Test repori No.:  FO1 04,20
ASEFA Pags 30/68
Type test according to: IEC 60947-2 Type:  NS630bH to 1600H
Test sequence 1l Sample 31042.08
Standard Kind of tests and requirements Test values
and clause Results
8352 ADDITIONAL SEQUENCE OF SHORT-CIRCUIT OPERATIONS
8.3.64 ON FOUR POLE CIRCUIT-BREAKERS
8.3.76
Test made on the same sample as for the three-pole
shori-clreuit or oh a new sample same/new New
Raled operational voltage Us Goo v
Test voltage U3 398V
Recovery voltage 1.05 x U3 418V
Rated ultimate short-circult breaking capacity fu 25,2 KA
Rated short-time withstand current foy 19.2 kA
Short-circult breaking capacity of the fourth pole (by arrangement) 39 kA
{not less than 60 % of Jy OF I, a5 applicable)
Table 11 Power factor 0.25 0.25(+0,-0,05)
Frequsncy 50 Hz 50 Hz
8.3.2.1 Contro! supply voltage 0.85x Us /. V FAY
7.21.1.3 Maximum value of the closing time J.oms
Sequence of operation 0-t-CO 0-1-C0O
Circult diagram Page 66
Calibration of the test clrouit Pagsform 169 Mext page
Safety area Pageform Page 66
Installation of the materlal tested Pageform Page 64
Energization direction Top/Bottom Top
60047-1 Cabling characterisiics
Table 9, 10 Cable 1. mm® . m?
and 11 Bar Lo fomm 100 x 10 mm
Number A 1
Length supply side J.omm 500 mm
load slde J.mm 500 mm
Tightening torque 50 Nm

Test laboratory: FO1- GRENOBLE ]
ASEFA recognised PLATFORM




Test report No.:  F01.04.20
ASEFA Page 31/68
Type tes! according to: 1EC 60047-2 Type. NS630bH to 1600H
Test sequencs Il Sample 31042.08
Standard Kind of tests and requirements Test values
and clause Results
609471 CALIBRATION OF THE TEST CRCGUIT
8.3.4.1.5
Oscillogram 20040283-0119
20040283-0122
Applled voltage 448.56 V
Frequency 60 Hz 50 Hz
RMS current value i 26.46 KA
at 20 ms fz J kA
h A kA
Average RMS. Valus 26.46 kA
Peak current maximum valus 58,23 kA
Power factor 02

Tast{aboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM

- TRE [ECIEN 60347:2




Test report No.:  F01.04.20
ASEFA Page 32/68
Type test according to: IEC 60947-2 Type:  NS630bH to 1600H
Tast sequence H Sample 31042.08
Standard Kind of tests and requirements Test values
and clause Results
OPERATION “0O"
Oscillogram 20040283.0123
Peak current value i 54,67 KA
I J KA
h J KA
Maximum tota! duration 19 ms
Racovery voltage Uy or Uiy }:4 432,12V
{phase to phase or phase to neutral) Uiz or Uz . LV
Unasy L_J of Uhany L] LV
Average valua U 43212V
- Ratio hetwaen Up, and Uy UndUs 1.08
Joule integral Phy 19.6 (kA)%s
Phs £ kAY’s
Phs 1. (kA)Y's
Maelting of the fusible elemant Yes/No No
Holes In the PE-sheet (if applicable) Yes/No No
Cracks observed Yes/No No
if Yes Page [
Time Interval betwesn operations 3min 4 min
OPERATION "CO1"
Oscillogram 20040283.0124
Applied voltage 435.08 V
Peak current value i 83,75 kA
b LKA
h £ KA
Maximum total duration 18.05 ms
Recavery voltage Urzy | or Unany )X 434,56V
(phase to phase or phase to neufral) Uy || or Uy B LV
Ur(3—1) or U,(a.m . FAY
Average value Um 434,56V
Ratto between U, and U, UnflUe 1.09
Joule integral Phy 18.72 (kA)’s
Phy 4. (kA)’s
Phs J. (kAY's
72113 _ Closing operation time J.oms
Melting of the fusible element Yas/No No
Cracks observed Yes/No No
ifYes Page .l
Test laboratory: FO1- GRENOBLE /fi‘"@gjeﬁeu 80947 ik
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Test report No.; F01.04.20
ASEFA Page 33’68
Type test according to: IEC 60947-2 Type: NS630hH to 1600H
Test sequence Hil Sample 31042.08
Standard Kind of tests and requirements Test values
and clause Rasults
VERIFIGATION OF DIELECTRIC WITHSTAND
Test voltage
2 x Uy, min, 1000V 1380V
8.3.3.5 Test sequence |
8.3.4.3 Test sequence ||
8.3.5.3 Test sequence | 1380V
8.3.6.5 Test sequence IV
8.3.7.3 Test sequence V, siage 1
8377 Test sequence V, stage 2
8.3.8.5 Combined test sequence
B.10.3.1 Test sequence B.1I
A5 Verification of discrimination
AB3 Verification of back-up protection
cJ3 individual pole short-circult test sequence
H.3 Test sequence for circuit-breakers for IT-systems
8.3.3.2.2 @) Application of the test voitage
-Main circuit of the circuit-breaker
-Isolating contacts of the withdrawable unit (If applicable)
Test duration 5s 5s
\
Test laboratory: FO1- GRENOBLE e s
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Test report No.;  F01.04.20
ASEFA } Page 34768
Type test according to: IEC 60947-2 Type: NSB30bH to 1600H
Test sequence ll| Sample 31042.08
Standard Kind of tests and requirements Test values
and clause Resulls

VERIFICATION OF LEAKAGE CURRENT
For clrcuit-breakers suitable for isolation having an

operational voltage U, greater than 60 V.

8.33.2 ~ Main clrcuit of the circuit-breaker
- Isolating contacts of a withdrawable unit (if applicable)

Test voltage 14 x U =788V 759V
609471 Application of the lest voltage
7.27

Leakage currant
8332 Test sequence | (in new condilion) £0.5 mA JomA
8.3.3.5 Test sequence | (after overload performance) <2 mA J.mA
8343 Test sequencs Il <2mA JmA
8.3.5.3 Tast sequence I <6 mMA 0 mA
8.3.6.5 Test sequence IV ‘ <2mA A mA
8.3.7.3 Test saquence V, stage 1 <2mA JomA
8.3.7.7 Test sequence V, stage 2 <BmA J.mA
8.3.8.5 Combined test sequence £2mA JomA
C.3 individual pole short-clrcuit test sequence fs B mA JomA
H.3 Individual pole short-circult test sequence iy <6 mA J.mA

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM

Date August 19th 2005




: Testreport No.: F01.04.20
ASEFA Page 35788
Type test according to: IEC 60947-2 Type: NSB30bH to 1800H
Test sequence Il Sample 31042.08
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
609471 Cabling characteristics
Table 8, 10 Cable A mm? 4. mm?
and 11 Bar 100 % 6 mm 100 x 40 mm
Number 2 ()
Length Jomm 500 mm
Tightening forque 50 Nm
Reference temperature 40°C£2°C ( :
Ambient temperalure 213°C
Correction factor (k = 1 for releases independent of amblant tsmparalure) K 1
Current setling value I 1600 A
Test current
ceitherkx2,0x1, A LA
8.3.6.1 Test sequence H (s = ) before 8.3.4.1
8.3.5.1 Test sequence | before 8,3.5.2
8.3.6.1 Test sequance IV before 8.3.6.2
8.3.6.6 Test sequence IV after 8.3.6.5
8.3.7.4 Test sequence V before 8,3.7.5
8.3.8.1 Comblned test sequence hefore 8.3.8.2
Ab Verlfication of discrimination hefors 8.3.5.2
AB.3 Varlfication of back-up profection before 8.3.5.2
orkx2.5% 1, 4000 A 4000 A (
8.3.5.4 Test sequence [l (s = Iy) after 8.3.4.5 '
8.3.5.4 Test sequence 1l after 8.3.5.3
8.3.7.8 Test sequance V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
A5 Variflcation of discrimination after 8.3.6.3
AB3 Verificalion of back-up protection  after 8.3.5.3
C4 Individuat pole short-clrcuit test sequence
H4 Test sequence for clrcuit-breakers for IT-systems
Tripping time (for twice ihe value of current selting on single pole)
Neutral <270s 126s
Phi <270s i31s
Ph2 s s
Ph3 <ls J.s
T
Test laboratory: FO1- GRENOBLE &4
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Test report No.;  F01.04.20
ASEFA Page 36/68
Type test according to: IEC 80947-2 Type: NS630bH to 1600H
Test sequence Il Sample 31042.09
Standard Kind of tests and requiremenis Test values
and clause Resuits
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
609847-1 Cabling characterislics
Table 9, 10 Cable J. mom? . mm?
and 11 Bar 100 x 5 mm 100 x 10 mm
Number 2 1
- Length J.mm 500 mm
Tightaning torque 50 Nm
Referance temperature 40°C+2°C
Amblent temperature 225°C
Correction factor {k = 1 for releases independent of ambient temperalure) k 1
Current seiting value Iy 1600 A
Test current
either k x 2.0 x Iy 3200 A 3200 A
'B.3.5.1 Test sequence U {fes = f) before 8.3.4.1
8.3.5.1 Test sequence N hefore 8.3.5.2
8.3.6.1 ‘Test saquence IV before 8,3.8.2
8.36.6 Test sequence IV after 8.3.6.6
8.3.7.4 Test sequence V before 8.3.7.5
8.3.8.1 Combined test sequence before 8.3.8.2
A5 Verification of discrimination before 8.3.6.2
AB.3 Verlfication of back-up protection  before 8.3.5.2
orkx2.5%x/, LA A
8.3.54 Test sequence  (fos = k) after 8.3.4.5
8.3.5.4 Test sequence [l after 8,3.5.3
8378 Test sequence V after 8.3.7.7
83.8.7 Combined test sequence after 8,3.8.8
Ab Verification of discrimination after 8.3.5.3
AB3 Verlfication of back-up protection after 8.3.5.3
cAa Individual pole short-clreult test sequence
H4 Test sequence for circuit-breakers for IT-systems
Tripping time (for iwice the value of current selting on singla pole)
Neulral <2703 237 s
Phy $270s 228s
Phs $270s 221s
Phy . 22708 . 1 2358
Tast laboratery: FO1- GRENOBLE G2 *[RF IECIEN 60847-2
ASEFA recognised PLATFORM e iT, 2.1 form 46—
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Test report No.:  F01.04.20
ASEFA Page 37158
Type test according to: 1EC 60947-2 Type: NS830bH to 16800H
Test sequence Il Sample 31042.09
Standard Kind of tesis and requirements Test values
and clause Resulls
8.3.5.2 RATED ULTIMATE SHORT-CIRCUIT
BREAKING CAPACITY
Utilization category B
Rated operational voltage U, 415V
Recovery voltage 1.08x U, 43576V
Rated ultimate short-circylt breaking capacity feu 70 kA
Raied shor-circuit making capacity lem 154 kA
Tablo 14 Power factor 0.20 0.20
Frequency 50 Hz 50 Hz
8.3.2.1 Control supply voltage 0.85x U; LV I N
7.21.1.3 Maximum value of the closing time J.ms
Sequence of operafion 0-1-C0O 0-t-CO
Circuit diagram Page 66
Calibratlon of the test clrcuit Pageform Next page
Safely area Pageform Page 85
Installation of the matetlal tested Pageform Page 84
Energization direction Top/Bottom Top
8.3.2.1 Smallest individual enclosure (if applicabls)
Typa A
Kind of material A
Inside dimensions
Helght A, mm
Width J.mm
Depth J.mm
80047-1 Cabling characteristics
Table 9, 10 Cable A, mm? S mm?
and 11 Bar 100 x 6 mm 400 % 10 mm
Number 2 1
Lengih supply side Jomm 350 mm
load side J.mm 350 mm
Tightening torque 650 Nm
Testlaboratory: FO1- GRENOBLE &
ASEFA recognised PLATFORM
Date August 10th 3005
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Testreport No.:  F01.04.20
ASEFA Page 36/68
Type test according to: IEC 80947-2 Type: NSB830bH to 1600H
Test sequence Ml Sample 31042.08

