of the fuse-links verified by means
of the time-current characteristics and the pre-arcing

and operating I°t values

8.8

Verification of the degree of protection of eng

losures

Degree of protection IP ......cc.ccoc v,

IPOO

Verification by test under conditions specified
IEC BO529 ....oovvirrcrerverere v sre e

in

8.9

Verification of resistance to heat

No damage impaired by heat during the previous
tests (in particular with respect t0 8.3, 8.4, 8.9 and

8.10)

8.10

Verification of non-deterioration of contacts

8.10.1

Three samples provided with standardized dummy
fuse-links of the highest current rating (A) intended to
be used in the fuse-holder {see subsequent parts) :

8.10.2

Test current (A) for load period ....................

500A

Duration (s) of load period ..........cccevvcvevnen.

0,75h

Duration (s) of no-load period ..........c............

0,3h

a) Test of 250 cycles, measured values not exceed

the limits given in subsequent parts

T|TO|(TO| TV

b} Test of 750 cycles, measured values not exceed

the limits given in subsequent parts

8.11

Mechanical and miscellaneous tests

TRF No. IEC80269_1A
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8.11.1 Mechanical strength
Mechanical characteristics of fuse and its parts P

judged in the context of normal handling and
rmounting as well as with results shown after
breaking-capacity test (see 8.5), if not otherwise
specified in the subsequent parts

8.11.2 Miscellaneous tests =

8.11.2.1 Verification of freedom from season cracking

Current-carrying parts made of rolled copper alloy P
with less than 83% copper content and with all
grease removed, ptaced for 4 h in test cabinet having
temperature of (30 £ 10) °C

After this, samples placed for 8 h in test cabipet, on P
the bottom of which is ammonium chloride splution
having pH value 10 - 11

After test no cracks visible to the unaided eye

81122 Verification of resistance to abnormal heat and fire

8.11.2.2.1 |Parts of insulating material, except ceramic, have a
limited duration of burning without spreading|fire by
flames or burning droplets or glowing particlgs falling
from the specimen

8.11.2.2.5 |Glow-wire test: (650 = 10) °C N/A

Parts of insulating materials not necessary to retain N/A
current-carrying parts in position even though they
are in contact with them, made the glow-wirg test

{650 & 10} °C

No visible flame, or burning or glowing of the N/A
specimen extinguish within max. {s) after removal of
the glow-wire. Limit (30 £ 1) 8 oocvevinine VRO

No burning of the tissue paper N/A
No scorching of the pinewood board N/A
Glow-wire test: (960 = 10) °C No flame P

Parts of insulating materials necessary to retain P
current-carrying parts and parts of the earthing
circuit, if any, in position , made the glow-wire test
(960 = 10) °C

No visible flame, or burning or glowing of the P
spacimen extinguish within max. (s) after removal of
the glow-wire. Limit (30 £ 1) S ..ocociiiii e :

No burning of the tissue paper P

TRF No. I[ECB0268_1A
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No scorching of the pinewood board

8.11.2.3 Verification of resistance to rusting

Tested parts after degreasing (10 min in spdcified
solution) placed for 10 min in air saturated with

maisture and after that dried 10 min in an ambient
temperature (100 = 5) °C

Surface of tested parts show no signs of rust P
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APPENDIX 1
8.1.5.1 TABLE: internal resistance of the fusa-inks P
a) rated current {A) of the fuse-link : 160 e,

measuring current (A)
ambient air temperature {°C)

b) rated current (A} of the fuse-link : 200 EC
measuring current (A) .
ambient air temperature (°C)

T4

o 5

R (m) ]0,310 0,318 {0,311 0,310 0,319 |0,308
c) rated current (A) of the fuse-link : 250 PR
measuring current (A) : 25 o —

ambient air temperature (°C) : 25 =

o 3 4 5
R{mQ) (0,234 10,230 (0,235 |0,236 [0,235
c) rated current {A) of the fuse-link
measuring current (A)

ambient air temperature (°C)

internal
resistan
ce

R (mQ) [0,192 [0,197 0,193 0,201 [0,200

c} rated current (A) of the fuse-link : 315 e
measuring current {A) : 31,5 EEEE
ambient air temperature (°C) : 25 —
internal ... samiple No
resistany

R (mo) 0,472 (6,168 (0,166 0,174 [0,171
¢) rated current (A) of the fuse-link : 400 R s
measuring current {A) : 40 L
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5

| ambient air temperature (°C) : 2

sample No.

internal
resista
(e

14

R (ma) [0,137 0,136 | 6.138

TABLE: Table 20, test No. 2* for "g" and

"a" fuse-links, for I, = I

making angle after |

"recovefy voltage

cut off current

(A)

DiMiiWiN
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Summary of compliance with National Differences:
N/A

TRF No. [EC60269 2A




A TUVRheinland®

Page 4 of 18 Report No.15033142 001 Part [l

Copy of marking plate:
Refer to 15033142 001 Part .

TRF No. [EC60269_2A




A TUVRheinland®

. Page 5 of 18 Report No.15033142 001 Part |
Test item particulars..............cocov e
Classification of installation and use.........ccoovcevevven e See part |
Supply ConNECHon ..o See part |
FUSE SYSIeM ..o A BICIDIEIFIGIHN
Possible test case verdicts:
- test case does not apply to the test object ................. : NA
- test object does meet the requirement....................... . P {Pass)
- test object does not meet the requirement............... . F|{Fail)
TesStiNG......ccoo e :
Date of receipt of testitem ..o, : 06.2009
Date (s) of performance of tests..............ooveveeneee. 1 06.2009-07.2009

General remarks:

The test results presented in this report relate only to the o
This report shall not be reproduced, except in full, without {
"(see Enclosure #)" refers to additional information apper
"(see appended table)" refers to a table appended to the re

Throughout this report a comima (point) is used as the de

bject tested.

he written approval of the Issuing testing laboratory.
ded to the report.
port.

cimal separator.

General product information:
N/A

TRF No. [EC60269_2A




A TUVRheinland®
Page 6 of 18 Report N0.15033142 001 Part (I
IEC 60269-2

Clause Requirement + Test Result - Remark Verdict

| ADE CONTACTS (NHFUSE SYSTEM)

.......... : | 500VAC P
5.3.1 Rated current (A} of the fuse-link in accordance with
specified values ..o
532 Rated current {A) of the fuse-holder and the size of |Size 2 P
the fuse-liNK ......ccoconv v b
55 Rated power (W) dissipation of fuse-link <34W P
see Figure 101 .o e
Rated acceptable power (VA) dissipation of flise- 45\ P
bases given in Figure 102 ... e
5.6 Limits of time-current characteristics P
5.6.1 Time-current characteristics, time-current zones and P
Overload CUIVES ... e b :
56.2 Conventional times and cuirent  see Table 101 ...
5.6.3 GAES .o b
5.7.2 Rated breaking capacity (A).....cccccocvvvevevre el | 120kA
R e R
Markings are legible P
6.1 Fuse-holders marked by: P
“AEC BO2B9-2 ... e Lo, : P
SBIZB.. e e [ 2 P
Marking of rated current and rated voltage are P
discemible from the front
6.2 Fuse-links marked by: P
~IEC B0269-2 .o U P
- Size Or reference. ... 2 P
- rated breaking capacity .........ccceciveveiennn, veeeeeen s | 120KA P
Marking of rated current and rated voltage are P
discernible from the front
Fuse-links are marked as described in Table [104.. : P
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7 CTION -
7.1 =
The dimensions of the fuse-links given in Figdre 101 -P
Dimensions: =
dimension marking a1: prescribed {(mm); measured | 150=+2,5; P
(MM e
dimension marking a2: prescribed (mm); measured | 75-10; P
(MM} et e nnd
dimension marking a3: prescribed {mm); measured |82+2,5; P
(] 10 TR
dimension marking a4: prescribed (mm); measured |68+=25; P
(MM e e e .
dimension marking b1min: prescribed {mm); 25; P
measured (MM) .o e ..
dimension rmarking b2min: prescribed {mm); 8, P
measured {MIM) ..o o
dimension marking b3max: prescribed (mm); 8, P
measured (MM .o ..
dimension marking b4min: prescribed (mm); 22; P
MEASUrE (IMIM) oo .
dimension marking c¢1: prescribed (mm); measured |48; P
(MM} e e .
dimension marking ¢2: prescribed {mm); measured | 11-2; P
(1011 USSP e
dimension marking d: prescribed {mm}); measured |2,5+1,5/-0,5 P
(12511) TSRO OUUURTRRO .
dimension marking e1max; prescribed (mm); 61; P
measured {IMM) ..o e .
dimension marking e2max: prescribed (mm); 80; P
measured {INMM) ..o .
dimension marking e3: prescribed (mm); measured | 20+5/-2; P
(MM e e .
dimension marking e4: presciibed {mm); measured |6, P
(MIM) e
dimension marking f: prescribed {(mm); measired | 15; P
(MM} e e
5; P

dimension marking z: prescribed (mm); meagured
(MM} e e
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The dimensions of the fuse-base given in Figure 102
Dimensions:
dimension marking g: prescribed (mm); measured  [61:+1;
(MM et e
dimension marking h: prescribed {mm); measured 200+1,5; P
(MM e
dimension marking n1max: prescribed (mm); 60; P
measured (MM .o,
dimension marking n2max: prescribed (mm); 68, P
MEASUred (MM} .o,
dimension marking p1max: prescribed {mm), 80; P
measured (MM} ..o ol
dimension marking p2: prescribed {mm); measured |35; P
(1] ) S
dimension marking r min: prescribed {(mm); 17, P
measured (MM} oo el
dimension marking $ max: prescribed (mm); 46; P
measured {MM) ... re e .l
dimension marking t min: prescribed (mm); 27, P
measured (IMM) e el
dimension marking v: prescribed (mm); measured 80+3; P
{ITIMT} o evev e et ar e s s b e e e e raneeas
dimension marking w1: prescribed {mm); measured |30£0,7; P
{ITIM} e et e
dimension marking w2; prescribed (mm); measured {25+0,7; P
(MM e s .
dimension marking x min: prescribed {(mm); 20 P
measured {IMM) ..o e
dimension marking y: prescribed {(mm); meagured 10,5+0,5; P
(MM) e
dimension marking z max: prescribed {mm}; 5 P
measured {IMM) ...

7.1.2 Connections, including terminals P
cross-sectional ranges {Table 105) ...l
torques to be applied (Table 111) (lug terminal} .....:

713 Contact surfaces should be silver plated .......|......... Yes / No P
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If no test according to 8.10 are passed with dimmies

described in 8.10.1

Dynamic short-circuit withstand shall meet cut-off
currents (Table 112} ..o

717

Construction of fuse-link

Blade contacts made of solid material ...........f.......

If any other construction, manufacturer demonstrate
that construction adequate ...

Endplates not permitted to protrude radially from

insulation Body ...

preferable to insulate the gripping lugs from |

Fuse-links has anindicator.............ccceoeevi .

Electrically conductive paris of indicator not ejected

from the fuse-link during operation .................

7.2

Insulating propedies

Creepage distances and clearances of fuses and
fuse-accessories meet requirements of [EC: 60664-1
for overvoltage category Il and pollution degree 3.

7.7

It characteristics

maximum pre-arcing Pt
(Table 7 of IEC 80269-1) ...ccccoveeeeeiirr e

rated currents lower than 16 A (Table 106} ...

N/A

maximum operating 1°t for “aM” fuse-links
{Table 107)

test No. 2 of the largest rated current of each
homogeneous series {Table 20 of IEC 60269

N/A

7.8

Overcurrent discrimination of “gG” fuse-links
(see 8.7.4, Table 108) ..o

7.9

Protection against electric shock

increased by means of partition walls and cov
fUSE-COMACES .

operation by authorized persens, instructed in
electrical matters, using replacement handles

according to this fuse system ...

