EFEN

WILLMARH GRVFPE

Test of striker according to IEC 60282-1

81902.0100 striker, typ medium, 30mm

Lab.~Nr, 03 088 Seite 4 von 4
9. Evaluation
Energy Further travel Actual travel Minimum travel force
Free | g which
travel energy must Specifled
Type Actual | Specified | e be delivered | Actual value Actual | Specified
value value OA AB value TLA_’n_ Max, value value
. OB | OC
J mm mm mm-
Medium 0,83 | 10,5 4 16 30__] 20 [ 40 35,6 =20

I, Measured duration of travel < maximum duration of travel (100ms)
II. striker energy is Medium 1J +-0,5 J

11, Verification of the withstand force proofed that the striker has the necessary force.
The striker full fills all Requirements of striker Type medium according to:

IEC 60282-1 2002-01; VDE 0670 Teil 4 Abs. 12 02/98

370 /65
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Test engineer
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EFEN | Type Test Report

| ab.-No. 01167 Sheet1 of 2
1. Object
Current-limiting high-voltage fuse-links
Class: Back-up
Striker: “medium” .
Type: ~ HH-SI 10/24kV 80A / 100A FC TB ULA 442/85 [ 442/78
Ident-No.: 67240,0809 / 67240.1009 '
Rated voltage 7 . 10/24 kV
Rated current 80 A I 100 A
Rated maximum breaking current 83 kA
Rated frequency ' 50 Hz
Rated minimum breaking current 310 A | 430 A

2. Reason for test

Type test according to IEC 60282-1 (VDE 0670 Teil 4): 1998-02

3, Tests petformed

3.1 Temperature-rise tests and power-dissipation measurement

[Rated current 80 A | 100 A
Test laboratory EFEN Priiflabor Eltville
Test result: A%, ” 67,4 K 91,8 K¥
Test result: P at 50% I, 384 W ‘ 59,0 W

e [at100% ig 2336 W 397,0W
EFEN Lab-No. 01153 _ 01154
Test passed Yes Yes

" permissible temperature rise: 85 K
2 derating factor: 0,98
% derating factor: 0,84

3.2 Breaking Tesf: Test Duty 1 :
Rated current 80 A 100 A

Test Laboratory / Document No KEMA / 720-00 KEMA 731-98
Test circuit applied voltage: U 21,0 kV 21,2 kV
Test circuit prospective current | 63,2 kA 64,0 KA
EFEN Lab-No. 01072 99099
Test passed Yes : Yes

ﬂ/ /)ﬁﬂ/i
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Type Test Report

Lab.-No. 01167 Sheet 2 of 2
3.3 Breaking Test: Test Duty 2

Rated current 80 A 100 A

Test Laboratory / Document No | FGH /LV 00048 1E FGH LV 00049 1E

Test circuit applied voitage U 21,06 kV 20,95 kV

Test circuit prospective current | 4,98 kA 5,99 kA

EFEN Lab-No. 00101 00102

Test passed Yes Yes

3.4 Breaking Test: Test Duty 3

Rated current 80 A 100 A

Test Laboratory / Document No. FGH LV 00048 FGH LV 00049

Test circuit applied voltage: U 24,2 kV ' - 245kV

Test circuit prospective current | 307 A 426 A

EFEN Lab-No. 00101 00102 (
Test passed Yes Yes

370765

3.5 Tests for time-current characteristics
Test Laboratory: EFEN Priiflabor Eltville

EFEN Lab-No: 01169
Test passed

3.6 Cut-off characteristics
EFEN Lab-No: 01171

3.7 Test of strikers

Test result: 0,83 J => Type medium
Test Laboratory: EFEN Priflabor Eltville

EFEN Lab-No: 03088
Test passed '

4. Test results

The products passed the type tests according to IEC 60 282-1 and VPE 0670 Teil 4
respectively at KEMA, FGH and EFEN test laboratories.

Alf requirements are fulfilled (see 3.).

2004-11-18

Head cn( Ie,é o; ratory'

EFEN Gmb
~ “PostfatiT1254 D

gﬁﬁiﬂille—ﬂ' ol 0049 {0)6120-46-0-Fax46222 - e-Mail-efen@efor-com--Internet: www.efeneom—-—-{-— -




=

Ve

EFEN Temperature-rise tests and power-dissipation measurement
WIOKMARY SRUPFE - HH-SI 10/24kV 80A FC TB ULA 442/65 '
Lab.-No, 01153 Sheet 1 of 2
1. Type HH-SI 10/24kV 80A FC TB ULA 442/85
Order-No.: 67240.0809 '

2. Reason for test

Temperature-rise tests and power-dissipation measurement
3. Tests performed / measurements

Measurement of temperatures, of vditage drop across fuse-link and power ,

dissipation at different operating currents. f.\
4,  Applied standards ' ' \

IEC 60282-1. 1998-01 < VDE 0670 Teil 4 Abs, 12 02/98 §
5. Test-lahoratory, period of time

EFEN Priflabor Eltville, 10/21/1898 \
8. Arrangement of the equfpment -

The high-voltage fuse-link is mounted vertically in a fuse-base, with the striker-pin

at the top.

The size of bare copper conductors is 150 mm?.

Temperatures are measured at the fuse contacts (top and bottom), in the middie of

the fuse with thermocouples and are recorded.

The test currents are recorded.
7. Inspection and test sequence

The fuse-link was loaded with test currents [ = 40 A and [=80A

‘Test current | [A] | Comments
40 - | 56% rated current
80 Rated current

Temperatures are measured at the fuse contacts and in the middle of the tube with

thermocouples.

Calculation of power dissipation from recorded voltage drop and recorded test

current. ,

Calculation of resistance dependm e currents.

