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General

Test category Type test

Type and name of

the samples Fuse cutouts

Manufacturer Erkan Elektromekanik A.S (Polipar Brand Owner)

Address 1203. Street No: 38/L-5/D Ostim Organized Industrial Area, Ankara/Tiirkiye, Postcode: 06374

Manufacturing date | 2021-12

Rated voltage (kV) 24
Rated current (A) 100
Rated frequency (Hz) 50
Rated current of the fuse-base (A) 300
Rated current of the equipped fuse-link (A) 6. 100
% Rated breaking current (kA) 5
E} % Power-frequency withstand voltage dry test (phase to earth) (kV) 50
i; fo Power-frequency withstand voltage dry test (distance) (kV) 60
é % Power-frequency withstand voltage wet test (phase to earth) (kV) 50
% Power-frequency withstand voltage wet test (distance) (kV) 60
Lightning impulse withstand voltage dry test (phase to earth) (kV) Peak 125
Lightning impulse withstand voltage dry test (distance) (kV) Peak 145

Description | 24kV Porcelain Fuse Cutout

Test period: From June. 3, 2022 to June. 15, 2022




Report No: PL2021424 Total 3 Page66

POLIPAR Test Report FUSE CUT-OUT

Test conclusion

Manufacturer | Erkan Elektromekanik A.S (Polipar Brand Owner)
Type of the
samples FUSE CUT-OUT
Name of the F tout
samples use cutouts

Manufacturer

Erkan Elektromekanik A.S (Polipar Brand Owner)

Test items and
results

Power-frequency voltage dry tests [phase to earth: 50kV 1min; fracture: 60kV 1min] PASS
Power-frequency voltage wet tests [phase to earth:50kV 1min] PASS
Lightning impulse voltage dry tests [phase to earth: 125kVPeak;fracture: 145kVPeak] PASS
Temperature-rise test[100A] PASS
Breaking tests1[24kV, 8kA, 6A and 100A 3 times each] PASS
Breaking tests2[24kV, 4.8~6.4kA, 6A and 100A 3 times each] PASS
Breaking tests3[24kV, 1.6~2.4kA, 6A and 100A 1 time each] PASS
Breaking tests4[24kV, 400~500A, 6A 2 times each] PASS
Breaking tests5[24kV, 16.2~19.8A, 6A 2 times each] PASS
Pre-arcing time-current characteristics test PASS
Operating time-current characteristics test PASS
Mechanical tests: Mechanical testing of fuse bases and fuse-carrying parts [500times”CO”] | PASS
Thermal Cycle test PASS
Torque test PASS
Dimensional and Galvanising test PASS
Radio interference voltage (r.i.v.) tests PASS
Measurement of Resistance of fuse-links PASS

IEEEStdC 37.41 IEEE Standard Design Tests for High-Voltage(=1000V)Fuses and Accessories

Test standards

IEEE Std C 37.42 1EEE Standard Specifications for High-Voltage( > 1000V)Fuses and

Accessories

Test conclusion

The tests have been carried out from 6/3-6/15/2022. the test items meet the relevant clauses of

above test standards and technical specifications, and the samples have passed the tests.

Compiled by:

Date:

Proofread by: Checked by: Approved by:

Date: Date: Date:
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Dielectric test (lightning impulse withstand voltage dry test)

Test date: June.3, 2022

Positi lari Negati larit
Status of samples or est ;/oltl?gg Cofr?:;tclied ositive polarity egative polarity
parts P It) o to Voltage | Applied | Puncture | Voltage | Applied | Puncture
kV) times times kV) times times

Fuse distance in closed Aa F 1299 | 15 0 1299 | 15 0

condition

. . A a 154.9 15 0 154.9 15 0
Fuse distance in open

condition a A 1549 | 15 0 | 1549 | 15 0

F

Note: A——one side terminal of tested parts; a

Status of the sample before the test: new.

The data in the table has been corrected into the standard atmospheric condition.

the other side terminal of tested parts;
metal parts and install base of the sample

conditions of test zone

Atmospheric P=101.6kPa;

Environmental temperature t=26°C;

Atmospheric correction factor Kt=0.9993

Altitude correction factor Ka=/

Relative humidity: 65%
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Dielectric test (power-frequency withstand voltage dry test)