Standard Kind of tests and requirements Test values

and clause Results

60947-1 CALIBRATION OF THE TEST GRCUIT

8.3.4.1.5
Osclllogram 20040288-0003

20040288-0007
Applled voltage 44017V
Frequency 50 Hz 50 Hz
RMS current value iy 70.21 kKA
at20 ms I3 70,89 kA
Iy 69.51 kKA

Average RMS. Value 70.23 KA
Peak current maximum value 166,12 kA
Power factor 0,17

Test laboratory: FO1- GRENCBLE f.(zé TRF IEC/EN 80947-2

ASEFA recognised PLATFORM €3 73 Ed.24fom 96975
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Testreport No.:  F01.04.20
ASEFA Page 30/68
Type test according to: |[EC 60947-2 Type: NS630bH to 1600H
Test sequence HHi Sample 31042.09
Standard Kind of tests and requirements Test values
and clause Resulis
OPERATION "O"
Osclllogram 20040288.0011
Peak current value iy 123.68 kA
Iy 111.73 KA
Iy 68.28 kA
Maximum total duration 12,8 ms
Recovery voltage Uyt.z) <] or Uy 443,07V
{phase to phase or phase to neutral) U PX{ or Uiy 443,15V
U[(3.1) )x‘ or U:(&N) 443.16 V
Average value Umn 443,13V
Ratic between Uy, and U, - UndUa 1.06
Joule integral Ph, 74.45 (kAY's
Ph; 63.58 (KA)’s
Phs 18.06 (kA)’s
Melling of the fusible element YeosiNo No
Holes in the PE-shest {if applicable) Yas/No No
Cracks observed Yes/No No
if Yes Page /.
Time interval between operations 3 min 3 min
OPERATION “CO1*
Osclllogram 20040288.0012
Applied voltage 450,46
Paak current vaite # 118.6 kKA
I 114.6 kA
h 65.68 kA
Maximum fotai duration 13.8ms
Recovery vo!tage U;u.z) }I_‘ or Um_m 444,72V
(phase to phase or phase to neutral) Uiza < or Ut 44521V
U,(;H) K‘ Oof Ur[S—N) 443,97V
Average value Um 44463V
Ratio betwean Uy, and U, UndUy 1.07
Joule integral Phy 67.25 (kAYs
Ph; 67.14 (kAYs
Phy 20,07 (kAY’s
724143 Closing operation time A ms
Meiting of the fusible element YesiNo MNo
Cracks observed Yes/No No
if Yes o Page .1
L—-f‘
Testlaboratory: F01- GRENOBLE e ;’E‘g TRF IEC/EN 60947-2

ASEFA recognised PLATFORM




Test report No.:  F01.04.20
ASEFA Page 7 40/68
Type test according to: [EC 60847-2 Type: NS630bH fo 1600H
Test sequence Il Sample 31042.09
Standard Kind of tests and requirements Tast values
and clause Resulls

VERIFICATION OF DIELECTRIC WITHSTAND

Test voltage
2 % Uy, min. 1000V 1000V
8,3.3.5 Test sequence |
8.3.4.3 Test sequence i
8.3.5.3 Test sequence I 1000V
8.3.6.5 Test sequence |V
8313 Test sequence V, stage 1
8.3.7.7 Tast saguence V, stage 2
8.3.8.5 Combined test sequence
B.10.3.1 Test sequence B.lI
Ab Verification of discrimination
AB.3 Verification of back-up protection
C.3 Individual pole short-circult test sequence
H.3 Test sequence for circult-breakers for IT-systems

8.3.3.2.22) Application of the test voltage
-Main circuit of the circult-breaker
-Isolaling contacts of the withdrawable unit (if applicable)

Test duralion bs 5s
Test laboratory; FO1- GRENOBLE e ,5 g—_;;ﬁ
ASEFA recognised PLATFORM “ 'ﬂ Rl
&5 e
Dato August 18003005
ate August 10ih< 5225 gﬁﬁ
"%{5;?‘ Bn




Test report No.:  F01.04.20
ASEFA Page 41768
Type test according to: IEC 60947-2 Type: NS630bH fo 1600H
Test saguence Il Sample 31042.09

Siandard Kind of tests and fequ]remenls Test values
and clause Resulis

VERIFICATION OF LEAKAGE CURRENT

For circuif-breakers suitable for Isolation having an

operational voltage U, greater than 50 V.
8.3.32 ~ Main circuit of the circuit-breaker

- Isolating contacts of a withdrawahle unit {if applicable)

Tast voltaga 11 x Uy =457V 457V
60947-1 Application of the test voltage
727

Leakage current
8.3.3.2 Test sequence | {in nsew condition) £ 0.5 mA . mA
8.3.3.6 Test sequence | {afler overload psrformancs) <2 mA 4. mA
8.3.4.3 Test sequence || <2mA A mA
8.3.5.3 Test sequence Il <6 mA 0.08 mA
8365 Test sequence IV <2 mA JomA
8373 Test sequence V, stage 1 <2 mA 4 mA
8.3.7.7 Test sequence V, stage 2 SBMmA 4. mA
8.3.8.5 Comblned lest sequence <2 mA JomA
C.3 Individual pole short-circuit test sequence £y <6 mA A mA
H3 Individual pole short-circut test sequence iy S6mA 4. mA

Test laboratory: F01- GRENCBLE
ASEFA recognised PLATFORM




Testreport No.:  F01.04.20
ASEFA Page 42 /68
Type test according to: 1EC 60947-2 Type: NS630bH to 1600H
Test saguence Il Sample 31042.09
Standard Kind of tests and requirements Test valuas
and clause Resulits
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
60947-1 Cabling characteristics
Tahle 9, 10 Cable J. mm? J. mm?
and 11 Bar 100 x5 mm 100 x 6 mm
Mumber 2 2
Length Ao mm 500 mm
Tightening torgue 50 Nm
Reference temperature 40°C+2°C
Amblent ternperature 18.4°C
Correction factor (k= 1 for relcases Indepeandent of amblont temperature) k 4
Current setting value Iy 1600 A
Test current
eltherk x 2.0 x/y LA LA
8.3.5.1 Tast sequences I (s = /o) before 8.3.4.1
8.3.5.1 Test sequence (i hefore 8.3.5.2
8.3.6.1 Test saquence IV hefore 8.3.6.2
8.3.6.6 Tast sequence IV after 8.3.6.5
83,74 Teost sequence V hefore 8.3.7.5
8.3.8.1 Combined test sequence before 8.3.8.2
Ab Verification of discrimination before 8,3.5.2
AB.3 Verification of back-up prolection before 8.3.6.2
orkx2.5x%x 4000 A 4000 A
8.35.4 Test sequence I {les = k) after 8.3.4.5
8.3.54 Test sequence 1l after 8.3.6.3
8.3.7.8 Test sequence V after 8.3.7.7
8.3.87 Combined test sequence after 8.3.8.6
AS Verification of discrimination after 8.3.5.3
AB.3 Verification of back-up protection  after 8.3.5.3
CA4 Individual pole short-clrcuit {est sequence
H4 Test sequence for circult-breakers for 1T-systems
“Tripping time (for twice the value of current setting on single pole)
Neutral £270s 1245
Phy <2708 1308
Ph;
Phs
Test taboralory: FG1- GRENOBLE
ASEFA recegnised PLATFORM




Testreport No.t  F01.04.20
ASEFA Page 43768
Type test according to! [EC 60847-2 Type: NS630bH to 1600H
Test sequence Tl Sample 31042.10
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF QVERLOAD RELEASES
ON EACH POLE SEPARATELY
60947-1 Cabling characterisiics
Table 9, 10 Cable J. mm? 186 mm®
and 11 Bar 40 x5 mm Jox L mm
Number 2 1
Length 4. mm 500 mm
Tightening torque : 50 Nm
Reference temperature 40°C+2°C
Ambient temperature 22°C
Correction factor ( = 1 for releases Indepéndent of amblont temparature) K 1
Current sefting valua Iy 630*0.4=252A
Test current
aitherkx2.0x 1 504 A 504 A
8.3.5.1 Test sequence It {/s = L) hefore 8.3.4.1
8.3.5.1 Test sequence (Il before 8,3.5.2
8.3.8.1 Test sequence IV before 8.3.6.2
8.3686 Test sequence IV after 8.3.6.5
8374 Test sequence V hefore 8.3.7.5
8.3.8.1 Combined test sequence bsfore 8,3.8.2
AL Verification of discrimination before 8.3.6.2
A63 Verification of back-up protestion  before 8.3.5.2
orkx26x%1H LA LA
8.3.64 Test sequence Il {is = J) after 8.3.4.5
8.3.5.4 Test sequenca I after 8.3.5.3
8.3.7.8 Test sequence V aftar 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
A5 Verification of discrimination after 8.3.5.3
AB.3 Verification of back-up prolection after 8.3.5.3
C.4 Indlvidual pole short-circuit lest sequence
H.4 Test sequence for circuli-breakers for IT-systems
Tripping time (for twice the value of current setting on single pole)
Neutral 2270s
Phs <270s
Pha £270s
Phs £270s