TRF No. IEC60269_2A
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Clause Requirement + Test Result - Remark Verdict
: TESTS o L Ll ‘ L ; s [ s

IEC 60269-1 applies with the following B P
supplementary requirements

8.1.4 Arrangement of fuse and dimensions
Requirements of 7.2 verified on fuse-bases .)......... :
Creepage distances and clearances of fuse-links P
according to 7.2 are verified ... Lo, ;
Clearances verified on fuse-link inserted into |model P
fuse-base according to Figure 111......cocoeve o, :

8.1.6 Testing of fuse-holders P

In addition to test given in IEC 60269-1 tested
according to Table 109.........ccooeeeeer, e

8.2.2.1 Peints of application of test voitage

In addition to |IEC 60269-1 1850V

e) between isolated metal gripping-lugs and
terminals of test fuse-bases ... vevennnnn, TR

8232 Value of test voltage Not applicable N/A
rated impulse withstand voltage in Table 110,........ : N/A
8.2.33 Test method N/A
5 impulses of both polarities and of shape 1,2/50 ps N/A
and rated withstand voltage level according tg
Table 110 e e
minimum period between impulses are 1s ...|....... :
8.2.4 Acceptability of test results P
8243 No flash-over or puncture shall occur during test ... : P
8.2.5 Resistance fo tracking P
plastic parts of fuse-links and fuse-bases tested and | 500M P
shall pass at PTI level stated by manufacturen....... :
8.3 Verification of temperatuire rise and power dissipation
8.3.1 Arrangement of the fuse
Tightened by torque (NM) ........coovvevenreecee ], ;|32 o —
8.3.2 Measurement of the temperature rise
Protective covers and fuse-carriers as provided by
manufacturer mounted ... veeeen
8.3.4.1 Temperature rise of the fuse-hoider See part | P

TRF No. IEC60269_2A
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IEC 60269-2
Clause Requirement + Test Result - Remark Verdict
Dummy {Figure 105) P

Point at which temperature rise is measured
(Figure 108)

8342 Power dissipation of a fuse-link 30,8W P
(Figure 108)

8.4.3.1 Verification of conventional non-fusing and fising See part | P
current
non-fusing current test — second test specimen are | See part | P
used for b)

8435 Conventional cable overload protection test (for “gG” | See part | P
fuse-links only)

Details of special test are given in Annex A Not required N/A

Annex A Special test for cable overload protection N/A
For fuses with |, > 16 A of the sizes 00,0, 1and 2. : N/A

A Arrangement of the fuse N/A
Three fuse-links in fuse-bases mounted in a box... : N/A
Ambient air temperature oufside the fuse box shall °C N/A
TR (O o3 OSSR S :

A2 Test method and acceptability of test results N/A
1,13 I, flowed through the fuse-links for conventional Afor s N/A
time (see Table 2 of IEC 60269-1) .ccove i e :

Non of fuse-links operated .......c...ccovveeeveis e : N/A
Test current raised without interruption within|5 s to A N/A
A5 b :

One fuse-link operated within conventional time ... : NIA

8.5.5.1 Verification of the peak withstand current of gfuse- | Not applicable N/A
base
not be carried out , if this has already been varified N/A

during the breaking capacity test of fuse-links with
the highest rating of the size .......cooeeeeec o, :

8.5.5.1.1 Arrangement of the fuse N/A

single-phase type, 8.5.1 of IEC 60269-1 N/A
peak velues of the test currents (Table 112) |........ :
maximumum values (see 8.5.5.1.3).....cofoe. :

dummy fuse-link (Figure 101) .....cccoeiiee e v

8.55.1.2 |Test method N/A

TRF No. IEC60269_2A
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IEC 60269-2
Clause Requirement + Test Result - Remark Verdict
fuse-base 1 (Figure107) N/A
resilient spring travel is limited to elastic range........ :
contacts opened up three times ..o,
fuse-base 2 (see 8.11.1.2) N/A
Fmax 8ccording to Table 118
8.5.5.1.3 [Acceptability of test resuits N/A
fuse-links not be gjected N/A
no signs of arcing or welding or other damagg NIA
8.5.8 Acceptability of test results N/A
Fuse or circuit-breaker not operate during this| test N/A
8.74 Verification of overcurrent discrimination P
verified by ’t values evaluated from the recordied test P
results
Arrangement of the samples as for the breaking P
capacity test
two samples tested at the r.m.s. prospective test 1} P
current |, corresponding to minimum pre-arcing It 2)
the other samples tested at the r.m.s. prospedtive 3) P
test current I, corresponding to operrating 1t 4)
test voltage (M} oo, e
The values of I’ fie within corresponding limits P ‘1
specified in Table 113 e |
89 Verification of resistance to heat P
Tests apply to fuse-link and fuse-base
Fuse-holder with fuse-links having maximum power
dissipation are cyclically loaded as pre-treatment... :
After cooling to normal temperature P
breaking capacity tested at |1 (see 8.5)..covii s [1 = 120kA
Fuse-links with organic material N/A
Fuse-holder with fuse-links having maximurn gower
dissipation are cyclically [oaded as pre-treatment. ...
After cooling to normal temperature I = N/A
breaking capacity tested at 1, and I5 (see 8.5)..|...... : 5=
8.9.1 Fuse-base P

TRF No. IEC60269_2A
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{EC 60269

R

Clause Requirement + Test Result - Remark Verdict

test below apply if it is not obvious that compgnents P
are not affected adverselly by given temperat|ire and
withdrawal forces

8.9.1.1 Test arrangement

Figure 105 and 108

Test se-up in heating chamber

89.1.2 Test method

Temperature of (80™%,)°C for 2 h

160% rated current for 2 h......oooveee e : 160% |, =640A

5
P
-
5
P
5

Test voltage ..o b : 50V

3 min after switching off P
tensilte force F.x (see Table 118) exerted for 15 s Froax =

8913 Acceptability of test results P

Contact pieces not have moved to affect the flirther
use

Dimensions of Figure 102 are considered

Insulating mounting part no broken and no show any P
signs of cracks '

8.9.2 Fuse-links with gripping lugs of moulded matefial or | No such part N/A
of metal fixed in moulded material

8.9.2.1 Test arrangement N/A
Figure 108 N/A

8.9.2.2 Test method N/A
Temperature of (80*°,)°C for 2 h N/A
150% rated current for conventional time.........|...... : Afor h N/A
Test VOIAGE ...ooneeeceecrr e - % A
3 min after fuse-link operated or conventional fime N/A
expired F o=

max —

tensile force Fr.y (see Table 118) exerted for 15 s

8.9.23 Acceptability of test results N/A
Gripping lugs remain fully operational N/A
Dimensions of Figure 101 (d and ¢,) not be NFA

exceeded by more than 2 mm

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

TRF No. [ECB02639_2A
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IEC 6026p-2

Clause

Requirement + Test

Result - Remark

Verdict

8.10.1

Arrangement of the fuse

Figure 105

for lug terminals, torgue in Table 111 ........... oo, :

32 Nm

Insulation of conductors removed over the whole

1ENGHN . e

8.10.1.2

Direct terminal clamps

Test performed on 10 direct terminal clamps
fuse-bases

of five

Distance between fuse-base centres of at leg
times e, (see Figure 101)

st three

Torque of tightened of screws ........coco.o.....

Nm

Conductor cross-section -.....oovvveeeeeveoeeee,

mm

8.10.2

Test method

Test current (A) for load period ................... .

500A

Duration (s) of load period ............ccocveeen..... -

0,75h

Duration (s} of no-load period ...................... ol

0,3h

Test voltage (V) oo,

50V

a) Test of 50 cycles, measured values did nd

exceed the limits given in subsequent paris of

IEC 60269

(see appended table)

b) Test of 250 cycles, measured values did 1

exceed the limits given in subsequent parts ¢f

IEC 60269

(see appended table)

c) Test of 500 cycles, measured values did n
exceed the limits given in subsequent parts g
[EC 60269

(see appended table)

d) Test of 750 cycles, measured values did r
exceed the limits given in subsequent parts g
IEC 60269

{see appended table)

8.10.2.1

Contacts

Points between voltage drop is measured
(A and B in Figure 108)

Withdrawal force (Table 118); measured force

after

250 CYElES (N) coeeirescicee s e

1)
2)
3)

TRF No. IEC60289_2A
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Clause Reguirement + Test Result - Remark Verdict
Withdrawal force (Table 118); measured forge after 1) P
780 cycles (N) .o o, : 2
3)
If measured values too low, test of 8.5.5.1 .. |........ : N/A
8.10.2.2 Direct terminal clamps P
Points between voltage drop is measured P
(Figure 110)
Test sequence for all types conductors P
(see Table 116)
Verification of temperature rise P
(see 8.3.4.1) (seefigure 110) .......coooveeeee o, :
8.10.3 Acceptability of test resuits P
8.10.3.1 Contacts P
Limit value after 250" cycle < 15% P
Limit value after 500" cycle < 30% P
Limit value after 750" cycle < 40% P
P

Difference between last and first measurement of
temperature rise less than 20 K ..ol :

B

8.10.3.2 Direct terminal clamps

Permissible tolerance for resistance Ry, for Al
Conductors I R gomax £ 2 R g 0 min eeeereeesrrsesess o :

Permissible changes of the resistance frorm R s, P
to Rz see Table 117 e

T

Copper or cleaned aluminium conductors ....|....... :

<
>

Uncleaned aluminium conductors ..o :

Change from 50™ to 250" cycle

Change after 250" to 500" cycle

Change after 500" to 750" cycle

Change between 50" to 750" cycle

Temperature rise at test spot F < 75K

8.11 Mechanical and miscellaneous tests

8.11.1.1 Mechanical strength of fuse-holders

V|| T|(O{UT| 0| T| O

Test set-up subjected to temperature rise test at 400A
fated CUTent ..o o :

TRF No. [EC60269 2A
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IEC 60268-2

Clause

Requirement + Test

Resuit - Remark

Verdict

fuse-link or fuse-carrier are withdrawn and inkerted
irto fuse-base 100 iMeS ..ooooeevvveeeeeee :

100 times

Al parts are intact and function normally

Test set-up subjected to further temperature rise test
at rated current {values obtained are not morg than 5
Kor 15 % above the values from temperature-rise
test PrIOr) .. :

Max. 48K

8.11.1.2

Mechanical strength of the fuse-base

o4

Test-link inserted three times in the fuse-base ... -

(Dimensions of blade contacts see Figure 101)

(Withdrawal force F lied within limits in Table [118)

Steel screws are fastened three times at the

terminais, torque of 1,2 times value specified by
manufacturer or value of Table 111 ...l ;

Contact pieces not have moved to affect the further

use

Insulating mounting part no broken and no shpw any

signs of cracks

8.11.1.8

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

N/A

8.11.1.8.1

Test arrangement

N/A

8.11.1.8.2

Facility is given in Figure 109 ..., :

N/A

One fuse-link ...(150+5)°C for 168 h

Another one ....-15°C for 72 h

One impact on each of gripping-lugs

N/A

8.11.1.8.3

Acceptability of test results

N/A

No damage capable of hindering their further lise

“NIA

No bent out by more than 3 mm

N/A

Coupling with a handle {Figure 103) not are hindered

N/A

81123

Verification of resistance to rusting

N/A

8.11.2.31

According to ISO 6988
cyclic moist atmosphere containing 0,2% S0O2
(SFW 0,2 S) for 1 cycle

N/A

8.11.2.3.2

Optional test (severe environmental conditions)

N/A

TRF No. IEC60269_2A
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Clause Requirement + Test Result - Remark Verdict
Fuse-links and fuse-bases for used in envirohment N/A
of pollution degree >3 tested with SFW 2,0 S
for 5cycles ..o L :
They marked accordingly ...........cooveveveeeo oo, : NIA
8.11.24 Non-deterioration of insulating parts of fuse-link and P
fuse-base
8.11.24.1 |Test method P
T LT O N . | 168 e
for equipment comprising moulded elements to 150
support live parts  (150+5)°C
for covers {100+5)°C
Period greaterthan 1 h.......cooooove e L ©|1h
for sealing compounds; stability of marking
............................... (15015)°C
After cooling to ambient temperature the following

are tested.

Fuse-links: breaking capacity with l;and I, .|....... :

Fuse-base: mechanical strength in accordanice with
8.11.1.2

8.111.2 Mechanical strength of the fuse-base P

Test-link inserted three times in the fuse-base| ...... :
(Dimensions of blade contacts see Figure 101
(Withdrawal force F lied within limits in Table1 18)

Steel screws are fastened three times at the P
terminals, torque of 1,2 times value specified by
manufacturer or value of Table 111 .., :

Contact pieces not have moved to affect the further P
use
Insulating mounting part no broken and no shaw any P

signs of cracks
8.11.2.4.2 | Acceptability of test results

Not have changed of positions of fuse-base contacts
to correct functioning

No fracture nor any signs of fracture on insuiating P
body with terminals

Mechanical strength of cemented joints not impaired P

TRF No. IEC80268 2A
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Sealing compounds not shifted to extent permitting P
live parts to exposed
Fuse-links operate correctly

Marking are durable and easily legible

TRF No. [EC60269 2A
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Test Report No.: Page 1 of 1
Auftraggeber: Wenzhou Jinlida Electrical Go., Ltd.
Client: Xirendang Industrial Zone, Liushi, Wenzhou, Zhejiang 325604, P.R. China

Gegenstand der Priifung:

Low-voltage Fuse

Test ftern:

Bezeichnung: NH3 Serien-Nr.: Engineering sample
Identification: Serial No.:

Wareneingangs-Nr.: 153123295 Eingangsdatum: 22.06.2009

Receipt No.: Date of receipt:
Priifort: Hunan Elecfrical Apparatus [Testing Institute
Testing location: 4 Xinzhong Road, Changsha, Hunan, P.R. China
Priifgrundlage: IEC 60269-1:2006

Test specification:

IEC 60269-2:2006

Prifergebnis:

Der Priifgegenstand entsprit

cht oben genannter Priifgrundlage(n).