\ [ ==

EFEN GmbH
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Temperature-rise tests and power-dissipation measurement

Exﬁ ,.% H . HH-SI 10/24kV 80A FC TB ULA 442/65
Lab.-No. 01153 Sheet 2 of 2
8. Results
Type: HH-SI 10/24kV 80A FC TE ULA 442/65
Reo: 18,4 mQ
8.1 Temperature rise test
Temperature Temperature rise Informative
! 5 amb, | & top S S‘parm. AS top ABpottom | AS 'penn. Seenter SCenter
[Al | I°C] | I°C] | botom | [°C] | IKI Kl | K] | [°C] {KI]
40 1 1911378 | 31,2 { 105 | 18,7 12,1 65 59,7 40,6
80 [ 180 | 854 | 636 | 105 | 674 45,6 .66 [197,3 | 161,3
8.2 Power dissipation and resistance of the iest object at defined currents.
| Pd Uruse-llnk R
[A] | W] V] [me]
40 | 384 0,96 24,0
80 | 2336 2,92 38,5
9.  Evaluation

The limits for temperature (105 °C) and temperature-rise (65 Kj for components
and materials are followed according to the IEC standard up to 78 A. A derating
factor of 0,975 has to be applied with reference to rated current.

372/23
07/06/2001
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Test engineer
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EFEN @ Temperature-rise tests and power-dissipation measurement
WIOKMANE SRUPFE - HH-SI 10/24kV 100A FC TB ULA 442/78

Lab.-No. 01154 | : Sheet 1 of 2

1. Type - HH-S1 10/24kV 100A FC TB ULA 442/78
Order-No.: 67240.1009

2. Reason for test

Temperature-rise tests and power-dissipation measurement

3. Tests pen‘ormed / measurements

Measurement of temperatures, of voltage drop across fuse-link and power
dissipation at different operating currents.

4. Applied standards

IEC 60282-1 ~  1998-01 VDLE 0670 Teil 4 Abs. 12 02/98

5. Test-laboratory, period of time

EFEN Priflabor Eltville, 12/01/1998

6.  Arrangement of the equipment

The high-voltage fuse-link is mounted vertically in a fuse-base, with the striker-pin

at the top.
The size of bare copper conductors is 150 mm?,
Temperatures are measured at the fuse contacts (top and bottom), in the middie of

the fuse with thermocouples and are recorded.
The test currents are recorded.

7. Inspection and test sequence

The fuse-link was loaded with test currents | =50 Aand [ = 100 A .

Test current | [A] | Comments
.50 50% rated current
100 Rated current

Temperatures are measured at the fuse contacts and in the middle of the tube with

thermocouples.
Calculation of power dissipation from recorded voltage drop and recorded test

current.
Calculatlon of resmtance d endlng on the currents.
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Temperature-rise tests and power-dissipation measurement
Exﬁ E H - HH-SI 10/24kV 100A FC TB ULA 442/78 o
Lab.-No. 01154 Sheet 2 of 2
8. Results
Type: HH-SI 10/24kV 100A FC TB UJLA 442/78
Rc,g}d: 17,5 mQ
8.1  Temperature rise test
Temperature Temperature rise ln‘formati\)e
' S amb. $ top 3 Sperm. AS top A\gbottom AS perm. Scenter Scenter
[Al | I°C] | [°C] | botom | [°C]1 | K] Kl - [K | I°C] [K]
50 22 1462 | 38,2 | 105 | 24,2 16,2 65 76,2 54,0
100 | 23,8 [1156] 90,83 | 106 | 91,8 68,5 65 12512 | 2271
8.2  Power dissipation and resistance of the test object at defined currents. {
| Pa | Unise-ink R
[Al | W] V] ImQ]
50 | 59,0 1,18 23,6
100 | 397,0 | 3,97 39,7

9. Evaluation

The limits for temperature (105 °C) and temperature-rise (65 K) for components
and materials are followed according to the [EC standard up to 84 A. A derating
factor of 0,84 has to be applied with reference to rated current.

372/23 ()
07/06/2001 P

Test engineer
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KEMAZ .

\
HIGH-POWER LABORATORY . —_—
Ut:echtseWeg 310 — 6812 AR Arnhem — Tha Nethezlands 720 00

REPORT OF PERFORMANCE

CLIENT " EFEN Elakirotechnlsche Fabrlk GmbH, .
Eftville am Rheln, Germany
MANUFACTURER EFEN Elekirotechnische Fabrilk GmbH,
' Eltville am Rheln, Germany

APPARATUS Current fimiting fuses
DESIGNATION HH~S110/24kV FC TB442/561~-2~-4—-68—-10~16-20-25—-318-40~50-B3IA—-80A
SERIAL No, 67240.0010, 67240,0020, 67240.0040, 67240.0060, 67240.0100, 67240.0160, 67240.02040, 67240.0250, 87240,0320,

67240,0400, 67240,0500, 67240.0630 and 67240.0800.

RATINGS ASSIGNED BY THE MANUFACTURER

Veoltage 24 kv
Currant {~2-4-63~10-16~20~-25~316—-40-50~-63 80 At}
Fraquency 50 Hz
Breaking capacity at 24 kV 63 kA
Series 1

Class Back-up

{1} The {use—links 20 — 25 ~ 31.5A and 40 — 50 ~ 63 A form & homgeneous serles in aceordance with Sub~clause 13.3.1 of IEC 60282~1,

The tests have been carrled out strictly In accordanca with IEC 60282—1, Sub—clause 13 (Test—duty 1).
The apparatus has complied with the relevant raquirements.

and the oscillograms

Date of tests 22nd November 2000 and 13th Masch 2001 ‘ \
The performance of tha apparatus tested and the observations made during the tests have been recorded in the tables with test resultss\

THIS REPORT CONSISTS OF:
Pages : 16

Clreult dlagrams

® Copyright: Publication or repreduction of the contents of this report in any other form than
a complete copy fo the latter, Is not allowed without our wriften consant. :

KEMA Nederian B._V.