Test laboratory: FO1- GRENOBLE
ASEFA recognisad PLATFORM

Date August 18th 2006




Test report No.:  F01.04.20
ASEFA Page 44 /68
Type test according to: IEC 609472 Type: NS630bH 1o 1600H
Test sequence Il Sample 31042.10
Standard Kind of tests and requirements Test values
and clause Results
8352 RATED ULTIMATE SHORT-CIRCUIT
BREAKING CAPACITY
WHilization category B
Rated operational voltage U, 415V
Recovery voltage 1.05x U, 435,75V
Rated ullimate short-circuit breaking capacily b 70 kA
Rated short-circult making capacity Iem 154 kA
Table 11 Power factor 0.20 0.20(+0,-0,08)
Frequency 50 Hz 50 Hz
8.3.2.1 Control supply voltage 085 x ULV FAY
7.21.1.3 Maximum value of the closing thme J.ms
Sequence of aperation 0-t-CO 0-t-CO
Circult diagram Page 66
Calibration of the test circult Pageform Next page
Safely area Pageform Page 65
Installation of the matertal tested Pageform Page 64
Energization direction Top/Bettom Top
8.3.2.1 Smallest individual enclosure (if applicable)
Type A
Kind of malerial A
Inside dimensions
Height J.mm
Width A mm
Depth Jomm
60947-1 Cabling characieristics
Table 8, 10 Cable J. mm? 1. mm®
and 11 Bar 40x 5 mm 40 x 5 mm
Number 2 2
Length supply side Jomm 350 mm
load side J.mm 350 mm
Tightening torque 50 Nm
7=
Test laboratory: F01- GRENOBLE EC/EN 60§47-2
ASEFA recognised PLATFORM 4
Date August 1




Testreport No.: F01.04.20
- ASEFA Page 45/ 68
Type test according to: 1EC 60847-2 Type: NS630bH to 1600H
Sample 31042,10
Standard Kind of tests and requirements Test values
and clause Results
60947-1 CALIBRATION OF THE TEST CRCUIT
8.3.4.15
Osclilogram ‘ 20040288-0003
20040288-0007
Applled voltage 44017V
Frequency ' 50 Hz 50 Hz
RMS current value & 70.21 kA
at 20 ms f 70.99 kKA
h 60,51 kA
Average RMS. Valie 70.23 kA
Peak current maximum value 156,12 kKA
Power factor 017
Test laboratory: FOi- GRENOBLE /r, R “‘-‘J'Thh / :
ASEFA recognised PLATFORM (': A/ Edrgtem 1697
. ':' '/:.“.'\ . &
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Test report No.:  F01.04.20
ASEFA Page 46 /68
Type test according to: IEC 60e47-2 Type: NS630bH to 1600H
Test sequence Il Sample 31042.10
Standard Kind of tests and requirements Test values
and clause Resulis
QPERATION "O"
Oscillogram 20040288.0013
Pesgk current value § 122.69 kKA
I 114.04 kA
ks 69.83 kA
Maximum total duration 13,45 ms
Recovery voltage Uqr) X or Uigrny 443.07V
(phase to phase or phase to neulral) Uz ] or Uiy 443.52V
Urany ’E of Uia.y 443.19V
Average value U 443,26V
Ratio between Uy, and Uy UdUe 1.06
Joule Integral Ph; 75.29 (kAYs
Phy 67.36 (kA)’s
Phs 20.94 (kAYs
Melting of the fusible element YasiNo No
Holes in the PE-sheet (if applicable) Yes/No No
Cracks observed YesiNo No
if Yes Page /.
Time interval between operations 3min 3 minh
OPERATION “CO1"
Oscillogram 20040288.0014
Applied voltage 448.34 V
Peak current value iy 70.71 kA
fa 109.66 kA
I 123.37 KA
Maximum tolal duration 14,4 ms
Recovery voltage Ui X or Unny 442,94V
(phase to phase or phase to neutral) Uiz VA or Unay 442,13V
. U,(s.q) m or U{(3.N) 442,98V
Average value Umn 442,68 V
Ratio between U, and U, Ul 1.06
Joule integrad Phy 27.23 (kA)’s
Phy 49,66 (kAY’s
Phs 79.18 (kA)’s
7.2.1.1.3 Closing operation time Joms
Melting of the fusible element YeasiNo No
Cracks observed No
ifYes " Page /.
Test laboratory: FO1- GRENOBLE SN X 1ECIEN 608472
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Testrepori No,:  F01.04.20
ASEFA Page 47168
Type test according to: IEC 60047-2 Type: NS630bH fo 1600H
Test sequence (I} Sample 31042.10
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF DIELECTRIC WITHSTAND
Test voltage
2 % U, min, 1000V 1000 V
8.3.3.6 Test sequence
8.34.3 Test sequence (|
8.3.6.3 Test sequence 1l 1000V
8.3.6.5 Test sequehce IV
8.3.7.3 Test sequence V, stage 1
83.7.7 Test sequence V, stage 2
8385 Combined test sequence
B.10.3.1 Test sequence Bl
A5 Verification of discrimination
AB.3 Verification of back-up protection
C3 Individual pole short-circull test sequance
H.3 Test sequenca for circult-breakers for IT-systems
§.3.3.2.2q) Application of the test voitage
~Main circuit of the circuit-breaker
-Isolating contacts of the withdrawable unit (if applicable)
Test duration 6s 5s

Test laberatory: FO1- GRENOBLE
ASEFA recognised PLATFORM

Date August 16th 20




Test report No.:  F01.04.20
ASEFA Page 48 /68
Type test according to: 1EC 60847-2 Type: NS630bH to 1600H

Test sequence il Sample 31042.10

Standard Kind of tests and requiremenis Test values
and clause Restllts

VERIFICATION OF LEAKAGE CURRENT

For circult-breakers suitable for 1sofation having an

operational voltage U, greater than 60 V.
8.3.3.2 - Maln circult of the clrcuit-breaker

- Isolating contacts of a withdrawable unit (if applicable)

Test voltage 14 x U, =457V 457 V
60947-1 Application of the test voltage
7.27

Leakage current
8.3.3.2 Test sequence | (in new condition) £0.5mA A mA
8335 Test sequence | (after overload performance) <2 mA o mA
8.343 Test sequence 1 £2mA J.mA
8.3.6.3 Test sequence I < B mA 0.05mA
8365 Test sequence 1V <2mA . mA
8.37.3 Test sequence V, stage 1 <2 mA J.mA
8.3.7.7 Test sequence V, slage 2 <BmA JomA
8,3.8.5 Combined test ssguence <2 mA JomA
C.3 Individual pole short-circuit test sequence fu <8 mA J.mA
H.3 Individual pole short-circuit test sequence /iy <BmA JomA

Test laboratory: FO1- GRENOBLE

ASEFA racognised PLATFORM
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Tast report No.:  F01.04.20

Type test according fo: IEC 60947-2

Type:

NS630bH to 1600H

Test sequence li Sample 31042.10
Standard Kind of tests and requirements Test values
and clause Resulls
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
60947-1 Cabling characteristics
Table 9, 10 Cable A, om? 185 mm?
and 11 Bar 40 % 5 mm ox 4o mm
Number 2 1
Length Jomm 500 mm
Tightening torque 50 Nm
Refarence temperature 40°C+2°C
Amblent temperature 206 °C
Correction factor (k=1 for releases indepandent of amblent temperature) X 1
Current setling value i 830*0.4=252A
Test current
eitherkx2.0x i, LA LA
8.3.51 Tast sequence 1l (I = L) hefore 8.3.4.1
8,3.5.1 Tast sequsnce il before 8.3.5.2
8.3.6.1 Test sequence iV before 8,3.6.2
8.3.6.6 Test sequence V afier 8.3.8.6
8374 Test sequence V before 8,3,7.5
8.3.8.1 Combined test sequence before 8.3.8.2
AB Verlfication of discrimination before 8.3.5.2
AB.3 Vaerification of back-up protection  before 8.3.5.2
orkx2.56x/h 630 A 830 A
8.3,5.4 Test sequence Il ({s = Ly} after 8.3.4.5
8.3.5.4 Test sequence I after 8.3.5.3
8.3.7.8 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
A5 Verification of discrimination  after 8.3.5.3
AB.3 Verificalion of back-up protectlon after 8.3.5.3
C4 Individual pole short-circuit test sequence
H4 Test saquence for circuit-hreakers for IT-systems
Tripping time (for twice the value of cuirent setling on single pole)
Neutral <270s
Phy <270s
Ph, <270s
Pha <270s

Test laboratory: FOi- GRENOBLE
ASEFA recognised PLATFORM

Date Auguist 191 2006 £,




PN

Testraport No.:  F01.04.20
ASEFA Page 50768
Type test according to: 1EC 80947-2 Type: NS830bHto 1600H
Test sequence |l Sample 31042.11
Standard Kind of tests and requirements Test values
and clause Resulls
VERIFICATION OF OVERLOAD RELEASES
ON EACH.POLE SEPARATELY
60947-1 Cabling characteristics
Table 9, 10 Gable 4. mm? A mm?
and 11 Bar 100 x 6 mm 100 x & mm
Number 2 2
L.ength J.omm 500 mm
Tightening torgue 50 Nm
Reference temperature 40°C+2°C
Amblent temperature 22°C
Cotrection factor (k = 1 for releases Independent of ambtent temperaura) k 1
Current sefting value In 1600 A
Test current
eltherkx 2.0 x iy 3200 A 3200 A
8.3.5.1 Test sequence Il {fes = o) befora 8.3.4.1
8.3.5.1 Test sequence lll before 8.3.5.2
8.3.6.1 Test seguence IV hefore 8.3.6.2
8.36.0 Test sequence IV after 8.3.6.5
8374 Test sequence V before 8.3.7.5
8.3.8.1 Combined test sequence before 8.3.8.2
AB Verification of discrimination before 8.3.5.2
AB3 Verification of back-up protection before 8,3.5.2
orkx2.5x A LA
8354 Test sequence It (s = fe) after 8,3.4.5
8.3.5.4 Test sequence HI after 8.3.5.3
83.78 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
Ab Verification of discrimination aftar 8.3.6.3
A6.3 Verification of back-up protection  after 8.3.5.3
C.4 Individuat pole shori-clrcult fest saquence
H.4 Test sequence for circult-breakers for {T-systems
Tripping time (for twice the value of current setting on single pote)
Neutral <270s 228s
Phy <270s 204 s
Pha £270s 2158
Phs <2708 226 s
Test laboratory; FO1- GRENOBLE
ASEFA recognised PLATFORM