Test Result: The test item passed the testspecification(s).
Priiflaboratorium: TUV Rheinland (Shanghai) Go., Ltd.
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arry any safety mark on this or similar products.
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Part 1: General
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15033143 001 A
30.07.2009
50 pages

Report Reference No...................... :
Date of issue ....ccoceevvvv e, e

Total number of pages

art |

TUV Rheinland
10-15/F, Huatsin

Testing Laboratory.......cc.ccc..ooen. :
Address ..o :

(Shanghai) Co., Ltd.
g Building, No.88, LLane 777, Guangzhong Road

West, 200072 Stpanghai Zhabei District, P.R. China

Applicant’s name...........cccevvvnnnn.n. :

AdAress ... : Xirendang Indus

P.R. China

Wenzhou Jinlidh Electrical Co., Ltd.

rial Zone, Liushi, Wenzhou, Zhejiang 325604

Test specification:

Standard......cciiimiin, : IEC 60269-1:200

6 (Fourth edition)

Test procedure ......coooveriiviciiinieennnn, : CB
Non-standard test method.............. N/A

Test Report Form No. .................... [ECB0269_1A
Test Report Form(s) Originator ........ : EZU

Master TRF .o : Dated 2009-04

Copyright © 2009 IEC System for Conformity Testing
(IECEE), Geneva, Switzerfand. All rights reserved.
This publication may be reproduced in whole or in part for non-comme

copyright owner and source of the material. IECEE takes no responsi
the reader's inferpreiation of the reproduced material due to its placeny

if this Test Report Form is used by non-IECEE members
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This report is not valid as a CB Test Report unless si
appended to a CB Test Certificate issued by an NCB i

and Certification of Electrical Equipment

rcial purposes as long as the IECEE is acknowledged as
ility for and will not assume liability for damages resulting from
ent and context.

, the IECEE/EC logo and the reference to the CB

ned by an approved CB Testing Laboratory and
accordance with IECEE 02.

...................... Fuses (fuse-lin

Test item description

Trade Mark ... o JINLIDA
Manufacturer ..o . Same as applica
Model/Type reference ...l NH3

Ratings AC 500V; 315A.4

< and fuse-base)

nt

00A,500A,630A; 120kA; Size 3
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Testing procedure and testing location:

X

Testing location/ address

Testing Laboratory:

O

Testing location/ address........ccccveveenn

Associated CB Test Laboratory:

Tested by (name + signature)......:

Approved by (+ signature)

TUV Rhei

nland (Shanghai) Co., Ltd.

Hunan Electrical Apparatus Testing Institute

4 Xinzheng

Road, Changsha, Hunan, P.R. China

Testing procedure: TMP
Tested by {(name + signature)......:
Approved by (+ signature)

Testing locatien/ address

[l Testing procedure: WMT
Tested by {name + signature)......:
Witnessed by (+ signature)............

Approved by {+ signature)

Testing location/ address

[] Testing procedure: SMT
Tested by (name + signature)......

Approved by (+ signature)

Supervised by {+ signature)

Testing location/ address

[] Testing procedure: RMT

Tested by {(name + signature).......

Approved by (+ signature)

Supervised by (+ signature)
Testing location/ address

TRF No. IECB0269_1A
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Summary of testing:

For homogeneous series of NH3, type tests are | K
listed in table 11, 12, 13 and 14 in EN 60269- 4
1:2006

Tests performed {(name of test and test clause): | Testing location:

dunan Electrical Apparatus Testing Institute
Xinzhong Road, Changsha, Hunan, P.R. China

Summary of compliance with National Differences:
N/A

TRF No. IEC60269 1A
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Copy of marking plate:

JINLIDA
NH3
500V~ 120kA

690V~ H0KA

gc 630A
IEC 60269

CE€ i
Marking plate of fuse-link

JINLIDA

NH3
500V~ §30A
690V~ 500A

IEC 60269

Marking plate of fuse-base

TRF No. IEC60269_1A
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Test item particulars............cccoeiviicec
Fuse-holder ...t Y85/NO
FUSE-DASE ..ottt YESINO
FUSE-CAITIBN ...ttt el Y@8/NO
Fuse-link........cooinree el YEG/ND
Fuse for use by authorized persons ........cccveeveeeeeel. YesfNo
Fuse for use by unskilled persons ..........c..ccccocceeveel. Yesi/No
Possible test case verdicts:
- test case does not apply to the test object ................. T N/A
- test object does meet the requirement...........cc.oc.... : B (Pass)
- test object does not meet the requirement................. : R (Fail)
TeSHNG. ... e :
Date of receipt of test Herm ......coveeevceveiincieeeee, : 06.2009
Date (s) of performance of tests....ccoervvvevvvecvcieene. : 06.2009-07.2009

General remarks:

The test resuits presented in this report relate only to the g
This report shall not be reproduced, except in full, without
"(see Enclosure #)" refers to additional information appe
"(see appended table)" refers to a table appended to the

Throughout this report a comma (point) is used as the dg

bject tested.

the written approval of the Issuing testing laboratory.
nded to the report,

eport.

ecimal separator.

General product information:
N/A

TRF No. IEC860268_1A
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IEC 602691
Clause Requirement + Test Resuit - Remark Verdict
AC 500V
531 Rated current (A) of the fuse-link in accordance with | 315A,400A,500A,630A P
specified values .......oveveeeeeeeeeeeeeen ] eerare |
5.3.2 Rated current (A) of the fuse-holder ...l 400A P
54 Rated frequency (Hz) ....ccvvcvvvevinievinceneadr e 50Hz P
5.5 Max. rated power dissipation (VA) of fuse-link ......: |<=48W P
Rated acceptable power dissipation (VA) of fuse- sowW P
holder ... b
5.6 Limits of time-current characteristics based ¢n P
reference ambient air temperature Ta of +20°C
5.6.1 Time-current zones deviated from standardized, or P
available in manufacturers documentation {(with
tOlBranCes) ..o
56.2 Conventional times and currents  see Table 2 ....: P
56.3 GatBS cooviieiie e e P
57 Breaking range and breaking capacity 120kA P
5.7.1 Breaking range and utilization category ........|......... ol P
572 Rated breaking capacity {A) of fuse-link corresponds | 120kA P
to the rated voltage (V), and is equal or highgr than
given minimum (A) in subsequent part of this
standard ... b
5.8 Cut-off current and It characteristics are referred to P
the values of voltage, frequency and power factor
5.81 Cut-off current characteristics, if required, given by P
the manufacturer according to Figure 4 ......|......... :
582 Pre-arcing |’ characteristics for pre-arcing tifnes of P
less than 0,1 s down to a time corresponding to the
rated breaking capacity given by the manufagturer :
The operating I’t characteristics with specified P
voltages as parameter for pre-arcing times less than
0,1 s given by the manufacturer .................. e

TRF No. [EC60268_1A
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Clause Requirement + Test Result - Remark Verdict
Markings are durable and easily legible P
6.1 Fuse-holders marked by: P
- name of manufacturer or trade mark which gnable | JINLIDA P
identification of fuse-holder ... s
- manufacturer's identification reference enablingto | NH3 P
find all characteristics listed in 5.1.1 ...
- rated voltage (V) oo e 500V P
- rated current fA) e e 630A P
- kind of current and rated frequency (Hz) ...J........: AC and 50Hz P
6.2 Fuse-link(s) except small fuse-link(s) marked by: =]
- name of manufacturer or trade mark which enable | JINLIDA P
identification of fuse-links ... i :
- manufacturer's identification reference enablingto | NH3 P
find all characteristics listed in 5.1.2 ..o
-rated voltage (V) .o e 500V
- rated CUITENt (A) .o 315~630A
- breaking range and utilization category (if gG
applicable} (5.7.1) v e
- Kind of current ..o AC P
- rated frequency (Hz), if applicable (5.4) 50Hz P
Small fuse-links marked by: N/A
- AAdEMErK v N/A
- list reference of manufacturer ..o N/A
- rated voltage (V) v N/A
- rated current (A) .o N/A
6.3 Symbols for the kind of current and frequency in P
accordance with IEC 60417

TRF No. IEC60268_1A
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IEC 60269-1

Clause

Reguirement + Test

Result - Remark Verdict

FOR CONSTRUCTION.

74

Mechanical design

7.1.1

Replacement of fuse-links easily and safely

712

Connections, including terminals

Contact force is not transmitted through insufiating

material other than ceramic or other materia
characteristics not less suitable, unless

with

T|T[(O]| O

there is sufficient resilience in the metallic ps
compensate any possible shrinkage or othey
deformation of the insulating material

rts to

Terminals cannot furn or be displaced when
connecting screws are tightened

the

Terminals shall be such, that the conductors|
be displaced

cannot

Parts gripping the conductors are of metal

Gripping parts cannot unduly damage cond

ctors

Terminals readily accessible under the intended

conditions of installation

Fuse-contacts

Fuse-contacts are such that necessary contact force

is maintained under the conditions of service
operation

and

Contact is such that electromagnetic forces
occurring during operation under conditions
accordance with 7.5 not impair electrical con
between

n
nections

a) fuse-hase and fuse-carrier

N/A

b) fuse-carrier and fuse-link

N/A

c) fuse-link and fuse-base

Fuse contacts are so constructed and of sug
material that, when fuse is properly installed
service conditions are normal, adequate con
maintained

h
and
tact is

a) after repeated engagement and disengag

ement

b} after being left undisturbed in service for long

period

Construction of a gauge-piece

(Gauge-piece is so designed that it withstand

stresses occurring during use

& normal
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715

Mechanical strength of fuse-link

Fuse-link have adequate mechanical strength and its

contacts are securely fixed

7.2

Insulating properties and suitability for isolatipn

Fuses are such that they do not lose insulatip

g

properties at voltages to which they are subjected in

normal service

Fuse passes the tests for verification of insulating
properties and suitability for isolation in accopdance

with 8.2

7.3

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

S Table B e er e et

Requirements are verified by tests according

74

Operation

Fuse-link is so designed and proportioned that, when
tested in its appropriate test arrangement at rated
frequency and ambient air temperature of (20+5)°C

T 0| 0|0

- is able fo carry continucusly any current nol
exceeding its rated current

- is able to withstand ovetload conditions as they

may occur in normal service (see 8.4.3.4)

Fuse-link satisfy these conditions if it passes|the

tests prescribed in 8.4

7.5

Breaking capacity

Fuse is capable of breaking, at rated frequericy and

at voltage not exceeding the recovery voltage
specified in 8.5, any circuit having prospective

current between

- current I; (for “g” fuse-links} ..o, :

- current kg, (for “a” fuse-links) ..................J.

N/A

- for a.c., rated breaking capacity at power fagtors
not lower than those in Table 20 ................... U

- for d.c., rated breaking capacity at time constants
not greater than those limits in Table 21.......4........ X

N/A

Arc voltage not exceed values given in Table

Fuse satisfy these conditions if it passes the |ests

prescribed in 8.5

7.6

Cut-off current characteristic

TRF No. IEC60269_1A
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Values of cut-off current measured as specified in P
8.6 are less than, or equal to, the values
corresponding to cut-off current characteristics
assigned by the manufacturer

7.7 ’t characteristics
Pre-arcing It values verified according to 8.7 P
(Table 7) .o e
Operating I°t values verified according to 8.7......... P

7.8 Overcurrent discrimination of fuse-links .......[........ P

7.9 Protection against electric shock P
The degree of protection when the fuse is under IPOO P
normal service conditions: ... I PO
The degree of protection when replacing the fuse- | IP0O P
USROS AR
The degree of protection when the fuse-link and IP N/A
fuse-carrier is removed: .......oenieeee e

7.9.1 Clearances and creepage distances P
Clearances are not less than the values given in P
Table 9 .o e
Creepage distances correspond to material group, | 500V P
as defined in 2.7.1.3 of IEC 60664-1, corregponding
with rated voltage given in Table 10 .......... ... :

7.9.2 L.eakage currents of equipment suitable for N/A
isolation
Value of leakage current {mA) not exceed N/A
- 0,5 mA per pole for fuses in new conditions ...... : N/A
- 2 mA per pole for fuses having been submitted to N/A
test accordingto 8.5 ..o :

7.93 Additional constructional requirements for fiises N/A
with non-separable fuse-carriers, suitable fqr
isolation
Fuse-holder are marked with the symbol IEC N/A
60617-S00369
When fuse is in open position, with fuse-link N/A
remaining inside the fuse-carrier, isolating distance
between the fuse contacts in accordance with the
isolating function are provided
Indication of this position is provided by the |position N/A
of the fuse-carrier
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There exists a locking means in order to logk the

fuses in the isolated position, locking is pos
only in this position

sible

N/A

Fuses are designed so that the fuse-carrier

remains attached to the fuse-base giving carrect

indication of the open position, and of locking

N/A

710

Resistance fo heat

All components are sufficiently resistant fo heat

which may occur in normal use (see 8.9 an

18.10)

7.11

Mechanical strength

All components of fuse are sufficiently resis

tant to

mechanical stresses which may occur in normal

use (see 8.3t0 8.5 and 8.11.1)

7.12

Resistance to corrosion

All metallic components of fuse are resistant to
corrosive influences which may occur in nofmal use

7.12.1

Resistance to rusting

Ferrcus components are so protected that they

meet refevant tests (see 8.2.4.2 and 8.11.23)

7.12.2

Resistance to season cracking

Current-carrying parts are sufficiently resistant to

season cracking (see 8.2.4.2 and 8.11.2.1}

7.13

Resistance to abnormal heat and fire

All components of fuse are sufficiently resis
abnormal heat and fire (see 8.11.2.2)

fant to

7.14

Electromagnetic compatibility

N/A

Fuses within the scope of this standard are

not

sensitive to normal electromagnetic disturbances

N/A

No immunity tests are required

N/A
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___|TESTS : L
8.1.2 At the beginning of each test, the fuse is
approximately at the ambient temperature
8.1.3 Tests made on fuses in clean and dry condition
8.1.4 Arrangement of the fuse and dimensions