Test date: June.3, 2022

Imin power-frequency withstand voltage
Status of samples or test parts avollf:(%io conr]f:(f‘tg dto (dry condition) Puncty
pp Voltage (kV) | Applied times uncture
times
Fuse distance in closed condition Aa F 59.6 1 0
A a 69.6 1 0
Fuse distance in open condition
a A 69.6 1 0
Status of the sample before the test: new.
Note: A——one side terminal of tested parts; a the other side terminal of tested parts;
F metal parts and install base of the sample
The data in the table has been corrected into the standard atmospheric condition.
Atmospheric conditions P=101.6kPa; Environmental temperature t=26°C; Relative humidity: 65%

f test . . . .
ol fest zone Atmospheric correction factor Kt=0.9948 Altitude correction factor Ka=/
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Dielectric test (power-frequency withstand voltage wet test)

Test date: June 5, 2022

Average rate of Horizontal component: 1.4mm/min

sprinkling Vertical component: 1.3mm/min Conductive rate: 107us/cm Water temperature: 13.1°C

Imin power-frequency withstand voltage
Voltage Earth (wet condition)

Status of samples or test parts

lied t ted t . . .
applied to connected to Voltage (kV) | Applied times | Puncture times
Fuse distance in closed condition Aa F 51.5 1 0
A a 61.7 1 0
Fuse distance in open condition
a A 61.7 1 0

Status of the sample before the test: no maintainance.

Note: A

one side terminal of tested parts; a the other side terminal of tested parts;

F

metal parts and install base of the sample

The data in the table has been corrected into the standard atmospheric condition.

Atmospheric conditions P=102.5kPa; Environmental temperature t=26.; Relative humidity: 65%

of test zone Atmospheric correction factor Kt=1.0209 Altitude correction factor Ka=/
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Temperature-rise test

Test date: June.6, 2022

Test current (A) | 100 Test pole: single pole Current frequency: S0Hz
Contac(tI\II))r CSSUTE AL B: / C: / Ambient wind speed: 0.05m/s
Copper bar Dimension: 160 mm?

Connect busbar

Length: the head and tail end are 1.0m respectively

Measuring data of temperature-rise (K)

. Temperature-rise Permitted .
Number or name of measuring parts (ambient temperature 20°C) temperature-rise Remark
value (K)

1 46 / Reference point
2 49 65

3 60 75

4 52 65

5 54 65

6 67 /

7 55 65

8 51 65

9 48 / Reference point

Note: for the numbers of measuring parts and the measuring parts of thermocouple, see sketch map.
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Diagram of measuring points of temperature-rise
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Mechanical test

Test date: June. 06, 2022

1. Mechanical strength of fuse-base and fuse-carrier
200 times of closing and 200 times of opening are made respectively on three fuses
At the conclusion of the operations, the fuses shall be in an operable condition with no failure in the

insulators and mechanical performance.

Test date: June 06, 2022

2. Mechanical strength of fuse-links

a) Static test:
The specified axial tensile forces of 60 N are applied on one fuse-link gradually, with no precipitous action.

No any damage is observed on the fuse-link after 30min. (such as rupture, loosening, slipping of connections,

or elongation of components)

b) Dynamic test:
The fuse-links are installed on the fuse according to normal service condition and 20 times of closing and 20

times of opening are made respectively.
After the operations, no any damage is observed on the fuse by visual inspection. (such as rupture, elongation

of components, loosening or slipping of connections)

Note: The test Passed.
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Operating time-current characteristics test

Test date: June 6, 2022

Ambient temperature: 15.9°C

Connect lead
length

Length: 1.2m

Test current

Rated current of the

Measured melting

Connect lead

(A) fuse (A) time (ms) Test times dlmenszlon Oscillogram No
(mm”)
207.6 100 9030 1 160 001
260.3 100 3220 1 160 002
1559 100 120.9 1 160 003
12.3 6 2890 1 160 004
13.8 6 1320 1 160 005
73.0 6 128.6 1 160 006

Status of the sample before the test: no maintainance.

Note: the test is carried out at 36kV.
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Operating time-current characteristics curves
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Pre-arcing time-current characteristics test

Test date: June.5, 2022

Ambient temperature: 15.8°C

Connect lead

length Length: 2.0m
Test current Rated current of the Measured melting time Test times .Conn'ect lead
(A) fuse (A) (s) dimension (mm?)
202 100 9.0 1 160
259 100 3.1 1 160
1542 100 0.12 1 160
124 6 2.7 1 160
13.8 6 1.3 1 160
73.3 6 0.11 1 160

Status of the sample before the test: no maintainance.