Test report No.:  F01.04.20
ASEFA Page 51768
Type test according to; |EC 60047-2 Type: NS830bH to 1600H
Test sequence Sample 3104211
Standard Kind of tests and requirements Test values
and clause Results
8,3.6.2 RATED ULTIMATE SHORT-CIRCUIT
BREAKING CAPACITY
Utilization category B
Rated operational voliags U, 440V
Recovery voltage 1.06 x U, 462V
Rated ultimate short-circuit breaking capacity feu 85 kA
Rated short-circuit making capacity fem 143 KA
Table 11 Power factor 0.20 0.20
Frequency ‘ 50 Hz 50 Hz
8.3.21 Control supply voltage 0.85x U LV SV
7.2.1.1.3 Maximum vaiue of the ¢losing time 4. ms
Sequence of operation C-t-CO 0-t{-CO
Cireult diagram Page 66
Calibration of the test circuit Pageform Next page
Safety area Pageform Page 66
Installation of the material tested Pageform Page 64
Energization direction Top/Boltom Top
8.3.2.1 Smallest Individual enclosure (if applicable)
Type g
Kind of material A
Inside dimensions
Height J.omm
Width Jomm
Depth 4. mm
60947-1 Cabling characterlstics
Table 9, 10 Cable A mm? J. mm?
and 11 Bar 100 x 5 mm 100 x 10 mm
Number 2 1
Length supply side Jomm 350 mm
load side J.mm 360 mm
- Tightening torgue 50 Nm
}

Test laboratory: FOt- GRENOBLE
ASEFA recognised PLATFORM




Test report No.; F01.04.20

ASEFA Page B2/68
Type test according to: IEC 60847-2 Type: NS630bH to 1600H
Sample 31042.11
Standard Kind of tests and reguirements Test values
and clause Resulls
609471 CALIBRATION OF THE TEST CRCUIT
8.3.4.1.8
Oscillogram 20040288-0015
20040288-0018
Applied voltage 474,23V
Frequency 50 Hz 50 Hz
RMS current valus Iy 66.54 kA
at20 ms h 66.80 kKA
fs 64,32 KA
Average RMS. Value 65.80 kA
Peak current maximum value 139.08 kA
Power factor 0,17

Tesl]aboralory F01- GRENOBLE

ASEFA recognised PLATFORM

1EC} 60947 2
£,

Data August 191h 2005




Testreport No.:  F01.04.20
ASEFA Page 53 /68
Type test according to: 1EC 60047-2 Type: NS830bH to 16004
Test saquence (Il Sample 3104211
Standard Kind of tesis and requirements Test values
and clause Resulis
OPERATION “O"
Oscillogram 20040288.0018
Peak current value A 113,30 KA
I 100.34 kA
i 73.62 KA
iMaximum total duration 14.5 ms
Recovery voltage Uty X or Uty 466.08 V
{phase to phase or phase fo neultral) Uag X] or Uray 466.46 V
U;(a.i] I or U;(a_m 466,07V
Average value Um 4668.21V
Ratio befween Ug, and U, UpfUs 1.05
Joule integral Phy 65.85 (kA)’s
Phy 51,57 (kA)’s
Phy 20.68 (kA)’s
Melling of the fusible element YesiNo No
Holes in the PE-sheet (if applicable) Yes/No No
Cracks observed Yas/No No
if Yes Page ./,
Time interval hetween operations 3min 3min
OPERATION "CO1#
Oscillagram 20040288.0020
Applied voltags 47463V
Peak current value i 109.681 kA
N 97.03 kA
Iy 7715 kA
Maximum total duration 20.26 ms
RSCOVBIY voltage Um.z) ?Av‘ or U;(i.u) 468,37V
{phase to phase or phase to neutral) e X or Uy 468.39 V
U.-(3.1) x ar U,(;;N) 468,21V
Average value U 468.32V
Ratic between Uy, and Uy Unnf Uy 1.06
Joule integral Ph 59,66 (kA)’s
Ph, 47.00 (kA)s
Phs 22.24 (kAY’s
72113 Closing operation tima Joms
Maelting of the fusible slement Yes/io No
Cracks ohserved Yes/No No
if Yes \ Page /.
Test laboralory: FO1- GRENOBLE Wi TREJEC/EN 60947-2 E:‘ .
ASEFA recognised PLATFORM . ?}fom 41 %
s F%,




Testreport No..  F01.04.20
ASEFA Page 54 /68
Type test according to: 1EC 60947-2 Type: NS630bH to 1600H
Test sequencs i Sample 31042.11
Standard Kind of tests and requirements Tost values
and clause Resulis
VERIFICATION OF DIELECTRIC WITHSTAND
Test voltage
2 % Uy, min. 1000 V 1000V
8.3.35 Test sequence |
8.3.4.3 Tast sequence |l
8.3.5.3 Test sequencs il 1000V
8.38.5 Test sequence IV
8.3.7.3 Test sequence V, stage 1
8377 Test sequence V, stage 2
8.3.8.5 Combined test sequence
B.10.3.1 Test saquence B.li
AB Verification of discrimination
AB3 Verlfication of back-up protection
C.3 Individual pole short-circult test sequence
H.3 Test sequence for clrcult-breakers for IT-systems
8.3.3.2.24) Application of the test voitage
-Main clrcult of the circult-breaker
-Isalating contacts of the withdrawable unit (if applicable)
Test duration 6§ §s
\ 6;:\{“@
Test laboralory: FO1- GRENOBLE H/ ?(—\w 2
ASEFA recognised PLATFORM >g {f? il
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Test report No.:  F01.04.20
ASEFA Page 55/68
Type test according fo; 1EC 60947-2 Type; NSG630bH to 1600H

Test sequence |Ii

Sample 31042.11

Standard Kind of tests and reguirements Test values
and clause Results

VERIFICATION OF LEAKAGE CURRENT

For ¢lrcuit-hreakers suitahle for Isclation having an

operational voltage U, greater than 60 V.
8.3.3.2 - Maln clrcuit of the circult-breaker

« Isolating contacts of a withdrawable unlt {if applicablea)

Test voltage 11 x U, =484 V 484V
60947-1 Application of the test voitage
7.2.7

Leakage current
8.3.3.2 Test ssquence | (in new condition} <0.5 mA J.mA
B.3.3.5 Test sequence | (after overload performance) <2mA 1. mA
8.34.3 Tast sequencs li <2mA J.mA
8.3.5.3 Test sequence HI £8mA 0.5 mA
8.3.6.6 Test sequence IV <2mA 4. mA
8.3.7.3 Test sequence V, stage 1 L2mA . mA
8.3.7.7 Test sequence V, stage 2 <BmA 4. mA
8.3.8.5 Combined test sequence S2mA J.mA
C3 Individual pole short-clrcuit test sequence ky, <8 mA JomA
H3 Individual pole short-circuit test sequence /iy S8 mA J.mA

Test laboratory: F01- GRENOBLE
ASEFA recognised PLATFORM




Testreport No.:  F01.04.20
ASEFA Page 56768
Type test according to; 1EC 60847-2 Type: NSB30bH to 1600H
Test sequence Il Sample 31042.11
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
609471 Cabling characteristics
Table 8, 10 Cable J. ram? 4. mm?
and 11 Bar 100 x 5 mm 100 x 5 mm
Number . 2 2
Length J.omm 500 mm
Tightening torque 50 Nm
Reference temperature 40°C+£2°C
Ambient temperature 18.4 °C
Correction factor (k = 1 for releases Independent of amblent temperature) k 1
Current selting value I 1600 A
Test current
eitherk x 2.0 x J; A A JA
8.3.5.1 Test sequence I (fs = fw) before 8.3.4.1
8.3.5.1 Test sequence Hl pefore 8.3.5.2
8.3.6.1 Test sequence IV before 8.3.6.2
8366 Test sequence IV after 8.3.6.5
8.3.74 Test sequence V before 8.3.7.5
8.3.8.1 Combined isst sequence before 8.3.8.2
Ab Verification of discriminalion before 8.3.5.2
AB3 Verification of back-up protection bsfore 8.3.5.2
orkx25x/t 4000 A 4000 A
8,3.54 Test sequence Il (ks = lw) after 8.3.4.5
8.3.5.4 Test sequence il after 8,3.5.3
8.3.7.8 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
Ab Varification of discrimination after 8.3.5.3
AB3 Verification of back-up protection after 8.3.5.3
CA individual pole short-circuit test sequence
H.4 Test sequence for circuit-breakers for IT-systems
Tripping time (for twice the value of current sefling on singls pole)
Neutral £270s
Phy <270s
Phy <270s
Ph; $270s"
Test laboratory: FO1- GRENOBLE ,3§ TRF |ECIEN eoﬁ’,
ASEFA recognised PLATFORM “Z Ed, 2.1 form
Date August 19th 200{“5
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Testreport No.:  F01.04.20
ASEFA Page 57768
Type test according fo: 1EC 60947-2 Type: NS630BH to 1600H
Test sequence |l Sample 31042.12
Standard Kind of lests and requirements Test values
and clause Restills
VERIFICATION CF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
809471 Cabling characteristics
Table 9, 10 Cabla J. mm? 4. mm?
and 11 Bar . 100 % & mm 100 X 5 mm
Number 2 2
Length Jomm 500 mm
Tightening torque 50 Nm
| Reference temperature 40°C+£2°C
Amblent temperature 225°C
Correction factor (k = 1 for releases independent of amblent temperature) K 1
Current seiting value I 1600 A
Test current
eitherkx2,0 x4, 3200 A 3200 A
8.3.5.1 Test sequence il (ks = fw) before 8.3.4.1
8.3.5.1 Test sequance 1] before 8.3,5.2
8,3.6.1 Test sequence IV before 8.3.6.2
8.3.66 Test ssquence IV after 8.3.6.6
8.3.7.4 Test sequence V before 8.3.7.5
8.3.81 Combined test sequence before 6.3.8.2
Ab Verification of discrimination hefore 8.3.5.2
AB.3 Verification of back-up protection before 8.3.5.2
orkx25x%/, LA A A
8.3.5.4 Test sequence Il {les = Jw) after 8,3.4,5
8.3.5.4 Test saquence IH after 8.3.5.3
8.3.7.8 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
A5 Verification of discrimination after 8,3.5.3
AB3 Verification of back-up protection after 8.3.5.3
C.4 individual pole short-clrcuit test sequence
H.4 Test sequence for clreuit-breakers for IT-systems
Tripping time (for twice the value of current sefting on single pole}
Neutral <270s 223s
Piy <270s 2308
Ph. <£270s 2228
Phs £270s. ‘22? s
Test laboralory: FO1- GRENOBLE
ASEFA racognised PLATFORM
Date August 19th 2005