A.L.J. JAnss .
Manager High—Power Laboratory

Arnhem, 27th February 2001
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KEMAX
.
HIGH~-POWER LABORATORY - : —
Utrechtseweg 310 — 8812 AR Amhem ~ The Netherlands ] 73 1 98

REPORT OF PERFORMANCE

CLIENT

EFEN Elekirotechnische Fabrik GmbH,
Eitville am Rheln, Germany

MANUFACTURER EFEN Elektrotachnische Fabrik GmbH,

: Elville am Rhein, Germany
APPARATUS C_urrent limiting fuses
DESIGNATION HH~SI10/24 FCTB2 - 4 ~ 50 - 100 A
SERIAL No.

67240.0020, 67240.0040 67240.0500, 67240,1000

RATINGS ASSIGNED BY THE MANUFACTURER

Voltage 24 kv
Current 2--4~—50-100 A
Frequency 50 Hz
Breaking capacity at 24 kV 63 kA
Serlas 1
Class Back—up

The tests have been cairied out strictly In accordance with IEC 60282-1, Clause 13 (Test duty 1).
The fuses have complled with ths relevant requirements,

Date of tests 4th Movember 1898

*

The pérfarmance of the apparafus tested and the observetions made during the tests have been recorded In the tables with test resulls
~ and the oscllograms

THiS REPORT CONSISTS OF:
Pages 7

Circult diagrams

Oscllograms

© Copyright: Publication or repreduction of the contents of this raport In any other form than
a complata copy 1o the latter, Is not allowed witheut our written consent,

KEMA Nederlang B.V,

AL, Jefissen

Amhem, 16th February 1959
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FORSCHUNGSGEMEINSCHAFT FUR
ELEKTRISCHE ANLAGEN UND STROMWIRTSCHAFT E.V.

g

Mannheim-Rheinau, Hallenweg 40

Accratited testing laboratory to DIN EN 4601 for subject

Daulechar DAT-P-020/82.01  High-volta t
TeSt Report : M"“”""“' S\ﬁtc;;ea?::c‘l) 2gl;lalrgfgear
=LA DAT-P-020/92-12 HI%h-voﬂagerfables
No. LV 00048 DATP-020152:21  Voltags qualty loker
Duly signed copy 1E
Reference: 114-99/241, 246...248

$14-00/034...047

Apparatus: Gurrent- ~limiting fuse-link
Types: a) HH-SI10/24kV 50A FC TB 442185, [dent-No.: 67240.0500
b) HH-SI 10/24kV BOA FG TB 44278, {dent-No.: 67240.0800

Rated voltage: 24 kV
Rated current: a)B0A bYBOA

{
Class: Back-up . §
N

Manufacturer: EFEN Elekirotechnische Fabrik GmbH,
. Postfach 12 54, D-65344 Eltville, Germany

Customer: EFEN Elektrotechnische Fabrik GmbH,
Postfach 12 54, D-66344 Eitville, Germany

Test Specification:  IEC 282-1, fourth edition, 1904 :

Tests performed: Breaking tests: ,
Test dufy 2 with type b):
Verification of the operation with prospectwe cursent 12 at'which current fimifing

occurs when a high level of energy Is stored in the inductance of the circuit.

Test duty 3 with type a) and b):

Verification of the operation at the rated minimum breaking current
a) 13=171 A,

b) 13=307 A.

Test Results: During the breaking tests performed, the tested fuse-links fully complled with the
standard conditions of hehaviour with respect to breaking capacity.

Mannheim, May 9, 2000
Heh

RSCHUNGSGEMEINSCHAFT FUR
ELEKTRISPHE ANLAGEN UND smomwmy@
4y, /
Test Engineer: 1' / {
( fonr,

(Heit f Schaefer)

Place and date of test: LVF Mannheim-Rheinau, 16/11/1998, 24/01/2000, 25/01/2000 / / /

Number of shests: ‘ 24

This report may oniy be used complete and unabridged, Photographs and drawings must bear the FGH-stamp.




Forschungsgemeinschaft fiir Elektrische AnIa.gen und Stromwirtschaft e.V.

No, LV 00048 ‘ Sheet 14

FUSE-LINKS - BREAKING TESTS

Tested fuée-link Ur [kV] Ir [A) Type :
24 80 HH-8I 10/24kV 80A FC TB 442/78
ident.-No.: 67240,0800 _
Test-no. - 114-99/ 241 | 246 | 247 | o048
Specil;nen . No. Ad"::g:‘f’nf 981125 | 991126 | 991127
Reslstance | Ame| - 200 | 199 | 19.9
Test-duty (according to IEC 282-1) _ 2
"Power factor of the test ciroult cos @ 0.086
Prospective breaking current (RMS) kAl 5.00 4,98 498 4:98
Making angle after voltage zero ' ‘ °el 8.5 8.6 8.0 10.6
Pre-arcing / Melting timme tm ms 3.71 3.74 371
Melting current im kA 5.1 517 5.14
Pre-arcing Joule Integral kA%s 242 250 24.5
Cut-off / Let through current - ig kA 5.33 5.36 5.39
Arcing time . im ms 6.86 6.81 6.94
Arcing Joule Integral kA%s 65.6 63.7 70.8
Arcing time until breaking by the clrcuit breaker ms - - -
Max. switching voltage ug kv 55.6 56.9 547
Power frequency recovery voltage ' Uy | KV | 2114 21.06 21.06 21.05
Maintaining voltage after breaking [ ’ > 30 > 60 >80
Test result: ' '

Fuse operated correct | y/n y y y
Switching voltage ug < permissive value yin y y y
Current limiting: {lg < Let-through characteristic) yin - - -
Requirementfor12: Iyl = 0.85...1.06. | ! "l 103 | 104 | 103
Emission of flames or sand : | yn T no n | n
Damages {external) y/n n n n
Operation of striker correct y/n y |y y




Forschungsgemeinschaft fiir Elektrische Anlagen und Stromwirtschaft e.V.