Note:
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Pre-arcing time-current characteristics curves
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Breaking test
Test contents, methods, circuit, conditions and prospective values
Test Peak | Short- Closing Source Power-
. Test . . . Short- ' TRV
operating . Breaking | with- | time .. | angle after impedance/totalfrequency
. . Test | Test L line . circuit .
Test items sequence| Test times Test circuit current [g | stand withstand . voltage |Power factor| impedance of |recovery
phasesmethods voltage duration L
or test kV) (kA) current| current ) exceed zero the circuits | voltage | U. t3
parts kA) | (kA) @) (%) kV) | V) | (us)
3 times of Direct
Test duty 1 o 100A and 6A test /-3 24 5 * <0.15 36 66.2 | 281
respectively
3 times of Direct
Test duty 2 o 100A and 6A test /-3 24 3~4 * <0.15 36 66.2 | 281
respectively
1 time of Direct
Test duty 3 o 100A and 6A test /-3 24 1.0~1.5 85~105 <0.15 36 66.2 | 281
respectively
Testduty4| O | 6A 2 times Dtler:t“ /-3 24 | 04~05 Random | 0.20~0.30 36 | 81.5 | 40
. Direct 0.0162
Test duty 5 (0] 6A 2 times test /-4 24 ~0.0198 Random | 0.60~0.80 36 / /

*: the closing phase angles of three times test on duty 1 and duty 2:-5°~15°(the first time), 85°~105°(the second time),130°~150°(the third time).
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Breaking test duty 1

Test date: June. 10, 2022

Source side cosp: <0.15

Prospective TRV: U (kV)=66.2 t3(us)=281
. Rated Power- Closing
Test (prospeqtlve) current | Cut-off . frequency Power angle after TRV
. Breaking Duration Status of the
Test duty Oscillogram No voltage ofthe | current recovery | factor of voltage
current (ms) . U. t3 sample
kV) (kA) fuse (kA) voltage circuit exceed zero (kV) (us)
| (A) (kV) ©) .
Metallic /Y001 244 5.1 Checking
short-circuit circuit
Circuit
adjustment /-TRV001 66.8 281
1 /-T001 244 (5.1 6 10.0 15.9 36.1 0.04 1 OK
1 /-T002 24.4 (5.1 100 11.1 15.5 36.1 0.04 13 OK
1 /-T003 244 (5.1 6 6.0 9.1 36.1 0.04 91 OK
1 /-T004 244 (5.1 100 6.8 10.3 36.1 0.04 82 OK
1 /-T005 244 5.1 6 1.0 3.7 36.1 0.04 146 OK
1 /-T006 244 5.1 100 10.7 17.5 36.1 0.04 146 OK

Status of the sample before the test: /
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Breaking test duty 2
Test date: June. 10, 2022
Source side cose: <0.15
Prospective TRV: U¢(kV)=66.2 t3(us)=281
. Rated Power- Closing TRV
Test (p g)rsef; elz(cisve) current | Cut-off Duration frequency Power angle after Status of the
Test duty Oscillogram No voltage & ofthe | current recovery factor of voltage
current (ms) I . U. t3 sample
kV) (kA) fuse (kA) voltage circuit exceed zero (V) (us)
A V) @)
Metallic /Y002 24.4 35 Checking
short-circuit circuit
Circuit

adjustment /-TRV002 66.9 281

2 /-T007 244 (3.5) 6 6.4 15.5 36.1 0.04 2 OK

2 /-T008 244 (3.5) 100 7.2 15.4 36.1 0.04 11 OK

2 /-T009 24.4 (3.5) 6 39 9.2 36.1 0.04 87 OK

2 /-T010 24.4 (3.5) 100 5.7 18.7 36.1 0.04 104 OK

2 /-TO11 244 (3.5) 6 1.8 5.4 36.1 0.04 132 OK

2 /-T012 24.4 (3.5) 100 6.7 17.8 36.1 0.04 142 OK

Status of the sample before the test: /
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Breaking test duty 3
Test date: June. 10, 2022
Source side cose: <0.15
Prospective TRV: U¢(kV)=66.2 t3(us)=281
. Rated Power- Closing TRV
Test (p g)rii elz(cisve) current | Cut-off Duration frequency Power angle after Status of the
Test duty Oscillogram No voltage & ofthe | current recovery | factor of voltage
current (ms) 1 o Uc t3 sample
kV) (kA) fuse (kA) voltage circuit exceed zero (kV) (us)
A) &V) ©)
Metallic /Y003 244 12 Checking
short-circuit circuit
Circuit
adjustment /-TRV003 67.1 281
3 /-T013 244 (1.2) 6 1.4 9.0 36.1 0.04 86 OK
3 /-T014 24.4 (1.2) 100 1.8 20.1 36.1 0.04 88 OK