Test report No.:  F01.04.20
ASEFA Page 58/68
Type test according to: IEC B0947-2 Type: NS630bH to 1600H
Test saquence 1li Sample 31042.12
Standard Kind of tests and requirements Test values
and clause Results
8.3.5.2 RATED ULTIMATE SHORT-CIRCUIT
BREAKING CAPACITY
Ulilization category B
Rated operatlonal voltage U, 890V
Recovery voltage 1.05x U, 7245V
Rated ultimate short-circuit breaking capacity leu 42 KA
Rated short-circult making capacity fem 88.2 kA
Table 11 Power factor 0.25 0.25(+0,-0,05)
Freguency 50 Hz 50 Hz
8.3.2.1 Contro! supply voltage 085U, LV NAY
72413 Maximum value of the closing time Joms
Sequence of operalion 0-t-CO 0-{-CO
Clrouit diagram Page 66
Calibration of the test circuit Pageform Next page
Safety area Pageform Page 65
[nstallation of the material tesled Pageform Page 64
Energizatlon direction Top/Bottom Beitom
8.3.2.1 Smallest Individual enclosure (if applicable)
Type A
Kind of material NA
Inside dimensions
Hetght Jomm
Width J.omm
Dapth A mm
609471 Cabling characteristics
Table 9, 10 Cable {. mm? J.mm?
and 11 Bar 100 x 5 mm 100 x 10 mm
Number 2 1
Length supply side J.mm 6500 mm
load slde Aomm 500 mm
Tightening torgue 50 Nm

Test laboratory: F01- GRENOBLE
ASEFA regognised PLATFORM

Dala August 19th 2006




ASEFA

Test report No.: F01.04.20
Page 58/68

Type test according to: IEC 60947-2

Type: NSBG30bH to 1600H
Sample 31042.12

Standard Kind of tests and requirements Test values
and clause Resulls
609471 CALIBRATION OF THE TEST CRCUIT
8.34.15

Oscliiogram 1 20040283-0141

Applied voltage

Frequency

RMS current value

at20 ms

Average RMS. Value

Peak current maximum valua

Power faclor

20040283-0150

735,856V

50 Hz 50 Hz
§i 42.00 KA

fa 42,32 kA

i3 43,26 kA
42.48 kA

81.48 kA

0,21

Test Iaboratory: FOt- GRENOBLE
ASEFA recognlsed PLATFORM
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Test report No.:  F01.04.20
ASEFA Page 80/68
Type test according to: IEC 60947-2 Type: NS630bH fo 1600H
Test sequence 1 Sample 31042.12
Standard Kind of tests and requirements Test valuas
and clause Results
OPERATION “O"
Osclllogram 20040283.0161
Peak current value i 59.64 kA
I 71.74 kA
I3 82.66 kA
Maximum total duration 21.06 ms
Recovery voltage Utz < or Uigtg 732,16 V
{phase to phase or phase to neutral) U3y ] or Uz 72065V
Uany }I‘ or Unaay 735.83V
Average value o 72058V
Ratlo between U, and U, UndU,s 1.06
Joule Integral Phy 22.48 (kA)Y’s
Phy 27,82 (kA)’s
Phy 43.40 (kAY’s
Melting of the fusible element Yes/hNo No
Holes in the PE-shest (If applicable) Yes/No No
Cracks observed YesiNo No
if Yas Page .f.
Time interval between operalions 3min 4 min
QPERATION "CO1"
Oscillogram 20040283.0162
Applied voltage 76424 V
Peak current value iy 77.04 KA
b 49,95 kA
Iy 76.50 kA
Maximum tofal duration 18.4 ms
Recovery vaoltage Uit }YA or Uy 736.72V
{phase 1o phase or phase to neutral) Uz VA or Uy 72747V
Uy VA or Uy 72868V
Average value Umn 730.96 V
Ratio between Uy, and U, Unfls 1.06
Jouls Integral Phy 36.63 (kAY’s
Ph, 18.67 (KA)’s
Phy 31.43 (kAY’s
724143 Closing operation {ime J.ms
Melting of the fusible element YesiNo | No
Cracks observed YesiNog; & No
Test lahoratory: FO1- GRENOBLE , : 947257
ASEFA recognised PLATFORM it
—
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Testreport No.:  F01.04.,20
ASEFA Page 6i/68
Type test according to; IEC 60947-2 Type:  NS630bH to 1600H
Test sequenca lil Sample 31042.12
Standard Kind of tests and requirements Test values
and clause Resuits

VERIFICATION OF DIELECTRIC WITHSTAND

Test voltage
2 x U, min. 1000 v 1380 V
8.3.3.5 Test sequence |
8.3.4.3 Test sequence I
8,3.6.3 Test sequence Il 1380V
8.3.68.5 Test sequence IV
83.7.3 Tast sequence V, stage 1
83.7.7 Test seduence V, stage 2
8.3.8.5 Combined test sequence
B.10.3.1 Test sequence B.1
AS5 Verification of discrimination
AB3 Verificatlon of back-up protection
C.3 Individual pole short-clrcult test sequence
H.3 Test sequence for clrcult-breakers for IT-systems

8.3.3.228) Application of the test voltage
-Main cireuit of the circult-breaker
-Isolaling contacts of the withdrawable unit (if applicable)

Test duration 5s 5%

piwy
Test Iaboratory: FO1- GRENOBLE b RE JEC/EN 60b34-2

ASEFA recognised PLATFORM
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Tast report No.:  F01.04.20
ASEFA Page 62168
Type test according to: [EC 60947-2 Type:  NSB30bH to 1600H
Test seguence il Sampla 31042.12

Standard Kind of tests and requirements Tast values
and clause Resulis

VERIFICATION OF LEAKAGE CURRENT

For clrcuit-breakers suitable for isolation having an

operational voltage U, yreater than 60 V.
8.3.3.2 - Main clrcult of the circuit-breaker

- Isolating contacts of a withdrawable unit (if applicable)

Test voltage 1.1 x Uy =758V 759V
60947-1 Application of the test voltage
7.2.7

Leakage current
8.3.3.2 Test sequence | {In new condition) <0.5 mA JomA
8.3.35 Test sequence 1 (after overload performancs) <2 mA 4. mA

-8.3.4.3 Test sequence || <2 mA S A

8.3.5.3 Test sequence I} S8 mA 0.5 mA
8.36.5 Test sequence IV <2 mA 4. mA
8.3.7.3 Test saquence Y, stage 1 L2 mA J. mA
8377 Test sequence V, stage 2 =6 mA J.mA
8.3.8.6 Combined test seduence <2 mA LA
c3 Individual pole short-clreult test sequence Ly <BmA £ mA
H.3 Individuat pols short-circuit fest sequence I <6 mA J.mA

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM
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Testreport No,: F01.04,20
ASEFA Page 63 /68
Type test according to: IEC 60947-2 Type: NS830bH to 1600H
Test saquence Il Sample 31042.12
Standard Kind of tests and requiraments Tast values
and clause Resuits
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
608471 Cabling characteristics
Table 9, 10 Cable J. mm? J. mm?
and 11 Bar 100 x 6 mm 100 x 5 mm
Number 2 2
Length J.omim 3000 mm
Tightening torque 50 Nm
Referencea temperature 40°Ct2°C
Ambient temperature 19.9°C
Correction factor (k= 1 for releases Indapendent of amblent temparature} K 1
Current gelling value fo 1600 A
Test current
eltherkx2.0x/, JA LA
8.3.5.1 Test sequence ] (/s = fo) before 8.3.4.1
8,3.5.1 Test sequence lll before 8.3.6.2
8.3.6.1 Test sequence IV before 8,3.6.2
83.6.6 Test ssquence |V after 8.3.6.5
8.3.74 Test sequence V before 8.3.7.5
8.3.8.1 Combined test sequence before 8.3.8.2
A5 Verification of discrimination before 8,3.5.2
AB83 Verlfication of back-up proteclion before 8.3.5.2
orkx28x/, 4000 A 4000 A
8.3.54 Test sequence Il (s = /) after 8,3.4.5
8.3.5.4 Test sequence il after 8,3.5.3
8.3.7.8 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
A5 Verlficatlon of discrimination after 8.3.5.3
AB3 Veriflcation of back-up protection  after 8.3.5.3
G4 individual pole short-circult test sequence
H.4 Test sequence for circuit-breakers for {T-systems
Tripping time {for twice the value of current selting on slngl%pple)
Neutral
Phy
Fh;
Phy

Test laberatory: FO1- GRENOBLE
ASEFA recognised PLATFORM

Dala August 19th 2005

7
& % e,,,;% Ed. gé fo}r,[:i

R

\5'\ .r/
\' l}“i




EF Test report No.: F01.04.20
ASEFA ’ Page 64/68
Type test according fo: IEC 60847-2 Type: NS830bH to 1600H
Test sequence i
INSTALLATION

The apparatus Is set up on a metallic structure, in individual enclosurs, fixed on insulated bars.
The safely perimeter is materlalised by a metallic enclosure ( see next page ) connecled to the
neuiral by a fuse.

The apparatus are operated with an air actuator.