No. LV 00048 Sheet 15

FUSE-LINKS - BREAKING TESTS

80 67240.0800
HH-SI 10/24KkV B0OA FC TB 442(78

Tested fuse-link Ur [kV] Ir[A] Type
24

Test-no. : 114-00/ 34 35 36
Specimen No. {Adusiment | 091121 | 991120
Resistance me - 20.0 19.8
Test-duty (according to IEC 282-1) ‘ 3
Power factor of the test circuit COS ¢ 0.51
Prospective breaking current (RMS} _ A 307
Maintained current with at  306..304 A 3.67

low voltage source at 311.308 A s 3 84
fom low votage o ngh vatage chedt ms 167 | 161
Melting fime ' tn | s 367 | 381
Pre-arcing Joule integral ' As - -

 Arcing time ' tg | ms 40 56
Arcing Joule Integral kA%s 367 4.40
Arcing time until breaking by the circuit breaker ms ) - -

~ Max. switching voltage ug kv | 348 34.8
Power freduency recovery voltage 7 Uy | kV 242 242 242
Maintaining voltage afier breaking ' s 60 60
Test reéult:

. Fuse operated correct _ . yin y
Switching voltage ug < permissive value yin y y
Emisslon of flames or sapd ) yin . n n
Damages (external) : yin n | n
Operation of siriker correct y/n y v

=T . H -



FORSCHUNGSGEMEINSCHAFT FUR =
ELEKTRISCHE ANLAGEN UND STROMWIRTSCHAFT E.V, F G H

Mannheim-Rheinad, ‘Hallenweg 40 ' 7

P

Accredited testing laboratory to DIN EN 45001 for subject

Deulsetior * DAT-P-020/32-01  High-voltage apparatus
TeSt Repo I't ‘ B g fkrechierunge AT :"-;ﬂ:lcﬁg;:g ang gontro!ganr
[Ep X asER - - gh-voltage cables
No. LV 60049 ) and accessorios
DAT-P-020/92-21 Voltage gquality flicker

Buly signed copy 1E

Reference: 114-98/410...413,
114-00/493...497

Apparatus: - Current-limiting fuse-link
Typé:  HH-SI10/24kV 100A FC TE 442/78,  Ident-No.: 67240.1000

Rated voltage: . 24 kV
Rafed current: 100 A
Class: Back-up

Manufacturer; EFEN Elektrotechnische Fabrik GmbH,
Postfach 12 54, D-65344 Eltville, Germany

Customer: EFEN Elektrotechnische Fabrik GmbH, -
Postfach 12 54, D-65344 Eltville, Germany

Test Specification:  [EC 282-1, fourth edition, 1994

Tests performed: Breaking tests:

Test duty 2;
Verification of the operation with prospective current 12 at which current iimiting
oceurs when a high level of energy is stored in the Inductance of the circult.

Test duty 3:
Verification of the operation at the rated minimum breaking current
13=426 A.

Test Results: Durlng the breaking tests performed, the tested fuse-links fully complied with the
: standard conditions of behaviour with respect to breaking capacity.

FORSCHUNGSGEMEINSCHAET FI
ELEKTRISCHE ANLAGEN UND STROMWIRTSC

i‘H ET EV.
B " 4 -

- Test Engineer: f / {

. 1 1L Hgk pf

(Schaefer)

‘Mannheim, July 17, 2000
Heh ’

Place and date of test: LVF Mannheim-Rheinau, 8[9/1998, 7/6/2000

i\lumber of sheets: ‘ 23

rd

This report may only be used complete and unabridged, Photographe and drawings rmust bear the FGH-etamp.
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Forschungsgemeinschaft flir Elektrische Anlagen und Stromwirtschaft e.V.

No. LV 00049 Sheet 13
FUSE-LINKS - BREAKING TESTS
Tested fusedink  Ur[v]  Ir[A] Type
) 24 100 HH-S1 10/24kV 100A FC TB 442/78,
' Ident.-No. 87240.1000
Test-no. 114-98/ 410 411 412 413
Specimen No, [ Adusiment 08878 | 98879 | 98881
Resistance mo - 16.8 16.9 17.0
Test-duty (according to |IEC 282-1) 2
Power factor of the test clrcuit cos ¢ 0.095
Prospective breaking current (RMS) kA 5.99
Making angle after voltage zero °el g
Pre-arcing / Melting time ty | ms 3.5 3.6 36
Melting current im | KA 6.17 6.14 6.1
Pre-arcing Joule Integral kA®s 35.5 35.0
Cut-off / Let through current ig kA 6.45 6.46 B.47
Arcing time ttg | ms 6.4 6.6 .6.6(-\
Arcing Joule Integral Als 72.5 85.2 83.9\
Arcing time until breaking by the circuit breaker ms - - -
Max. switc;,hing voltage ug kV 61.2 57.1 58.0
Power frequency recovery voltage Uy | KV | 208 20.9 20.2 20.9
Maintaining voltage after breaking s 60 60 60
Test resuit:
Fuse operated correct yin y y y
Switching voltage ug < permissive value _ yin y y y
Current limiting: (Ig < Let-through characteristic) y/n - - .
Requirement for 12; Iyt =0.85...1.06 bpfl 1.03 1.03 1.03
Emission of flames or sand ' yin n n n
Damages (external) y/n n n n
Operation of striker correct yin y y y




Forschungsgemeinschaft fiir Elektrische Anlagen und Stromwirtschaft e.V.