Except for degree of protection test (see 8.8), fuse
are mounted in free air in draught-free surrolindings
in the normal cperation position and on insulating
material of sufficient rigidity

Before tests are started, specified external Part Il P
dimensions are measured and results compared with
dimensions specified in the relevant data sheet of the
manufacturer or specified in subsequent parls

8.1.5 Testing of fuse-links

Fuse-links tested with the kind{s} of current fpor which
they are rated

Y

Fuse-links tested for a.c. with frequency for which
they are rated

8.1.51 Complete tests

Internal resistance R measured by a current < 0,1 In

Measuring curment {(A) ..o e :

Ambient air temperature inrange of 20 £ 5°C

The values of resistance (see appended table)

8152 Testing of fuse-links of a homogensous serigs

Fuse-links tested like a homogeneous series ........: |Yes/Ne

T|D|(OV|V|OV|TV| VO

If yes: fuse-links have identical enclosures in|form
and construction (except of fuse-elements and
contacts)

- the same arc-extinguishing medium and same P
completeness of filling

- fuse-elements of identical materials

- their cross-section of fuse-elements not exg¢eed the
cross-section of fuse-links having the highest rated
current

- number of fuse-elements do not exceed number of P
fuse-elerments of fuse-links with the highest nated
current
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- minimum distances between adjacent fuse
elements and between the fuse-elements an
inner surface of the cartridge is not less thar
the fuse-link with the highest rated current

d the
those in

- fuse-links used with a given fuse-holder, or

- fuse-links intended to be used in an arrangement
identical for all rated currents of the homogeheous

series

NIA

- value of RI,>? does not exceed the value fg
fuse-link with largest rated current of the
hemogeneous series (R measured as indicg
8.1.5.1)

r the

ted in

N/A

the rated breaking capacity of fuse-links not greater

than that of the fuse-fink with the largest rate
within the homogeneous series

d current

- if not, the fuse-links with greater breaking ¢
subjected to tests no. 1 and no. 2

apacity

N/A

The fuse-link having the largest rated curren
completely according to Table 11

t tested

The fuse-link having the smallest rated currg
only according to Table 12

nt tested

The fuse-links between the largest and smal
rated curreni tested according to Table 13

lest

Testing of fuse-holders

The fuse-holders are subjected to the tesis
according to Table 14

8.2

Verification of the insulating properties and g
suitability for isolation

f the

8.2.1

Arrangement of the fuse-holder

The fuse-holder fitted with a fuse-links of the|
dimensions for the type of fuse-holder conce

largest
rned

The fuse-base fixed to a metai plate, unless
otherwise specified

Fuse-link is replace while live - surfaces of fuse-link,

of device for replacing it or of fuse-carrier, if

of

insulating material, are provided with metal coverings
connected during tests to the frame of the apparatus;
if of metal, they are connected direct to the frame

822

Verification of the insulating properties

Points of application of the test voltage

The test voltage is applied between:
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a) live parts and the frame with the fuse-link jand the P
device for replacing it, or
the fuse-carrier, if any, in position N/A
no breakdown of insulation or flashover during 1 min P
of the applying test voltage
b) the terminals without fuse-link, device for feplacing P
or the fuse-carrier
no breakdown of insulation or flashover during 1 min P
of the applying test voltage
c) live parts of different polarity in the case of N/A
multipole fuse-holder with fuse-links, fuse-cgrrier(s)
or device(s) for replacing the fuse-links
no breakdown of insulation or flashover during 1 min N/A
of the applying test voitage
d) live parts which in the case of a muitipole fuse- N/A
holder reach different potential after the fusetlink
operates (equipped by fuse-carrier or device|for
replacing without fuse-link)
no breakdown of insulation or flashover during 1 min NIA
of the applying test voltage
The r.m.s. value of test voltage (V) as specified in 1890V P
Table 15 e bl

8.2232 Fuse-holder is subjected to humid atmospheric P
conditions
Relative humidity of ambient air (%) .............|oeeeen 91-95 P
Ambient air temperature (°C) ..ovvveeinienin e, 20-30 P
Duration of treatment (N) ......ocoeevveviieie e 144 P
insulation resistance is measured between the points P
prescribed in 8.2.2.1 by applying d.c. voltage|of
approximately 500 V
Points of measuring:
a) min. measured value (MQ) ... 200M Q
b} min. measured value (MQ} .....coorvevveercnec i 200MQ P
c) min. measured value (MQ) ... e N/A
d) min. measured value (MQ} .....ooocevvvvie e NIA
The insulation resistance not less than MQ |......... MO P

8.2.3 Verification of the suitability for isolation NIA
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Clearances larger than values given in Table 8 are N/A
verified by dimensional measurement or by yoltage
test
Points of application of the test voltage N/A
The test voltage is appiied between: N/A
- terminals when the fuse-link and device for| N/A
reptacing it, are removed
Test voltage (kV) for verification of the rated impulse kV N/A
withstand voltage is given in Table 16 ........ ......... :
The 1,2/50 us impulse voltage applied 5 times for N/A
each polarity at intervals of 1 s minimum
no breakdown of insulation or flashover during of the N/A
applying test voltage
no disruptive discharge during the test N/A
8.24.2 Fuse-holder is subjected to humid atmosphéric N/A
conditions
Relative humidity of ambient air (%) .............fe.ee.., : N/A
Ambient air temperature (°C) oo : N/A
Duration of treatment (h) ...ocoveveiveeeeee weereen N/A
Insulation resistance is measured between the points N/A
prescribed in 8.2.2.1 by applying d.c. voltage| of
approximately 500 V
Points of measuring: N/A
a) min. measured value (MQ) .....cccooviieeefereeieens : NIA
b} min. measured value (MQ) ... : NIA
c) min. measured value (MQ) ....................... e N/A
d) min. measured value (MQ) ... : N/A
The insulation resistance not less than 1 MQ ... : N/A
8.3 Verification of temperature rise and power dissipation F
8.3.1 One fuse used for test {unless otherwise stafed by P
the manufacturer) mounted in free air
Test performed at an ambient air temperature of P
(20+£5) °C
Ambient air temperature during the test (°C) |......... : F
Cross-sectional area (see Table17) 2X (40X 5) mm? g

(M2 OF MM X MM oo oo :
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Tightened by torque; torque (NM) ..o, co32Nmoo _
8.3.2 The temperature of the fuse measured by method of | Thermocouple P
MEASUINNG +oeee e ere e ses e b :
8.3.3 Measurement of the power dissipation of the| fuse- P
link
One fuse used for test (unless otherwise stated by P
the manufacturer) mounted in free air
Test performed at an ambient air temperatune of P
(20x5) °C
Ambient air temperature during the test (°C)|......... . |25°C P
Cross-sectional area (see Table17) 2 X (40X 5) mm?
(M OF MM X MM oo erees e :
Tightened by torque; torque (Nm) ... © | 32ZNm _
8.34.1 Temperature rise of the fuse-holder
Applied a.c. current (A} for test equal to the rated B630A P
current of the fuse-holder ... :
Test made with fuse-link (A), or ...ccooeeeveee e T |B30A
with a dummy fuse-link specified in subsequent parts | Part i
Temperature rise limits T for contacts and tefminals (Table 5):
spring loaded contacts; limit (K} ..o, . |unenclosed / enclosed
max. 47K<85K
bolted contacts; IMit (K) ..ocoveiri e : |unenclosed / enclosed N/A
terminals; limit (K) .oooveeieieeee e e . |unenclosed / enclesed P
max. 48K<65K
834.2 Power dissipation of a fuse-link
The test made with a.c. at the current (A) eqyal to 630A
the rated current of the fuse-link ................L..... :
The points of measuring ......cccccovvvecvvcvccene o . | Central of blade P
Measured value of power (W) dissipation in imits 41,3W=<48wW
{W) specified in subsequent parts .............. e :
8.3.5 The acceptable power dissipation (W) of fuse-holder P
not less than the rated power dissipation of the
corresponding fuse-inks ... T,
After the tests prescribed in 8.3, the insulating parts | 1890V P

of the fuse-holders cooled down to ambient

temperature withstood the test voltage accorging to

B2 i
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No deformation after tests of 8.3

84

Verification of operation

For 630A

8.4.1

The test arrangement as specified in 8.1.4

Length {m) of conductors (see 8.3.1)...........]

2m

their cross-sectional area (mm?) as specified i

TADIE 17 e e een e o

2X (40X 5) mm?

V| U(T}ITTV| O

84.2

Ambient air temperature during test within (2

0%5) °C

8431

Verification of conventional non-fusing and fusing

current

a) the fuse-link subjected to the conventional non-

fusing current {I;) (see Table 2) ......ccveveeee.

787,6A

the fuse-link did not operate within the conve
time of (h) (Table 2) ..o,

4h

b) the same fuse-link, after cooled down to 4

mbient

temperature, subjected to the conventional fusing

current (Iy) {see Table 2) ......cccoeveveerivienn,

1008A

the fuse-link operated within the conventiong
{minutes) (Table 2} .oooveeeeeeee e

2275s

8432

[T }

Verification of rated current of “g” fuse-links

One fuse-link submitted to a pulse test for 1

On-period equal to conventional time (h) .....

4h

Off-period of 0,1 of the conventional time ...

24min

Test current (A) equal to 1,05 of the rated cu

661,5A

After the test, the fuse-link not have changed i

characteristics

8.4.3.1

a) the fuse-link subjected to the conventiona
fusing current () (see Table 2) .......c.ce..ee

787,5A

the fuse-link did not operate within the conve
time of (h) (Table 2) .o

4h

8.4

Verification of operation

For 500A

8.4.1

The test arrangement as specified in 8.1.4

Length (m) of conductors (see 8.3.1)...........

2m

their cross-sectional area (mm2) as specified in

Tl 1T oo s

2% (30X 5) mm?

U]V V]| O

842

Ambient air temperature during test within (20+5) °C

84.3.1

Verification of conventional non-fusing and filising

current
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a) the fuse-link subjected to the conventiondl non- 625A _
fusing current (Inf) {(see Table 2) ..., :
the fuse-link did not operate within the conventional 4h P
time of (h) {Table 2) ... e :

b} the same fuse-link, after cooled down to ambient
temperature, subjected to the conventional flising
current (If) (see Table 2) ..o el :

the fuse-link operated within the conventionadl time of N/A
(minutes) (Table 2) .....ccoveee e, :

8432 Verification of rated current of “g” fuse-links

One fuse-link submitted to a pulse test for 100 h

On-period equal to conventional time (h) ....|......... : 4h

Off-period of 0,1 of the conventional time ............. : 24min

Test current {A) equal to 1,05 of the rated current . : 525A

T|T|T}|T| OO

After the test, the fuse-link not have changed its
characteristics

8.4.3.1 a) the fuse-link subjected to the conventionaj non- B25A
fusing current (Inf) (see Table 2) ..., :

the fuse-link did not operate within the conventional 4h P
timeof (h) (Table 2) ..o e, :

84 Verification of operation For 400A

8.4.1 The test arrangement as specified in 8.1.4

Length {m) of conductors (see 8.3.1}............focee... : 2m

TW|W|D| O

their cross-sectional area (mm2) as specified in 240
Table 17 . e

842 Ambient air temperature during test within (20£5) °C

8.4.3.1 Verification of conventional non-fusing and fising
current

a} the fuse-link subjected to the conventiona| non- 500A
fusing current (Inf) (see Table 2) ....coocovvcefornnnne :

the fuse-link did not operate within the conventional 3h P
time of (h) {Table 2) ..., :

b) the same fuse-link, after cooled down to ambient
temperature, subjected to the conventional fusing
current (if}) (see Table 2) ..o, TR

the fuse-link operated within the conventiongl time of N/A
{minutes) (Table 2) ..o fere e :
8432 Verification of rated current of “g” fuse-links P
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One fuse-link submitted to a pulse test for 100 h P
On-period equal to conventional time (h} ....|.......... : 3h P
Off-period of 0,1 of the conventional time ...|......... X 18min P
Test current (A} equal to 1,05 of the rated current . ; 420A P
After the test, the fuse-link not have changed its P
characteristics
8.4.3.1 a) the fuse-link subjected to the conventiongl non- 5004 _
fusing current (Inf) (see Table 2} ......cc.evee. et
the fuse-link did not operate within the conventional 3h P
time of (h) (Table 2) ...c.cccv e o :
84 Verification of operation For 315A P
8.4.1 The test arrangement as specified in 8.1.4 P
Length (m) of conductors (see 8.3.1)....c..ccc e : 2m P
their cross-sectional area (mm2) as specified in 185 P
Table 17 e eeeeeenee
84.2 Ambient air temperature during test within (20£5) °C
8.4.31 Verification of conventional non-fusing and fusing
current
a) the fuse-link subjected to the conventional non- 393,6A _
fusing current (Inf) (see Table 2) ... b :
the fuse-link did not operate within the conventional 3h P
time of () (Table 2) ..o, :
b} the same fuse-link, after coocled down to gmbient 504 _
temnperature, subjected fo the conventionad fising
current (Ify (see Table 2) ..o T
the fuse-link operated within the conventiongl time of 7102s P
(minutes) (Table 2) .t :
843.2 Verification of rated current of “g” fuse-links P
One fuse-link submitted fo a pulse test for 100 h P
On-period equal to conventional time (h) ..... weeeeen 3h P
Off-period of 0,1 of the conventional time ....|......... : 18min P
Test current (A) equal to 1,05 of the rated current . : 330,8A P
After the test, the fuse-link not have changed its P
characteristics
8.4.31 a) the fuse-link subjected to the conventional| non- 393,8A _
fusing current (Inf) (see Table 2} ...l :
TRF No. IECE80269_1A
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the fuse-link did not operate within the conventional 3h P
time of (h} (Table 2) ..o e