Test laboratory: F01 GRENOBLE
ASEFA recognized PLATFORM




Test report No.: F01.04.20
ASEFA Page :65/68
Type test according to: IEC 60947-2 Type. NSB30bH to 16004
Standard Tast values
and clause Kind of tests and requirements Results
SAFETY AREA AND DETECTION OF THE FAULT CURRENT
60947-2 Characteristics of the mefallic screen
- structure woven wire mesh .
perforated metal £
expanded metal Yeas
- ratio hole area / {otal area 0,45 - 0,65 A,
- glze of hole <30 mm? A mm?
- coaling bare NA
conductive plaling yes
Top: 120 mm
Left: 10 mm
Botlom : 120 mm
:: Front: 0 mm
““\ Back : 0 mm
Detection of the fault current
- prospective fault current in the fusible element clreult 50 A
- fusible element
. diameter of copper wire 0.1 mm
. length 100 mm
or
. aquivalent fusible element {
Testlaboratory; F0{ GRENOBLE
ASEFA recognized PLATFORM




Test report No.: F01.04.20
ASEFA Page : 66 /68

Type test according to: IEC 60947-2 Type: NS630bH to 1600H

DIAGRAM OF THE _TEST CIRCUIT

TEST OF RATED ULTIMATE SHORT-CIRCUIT BREAKING CAPACITY

disjencienr &4ments da {ransformaleus
allemateur  do protection _enclenchewr (EQlage da prissenco apparell en gssal
diemator  protection faking afusiable dreul pavies apparatus under tesl
ciroit- svitch transformer HOF
breaker T

g

VERIFICATION OF OPERATIONAL CAPABILITY

disjencleur
de protection ¢éments de transformateur
diemaleyr prolection enclenchesy péglage . da puissance appacell en essal
efemator . makng adiuslable arot powes ‘appasaius under o5t
breaker svdich transformer H F

I

Test laboralory:  FO1 - GRENOBLE
ASEFA recognlsed PLATFORM
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ASEFA

Test report No.: F01.04.20
Page 67768

Type test according to: IEC 60947-2
Test sequence Ii

Type: NS630bH to 1600H

PHOTOGRAPHIE OF THE ASSEMBLY

Test laboratory:  FO1 - GRENOBLE
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OSCILLOGRAMS

Calibration voltage

Calibration current
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Calibration voliage

Callbration current
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Calibratlon voltage

Calibration current
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ASEFA 31 042,11 Closing/Opening 1

Calibration voltage

Calibralion current
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ASEFA 31 042,12 Closing/Opening 1
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Kumrex Buarapus 0O Eyea Electronics thake: 02 9733370
1113 rp. Codhun kabenu, TpaHcgopmarTopy, webiwww.kimtech,hg
yn. Axap. Neopri GoH4yen Ne 20 eneKkTpooGopynsaHe . e-mail: office@kimtech.bg

CruchK Ha NPOBEAGHUTE N3NUTEAHNA HA TPHUNONIOCHN ABTOMATHYHM npexkeeayy HH ¢ nar
kopryc, oT 160 A go 1250 A, ¢ enexTpoHHa 3aumra, Kareropus A '

1, Kanauurer Ha npobuB NpU HOMUHANHO KGO ChelUHeHus;
2. NpeToBapsaHe;,

3. AnenexTpuuna SKOCT;

4. ToK Ha yTeuka;
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50 Hrislo Smirnenski Blvd,
1164, Solig, Buigarla

TRANSLATION AGENCY

T +358 2 804090
F 4359 2 9817160
office@greg-by.com

www.greg-bg.com
Tipeson 0T (peHcky Ha OBLArapCKH e31K

COFRAC

@PEHCKU KOMHTET 33 AKPEAHTALHA
Cepruduuipane Ha HHAYCTPHANHH GPOAYITH B YCNYFIs

TALIOMA 3A AKPETRTANMST

HacTosiusaT 10KyMEeHT YAOCTOBEPABR, He

ASEFA
Byn. Kenepan Jvoxnep 33 — 92260 GOHTHOHE O PO3, Cedexrc

€ aKpeANTHPAHO chrnacko Hopaa NF EN 45011 1 npasknata 3a npunarade Ha @pedckns
KOMWTET 32 aXpeANTALINA OTHOCHO

CepTauuupane nocpeacTBoM Npofi Ha YerpoiteTsa THIT eEKTPHIECKH W/t
eaeirporiy nog uonmep 5-0037

OGXpaTET H BARNAICCTTA 1A AKPSAMTULHATA CQ YTONUEHH B YAOCTOBCPGHHET HIH BIA3A0TO B CHAA HIMCHEHNE,
[16 opeme HA TOIH NEPHOM, OPTAHH3AUNATA €& BHIKN{A JIA CHAIRA BbE BCCKH MOMEHT HIHCKBAHNATA 1A
AKPEAHTALHATA,

Hanasaeno B [apix Ha 15 nexemepy 2002 ropuna

Hpenceﬂa*ren HA CEKHHOHEH KOMUTET: NOJHC HE CC HETE

Jinperrop tia GpeHCKH KOMIHTET 32 AKPSAHTALMA: NOANHKE HE Ce YeTe

Honynodnucaninm, Caemonup Padros Munies, y00cMoGepagam GepHOCHNNG HA UIBLPUIEHNA

om MeH npecod om gpenckit Ha BuAZAPCKY E3UK HA HACHIOANU QoKyMenn: Axpedumayus.
Tipecodvm ce cvemou om 1 cmpantiya.
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Ceemomip Padros Munies .

GREG Agancy Lid.

60 *Hristo Smirnenski® Blvd.
1164 Sofia, Bulgatia

T +350 2. 9804080, FF +350 2 UB17160 www.greg-bg.com
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1. OCHOBHM TEXHWUYECKH XAPAKTEPUCTHKU

HomuHanHo HanpexeH1e 12 kY 17,5 kY 24 kv 36 k¥
MaonayroHKo HHBO
C ripovmiingta vectota (S0HZ - 1 MHH.) 28 kY 3B kY 50 kY 70 kv
Hmnyncko (1,2 /7 50ps) 75 kv 95 k¥ 125 kY 170 kY
HomuHanen Tox
Ha winsmre 630 A 630 A 630 A 630 A
Bxoa/ vsxon 400 A 400 A 400 A 400 A
630 A 630 A 630 A 630 A
3alppta ¢ npegnasuTen 200 A 200 A 200 A 200 A
3alymMTa C IpeKbeBaY 400 A 400 A 400 A 400 A
630 A 630 A 630 A 630 A
ToK NpH KBbCo ChenHenre 16 kA (3s) | 16 kA (3s5) | 16 kA (35} | 16 kA (33)
20 KA (15) | 20 kA (1) | 20 kA (1s) | 20 KA (1s)
HakgnipusaTenHa criocobHocT 40 kA 40 kA 40 kA 40 kA
50 kA 50 kA 50 kA 50 kA
YecroTa 50 Hz 50 Hz 50 Hz 50 Hz
BrpTpelHa abra (JAC A-FL) Até Até Até Até
Z0kA 1s 20kA 1s 20kA 15 20KkA 15
OxonHa TeMnepatypa 5a40° [-5a40°C {-5a40°C |-ba40°C
Ho:AMHanHo HanpexeHKe Ha sanbiBaHe (NpH 0,3 bar rel | 0,3 bar rel | 0,3 barrel | 0,3 bar rel
20°C)
Kareropus 3ary6a Ha HenpeKbeHaTocT Ha LSC 2A {8 croretcreue cbe CEl 62271-200)
ycnyrata
Knac KaonatMoHHKH CTeHH Pl (8 cwoteetcrere cbe CEl 62271-200)
Mnpeic Ha saumra (CEI 60529 v EN 50102) IP65 (oTAe/IeHMe 33 CPESHO HANPEKEHHE)
IP3XC (oTaenenre Ha mexaHHama 3a
ynpas/ielye)
1P 3XC (KaBenHo oTReNeHue)
K09 (oTaeneHue 3a CPedHo HanpexeHue)
K08
PaaMepy Ha MOGYAHUTE eluHKLM Ao 24 KY
Enrnmua LWupuHa (mm) | Bucoumna (mm) | [AwnGounda (mm) | Terno (ka)
) 370 1279 727 125
Cis 450 1279 727 155
nC 450 1279 727 155
SB 450 1279 77 115
M 750 1279 892 140
215+CIS 1190 1279 727 300
215+5B 1190 1279 727 290
315 1110 1279 727 270
2is+bC . 1190 1279 727 300
215+2C1S 1640 1279 727 400
315+CIS 1560 1279 727 380
31S+2€15 2010 1279 727 500
415 1480 1279 727 360




FLUOFIX GC

.-Pazmepn Ha MogynHuTe eannmuM oT 36 kY

Eavbmua UlvpuHa (mm) | Bucounta (mm) | AbaGouuHa (mm) | Terao (kg)
15 450 1729 900 230
cis 450 1729 900 250
SB 450 1729 200 185
M 1000 1729 1155 225
2i5+CIS 1350 1729 900 480
2j5+5B 1350 1729 900 465
315 1350 1729 900 430
21S+2CIS 1800 1729 900 640
315+CIS 1800 1729 900 610
415 . 1800 1729 900 575

2. MOAYIIHA EAVMHULMK

2.1 Moaynta eamnmya IS

OyHKLMA PasegunmnTen (IS)

_—l—— f |
L O M . EAMHuLa 3a BXOA/ M3XOA Ha

:|]..\ | NPOBOARMLM, 0BOpY/BaHa C
' ; e pasepuHuTen ISFG
(MexaH13bM 3a yrnpasneHue
Cit),

2,2 MopynHa eaunmua CIS

’ . GyHKuMA 3auwTa Ha
l Tparcdopmarop (CIS)

1|I-|\ """ . EavHMua 3a samura Ha
TpaHcopmarop, oGopy/iBaHa
Pl C AbPXaY 3a npeanasuren v
Bl pazepuuMren ISFG
1 IR A {MEXaHW3bM 33 yripaBheHue
i = C12).

i@

A aj




e

2.3 MogynHa eamumua DC

2.4 MogysHa epMHMua SB

2.5 MogyhHa eauuuLia M

ek

Py
¥

| ‘(%3‘&'(%‘ )

3 P

00

dyHKUMA 3aiMTa Ha
nposogHKuM (DC}

EauHvua 3a 3aumTa Ha
NPOBOAHMLM, 0BODYABAHA ¢
BakyymeH npeksceay DIVAC
(MeXaHW3bM 3a yapasneHue
CDV) # ¢ pasegunmTen ISFG
{MeXatK3bM 3a YrpaBieHWe
Ci1),

OyhxumA MaksnouBaHe Ha
WM (SB)

EavHrua 3a M3KA0YBaHe Ha
WKHH, oBopyABaHa ¢
pazeavnuten 1SFG
{MexaHW3bM 38 ynpasneHue
Cit).

dyukuma Mamepsane (M)

Envivua 3a Mamepsane. Moe
Ha Bbje ofopyBaHa C TOKOBM
W MOLHOCTHM
TpaHcdopMaTop.