No. LV 00049 Sheet 14

FUSE-LINKS - BREAKING TESTS

Tested fuse-link Ur[kv] Ir [A) Type
24 100 67240.1000
HH-SI 10/24kV 100A FC TB 442/78

Test-no. S 114-00/ 493 | 496 | 497
Specimen e No. | Adsment] 00707 | go7o7a
Resistance mQ - 7.7 17.0
Test-duty (according to 1EC 282-1) - 3
Power factor of the test circuit coS @ 0.54
Prospective breaking current (RMS) A 426
Maintained current with - at 432 A | 140
low voltage source at 431 A s 1.72
fom low volage 1 high voltage cheult — ms || 40| ts
Melting time t s | 1.49 172
Pre-arcing Joule Integral ‘ kA%s | 281 320
Arcing time g | ms 110 57.5
Arcing Joule Integral kA%s 12.2 8.35
Arcing time untit breaking by the circult brleaker ms - -
Max. switching voltage ug kv _ 354 35.8
Power frequency recovery voltage Uy { KV 244 24.6 24.6
Maintaining voltage after breaking ‘ [ 60 60
Test resuit:
Fuse operated correct yin y y
Switching voltage ug < permissive value yin _ y y

" Emission of flames or sand y/n n n o
Damages (external) yin " |Thincrack| n

in tube

Operation of striker correct ' yin y y
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Time-current characteristics of H.V. back-up fuse-links
EFHE;m with ULA (controlled power dissipation)

Lab.-No. 01169 10/24 kV 1 A ~ 100 A acc. to IEC 60282-1 / VDE 0670 Teil 4

EN GmbH

o Order-No.: 67240.0019 -~ 87240.1009
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EFEN Cut-off characteristics of H.V. back-up fuse-links .
ek wnuert with ULA (controlled power dissipation)
Lab.-No. 01171 10/24 kV 1 A-100 A acc. to IEC 60282-1 / VDE 0670 Teil 4
Order-No.: 87240.0019 to 67240.1009
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EFEN

WICKMANNY GRUFPFE

Lab.-Nr. 03 088

Test of striker according to IEC 60282-1
'81902.0100 striker, typ medium, 30mm

Seite 1 von 4

1.

4.1

Type

HH — fuse link with striker 81902.0100(3) (duration 30mm)

Reason for test

Test of Strikers

Tests performed / measurements

I. measurement of the duration of travel
Il. measurement of the force-travel characteristics and calculation of the striker

energy actuated by the spring
I1l. Verification of the withstand force according to applied standard (4)

Applied standards

IEC 60282-1 2002-01

L]

VDE 0670 Teil 4 Abs. 12 02/98

standard in detail regarding strikers

") o a B c
| R
™ . Y
o/ o -
|
[ 03980
OA - Free travel — No energy outpuf specified,
AB — Further travel during which energy must be deliverad.
OB — Minimum actual travel.
OC ~ Maxtmum actual travel.
OB - Maximum permiited return travel under withstand force (when applicable).
Mechanical charasteristics
Values of Actual travel
Type Energy Free Further travel during Minimum Maximum
travel |which energy must be | Min. Max. |withstand force| duration of
R delivered : travei
{OA)* ~ {ABy* (oB)* {oc)y (see note)
J mm mm mm mim N ms
Light 030257 . 2 ] 10 1 Not applicable 100
Medium 1+05 4 16 20 40 - 20 100
Heavy 2+t 4 & 10 16 40 100

* Bes figure 2.

NOTE - Duratlon of travel Is defined for actual fuse-lnks as the time from commencement of arcing 1o ihe time
when travel OB 1s reached, For dummy fuses lt s thﬁ thry

m apphcal]on of vollage untll fravel OB is reached.

U W

"EFEN GmbH

Postfach 1264 - D-65332 Eltvitle - Tel. 0049 (0} 6129 46 0 - Fax 46222 - e-Mail: efen@efen.com - Intemnet: www.efen.com




WICKMANY BRUPFE @

Lab.-Nr. 03 088

Test of striker according to IEC 60282-1
81902.0100 striker, typ medium, 30mm
Seite 2 von 4

5. Test-laboratory, period of tifne
EFEN lahoratory Eltville, 4.12.2003
B. Arrangement of the equipment

. The tested fuse link is fixed in a fuse-base. An NC (normally closed) switch will
be opened if the striker has travelled 30mm. Current, Voltage and the NC switch
are recorded by an digital oscilloscope, :

-

II. & I1l. The force-travel characteristics will be measured by an approved force
meter”. For this measurement the striker will be prepared with an scale indicator for
measuring the travelled way in mm.

*Zwick Z2.5 / TN18 Material testing device : [
7. Inspection and test sequence ( .
l. Intact striker circuit is tested with current < 10A and voltage < 15V.
Il. Current, voltage and the NC switch are recorded.
IIl. Force of striker is measured at Positions: 0, 10, und 20mm.
The Position of the Striker is measured at the minimum withstand force of 20N,
8. Results

|. measurement of the duration of travel

duration of travel| Current \ioltage !
Sample 1 5ms 88 A <156V
Sample 2 2ms H1,7A | <15V
Sample 3 4ms i0A <{i5V
Sample 4 8 ms 9,9 A <15V
EFEN GmbH

Posifach 1254 . D-65332 Eltville - Tel. 0049 (0) 6129 46-0 - Fax 46222 - e-Mail: efen@sfen.com - Internet: www.efen.com




EFEN

WICKMANN

Lab.-Nr.