8433 Verification of time-current characteristics and gates

8.4.3.3.1 The time-current characteristics verified on the basis
of the test according to 8.5
Values of pre-arcing and operating times within the time-current zones: P
- indlicated by the manufacturer N/A
- specified in subsequent parts .....occoceeeii e ; |Partl P
Verification for smaller current ratings, if only one largest rated current fuse-link is N/A

subjected to the fest according to 8.5 {in case of homogeneous series):

"g" fuse-links (except “gD", "gG" and "gM") N/A
Tests made in connection with verification of the N/A
gates (seeB.4.3.3.2)

Ambient air temperature within (20+5) °C ...L........ : N/A

rated current In (A) of the fuse-link .............. L. :

test performed at voltage (V) .oeocvic i, :

test 3a) prospective current (A) equal to kin

(10 SK<20) cieee b :

pre-arcing time (8) ..o b, : _
specified pre-arcing time (s) max./min. .......l........: N/A
test 4a) prospective current (A) equal to kin N/A

CELEE:) NN

pre-arcing tme (8) .o.ovvveevcr e

N/A

specified pre-arcing time (s) max.//min. .......|........

test 5a) prospective current (A) equal to kin N/A
(28K LAY e b

pre-arcing imMe (S) vovveevevreerie e feeaeens _
specified pre-arcing time (s} max./min. ........[......... N/A
Verification for smaller current ratings, if only one largest rated current fuse-link is N/A
subjected fo the test according to 8.5 {in case of homogeneous series):

"a" fuse-links N/A
Ambient air temperature within (20+5) °C ...|.........

NIA

rated current In (A) of the fuse-link ..............

test performed at voltage (V) ..ccooeiieen

test 3a) prospective current (A) equal to nk;

o n g 1 )
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pre-arcing tme (S) oo b :
specified pre-arcing time {s) max./min. ........|........ : | N/A |
test 4a) prospective current (A) equal to nk, In N/A
{2€N23) e e :
pre-arcing ime (S} ..o rs e s :
specified pre-arcing time (s) max./min. ........J....... : N/A
test ba) prospective current (A) equal to nks In N/A
(1€ 2 1,5) o e :
pre-arcing fime (8) ..o e : B
specified pre-arcing time {s) max./min. .......J........ : N/A
84332 Verification of gates P
“gG" and “gM” fuse-links “‘gG” / “‘gh” P
rated current of the fuse-link (A)......ocvvevveeiic e, : 630 _
test performed at voltage (V) ..o : Not specified
%testing current (A}, pre-arcing time (s} higher than 2200A;70s
B trerereeeenerrer ettt se et e e :
g) testing current {A); pre-arcing time (s) less| than 5100A;2,2s P
-2 OSSR UOT U UTUTSPIPTRIRY RSN :
c) testing current (A); pre-arcing time (s} higher than 8060A;670ms P
0,1 8 e e e :
d) testing current (A); pre-arcing time (s} less 14140A;9ms P
0.1 8 e e e :
“aM” fuse-links N/A
rated current of the fuse-link {(A)......cccoccoci e, : _
test performed at voltage (V) v b : _
Cross-sectional area (see Table18)
(MM OF MM X MM oo eee e :
e} testing current (A); pre-arcing time (s) higher than N/A
BO S e e s :
f} testing current (A); pre-arcing time {s) less than N/A
B0 S oo :
g) testing current (A); pre-arcing time (s} higher than N/A
USSP R :
h) testing current (A); pre-arcing time (s) less N/A
0,10 8 1o b :
8.433.2 Verification of gates P
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“gG” and “gM” fuse-links “qG” | ‘g =]
rated current of the fuse-link (A)......cccooceeii | : 500 _
test performed at voltage (V) oo e : Not specified _
?())testing current (A); pre-arcing time (s) higher than 1780A;67s P
B e et e s :
g) testing current (A}, pre-arcing time (s) less than 3800A;2,2s P
G et b st e :
8)1testing current {(A); pre-arcing time (s) higher than 6000A;850ms P
1 8 e e :
d} testing current (A); pre-arcing time (s) less than 10600A;8ms P
0,18 e e :
“aM” fuse-iinks N/A
rated current of the fuse-link (A)....c.ovecveeee v : _
test performed at voltage (V) .c.ocvvoreeeeeeee : _
Cross-sectional area {see Table18) _
(MM2 Or MM X MM}, poainas :
e) testing current (A); pre-arcing time (s} higher than N/A
B0 8 et b b s :
f} testing current (A); pre-arcing time (s) less|than N/A
BO S e b :
) testing current (A); pre-arcing time (s) higher than N/A
0,2 8 e b X
h) testing current (A); pre-arcing time (s) less than N/A
0,108 i b
8.4.3.3.2 |Verification of gates
“gG" and “gM” fuse-links “‘aG” | “gh” P
rated current of the fuse-link (A)..oevcic b 400 _
test performed at voltage (V) ..ccovvvceecce L, Not specified _
f)otesting current (A), pre-arcing time (s) higher than 1420A,72s P
g) testing current (A); pre-arcing time (s) lesg than 2840A;2,6s P
B et e ettt et et en e e
c) testing current (A); pre-arcing time (s) higher than 4500A,790ms P
d) testing current (A); pre-arcing time (s) less than 8060A;9ms P
01 8 e
“aM” fuse-links N/A
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rated current of the fuse-link (A}.....coovevveiidvrien, : _
test performed at voltage (V) ..o e : _
Cross-secticnal area (see Table18) _
(MM2 OF MM X MM} o e s :
e) testing current (A); pre-arcing time (s) higher than N/A
B0 S s :
f) testing current (A); pre-arcing time (s) less than N/A
BO S ot e :
g) testing current (A); pre-arcing time {s) higher than N/A
L S USRS NPT :
h} testing current (A}, pre-arcing time (s) less than N/A
0,70 8 1ot e :
84332 Verification of gates P
“gG” and “gM" fuse-links “gG" / “gM”
rated current of the fuse-fink (A)...c.cceveees e : 315 _
test performed at voltage (V) voovevvvveeeec b : Not specified _
%testing current (A); pre-arcing time (s} higher than 1050A;73s P
B et et es e st pee et :
g) testing current {A); pre-arcing time {s) less than 2200A;2,7s P
T OO U NPT SO PUSTUTTU SRR
g):esting current (A); pre-arcing time (s) higher than 3420A;800ms P
TS e creeree ]
d) testing current (A}, pre-arcing time (s) less than 6000A;9ms P
0.1 8 et e et s
“aM” fuse-links N/A
rated current of the fuse-link (A) ..ot e _
test performed at voltage (V) oo foreeed _
Cross-sectional area (see Tahle18) _
(MM2 Or MM X MM e
e} testing current (A); pre-arcing time (s) higher than N/A
BO S e e :
f) testing current (A); pre-arcing time (s) less|than N/A
BO S oo b
g) testing current (A}, pre-arcing time (s) higher than N/A
h) testing current (A); pre-arcing time (s) less than N/A

0,10 8 oo e
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8.434 Overioad For 315A and 630A
The test arrangement is same as that for the P
temperature rise test (see 8.3.1)
Three fuse-links submitted to 50 pulses having the P
same duration and test current .......c.occeeeifonnnn s
test performed at voltage (V) .o Not specified -~
“g" fuse-links: P
test current (A) equal to 0,8 times the current stated 1072A/2240A P
forapre-arcingtime of 55 ..o
duration of each pulse 5 s
time {s) interval between pulses equal to 20 % of the 36min/48min
conventicnal time (s) specified in Table 2 ....[........
‘a” fuse-links: NIA
rated current In (A} of fuse-link ... NIA
test current (A) equal to Kily £ 2% ool N/A
the pulse duration (s) corresponds to that indicated N/A
on the overload curve for ki, stated by
MENUFAGILNET ..o crr e e
time (s) intervals hetween pulses equal to 30/ times N/A
the pulse duration ..........cco o
fuse-links having ambient air temperature supjected 1072A/2240A P
to a current (A) equal to current for the overlgad test
pre-arcing time (s) of sample lies within the 1) 745/64,9s P
manufacturers time-current zone ... e, 2) 82s/46,3s

3)101s/57 25

8435 Conventional cable overload protection (for "gG” N/A
fuse-links only)
fuse-link mounted as specified in 8.4.1 N/A
provided with PVC msulated copper conductors of N/A
cross-sectional area (mm?) (see Table 19) ..|........
fuse and conductor connected to it, preheated with N/A
rated current (A) of fuse-link ......cccccocrnerc o ferinnnn
for a time (h) equal to the conventional time |.........: N/A
test current increased to 1,45 1, (A) (I, specified in NIA
Table 19} c e e
the fuse-link operated in time (s) less than thg N/A
conventional ime {S) ......ceeviincv e ol

8436 Operation of indicating devices and strikers, [f any P
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Operation of indicating device verified in com

bination

with the verification of breaking capacity (seg 8.5.5)

The verification of striker operation:

N/A

"g" fuse-link tested at current (A) equal to cur

l4 (see Table20abd 21) .o

N/A

recovery voltage (V) .oocovevevieeececeeeeee e

NIA

stated recovery voltage (V) ..o

N/A

“a" fuse-link tested at current (A) equal to cu
2kln (A) (see Figure 2) ..o

N/A

recovery voltage (V) .oooeoveeeee s

N/A

stated recovery voitage (V) cocovvviveccecenns

N/A

Striker operate during all tests made at recoy
voltage of at least 20 V

N/A

No failure of indicating device or striker

8.5

Verification of the breaking capacity

8.5.1

The test arrangementis as specified in 8.1.4

852

Characteristics of the test circuit as specified

Scheme of test circuit {see Figure 5)

Deviations form specified characteristics of test

GIFCUIL vttt

T|OW|T]OV|(T| O

853

Measuring instrumenis

8.5.4

Calibration of test circuit

Calibration oscillograms and their evaluation

8.56

The breaking-capacity tests made at an amb
temperature of (20 + 5} °C

ient air

T|TO]|TO|©

Breaking-capacity tests on a.c. fuses

o

8.56.5.1

Table 20, test No. 1 for "g" and "a" fuse-links

For 315A

Rated breaking capacity of the fuse-links (kA
VORAGE (V) e

120kA,500VAC

Rated current (A} of the fuse-links ...............]

315A

Prospective current I, (kA) equal to rated bre
capacity within a tolerance of + 10%, - 0% ..

120kA

POWET TACIOE e

0,20 P

Initiation of arcing after voltage zero: within 4
for sample 1 and within 65° - 90° for sample
o] OSSR SY

1) 46,0
2)77.0
3)69,0
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for sample 1) arcing after voltage zero within N/A
0%+ 10°% - 0% e :
Power-frequency recovery voltage: voltage (V) i.e 1) 568V P
(%) of rated voltage within 105% + 5%, - 0% of the 2) 568V
rated voltage or 110% + 5%, - 0% of the rated 3) 568V
VOIAGE .o b :
Cut-off current {A) ..ococoivreririineeeenesbe e © |1)28,7kA P
2) 31,0kA
3) 30,6kA
858 Acceptability of No. 1 test resuits
a) max. arc voltage (V) did not exceed stated values 990,0v<2500V
Oof 7.5 (Table B) .oovvieciiieciiccee e b, :
b) fuse-links operated without external effects or P

damage to the components of the complete fuse

¢} no permanent arcing, flashover or ejection of P
dangerous flames

d) no damage of fuse components hindering| from ' P
their further use

e) no damage of fuse-link such, that it is difficult or P
dangerous to replace them

f) fuse-link remains in one piece before its removal P
from the fuse- carrier

g) resistance (MQ) between contacts of fuserlinks 1)20 P
after test not less than 50 000 Q for the rated voltage 2)20
of fuse-links to 250 V, 100 600 Q in ali other pases : | 3) 50

8.5.5.1 Table 20, test No. 1 for "g" and "a" fuse-links For 630A P
Rated breaking capacity of the fuse-links (kA), at 120kA,500VAC _
VOIAGE (V) oot e :
Rated current (A) of the fuse-links ....cocoecei s, T | 830A

Prospective current 11 (kA) equal to rated breaking | 120kA
capacity within a tolerance of + 10%, - 0% ..|......... :

Power factor ... e e : 10,20

Initiation of arcing after voltage zero: within 40° - 65° | 1) 49,0
for sample 1 and within 65° - 90° for sample £ and 3, 2) 84,0