@ FLUOFIX GC

2.6 Mogynna eaunnua CD

DyHKuma AvpekTeH sxog (CD)
EAuHMuaTa No3Bo/isiBa Aa ce OCbLIECTEM AMPEKTEH BXOA My
U3XOA € NPOBOAHMUM,

3. KOMITAKTHM EAUHWLM

HanuuHuTe KoMnakTau KoHMrypaumu Ha Fluofix GC ca NoAyveHW \Mpes KOMGKUHUpaHe Ha
CNeARUTE OCHOBHM (DYHKLIMM:

*  OyHKuMA BXoA/ M3X04 C paseguHUTEN (DyHKLmAa 1S)
OyHKUMA 3aMTa Ha TpaHChopmaTop upes npesnasmTenm (Pynrumn CIS)
DYHKUMA AUpeKTeH BXoa/ nsxoa (®yHruma CD)
PYHKUMA KabesiHa 3aimTa 4pes npekbeeay (PyHkuyma DC)
DYHKUMA U3KMOUBaHE HA WHHU {PyrKupn SB)

* & & 9

Komnaktavre eaunnym Fluofix GG morar Aa 6b4ar paswmMpaeMy WaM He pasiMprRemu.

3.1 Moaynua egunmya 2iS+CIS

|
= KomniakTHa eguiuya 215+CIS
ﬁ@ m < y
g KomnakTha egunmija ¢ 2

: ; " PYHKUMM Pazesuumren (IS) u

1 byHKUMA SalmTa Ha

) TpaHcdopmarap Ypes

é& é .é} § ripegrasurenm (CIS),
ol

3.2 Mogynuna eguHmia 2iS+SB

KomnakTHa eauiuua 215+SB

KomnaktHa eguhuua ¢ 2
bYyHKWAM Paseginmten (IS) u
1 dbyHKuMs Uakniousane Ha
A & wuHM (SB). '

E EAvHMaTa e paswmpsiem




3.3 Moaynua esmbMua 318

; v v KomnakTHa egutmla 3IS
| 175 o Ja AHHML

| T rIHL ah Y KomnaKkTHa eaubuia ¢ 3
3 Y

(hyHKumMM PasepuuuTen (I5).

24

3.4 MoaynHa egvHuua 215+DC

KomnakTtHa efiHnya 215+DC

KomnaKTHa eavbvla c 2
hyHKUMM PazegunuTen (1S) 1
1 dhyHKuMa 3awmTa Ha
NPOBOAHWLM HPEe3 NpeKbeBaY
(DC).

3.5 Mogynua eamuumua 21S+2CIS

KomnaktHa earnwua 215+2C1S

PN . ‘ KomriaxtHa egutmua ¢ 2
yHKUMM PasegurHnTen (IS) U
2 dyHKimK 3aura Ha
Ar1ala&d1 & TpaHcopmarTop upes

npeanasurenm (CIS).

3.6 Apyru koHbUrypauuu

Apyru koHdmrypaumu morat aa 6baT NpejocTaselt no nopbuka.




4. OBULO ONUCAHHE HA MOAYTHUTE EAMHMUM

1- Akcecoapu 3a nosgmrade Ha MoZAyna

2- OtAeneHHMe Ha MEXaHM3MMTE 3a ynpasneHye

3- CBbpaBaHe Ha 3a3eMUTeNHaTa Mpeka

4- Manen sa goctun Ao Kabennte

5- HenpoHuuaem kopnyc ot HepbLiAaeMa CTOMaHa

6- OTAeneHKe 3a HUCKO HanpeXeHue

7- MuauKarop 3a Hanvuue Ha HarnpemeHHe

8- Abpikay 3a npegnas1Tenm ¢ usonaums or ENOKCHAIHA CMONG
9- Taren 3a gocTun go fipegnasMTenmte

10- Kabenu 3a cpegHo HanpeskeHye

1 =3 L] p

- &

8
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5. OBLLO OMUCAHKUE HA MEXAHU3MMTE 3A YAPAB/IEHME

1 - PbyKa 3a ynpaBaeHMe Ha NPERbCBAY HAK
3azeMUTeN

2 - MHAMKaTOop 3a NOAOKEHMETO Ha NPeKbraaya
3 - BMHTOBE 32 3aKperBaHe Ha npegHua naven

4 - 3agmovanka 3a 6/oKMpane Ha 3a3eMUTeNn Ha
noAoKeHHe “oTBopeHo” (no XehaHWe)

5 - 3akniovanka 3a 6A0KMpPaHe Ha 3a3eMUTENA Ha
noAoxeHMe “3aTBopeHo” (no menaHue)

6 - 3akAMaNKa 33 GhoKkupaHe Ha NpekLesay Ha
nonoxeHne “orsopeds” (no Menalue)

7 - MHAMKaTop 3a& HasKuMe Ha Hanpemente

§ - Oreop 3a NOCTABAHE Ha KAlOYe 3a DAoKUpane
YNPaBASHUETO Ha 3a3eMHTeNA

9 - Oreop 3a BKapBaHe Ha pbuKaTa 3a
YIpaB/iieHKe Ha 3238MUTENA

10 - MexaHHzbM 3a YNpap/ieHue Ha 3a3eMnTens
11 - OTe0p 32 BKapBaHe Ha phuKaTa 3a
ynpasneHKe Ha NpexkbCeada

12 - MeXaH1abm 32 ynpasiieH1e Ha NpeKbeeayva
(MexaHusbm 3a ynpasienve TR Cl1 Ha OyrKums
[S)

13 - OreOp 3a HOCTABAHE HA KAIYE 33
BrAoKMpaHe YNpaBASHUETO Ha NPEKLCBAYA

14 - MaHOMETHD 3& M3MEPBAHE HANAraHeTD Ha
eneraza (5F6)

15 - BroKMpalL PEBKAIOMBATESR NPY BKapBaHe Ha
phyKara

16 - MexaHnabM 3a yNpas/ieHre Ha npexbeaada
(mexaHM3bm 3a ynpasaenue THI CI2 Ha GyHKUMA
Cis)

17 - BYTOH 32 PbYHO OTBAPAHE HA NpeRBbCBaYa
(camo aa Gynrimm CIS ¢ CI2)

MpyHUMN Ha AeHCTBHUE Mpymepr 3a npuoKeHHe
MexaHuabi 3a ynpasnerue tan “Tumbler”, ’33"0"333"6"9" OyHrts 'Sd')
3aTBapAHETO ¥ OTBAPAHETO C& MIABLPILBAT PLUHO " CHOBHO DDOPY/ARAHES npht OYHKUAATE
Bx0a/ M3xoa” (AemypHo HHCTanMpate uau
CH{M} | MnK enerTPUIECKH, NOCPEACTROM MOTOPHSHpAHA MaxaNe Ha YacT OF Mpexa) .
f:;c;s?;agl’;;mpm*’ He3aBUCelUA OT ARMCTBHETO | 1444 noaposiapa AMCTAHUMORHO YApaBNEHHE
) Ha paseavnyrena ISFG,
Mexanuabm 3a ynpasaedye n “Tumbler”, Hanonseak npyt GyHruma CIS.
o50opy/IBAN ChC CUCTeM? 3a 3aABPHAHE CAMO fPH Maknovpate Ha Npekbeaada Ypes
oTBEpAHETO. UNePaTopbT M3BBPIBA PHYHO CTonfiBaHe Ha eapH Wnv noBeve
OREPALMATA NO 3aTBAPAHE, NOCASABAHA OF RpeanasMyenH (saLiMra 67 Hatosapbate
C12M) onepalis Ha 3apeKaaHe Ha Mexannsma, Ype3s HOMBHHMPAHK TipeanasnTenH).
Flo To3M HAUMH MEXAHMIMET 32 YNPaBASHWE MOXe HsknovpaHe Ha Nperbesada Ypes
/ia H2BBPILM oNepalus Be 0TAAPAHE 32 CHKpaTeHo sajefcTeaHe Ha 3alUUTHY peneTa Ha
speme (<100 ms } upes gelicrereTo Ha TpaHcopMaTopHTe.
ENEKTPOMArHKT, NATPOH Ha NPEARAZNTER AKX OrpapaHe Ha NperbesaYa,
GyToH,
MipuBLM Ha AeficTeMe Ha Mexanuama “Tumbler”

3azeficTBAHETO Ha pbUKaTa HaTAra NPYXMHaTa, JOKATO Ce JOCTHIHE ChCTOAHUE N3BDbH
paBHOBecHe, TPy TOBA TO/IOKEHHE NPYKMHATA C& 0CBOBOX/laBA KaTO Ce OTNyCcKa pA3K

He3aBUCHMO 0T onepaTtopa.
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6. NPEANIATAHM ONUMY 3A MEXAHU3MMTE 3A YNPABJIEHME
6.1 3akniousaHe ¢ KaTMHap
TosW TMN 3aK/HOYBAHE CE@ CBCTOM B M3NONIBAHETO Ha KaTUHapH, KOMTO He noasonABaT

ACCTbhRa A0 OTBOPA 3a BKapBaHe Ha peMKaTa. BCMUKM RpekbcBauM M paszeguHuTreny ca
NOAroTBEHK 3a NOCTABAHETO Ha KatuHapu,

6.2 3akauBaHe ChC ZaKAI0YAIKE

Tosu BMA 3akniOYBAHE CE CbCTOM B U3NON3RAHE HA 3aKAIOMAIKM, KOMTO HE 11O3BONABAT
ACCTBIV AC 0TBOpa 33 BKApBaHe Ha pbykata. Besika KAOYA/IKA MMA N0 eAMH KMOM, KoTo
MoXe Aa Gbe M3BAREH CAMO NPY 3aKIOYEHD NOMONKEHHe.