BRVPPE

03 088

Test of striker according to IEC 60282-1
81902.0100 striker, typ medium, 30mm
Seite 3 von 4

Il. measurement of the force-travel characteristics and calculation of the striker energy

Sample 1 Sample 2 Sample 3
Positlon | Length / mm | Measurem. 1 | Measurem. 2| Measurem, 1 | Measurem, 2 [Measurem, 1 | Measurem, 2 Average:
o) 0 77 76,8 85,5 81,7 78 78 79,5
A 4 66,5 66,4 67,6 67,4 71,7 69,7 68,2
B 20 37,7 36,1 33,7 33,1 36,2 36,5 35,6
Energy / J: 0,83 0,82 0,81 0,80 0,86 0,85 0,83
C (P, +F)xAB — -
Brergy = L4220 Energyl); F,N]; FyINT; ZBlmm) ‘
FQO
it
3 80 :\
K 70 \\
60 ] S
50 ; AN ‘\ __
40 \ \
j — X
30 (. \ .
20 \\*
10
(. 0 ++ —— - ——t Attt
D 5 10 15 20 25 30 ~—»_35
s [mmj}

HI.- Verification of the withstand force of 20N at Position 220mm

Measurement Force /N Length/ mm
Sample 1 1 20 274
Sample 1 2 20 . 27,7
Sample 2 1 20 27,3
Sample 2 2 20 26,9
Sample 3 1 20 284
Sample 3 2 20 284
‘\ 4
EFEN GmbH

- D~ ~Jel; 8-0 - - e-Mall: .com - Intemet; .efen.
Postiach 1254 D‘_65332/Eltvﬂle—@949 {0L61 29 46 0 Fax 46222 - e-Mall: efen@efen.com - Internet: www.efen.com
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Test of striker according to IEC 60282-1
Lab.-Nr. 03 088

81902.0100 striker, typ medium, 30mm

Seite 4 von 4
9, Evaluation
Energy : Further trave! Actual travel Minimum travel force
Free during which
travel energy must Specified
Type | Actual | Specified be delivered | Actual value Actual | Specified
value value OA AB value | Min. | Max, value value
. ' OB | OC
J mm min mm- N
Medium 0,83 [ 10,5 4 6 30 ] 20 ] 40 356 | <20

.- Measured duration of travel < maximum duration of travel (1 00ms)
ll. striker energy is Medium 1J +-0,5 J

IIL. Verification of the withstand force proofed that the striker has the necessary force.

The striker full fills all Requirements of striker Ty

i pe medium according to:
JEC 60282-1 2002-01; VDE 0670 Teil 4 Abs. 12 02/98

370/65

2004-0329 ’

EFEN GmbH

Postfach 1254 - D-65332 Eltville - Tel. 0049 (0) 6129 46-0 - Fax 46222 + e-Malil: efen@efen.com - Internet: www.sfen.com




» Deutsche
Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH  pesod om anenuiicku esux
HemcKku opraH no akpegutawms

Moeepen cbriacHo Paspen 8 nogpasgen 1 AkkStelleG BbE Bpbaka ¢ Pasgen 1
noapasgen 1 AkkStelleGBV

Noanucana MHorocTpaHHUTe cnopasymeHua
Ha EA. ILAC u |AF 3a BaauMmHo npusHasaHe

AKPEOUTALNA

Hemckna oprad no akpeantayun
(Deutsche Akkreditierungsstelle GmbH) yrocTosepssa,ue naboparopuaTa 3a u3nuisaHe

FGH Engineeering & Test GmbH

Hallenweg 40, 68219 Mannheim \ g
© KOMNeTeHTHA CbrnacHo yenoeuara Ha DIN EN ISO/IEC 17025:2005 3a usbtplleade Ha

U3MMTaHUA B cnefiiuTe oBnacTu:

BHCOKOBONTOBYU YCTPOUCTBA ¥ CUCTEMHM U TEXHM eNeMeHTH

3axpaHBawy kabenu U KOMNIEeKTH 3a 3axXpaHBailu Kabenu

CeprvihukaThT 3a akpeauTala 61 TpabBario Aa ce npunara Camo BbB BPB3KA C yBEAOMNEHUETO 33
akpepuTtauma Ha 11.01.2012 ¢ akpeguTauMoHeH Homep D-PL-12110-01 1 & Banvaed f[o
10.01.2017.Tol ce CLETON OT HacTosvia nYcT, obparHaTa CTpaHa Ha HacTOALLMA UCT U cneasatlio
nprnoXeHue ¢ o0LWo 22 CTPaHULK.

PervcTpalvioHeH Homep Ha ceptudivkara: D-PL-12110-01

dpankdypT Ha Maitn, 11.01.2012

Brox Genexxitta Ka repta

NS o WA






Deutsche Akkreditiérungsstelle GmbH
Hemcku opraH no akpegurauua

Odhvc BepnviH Odwc PpandypxT Ha Mai Oc¢hvic BpayHwBaiir
Spittelmarkt 10 GartenstraRe 6 Bundesallse 100
. 10117 Berlin 60594 Frankfurt am Main 381186 Braunschweig

MyBnvKkysaHeTo Ha eKCTPaKTY OT cepTudukarTa 3a akpeauTaivwa e NpeaMeT HanpeABapuTenHo
nucMeHo opoBipenne ot Hemckus oprad no akpeautauus({ Deutsche Akkreditierungsstelle GmbH
(DAKKS)).Makniouenne e HenpoMeHeHaTa chopma of 0TAeHY PasnpOCTPaHABAHNA HA HACTOALMAT
TIMCT OT CLOTBETHHAT OpraH 3a olieHABaHe CloMeHaT Ha obpaTHaTa cTpaHa Ha AoKYMEHTa.