Lo PP
3)81,0

for sample 1) arcing after voltage zere within N/A
0% 4+ 10°, = 0% oot e
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Power-frequency recovery voltage: voltage (/) i.e 1) 568V P
{%) of rated voltage within 105% + 5%, - (%|of the 2) 568V
rated voltage or 110% + 5%, - 0% of the ratad
VORBGE ovoevee ettt 3) 568V
Cut-off current (A) .o 1) 59,4kA P
2) 57,7kA
3) 54,1kA
858 Acceptability of No. 1 test results
a) max. arc voltage (V) did not exceed stated values |1021,0v<2500V
of 7.5 (Table B) .o b :
b) fuse-links operated without external effects or P
damage to the components of the complete fuse
¢) no permanent arcing, flashover or gjection of P
dangerous flames
d} no damage of fuse components hindering|from P
their further use
e} no damage of fuse-link such, that it is diffigult or P
dangerous 1o replace them
f) fuse-link remains in one piece before its removal P
from the fuse- carrier
g) resistance (MQ) between contacts of fusetlinks 1) 20 P
after test not less than 50 000 Q for the rated voltage 2) 50
of fuse-links to 250 V, 100 000 Q in all other cases : 3)10
8.5.5.1 Table 20, test No. 2 for "g" and "a" fuse-links
Prospective current |, (KA) ..o RO 41,80kA
Test made under conditions which approximate
those giving maximum arc energy
POWET fACLOT .eevevieeeee et s v s e 0,15
Making angle after voltage zero: within tolerance 1)5,0
02+ 20°% = 0% oo e 2)3,0
3)4,0
Power-frequency recovery voltage: voltage (V) i.e 1) 568 P
(%) of rated voltage within 105% + 5%, - 0%|of the  12) 568
rated voltage or 110% + 5%, - 0% of the rated 3) 568
VORBOE oot e e
Recovery voltage maintained at a value (V); duration P
(s) for sample (NO.Y oo e :
For other samples duration 155 {8.5.5.2)
85.8 Acceptability of No. 2 test resuits
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a) max. arc voltage (V) did not exceed stated values 1024,0V<2500V P
of 7.5 (Table 8) ...cceveieri e b :
b) fuse-links operated without external effects or P
damage to the components of the complete fuse
¢) no permanent arcing, flashover or gjectior) of P
dangerous flames
d} no damage of fuse components hindering|from P
their further use
e} no damage of fuse-link such, that it is difficult or P
dangerous to replace them
f) fuse-link remains in one piece before its removal P
from the fuse- carrier
g) resistance (MQ) between contacts of fusetlinks 1) 500 P
after test not less than 50 000 Q for the rated voltage |2) 200
of fuse-links to 250 V, 100 000 Q in all other cases : | 3) 200

8.55.1 Table 20, test No. 2* for "g" and "a" fuse-links, for (see appended table) N/A
I, 2k
Prospective current |, (kA) for test No. 2 greater than N/A
the rated breaking capacity (KA) ...ccovnvvvvecfoinrnnn
Test made on six samples replacing tests of Nos. 1 N/A
and 2. Test made with current Iy (kA} ........... eeenn
Making angels differ approximately 30° between N/A
gach test
Power factor ... cscenre e N/A

8.5.8 Acceptability of No. 2 test results N/A
a) max. arc voltage (V) did not exceed stated values N/A
of 7.5 (Table B} ..o e
b) fuse-links operated without external effects or N/A
damage to the components of the complete fuse
c) no permanent arcing, flashover or ejection of N/A
dangerous flames
d) no damage of fuse components hindering|from N/A
their further use
e) no damage of fuse-link such, that it is diffigult or N/A
dangerous o replace them
f) fuse-link remains in cne piece before its removal N/A
from the fuse- carrier

8.5.5.1 Table 20, test No. 3 for "g" and "a" fuse-links P
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Prospective current for "g" fuse-link I (A) equal to 3300A P
312 1 et e et e :
Prospective current for "a" fuse-link I3 (A) equal to N/A
2,5 Kalyy ceveeeeeeeee e Lo :
Power factor ... ; 0,45 P
Tolerance on current £ 20% P
Recovery voltage (V) maintained for 155 (8.5.5.2) P
8.5.8 Acceptability of No. 3 test resulis P
a) max. arc voltage (V) did not exceed stateq values <2500V P

A X) N :

b) fuse-links operated without external effects or P
damage to the components of the complete fuse

¢) no permanent arcing, flashover or gjection of P
dangerous flames

d) no damage of fuse components hindering|from P
their further use

e) no damage of fuse-link such, that itis difficult or P
dangerous to replace them

f) fuse-link remains in one piece before its removal P
from the fuse- carrier

g) resistance (MQ) between contacts of fusetlinks 1) 25 P
after test not less than 50 GO0 Q for the rateq voltage |2)
of fuse-links to 250 V, 100 000 Q in all other cases : | 3)

8.5.5.1 Table 20, test No. 4 for "g" and "a" fuse-links P

Prospective current for "g" fuse-link 14 (A) equial to 2100A P
200 It e s :

Prospective current for "a" fuse-link 14 (A) equal to N/A
106 Kaln coreeee e e e :

POWer fTACIOT .ottt en e Lo : 0,45

Tolerance on current + 20%, - 0%

Recovery voltage (V) maintained for 155 {8.5.5.2) :

8.5.8 Acceptability of No. 4 test results

V(O | 0| O T

a) max. arc voltage (V) did not exceed stated values <2500V
of 7.5 (Table B) .........ccovvevererenrnreesee e :

b) fuse-links operated without externai effects or P
damage to the components of the complete fuse

¢) no permanent arcing, flashover or ejectior| of P
dangerous flames
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d) no damage of fuse components hindering
their further use

from

e) no damage of fuse-link such, that it is difficult or

dangerous io replace them

f) fuse-link remains in one piece before its reg
from the fuse- carrier

moval

g) resistance (MQ) between contacts of fuse-links
after test not less than 50 000 Q for the rated voltage
of fuse-links to 250 V, 100 000 Q in all other cases :

8.5.5.1

Table 20, test No. & for "g" and "a" fuse-links

Prospective current for "g" fuse-link ls (A) eqpal to
1,25 §f et b e :

1300A

Prospective current for "a" fuse-link I (A) equal to

Kol oo esree e eee e e

N/A

Power TACOr ...

0,45

Tolerance on current + 20%, - 0%

Recovery voltage (V) maintained for 15 s (8.p.5.2) :

8.5.8

Acceptability of No. 5 test results

a) max. arc voltage (V) did not exceed stated values

of 7.5 (Table 6) .o,

<2500V

T|TO|TO| D} T

b) fuse-links operated without external effects or
damage to the components of the complete fuse

¢) no permanent arcing, flashover or ejectior
dangerous flames

of

d) no damage of fuse companents hindering
their further use

from

&) no damage of fuse-link such, that it is difficult or

dangerous to replace them

f) fuse-link remains in one piece before its re
from the fuse- carrier

moval

g) resistance {MQ) between contacts of fuserlinks

after test not less than 50 000 Q for the rated

voltage

of fuse-links to 250V, 100 000 Q in all other gases .

1)34
2)
3)

Breaking-capacity tests on d.c. fuses

N/A

8.5.5.1

Table 21, d.c.test No. 1 for "g" and "a" fuse-|

nks

N/A

Rated breaking d.c. capacity of the fuse-links (kA), at
VOIEAGE (VY e e v

Rated current (A) of the fuse-links .............. creerenn

N/A
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Rated voltage (V) of the fuse-links ... : N/A
Prospective current |; (kA) equal to rated brgaking N/A
capacity within a tolerance of + 10%, -0% .|......... :
Time constant (ms) between 15t0 20 ms ... .........: NIA
Arcing commences at current (A) ..o...ooooo. e, 1)

2)

3)
Value of recovery voltage: voltage (V) within 1) N/A
tolerances 115 + 8%, - 9% of the rated voltage .....: |2)

3)

858 Acceptability of No. 1 test results N/A
a) max. arc voltage (V) did not exceed stated values N/A
of 7.5 (Table 8) .o b :

b} fuse-links operated without external effects or N/A
damage to the components of the complete fuse

c) no permanent arcing, flashover or ejection of NIA
dangerous flames

d) no damage of fuse components hindering|from N/A
their further use

e) no damage of fuse-link such, that it is difficult or N/A
dangerous to replace them

f} fuse-link remains in one piece before its removal N/A
from the fuse- carrier

g) resistance (MQ) between contacts of fuseplinks 1) N/A
after test not less than 50 000 Q for the rated voltage | 2)

of fuse-links to 250 V, 100 000 Q in all other cases : 3)

8.5.5.1 Table 21, d.c.test No. 2 for "g" and "a" fuse-links NIA
a) During test No. 1 arcing commences at a current N/A
= 0,5 |y, test No. 2 was not perfermed
b) Prospective current I (A). Test made under N/A
conditions which approximate those giving maximum
ArC BNEIGY «eeoveeereeeeeereneeeereereereereeseseemessnsesssaefeeeninaes ©
Time constant (ms) between 15020 mMs ....|ooevenr s N/A
Arcing commences at current (A} .......ccoee o 1) _

2)

3)
Value of recovery voltage: voltage {V) within 1) N/A
tolerances 115 + 5%, - 9% of the rated voltage ..... 2

3)
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858 Acceptability of No. 2 test resulis N/A
a) max. arc voltage (V) did not exceed stated values N/A
of 7.5 (Table B) .oveeceeiec e :
b) fuse-links operated without external effects or N/A

damage to the components of the complete fuse

¢) no permanent arcing, flashover or ejection of N/A
dangerous flames

d) no damage of fuse components hindering| from N/A
their further use

@) no damage of fuse-link such, that it is difficult or N/A
dangerous to replace them

f) fuse-link remains in one piece before its removal N/A
from the fuse- carrier

g) resistance {(MQ) between contacts of fusetlinks 1) N/A
after test not less than 50 000 Q for the rateq voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other cases : | 3)

8.5.5.1 Table 21, d.c.test No. 3 for "g" and "a" fuse-links N/A
Conventional fusing current (A) ..o forrie : _
Prospective current I3 {A) equal to 3.2 | .......|......... : N/A
Tolerance on current (%) £ 20% .ooeeeececiifoernennee : N/A
Time constant (ms) between 15to 20 ms ....|......... : NIA
Arcing commences at current (A) ...l )] .
2)
3) :
Value of recovery voltage: voltage (V) within 1) N/A
tolerances 115 + 5%, - 9% of the rated voltage ..... )
3)
8.58 Acceptability of No. 3 test results N/A
a) max. arc voltage (V) did not exceed stated values N/A
Of 7.5{Table B) ..o e :
b} fuse-links operated without external effects or N/A

damage to the components of the complete juse

c) no permanent arcing, flashover or ejection of N/A
dangerous flames

d} no damage of fuse components hindering|from NIA
their further use

e) no damage of fuse-link such, that it is difficult or N/A
dangerous to replace them
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f) fuse-link remains in one piece before its rgmoval N/A
from the fuse- carrier
g) resistance (MQ) between contacts of fuserlinks 1) N/A
after test not less than 50 000 Q for the rateq voltage |2)
of fuse-links to 250 V, 100 600 Q in all other cases : | 3)

8.5.5.1 Table 21, d.c.test No. 4 for "g" and "a" fuse-links N/A
Conventional fusing current (A ....o.eeeeeeeeeecberenrens & = __
Prospective current I, (A)equalto 2,0 I; ... |......... N/A
Tolerance on current (%) + 20%, - 0% ...} N/A
Time constant (ms) between 15t020ms ...|.......; N/A
Arcing commences at current (A) ....................... 1) 3

2)

3)
Value of recovery voltage: voltage (V) within 1) N/A
tolerances 115 + 5%, - 9% of the rated voltage ..... )

3)

8.5.8 Acceptability of No. 4 test results N/A
a) max. arc voltage (V} did not exceed stated values N/A
of 7.5 (Table B} ...cooiees
b) fuse-links operated without external effects or N/A
damage to the components of the complete fuse
c¢) no permanent arcing, flashover or gjectior} of N/A
dangerous flames
d) no damage of fuse components hindering| from N/A
their further use
e) no damage of fuse-link such, that it is difficult or N/A
dangerous o replace them
f) fuse-link remains in one piece before its removal N/A
from the fuse- carrier
g} resistance (MQ) hetween contacts of fusertinks 1) N/A
after test not less than 50 000 Q for the rated voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other cases : 3)

8.5.5.1 Table 21, d.c.test No. 5 for "g" and "a" fuse-links N/A
Conventional fusing current (A) .o eceecc b & _
Prospective current Is (A) equal to 1,25 |y ... |......... N/A
Tolerance on current (%) + 20%, - 0% .......fen ! N/A
Time constant (ms) between 151020 ms ...|........: N/A
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Arcing commences at current (A) ..o e, S
2)
3)

Value of recovery voltage: voltage (V) within 1) N/A
tolerances 115 + 5%, - 9% of the rated voitage ..... D ]2)
3)

8.58 Acceptability of No. 5 test results N/A
a) max. arc voltage (V) did not exceed stated values N/A
of 7.5 (Table B) ..cccccverricneninierceceeee b :

b) fuse-links operated without external effects or N/A
damage to the components of the complete fuse

c) no permanent arcing, flashover or ejectior) of N/A
dangerous flames

d) no damage of fuse components hindering from N/A
their further use

e) no damage of fuse-link such, that it is difficult or N/A
dangerous to replace them

f) fuse-link remains in one piece before its removal N/A
from the fuse- carrier

g) resistance (MQ) between contacts of fuserlinks 1) N/A

after test not less than 50 000 Q for the rated voltage | 2)
of fuse-links to 250 V, 100 000 Q in all other cases : | 3)