Status of the sample before the test: /
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Breaking test duty 4
Test date: June. 10, 2022
Source side cose: 0.2~0.3
Prospective TRV: U¢(kV)=81.5 t3(us)=40
. Rated Power- Closing TRV
Test (p g)rsef; elz(ciﬂve) current | Cut-off Duration frequency Power angle after Status of the
Test duty Oscillogram No voltage & ofthe | current recovery factor of voltage
current (ms) 1 N Ue t3 sample
kV) (kA) fuse (kA) voltage circuit exceed zero (kV) (us)
A) &V) ©)
Metallic /Y004 24.4 04 Checking
short-circuit circuit
Circuit
adjustment /-TRV004 82 41
3 /-TO15 244 (0.4) 6 0.6 8.7 36.1 0.25 OK
3 /-T016 244 (0.4) 6 0.7 18.4 36.1 0.25 OK

Status of the sample before the test: /
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Breaking test duty 5

Test date: June. 10, 2022
Source side cos@: 0.60~0.80

Prospective TRV: U¢(kV)=/ ta(us)=/
. Rated Power- Closing TRV
Test (p]rsor seiicigge) current | Cut-off Duration frequency | Power angle after Status of the
Test duty Oscillogram No voltage of the | current recovery | factor of voltage
current (ms) voltage S Uc 3 sample
kV) (kA) fuse (kA) g circuit | exceed zero (kV) (us)
A) (kV) @)
Metallic . L
short-circuit /-Y005 24.4 18 Checking circuit
5 /-T017 24.4 18 6 1028 36.1 0.7 OK
5 /-T018 24.4 18 6 1050 36.1 0.7 OK

Status of the sample before the test: /
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Annex

Serial number Contents No
1 Assembly
2 Schematic diagram of power-frequency withstand voltage test /-1
3 Schematic diagram of lightning impulse withstand voltage test /-2
4 Schematic diagram of breaking test (test duty 1~4) /-3
5 Schematic diagram of breaking test (test duty 5) /-4
6 Oscillogram of lightning impulse withstand voltage test /
7 Oscillogram of operating time-current characteristics test /-001~006
8 The prospective oscillogram of breaking test /-Y001~Y 005

. /-TRV001~TRV004

9 TRV of breaking test /- TRV001-1~TRV004-1
10 Oscillogram of breaking test /-T001~TO18
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Schematic diagram of power-frequency
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Schematic diagram of lightning

impulse withstand voltage test
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Schematic diagram of breaking test
(test duty 5)
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Oscillogram of lightning impulse

withstand voltage test
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Oscillogram of operating time-current
characteristics test

No: /-001
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Oscillogram of operating time-current

characteristics test No: /-002
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Oscillogram of operating time-current

characteristics test No: /-003
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Oscillogram of operating time-current

characteristics test No: /-004
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Oscillogram of operating time-current

characteristics test

No: /-005
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Oscillogram of operating time-current

characteristics test No: /-006
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The prospective oscillogram of breaking

test duty 1 No: /-Y001
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The prospective oscillogram of breaking

test duty 2 No: /-Y002
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The prospective oscillogram of breaking
test duty 3

No: /-Y003
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The prospective oscillogram of breaking

test duty 4 No: /-Y004
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The prospective oscillogram of breaking

test duty 5 No: /-Y005
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TRV of breaking test duty 1

No: /-TRV001, TRVO001-1
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TRV of breaking test duty 2
No: /-TRV002,TRV002-1
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TRV of breaking test duty 3

No: /-TRV003,TRV003-1
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TRV of breaking test duty 4

No: /-TRV004,TRV004-1
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Oscillogram of breaking test duty 1

No: /-T001
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Oscillogram of breaking test duty 1

No: /-T002
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Oscillogram of breaking test duty 1

No: /-T003
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Oscillogram of breaking test duty 1

No: /-T004
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Oscillogram of breaking test duty 1

No: /-T005
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Oscillogram of breaking test duty 1

No: /-T006




Oscillogram of breaking test duty 2

No: /-T007




Oscillogram of breaking test duty 2

No: /-T008




Oscillogram of breaking test duty 2

No: /-T009




Oscillogram of breaking test duty 2

No: /-T010




Oscillogram of breaking test duty 2

No: /-T011




Oscillogram of breaking test duty 2

No: /-T012




Oscillogram of breaking test duty 3

No: /-T013




Oscillogram of breaking test duty 3

No: /-T014




Oscillogram of breaking test duty 4

No: /-T015




Oscillogram of breaking test duty 4

No: /-T016
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Oscillogram of breaking test duty 5

No: /-T017

A
o AR AR A AARAARRARAAAA

AR et
M I




Report No:  PL2021424 Totalh 6 Page66

Oscillogram of breaking test duty 5
No: /-T018
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POLIPAR Test Report YKFCOI-15

Mechanical tests

Test date: June.12, 2022

1. Mechanical testing of fuse bases and fuse-carrying parts
The three fuses are closed and opened 500 times each.
At the end of the operation, the fuse was in an operable condition without any damage to the insulator or

mechanical properties.