Jla He ce nMa npeasin Ye akpeauTaLUATA ce OTHACA M 33 06MacTy M3BLH 00xBaTa Ha
akpeavTauus, yrocropepeHo ¢ DAKKS.

AkpeauTaluaTa € uzaaneHa no peaa Ha  3akoua aa OpraHu no AkpeavTauvna (AkkStelleG) or 31 10nu

2009 (benepaneH sakon B [ crp. 2625) 1 Ha Pernament (EC) No 765/2008 Ha EBponeickisa napnameHt
v Ha CuBeTta oT 9 16Ny 2008 3a onpeaenaHe Ha W3UCKBAHWATA 32 akpeawTauna ¥ Hagsop Ha nasapa Bha
BPb3Ka C HPeAnaraieTo Ha nasapa Ha npoaykri (OduunaneH BECTHUK Ha Esponeiickusn cbioz L 218 o019
ony 2008 r., cp. 30).DAKKS € noanucana MHorocTpaHHi cnopasyMenna  3a B3auMHo npusHaeale Ha
EmponetickaTa opraHusauds 3a akpeautauus (EA), MexayHapoaHua akpeawraumoneH opym (IAF) 1
MeskyHapoaso JlaBopaTopHo cbTpyAHU4ecTRO 3a akpesutauua (ILAC.NMoanvcanute Te3d cROpasyMerus
B3aVMHO NpU3HABAT  akpeguTauunTe.

AKTYanHOTO CbCTOSIHUE HA YNEHCTBOTO  MOXe Aa Gb/ie U3TerneHa ot crieiinTe
yeBeaiirore:

EA: www.european-accreditation.org

ILAC: www.ilac.org

IAF:  www.iaf.nu

¥
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~EA, ILAC and AF for Mutual Recognition

o

DA

e,
.
o

KKS

-, Deutsche
“ Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH
German Accreditation Body

Entrusted according to Sectlon 8 subsection1 AkkStelleG in connectlon with Section 1 '
subsection 1 AkkStelleGBV
Signhatory to the Multilateral Agreements of

Accreditation

The Deutsche Akkreditlerungsstelle GmbH (German Accreditation Body) attests that the
testing laboratory

FGH Engineeering & Test GmbH
Hallenweg 40, 68219 Mannheim

is competent under the terms of DIN EN ISO/IEC 17025:2005 to carry out tests in the
followlng fields:

High voltage devices and systems and thelr components
Power cable and power cable sets

The acereditation certificate shall only apply In connection with the notice of accreditation of 11,01.2012

:

with the accreditation number D-PL-12110-01 and Is valid until 10.01,2017, It comprises the cover sheet,

the reverse side of the cover sheet and the following annex with a total of 22 pages.

Reglstration number of the certificate: D-PL-12110-01

Frankfurt am Maln, 11.01.2012

This documant Is 3 translation. The deflnitiva version Is the orlginal German acereditation cartiflcate,

Sernetas overleal,







Deutsche Akkreditierungsstelle GmbH

Office Berlin Qffice Frankfurt am Maln Office Braunschwelg
Spittelmarkt 10 Gartenstrale 6 Bundeszller 100

. 10117 Berlin 60594 Frankfurt am Main 38116 Braunschwelg

é

The accreditation was granted pursuant to the Act on the Accreditation Body (AkkStelleG) of 31 July 2009
(Federal Law Gazette | p. 2625) and the Regulation {EC) No 765/2008 of the European Parllament and of
the Councll of 9 July 2008 setting out the requirements for accreditation and market surveillance relating
to the marketing of products {Officlal Journal of the European Union L 218 of 9 July 2008, p. 30). DAKKS Is
a signatory to the Multilateral Agreements for Mutual Recognition of the European co-operation for
Accreditation {EA), International Accreditation Forum {IAF) and International Laboratory Accreditation
Cooperation {ILAC), The signatorles to these agraements recognise each other’s accreditations,

The publication of extracts of the accreditation certificate is subject to the prior written approval by
Deutsche Akkreditierungsstelle GmbH (DAKKS). Exempted Is the unchanged form of separate
disseminations of the cover sheet by the conformity assessment body mentioned overleaf,

No Impression shall be made that the accreditation also extends to fields beyond the scope of
acereditation attested by DAKKS.

The up-to-date state of membership can be retrieved from the following websites:
EA:  www.european-accreditation.org '
ILAC: wwwi.llac.org

IAFT wwwilafnu







Mpunoxenue kem ISO/IEC 17025:2005 [Heknapauus
3a aKkpeguTauus 3a peructpaluoHeH Homep: L 020

Ha

KEMA Nederland B.V.
High-Power Laboratory

[Ipesod om aHanuiicKl e3UK

Tora npunoxeHue e BanuaHo:oT 19-03-2015 001-04-2018  3ameHs npunoxeHve ¢ aata: 26-01-2015