8.6 Verification of the cut-off current characteristics P

86.2 The values measured did not exceed cut-off . P
characteristics indicated by the manufacturer {see
58.1)

8.7 Verification of I°t characteristics and overcurrent P
discrimination

872 The operating °t values measured not excead the P
values indicated by the manufacturer, or
those specified in subsequent parts P
The pre-arcing It values not less than minimum pre- N/A

arcing values given by the manufacturer, or

they lie within the limits indicated in Table 7

8.7.3 Verification of compliance for fuse-links at 0,01 s
"gG" and "gM" fuse-links at 0,01 s comply with
Table 7
8.74 Verification of overcurrent discrimination P
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Result - Remark

Verdict

The discrimination of the fuse-links verified &

y means

of the time-current characteristics and the pre-arcing

and operating I’t values

88

Verification of the degree of protection of enclosures

Degree of protection IP .......coooviveeeeceeeee e :

1POO

Verification by test under conditions specified in
IEC 80529 ...t e e :

8.9

Verification of resistance o heat

No damage impaired by heat during the prey

ious

tests (in particular with respect {0 8.3, 8.4, 8.5 and

8.10)

8.10

Verification of non-deterioration of contacts

8.10.1

Three samples provided with standardized dummy
fuse-links of the highest current rating {A) intended to
be used in the fuse-holder (see subsequent parts) :

-

8.10.2

Test current (A) for load period ... b, :

787.5A

Duration (s) of load period .........ccccoceeeceernnn

th

Duration (s} of no-load period ......cccoeeeveeee

0,4h

a) Test of 250 cycles, measured values not exceed

the limits given in subsequent parts

Ty O|(T| O

b} Test of 750 cycles, measured values not géxceed

the limits given in subsequent parts

8.1

Mechanical and miscellaneous tests

8.11.1

Mechanical strength

Mechanical characteristics of fuse and its pa
judged in the context of normal handling and
mounting as well as with results shown after
breaking-capacity test (see 8.5), if not othery
specified in the subsequent parts

ise

8112

Miscellaneous tests

8.11.2.1

Verification of freedom from season cracking

Current-carrying parts made of rolled copper|
with less than 83% copper content and with ¢
grease removed, placed for 4 h in test cabine
temperature of (30 + 10) °C

alloy
all
2t having

After this, samples placed for 8 h in test cabi
the bottom of which is ammonium chloride s
having pH value 10 - 11

net, on
olution

After test no cracks visible to the unaided eye

TRF No. IEC60269_1A
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8.11.2.2 Verification of resistance to abnormal heatl and fire P

8.11.22.1 |Parts of insulating material, except ceramic, have a
limited duration of burning without spreading|fire by
flames or burning droplets or glowing particles falling
from the specimen

8.11.2.25 |Glow-wire test: (650 + 10) °C N/A

Paris of insulating materials not necessary tq retain N/A
current-carrying parts in position even though they
are in contact with them, made the glow-wireg test

(650 £ 10) °C

No visible flame, or burning or glowing of the N/A
specimen extinguish within max. (s) after removal of
the glow-wire. Limit (30 £ 1) s ... viv e e, :

No burning of the tissue paper N/A
No scorching of the pinewood board N/A
Glow-wire test: (860 + 10) °C No flame P
Parts of insulating materials necessary to retain P

gurrent-carrying parts and parts of the earthing
circuit, if any, in position , made the glow-wire test
(960 £ 10} °C

No visible flame, or burning or glowing of the P
specimen extinguish within max. (s) after removal of
the glow-wire. Limit (30 £ 1} 5 oo :

No burning of the tissue paper

No scorching of the pinewoocd board

8.11.2.3 Verification of resistance to rusting

| T|(T|D

Tested parts after degreasing {10 min in spegified
solution) placed for 10 min in air saturated with
moisture and after that dried 10 min in an ambient
temperature (100 £ §) °C

Surface of tested parts show no signs of rust P

TRF No. IEC60269_1A
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APPENDIX 1
8.1.5.1 TABLE: Internal resistance of the fuse-links

a) rated current (A) of the fuse-link

measuring current (A)

ambient air temperature {°C)

2

4

5

sar

6

R (me) |0,182 0,190

0,188 0,191 [0,191

0,184

b) rated current (A) of the fuse-link

measuring current (A)

(°C)

internal

ambient air temperature

3 4

0,157 |0,161 |0,157

¢) rated current (A) of the fuse-link

measuring current {A)

ambient air temperature (°C)

sarhp

0,116

0,115 |0, 11

5 |0,117

c) rated current {A) of the fuse-link

measuring current (A)

CC)

internal
resistan
ce

ambient air temperature

R (mQ)

internal
resistan
ce L

R (mo) |0,088 0,087

TRF No. [EC60269_1A
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8.5.5.1 TABLE: Table 20, test No. 2* for "g" and 'a" fuse-links, for I = |4 N/A

. Tecovery voltage- - cut off current -

%)

1
2
3
4
5
6

TRF No. IEC60269_1A
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Testing procedure and testing location:

X

Testing location/ address

Testing Laboratory:

[] Associated CB Test Laboratory:
Testing location/ address

Tested by (name + signature)......:

Approved by (+ signature)

TUV Rheinland (Shanghai) Co., Ltd.

Hunan Eleg
4 Xinzhong

trical Apparatus Testing Institute
Road, Changsha, Hunan, P.R. China

Testing procedure: TMP
Tested by (name + signature)......:
Approved by (+ signature)

Testing location/ address......................:

[] Testing procedure: WMT

Tested by {name + signature)......:
Witnessed by (+ signature)..........
Approved by {+ signature) ..........:

Testing location/ address

[] Testing procedure: SMT

Tested by (name + signature)......:
Approved by (+ signature) ............:
Supervised by (+ signature).........:

Testing location/ address

] Testing procedure: RMT

Tested by {(name + signature}......:
Approved by (+ signature} ...........
Supervised by (+ signature).........:
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Summary of testing:

Tests performed {(hame of test and test clause):

For homogeneous series of NH3, type tests are
listed in table 11, 12, 13 and 14 in EN 60269-
1:2006

—

esting location:

Hunan Electrical Apparatus Testing Institute
4|Xinzhong Reoad, Changsha, Hunan, P.R. China

Summary of compliance with National Differences:

N/A
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Copy of marking plate:
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Test item particulars............cooei i
Classification of installation and use.......c.covvcvei See part |
Supply Connection ... See part |
FUSE SYSIBIM .ot e A BICIBIEFIGHA
Possible test case verdicts:
- test case does not apply to the test abject ................. o N/A
- test object does meet the requirement............coe : P {Pass)
- test object does not meet the requirement................. ;. F|{Fail)
FestiNG. ..o e :
Date of receipt of test ifem..c.ooev s » 0B.2009
Date (s) of performance of testS .....cooovvieivcinnes . 0p.2009-07.2009

General remarks:

The test resuits presented in this report relate only to the g
This report shall not be reproduced, except in full, without {
"{see Enclosure #)" refers to additional information appey
"(see appended table)" refers to a table appended to the rg

Throughout this report a comma {point) is used as the dg

bject tested.

he written approval of the Issuing testing laboratory.
ded to the report.

2port.

cimal separator.

General product information:
N/A
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FUSE SYSTEM A~ FUSES WITH FUSE-LINKS WITH BIADE CONTACTS (NH FUSE SYSTEM).
5.2 500VAC
5.3.1 Rated current (A) of the fuse-link in accordance with P
specified values ..o L
53.2 Rated current {A) of the fuse-holder and the size of |Size 3 P
the fuse-linK ... el
55 Rated power (W) dissipation of fuse-link <48W P
see Figure 101 .. e
Rated acceptable power (VA) dissipation of fuse- 60w P
bases given in Figure 102 ..o e
5.6 Limits of time-current characteristics P
5.6.1 Time-current characteristics, time-current zones and P
overload CUIVES ..o e
56.2 Conventional times and current  see Table 101 ...
5.6.3 GAIBES o ]
5.7.2 Rated breaking capacity (A).....cccocvevvcecvcvec el | 120KA
6 [ MARKING - ‘
Markings are legible P
6.1 Fuse-holders marked by: P
SIEC B02B9-2 ... e : P
= BIZB et e e 3 P
Marking of rated current and rated voltage are P
discernible from the front
8.2 Fuse-links marked by: P
-HEC B0269-2 ..o e : P
- size or referanCe ... ..c.ooeeveceninnsneenenc e e 3 P
- rated breaking capacity ... e ;| 120kA P
Marking of rated current and rated voltage are P
discernible from the front
Fuse-links are marked as described in Table 104 : P
7 STANDARD CONDITIONS FOR CONSTRUCTION . - w0
TRF Na. IEC&0269_2A
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7.1 Mechanical design P
The dimensions of the fuse-links given in Figlre 101 P
Dimensions: p
dimension marking a1: prescribed {(mm); measured | 150+ 2,5; P
(MM e et e
dimension marking a2: prescribed (mm); measured [ 75-10; P
(MM} s
dimension marking a3: prescribed (mm); measured |62+2,5; P
{ITIM) e
dimension marking a4: prescribed (mm); measured |68+2,5; P
(FTIM) o e e o
dimension marking b1min: prescribed (mm); 32; P
measured (MM} ..o,
dimension marking b2min: prescribed (mm); 11; P
measured {MM) .. ol
dimension marking b3max: prescribed (mm); 6; P
measured (IMM) ... ol
dimension marking b4min: prescribed {mm); 29, P
measured (MM) ..o ol
dimension marking ¢1: prescribed (mm}; measured | 80; P
(M) e e e -
dimension marking ¢2: prescribed (mm); measured | 11-2; P
(MM e e e
dimension marking d: prescribed (mm); meagured |2,5+1,5/-0,5 P
(MM e e e
dimension marking e1max;: prescribed (mmy; 76; P
measured (IMM) oo, o
dimension marking e2max: prescribed (mm); 75; P
measured (MM e e .
dimension marking e3: prescribed (mm); measured | 20+5/-2; P
TN s
dimension marking e4: prescribed (mm); measured | 6; P
{111 1) T USSR
dimension marking f: prescribed (mm); measured | 18; P
(VMY e
dimension marking z: prescribed (mm);, measured |5 P
(21112 SOOI L.
The dimensions of the fuse-base given in Figure 102 P
TRF No. [ECB0269_2A
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Clause Reguirement + Test Result - Remark Verdict
Dimensions:
dimension marking g: prescribed (mm); measured |[73+1
(18111 PRSI :
dimension marking h: prescribed (mm); measured |210+1,5; P
(MM et e s
dimension marking n1max: prescribed {mm) 75; P
measured (MM) .o ceeesecrere e ere e :
dimension marking nZmax: prescribed {mm) 83; P
measured (MM ... s :
dimension marking pimax: prescribed (mm) 68; P
MEeasured (MM e eeesrees e e :
dimension marking p2: prescribed {(mm); measured | 35; P
(21110 TSRS SO :
dimension marking r min: prescribed {(mm}; 20; P
Measured (MM) ..o reerere v espens :
dimension marking s max: prescribed {mm); 58; P
measured (MM ... !
dimension marking t min: prescribed (mm}; 33; P
measured (MM ..o et
dimension marking v: prescribed {mm); measured 80+3; P
(141103 J O USSR
dimension marking w1: prescribed {(mm); measured |30+0,7; P
(MM} e e e
dimension marking w2: prescribed (mmy); measured |25%0,7; P
(I e
dimension marking x min: prescribed {mm}, 20; P
measured (MM) ...
dimension marking y: prescribed (mm); measure 10,5+0,5; P
L0111 U .
dimension marking z max: prescribed {(mm); 5 P
measured {ITHN) .o ree e ese e e ennees

7.1.2 Connections, including terminals P
cross-sectional ranges (Table 105) ... el
torques to be applied (Table 111) (lug terminat) .....:

7.1.3 Contact surfaces should be silver plated ......|.......... |¥es/No
If no fest according to 8.10 are passed with dummies
described in 8.10.1

TRF No. IECB0269_2A
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Requirement + Test

Result - Remark

Verdict

715

Dynamic short-circuit withstand shall meet cut-off

currents {(Table 112) .o

717

Construction of fuse-link

Blade contacts made of solid material ..........|.

if any other construction, manufacturer demonstrate

that construction adequate.........covivneenn ).

N/A

Endplates not permitted to protrude radially from

insulation Body .......ccvveveneieicrieiceee

preferable to insulate the gripping lugs from ljve parts

Fuse-links has an indicator..........ccc.......ouul .

Electrically conductive parts of indicator not ejected

from the fuse-link during operation ...............[..

7.2

Insulating properties

Creepage distances and clearances of fuses and
fuse-accessories meet requirements of IEC $0664-1
for overvoltage category Ill and pollution degree 3.

7.7

1°t characteristics

maximum pre-arcing It
(Table 7 of IEC 60269-1) ..o

rated currents lower than 16 A (Table 108) ..

N/A

maximum operating It for “aM” fuse-links
(Table 107)

test No. 2 of the largest rated current of each
homogeneous series (Table 20 of IEC 60269

1) ..