Test date: June. 12, 2022

2. Mechanical strength of fused parts
a) Static tension test:
Apply 125%*60N axial tension to five fuses gradually, without sudden movement.
No damage to the fused parts (e.g. broken, loose, dislodged connections, or significantly elongated

components) was detected.

Note: The test passed
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POLIPAR Test Report FUSE CUT-OUT

Thermal cycle and torque tests

Test date: June.8, 2022

Test Procedure:

Each cycle consists of the following:

a. The fuse cutout samples were immersed in water for a minimum of 1h. Water temperature is from 5 to 35 °C.
The depth of immersion provides a minimum water level of 13mm above any porcelain cavity, filled or open,
or any hardware.

b. The fuse cutout samples were removed from water. The temperature of the air surrounding the device is
lowered from ambient room temperature to -40°C at a rate controlled to prevent thermal shock. A temperature
of -40°C to -50°C was maintained for a minimum of 2h.

c. The temperature of the air surrounding the fuse was raised from -40°C to 60°C at a rate controlled to prevent
thermal shock. A temperature of 60°C to 70°C was maintained for a minimum of 2h. The device shall be

permitted to return to room temperature before reimmersing it in water for subsequent test cycles.

Test date: June. 10, 2022

Acceptance of criteria:

There shall be no cracks in the insulator or loose hardware after above tests.

Note: The fuse cutout samples are in good condition after above tests. Test passed.
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POLIPAR Test Report FUSE CUT-OUT

Torque tests

Test date: June.8, 2022

Test Procedure:

Torque tests were performed on fuses that utilize threaded fasteners to attach the hardware to the insulator. Five

new fuse cutouts were tested.

Test date: June.8, 2022

Acceptance of criteria:

A torque of 125% of the nominal values specified by manufacturer POLIPAR should be applied to the threaded
fasteners that attach the hardware to the insulators. The specified value by POLIPAR is 20kN, so 25kN torque was
tested. The condition of the device after testing must be no damage to the insulators, thread failures, or loose

components.

Note: The fuse cutout samples are in good condition after above tests. The test passed.
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POLIPAR

Test Report

FUSE CUT-OUT

Radio interference voltage (r.i.v.) tests

Test date: June. 10, 2022

Measure Test Measured Radio Maximum
Voltage Earth . . . allowable
.. . ment applied interferenc | interferenc | .
Sample condition applied | connecte interferenc
10 dto fr(equen(): V(oltag>e (e level) e ievel)U e level
y(MHz kv dBm wv (uV)
Fuse in closed position Aa F 1 15.3 32.8 43.6 <250
A aF 1 15.3 333 46.1 <250
Fuse in opened position
a AF 1 15.3 33.5 47.2 <250

Condition of test object before test: The test sample is working properly.

Note: A

one side terminal of tested parts; a

the other side terminal of tested parts; F

base.
The data in the table has been corrected into the standard atmospheric conditions.

enclosure and

Atmospheric conditions P=102.5kPa; Ambient temperature t= 26°C;
of test zone

Atmospheric correction factor Kt=/

Relative humidity: 65%

Altitude correction factor Ka=/
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Report No: PL2021424

POLIPAR Test Report FUSE CUT-OUT
Dimensional and Galvanising Test
Test date: June.10, 2022
No. Content Test Value
1 Creepage distance >480mm 520mm, 528mm, 526mm
2 Length of fuse tube at 469 + 2 469.0mm, 467.9mm, 469.1lmm
3. Length of Bracket’s bolt at 152mm 152.80mm, 152.10mm, 152.19mm
4, Galvanising thickness > 86 1 m 122 pm, 98 um, 128 um
Test Passed.

Conclusion:
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POLIPAR

Test Report

FUSE CUT-OUT

Measurement of Resistance of fuse-links is for resistance test

Test date: June.10, 2022

Test Procesure: Applied 100A current, check the resistance values

Acceptance of criteria: the resistance measurement value is no later than 2000 pQ specified by manufacturer

Samples Test datas Test Result
#1 125pQ Passed
#2 123uQ Passed
#3 118uQ Passed
#4 113pQ Passed
#5 119uQ Passed
#6 127puQ Passed