MacTo KbaeTo ce U3BbLplIBaT AeﬁHOCTH no akpegntTaLna

MaseH oduc

Utrechtseweg 310, Building no. R11
6812 AR
Arnhem

The Netherlands

N\

\

MOLLHOCTH
MexaHuyHu paboTHU U3NUTaHWS

“{[lvros paspsg nopaau BLTPeLUHanoBpeaa

No. | MaTtepuan unu npoay«r Bup peitsocr’ BtrpelwweH pethepeHTed Homep
Cunoey TpadctopmaTopy| M3nuTasys Ha KbCo CkeanHeHne IEC 60076-5 IEC
‘ 60076-11 EN 50464-1
IEEE Std ©57.12.90
IEEE Std. C57.12.00
2 Tokosu TpaHcdopmaTopy |M3nUTaHWs Ha KbCo CheHeRue IEC 618692
WamepBaHe Ha npexofjHaTa MOMeHTHa |EEE Std C57.13
rpellka IEC 61869-1
3 Peaktopu WanuTaHva Ha KeCo CheiuHeHne IEC 60076-6 IEEE
Std C57.21
4 - | Bucoko YecToTHu 6oBunK |ManuTaHua Ha Kbeo CbednHerke IEC 60353
3a A.C. 3axpaHnBalLu
CUCTEMHU
5 MeTtantun A.C. ManuTadust Ha KeCo CheiuHeHne {EC 62271-200
. KPVY1 - 52 kV chors. [posepka Ha BrNOBaALLM U v3kmousaum  |IEC 62271-202
’ > 1 kV ucrnobsemn  |MOLIHOGTH IEEE C37.74
nogcraHunu Mexatinuay paboTHW U3nNuTaHra [EEE Std C37.20.2
Owros paspsaa nopagv BbTpellHa IEEE Std C37.20.7
noepeaa ANSI C37.54 ANSI
C37.55
6 Metannu A.C. ManuTaHus Ha KbCo CheauHeHue IEC 62271-203
KPY> 52 kV cboTB. Mposepka Ha skntosaluy U uakniousawy  |IEEE Std C37.122

Tosa npunoxerne delwe oA0BpeHo oT:

Ir. J.C. van der Pogl

aseH Wanvnuutened Qupekrop

! fxo uma npenpaiake kbM rone (SXXX), Topa npeAcTannsaa npreTaTa 0T COBCTREHVKA CXeMa. TprieTaTa BepciA @ YNOMERATO 81D 8pb3ka © obxaarta Ha cxemara Ha coboTBaHMKA.
XonaHAcKd AKDRAUTALIOHEH ChBET RvA
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Mpunoxenue kom ISO/IEC 170252005 deknapauus
3a akpeauTalus sa perucTpaumoHeH Homep: L 020

Ha

KEMA Nederland B.V.
High-Power Laboratory

Toba npunoxeHue e BanvaoHo:otT 19-03-2015 7001-04-2018  3ameHst npunoxeHue ¢ aata; 26-01-2015

Pexnozepu W npexecRaHus
npu noepega

PaBoTHi 2nuTBaHKS 33 UL HLPXIMBOCT

No. | MaTepuan Mn1 npopykT Bug aelHocT BhTpelieH peepeHTeH HoMep
7 KomyrauvoxHw anapatu ManuTaHus Ha KbCO ChegvHEHUE IEC 61439-1
A.C. Hucko HanpexeHue
1 KOHTPOMHMK 1EC 61439-2
MNpeaasarernHu crnoGKu iEC 60439-2
8 Waonupanun A,C WanuTaHus Ha KbCo CheauHeHve IEC 62271-201
KPY 1-52kV [MpoBepka Ha BKNIOBALLW W U3KIHOUBALH
MOLHOCTH
Mexanuuxy paboTHu TecToBe S
“|Avros paspsy nopagy sLTpelHanospena \
9 BucokosonToeu AC ManuTaHus Ha Kbeo cheguHerne IEC 62271-100 N
npekLceayn ManutannAa Ha BkmiouBaHe W Waknousade  |IEC 62271-110
TecT Ha BrntouBaHe IEC 62271-101
MexaHu4uy u3nuTadus 4 Wanutadanns Ha  1IEEE Std
BIIMSAHWE BbPXY OKOMHaTa cpena’ C37.09 IEEE
Std C37.09a
IEEE Std
27 A0WICCD %
10 BucoxosonTosu reHeparopy [M3anuTaHusa Ha KbCO CheAuHeHre IEEE Std C37.013
MNpexscBayun ' IEEE Std €37.013a
11 AC npexbceayy 3a WsnuraHusa Ha BknioyBaHe U usknioysade  |EN 50152-1 \;
Hene3ontTHW RPUNOXeHKs IEC 60077-4
12 Byvicoxkorontoeu A.C. ManuTauna Ha KeCco chearRerue IEC 62271-103
KomyTaTopu 3a HomuHanHu |ManuTaHnsa Ha BKNIOYBAHE U U3KMUBaHe
_ Hanpexetua sap 1 kVUp  |MexaHW4YHW U3NUTBAHUS 32 N3 LPXNBOCT
( BrrountenHo 52 kY
13 [TpoMeHNMBOTOKOBY WanuraHus Ha Kbco CheguHenne IEC 62271-104
KomyTaTopu 3a HoMWHaNHK |M3nkuTaHua Ha BKNOYBEHe U uskiousaHe  ||IEEE Std C37.247
Hanpesxenwuna ot 52 kV u MexaHuuHi u3nuTBaHnA 3a U3ALPKIRBOCT
Harope )
14 BucokosonToeu A.C. M3nutaHus Ha KbCo ChefuHeHne IEC 62271-102
PasefuHutenu 1 TecT Ha BKMIoYBaHe IEEE Std C37.34
3a3eMUTENHU KomyTaTtopy  |PaloTa npu Kbeo cherHeHre
WsnutaHus Ha onepaTtuBHa ¥ MexXaHuJHa
U3 BPXIBOCT
OnepaLupny NPY TEXKN YCNOBKA Ha neg
OnepaLnu npi TeMNepaTypRUTe rpaHnyy
Wanuradma Ha koHTAKTHATa 30HA
15 MpOMEHMBOTOKOBH -|BrAovuBaLLM ¥ M3KIHOYBALLW MOLHOCTH IEC 62271-106
KOHT2KTOpU U KoopauHauua ¢ yeTpoilcTBOTO Che 3atumTa
nycKaTenu OT KbCO cheanHeH e L - ' ‘
16 ABTOMATUYHM TecToBe Ha NPeKLEBAHKS IEC 62271-111 / |EEE Std ©37.60
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