N/A

7.8

Overcurrent discrimination of “gG” fuse-links
(see 8.7.4, Table 108) ....cccccovvvervvcerreereeenh

7.9

Protection against electric shock

increased by means of partition walls and covers of

fuse-contaCtS .

operation by authorized persons, instructed in
glectrical matters, using replacement handles

according to this fuse system.......ccccviel

TRF No. I[EC60269_2A
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- IEC 80269-1 applies with the following =
supplementary requirements

8.14 Arrangement of fuse and dimensions

Requirements of 7.2 verified on fuse-bases .|......... :

Creepage distances and clearances of fuse-links
according to 7.2 are verified .....cccooceivcenii e :

Clearances verified on fuse-link inserted into model P
fuse-base according to Figure 111................ | :

8.1.6 Testing of fuse-holders

In addition to test given in IEC 60269-1 tested
according to Table 109 ... s b :

8.2.2.1 Points of application of {est voltage P

In addition to 1EC 80269-1 1890V

e) between isolated metal gripping-lugs and
terminals of test fuse-bases ... Lo, :

8232 Value of test voltage Not applicable N/A
rated impulse withstand voltage in Table 1101........ : N/A
8233 Test method N/A
5 impulses of both polarities and of shape 1,2/50 ps N/A
and rated withstand voltage level according to
Table 110 ... b s :
minimum pericd between impulses are 1 5. |........ :
8.24 Acceptability of test resulis P
8243 No flash-over or puncture shall occur during test ... : P
825 Resistance 1o tracking P
plastic parts of fuse-links and fuse-bases tesled and 500M P

shall pass at PTI level stated by manufacturer ....... :

83 Verification of temperature rise and power digsipation
8.3.1 Arrangement of the fuse
Tightened by torgue (NmM) ....coocovenierinncninn e 132
8.3.2 Measurement of the temperature rise P

Protective covers and fuse-carriers as provided by
manufacturer mounted ......cccccocvvvvrrivercrnecndbarinn :

8.3.4.1 Temperature rise of the fuse-holder See part | P

TRF No. IECB0262_2A
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Dummy {Figure 105) P
Point at which temperature rise is measured
(Figure 106)

8.34.2 Power dissipation of a fuse-link 41 3W P
{Figure 106)

8.4.31 Verification of conventional non-fusing and fusing Seepart | P
current
non-fusing current test — second test specimen are | See part | P
used for b)

8.4.35 Conventional cable overload protection test (for “gG” | See part | P
fuse-links only)

Details of special test are given in Annex A Not required N/A

Annex A Special test for cable overload protection N/A
For fuses with I, > 16 A of the sizes 00,0,1and 2. : N/A

A Arrangement of the fuse N/A
Three fuse-links in fuse-bases mounted in a box... : N/A
Ambient air temperature outside the fuse box shall °C N/A
TR O 03 WO RO :

A2 Test method and acceptability of test results N/A
1,13 |, flowed through the fuse-links for conventional Afor s N/A
time (see Table 2 of IEC 80269-1) ...l :

Non of fuse-links operated ..o o, : N/A
Test current raised without interruption within 5 s to A N/A
185 D e :

One fuse-link operated within conventional time ... : N/A

8.5.5.1 Verification of the peak withstand current of 2 fuse- | Not applicable N/A
base
not be carried out , if this has already beer verified N/A

during the breaking capacity test of fuse-links with
the highest rating of the size ....ccocccev e o :

8.5.5.1.1 Arrangement of the fuse N/A

single-phase type, 8.5.1 of IEC 60269-1 N/A
peak values of the test currents (Table 112)|.........:
maximumum values (see 8.5.5.1.3).............. e

dummy fuse-link (Figure 101} ..oocoevvevviinic s :

85512 Test methed N/A

TRF No. IEC80269_2A
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fuse-base 1 (Figure107) N/A
resilient spring travel is limited to elastic range........ :
contacts opened up three times.........coccivi o, :
fuse-base 2 (see 8.11.1.2) N/A
Fmax according fo Table 118
8.5.5.1.3 | Acceptability of test resuits N/A
fuse-links not be ejected NIA
no signs of arcing or welding or other damagg N/A
8.5.8 Acceptability of test results N/A
Fuse or circuit-breaker not operate during this test N/A
374 Verification of overcurrent discrimination P
verified by It values evaluated from the recorded test P
results
Arrangement of the samples as for the breaking P
capacity test
two sampies tested at the r.m.s. prospective test 1) P
current |, corresponding to minimum pre-arcing %t 2)
the other samples tested 'at the r.m.s, prosgecﬁve 3) P
test current |, corresponding to operrating It 4
test voltage (V) e b
The values of I*t lie within corresponding limits P
specified in Table 113l S
8.9 Verification of resistance to heat
Tests apply to fuse-link and fuse-base
.| Fuse-holder with fuse-links having maximum|power
dissipation are cyclically loaded as pre-treatment... :
After cooling to normal temperature P
breaking capacity tested at I, (see 8.5)........J........ | Iy = 120kA
Fuse-links with organic material N/A
Fuse-holder with fuse-links having maximum |power
dissipation are cyclically loaded as pre-treatment....
After cooling to normal temperature = N/A
breaking capacity tested at |, and s {see 8.5)........: ks =
8.9.1 Fuse-base P

TRF No. [EC60269 2A
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Clause Requirement + Test Result - Remark Verdict
test below apply if it is not obvious that cornppnents P
are not affected adverselly by given temperajure and
withdrawal forces

8.9.1.1 Test arrangement P
Figure 105 and 108 P
Test se-up in heating chamber P

8.912 Test method P
Temperature of (80*%,)°C for 2 h P
160% rated current for 2 h.........c.oovevvveeeveeee e 160% |, =1008A P
Test voltage ..o e sov. | = _
3 min after switching off P
tensile force Fpu (see Table 118) exerted for|15 s Frax =

88913 Acceptability of test results
Contact pieces not have moved to affect the further P
use
Dimensions of Figure 102 are considered
Insulating mounting part no broken and no show any
signs of cracks

8.9.2 Fuse-links with gripping lugs of moulded material or | No such part N/A
of metal fixed in moulded material

8.9.21 Test arrangement N/A
Figure 108 N/A

8922 Test method N/A
Temperature of (807°)°C for 2 h N/A
150% rated current for conventional time ...... ... : Afor h N/A
TeSEVOIAGE vt | \'
3 min after fuse-link operated or conventional|time N/A
expired -

Fmax -

tensile foree Fr, (see Table 118) exerted for [15 s

8.9.23 Acceptability of test results N/A
Gripping lugs remain fully operational N/A
Dimensions of Figure 101 (d and ¢,) not be N/A
exceeded by more than 2 mm

8.10 Verification of non-deterioration of contacts gnd P
direct terminal clamps

TRF No. IECE60269_2A
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8.10.1

Arrangement of the fuse

Figure 105

for lug terminals, torgue in Table 111............

32 Nm

Insuiation of conductors removed over the w

hole

IBNGEN e e

8.10.1.2

Direct terminal clamps

Test performed on 10 direct terminal clamps|
fuse-bases

of five

Distance between fuse-base centres of at least three

times e; (see Figure 101)

Torque of tightened of screws ........co.coco.......

Nm

Conductor cross-section ......c.veeeveeeeeeeeennnn..

miT

8.10.2

Test method

Test current (A} for load period

787,5A

Duration (s) of load period

th

Duration (s} of no-load period

0,4h

T|T|T| T

Test voltage (V) v e :

50V

a) Test of 50 cycles, measured values did npt

exceed the limits given in subsequent parts
IEC 60269

of

(see appended table)

b) Test of 250 cycles, measured values did
exceed the limits given in subsequent parts
IEC 60269

not
of

(see appended table)

¢) Test of 500 cycles, measured values did
exceed the limits given in subsequent parts
IEC 60269

not
of

{see appended table)

d) Test of 750 cycles, measured values did
exceed the limits given in subsequent parts
[EC 80269

ot
of

(see appended table)

8.10.2.1

Contacts

Points between voltage drop is measured
(A and B in Figure 106)

Withdrawal force (Table 118); measured force after
250 cycles (N} oo e

2)
3)

TRF No. IECB0269_2A
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Withdrawal force (Table 118); measured forte after 1) P
730 CYCles (N} .o o : 2)
3)
If measured values too low, test of 8.5.5.1 .|........ : N/A
8.10.2.2 Direct terminal clamps P
Points between voltage drop is measured P
(Figure 110)
Test sequence for all types conductors P
(see Table 116)
Verification of temperature rise P
{see 8.3.4.1) (see figure 110) ...vveveerereo Lo, :
8.10.3 Acceptability of test results P
8.10.3.1 Contacts p
Limit value after 250" cycle < 15% P
Limit vaiue after 500™ cycle < 30% P
Limit value after 750" cycle < 40% P
Difference between last and first measuremeht of P

temperature rise less than 20 K ..................l....... :

8.10.3.2 Direct terminal clamps

Permissible tolerance for resistance Reo for Al P
CoNAUCIOrs ' R comm £ 2 R 1o min eorereereeeoeo s, :

Permissible changes of the resistance from R ¢l 50 P
to R y7se:see Table 117 oo o) :

o

Copper or cleaned aluminium conductors ...J........ :

-
b

Uncleaned aluminium conductors................l. . :

Change from 50" to 250" cycle

Change after 250" to 500" cycle

Change after 500" to 750" cycle

Change between 50" to 750" cycle

Temperature rise at test spot F < 75K

8.11 Mechanical and miscellaneous tests

8.11.1.1 Mechanical strength of fuse-holders

V| U(D|O|T|O|OD| T

Test set-up subjected to temperature rise test|at B630A
rated CUITENt ..o :
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Clause Requirement + Test Result - Remark Verdict
fuse-link or fuse-carrier are withdrawn and inserted (100 times @~ | —
into fuse-base 100 iMes ......coovuvovcucvevcen o, F s
All parts are intact and function normally P )
Test set-up subjected to further temperature rise test | Max. 53K P
at rated current (values obtained are not more than 5
Kor 15 % above the values from temperature-rise
test prior).....cooeeee e L :
8.11.1.2 Mechanical strength of the fuse-base
Test-link inserted three times in the fuse-base ...... :
(Dimensions of blade contacts see Figure 101)
{(Withdrawal force F lied within limits in Table| 118)
Steel screws are fastened three times at the P
terminals, torque of 1,2 times value specified by
manufacturer or value of Table 111 ............ ...
Contact pieces not have moved to affect the further P
use
Insulating mounting part no broken and no show any P
signs of cracks
8.11.1.8 Impact resistance of gripping-lugs of moulded N/A
material or of metal fixed in moulded materia
8.11.1.8.1 |Test arrangement
8.11.1.8.2 | Facility is given in Figure 109 .......ooovevvvoveveo |
One fuse-link ...(150+5)°C for 168 h
Another one .....-15°C for 72 h
One impact on each of gripping-lugs N/A
8.11.1.8.3 | Accepiability of test results N/A
No damage capabie of hindering their further use N/A
No bent out by more than 3 mm N/A
Coupling with a handle (Figure 103) not are hindered N/A
8.11.2.3 Verification of resistance to rusting N/A
8.11.2.3.1 |According to 1SO 6988 N/A
cyclic moist atmosphere containing 0,2% SO
(SFW 0,2 8) for 1 cycle
8.11.2.3.2 |Optional test (severe environmental conditions) N/A
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Clause Requirement + Test Result - Remark Verdict
Fuse-links and fuse-bases for used in environment N/A
of pollution degree >3 tested with SFW 2,0 §
for 5 cycles ... o :
They marked accordingly ..o o : NIA
8.11.2.4 Non-deterioration of insulating parts of fuse-ink and P
fuse-base
8.11.2.4.1 |Test method
Period 168 N ....ceecveeeiceeeeeeeeo .| 168
for equipment comprising moulded elements to 150
support live parts  (150+5)°C
for covers {100£5)°C
Period greater than 1 h.......oo.cocovmoee ol © [th
for sealing compounds; stability of marking
............................... (150+5)°C .
After cooling to ambient temperature the follawing P
are tested.
Fuse-links: breaking capacity with |, and N T :
Fuse-base: mechanical strength in accordahce with
8.11.1.2
8.11.1.2 Mechanical strength of the fuse-base
Testink inserted three times in the fuse-basé ... :
{Dimensions of blade contacts see Figure 101)
(Withdrawal force F lied within limits in Table] 18}
Steel screws are fastened three times at the P
terminals, torque of 1,2 times value specified py
manufacturer or value of Table 111 oo . :
Contact pieces not have moved to affect the further P
use
Insulating mounting part no broken and no show any P
signs of cracks
8.11.2.4.2 |Acceptability of test results
Not have changed of positions of fuse-base contacts
to correct functioning
No fracture nor any signs of fracture on insula ing P
body with terminals
Mechanical strength of cemented joints not impaired P

TRF No. [EC60269 2A




é TUVRheinland®

Page 18 of|18 Report No.15033143 001 Part i

IEC 60269-2

Clause Regquirement + Test Result - Remark Verdict
Sealing compounds not shifted to extent penmitting P
five parts to exposed
Fuse-links operate correctly P
Marking are durable and easily legible P
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