BvamoxHo e (o wenaume) sa ce noctasaT 3 KMIOYa/IKK, C KOMTO fJa ce ochllecTssy
CneaHnuTE 6AOKMPOBKI:

* A-lipekbcsay Ha NOAOKEHUE “OTBOpEH”

* B - 3asemiten Ha nonoxkeHMe “oTsopeH”

¢ C - 3aszemMTen Ha NoJOKeHHE “3aTBOpPEH"

6.3 Enextpuiecko o6opy/isate

KOMaHAHMOTO yNpaBNeHMETe Ha pazeauHuTenvTe M npeKkbcEauMTe MOXe Aa 6bge
0BOPY/BAHO C MOTOPM3MPAHM CHOPBLKEHMSA, FHPBUYHA HamoTKa, MMKpoRpollecopu 3a
CHTHAM3AUMA WM [DYTU CBOPLIKEHME, MOAXOAALM 33 AUCTAHUMOHHOTO YRpaBaeHue Ha
MOAYSHATA eguHKLa.

Ako e HyxHo (no xenahue), Moxe fAa ce A06aBY JONBAHMTENHO OTAe/IeHMe 3a H
HanpemeHue, faallo BL3MOXKHOCT /13 €@ UHCTaNMPa APYro HEeO6XoAuMO o6opysaHe.

) ? Ohigig
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7. CUCTEMA EJIEFA3 SF6

FLUOFIX GC e Kancy/i0BaHO A0 JKMBOT CbOPBMeHue (CbhrnacHo craxgapt IEC 62271).
HenponycknMBOCTTa Ha TOBA CHOPBKEHME @ OCHIYPEHO Ype3 Pas/muHi PYTUHHU TecToBe.
OuaKBaHUAT MY EKCIN0ATALMOHEH XMBOT & 30 roAuHH.

HenpoHUUAEMMAT KOPHYC OT Hepbxaaema cromata Ha FLUOFIX GC ce nbakn ¢ eneras (5F6)
MpH OTHOCUTENHG Hansaraie ot 0,3 6apa. BuHary Koraro e Heo6xoAumo, npemaxHere SF6 or
BbTPEIHOCTTA HA KOPIiyca (KOPNYCHT € NPOEKTMpaH Taka Ye Aa M3AbpKa Ha abconioTeH
BaKYyM), KaTo npenopbuMTeNHaTa npoleaypa € cnejHara:

¢ OfcTpaHeTe Kanaka Ha MexaHuama 3a ynpasneHue,
o DTCTpaHeTe UHAMKATOPA HA HasisraHe (MHCTanupaH ¢ BbPXY BEHTHAA).
¢ BeHTMADLT Wie CcTaHe Torasa J0CTbNEH.

XapaKTepUCTHKY Ha BeHTHNa, H3NoA3BaK B Kopriycure FLUOFIX GC: '

fiponzesoguyen: DILO

Mopen: Ref. 3-408-R00S AL
Pazmep: DN6

BeHTunbT TPAGBA A € YCToHUMB Ha
pasnapaly ce eneras {SF6).

8. U3MPALLIAHE

MoaynuuTe eavHmupr FLUOFIX GC ce uanpamiaT ¢ NpeKnCBa4 B FO/I0NEHWE “OTBOPEH” M
3n3CMHTEN B NONOXEHHE “3aTBOPEH",

Mogynrure epurmuy FLUOFIX GC ce manpawar Bcaka NOOTAENHO BbpPXy AbPBEH nanev
(3aKpeneH ¢ YETHPH BUHTA M NOKPUT C NPoapaulo ¢osuo).

AxcecoapvTe 3a MOHTEX M CBbPaBaHe Ha moaynHute eaminun FLUOFIX GC ce AocTaBAT B
OTAENHA ONAKOBKA,

A&
& & &
= = Ri=1g

JUARI, PRe: JRrpvnt SRt SUUUS SN |




!
|

FLUOFIX GC

9. MONVYABAHE

YcTaHoBeTe KoM Ca NOAYEHUTE MOAYAHM eIMHMUM U ce yBepere Bba:
* OYHKUMATA CBIIBCHO KPATKOTO ONMCaHWE
¢+ TabenKara ¢ XapakTepPHUCTHKK
* [loGpoTo CHCTOAHME Ha OBOPYARAHETO

YBepete ce, 4e e Ha/iMlje ONaKOBKaTa € AONBAHUTENHOTO oGopyzpaHe. Mpy ycraHosapane
Ha HepeJHoCTH TPAGBR Aa ri OTGRREXKUTE B Pa3TMCKaTa 3a 40CTABKA.

120° maxe

flakeTTe TpsGBa fa OCTAHAT 3aKpeneHM BbPXY ABPBEHMA Raner [0 MOMEHTA Ha
MOHTMPAHETO UM.

MakeTwTe TpAGRA Aa Ce NPeMecTsaT ¢ NOMOWTA Ha CAefiHuTe ypeau;
*  MoOCTOB KpaH
¢ XMAPABAMYEH BUCOKONOBAUTaY

3a Ja ce ocurypu 6esonacHOCTTa Ha MAaHEBPMPAILOTO /ide K Ha camoTo oGopyasate,
MOLYAHUTE eAuMHMLY TpAGBA Aa GbfaT TPAHCIOPTMPAHM CTPAHMUHO (HE M ABMeTe
Hanpea).

A e e

flakerire TpAGBA Aa Ce CHXPAHABAT B OPHrHHANHATA MM ONAaKOBKa, ga ce [fasfT oT npax,
BOAHW NPLCKM K TakMBA OT XMMMKa/M, B [OGpe fIPOBETPABAHO M CYXO NOMELleHye npy
Temnepartypa ot -25° € go +40° C,

12




FLUOFIX GC

10. UHCTAJIMPAHE

10,1 NoaroToBKa Ha nogda

MoabT TpAGBA Aa NpUTENKaBa MUHMMANHA TAAJKOCT OT ZMM/m C LN MOHTaXDT Aa Ce
YAIECHU M A1a Ce NoCTHrHe 100D KpaeH BUA,

10.2 PazonaKkoBarie

Korarto nakeTture ca 61430 JO MACTOTO, KBAETO e C& U3BBLPILM MOHTAaXDbT, B CROHHA pef
s QTCTpaHeTe npo3pauHoTo Ghosmno.
« Orvsopere Bpatara Ha KabenHoTo oTfAeneHWe (yeepeTte Ce, Ye 3azemmresMTe ca
3a7BOPEHY).
*  MaxHeTe YeTMpMTe BUHTA, NOAABPKAMKK NaKkeTa BbPXY ocHosaTa {Kmoy Ne 17),
BHWUMATENHO 3aBbpTETE MOAlYAHATA €/MHMLA, € Lien Aa 0cBoBOAUTEe OCHOBATa U Aa A
NOCTABETE Ha 3EMATA C/IeABANKM MHCTPYKLMATA 32 ABMIKEHUE,

10.3 MoHTa¥ Ha MACTO

OrcTpasete npefHata BpaTa Ha KabenHoto oTgenenre

» [locTaBete MoOZyAHATa eAMHMLA W nNpOBepeTe AanM CTOM BEpTHKanHo, ako €
Heo6XoArMO M3paBHeTe

» 3aKperieTe A KbM Noja

10.4 CregMHagaHe Ha pasiiMpaeMd MOAYAHW efrHHIK

PaswypaemuTe eAMHAUM MOraT ja ce KOMOMHMpaT eMMHCTBEHO M caMo C  Apyru
pasWMpAEMY EAMHULMA.

PasiMpAeMHTe eauHUUM Ce AOCTABAT ChC 3alMTHA, M30AMpalla 3anyiaika, 3anywankara
TpABEa npocTo Aa 6bae u3BajeHa, 3a fla ce CEbPXKaT 2 eAMHALM.

Wzonupawa
sanyuIanke

/

PaslmpRsaHs Ha
efuHMILaTA

i3



FLUOFIX GC

3a A2 CcBBPXETE 2 PasMPAEMHY SAMHULM € HEOBX0aMMO!
*  /Jla otcTpanuTe M30AMpallaTa sanywanka
¢ /[la nocrasure KReMu 3a YpaBHORECABAHE Ha e/IeKTpHuHO none (no 3 sbB BCAKA
=21 P TEY)
* Aanocrasute pasimMpUTEnHMA KOHEKTOP,

Pastuupsena EnuHuua Ha
eaMHHLa pasuvpehne

ToukH 28 NOCTABAHE Ha KBMM 38
YPABHOBECABAHS HA ENOXTPHYUHO 1ONe

3abenexmka:
: Mouncrere 1 noctapere CHMAMKOM BHPXY MOBBLPXHOCTTA Ha PasIIMPUTENHUA KOHEKTO
MOAYNHWTE eanHALM, 33 Aa YNIeCHUTe onepaluara,

14




FLUOFIX GC

10,5 3akpenBaHe KbM Noja

Pasrnepalre nfaHa 3a pasnojarade Ha MOAYAHWTE eAuHMUM, KbAeTo e jafeHa
KOHUrypaLumara, obLMTe pasMepH M npenopLyaHiTe TOUKH 3a 3aKpenBaHe Kbm noga.
MolynHuTe epuHvMTe ce 3aKpensT KbM TNofa focpeicTBOM BuHTOBE M8 (4 ToukM Ha
3aKpEnBaHe Ha KPaMHMTE KAGTKK).

10,6 CebpasaHe Ha aazeMHTEAHATA MpeHa

Beyunys komnoneHT NORMAFIX (Wb, KaGenHy Bpb3KM, NpeanasuTend 4 Ap.) ca CBbp3aHu
TIOMEXKAY CH M Ca 3a3eMeHU NOCPEACTBOM 06La Mpea. BuTe Ha guarpamata Ha Jo/HaTa
(dburypa ToUKaTa Ha CBBP3BAHE Ha o6|aTa WHHA,

Py — " B : rAN




10.7 Cebp3BaHe Ha RabenuTe

FLUOFIX GC e npoexTtupan, 3a Aa 6bhaT M3NOA3BAT pasrio6aem4, NpeaBapHTe/iHo
othopMeEHI (€KPAHMPEHM M He eKPaHMPaHH) UM TEPMOCBUBACMY KOHEKTOPK OT CRefHUTE
BMzoBE:

Mpap KOHEKTOD [-ofpaseH KoHexTop T-o6pa3eH KoHeKTop

T-00pasH xoﬂemopn 3a BTY/IKM 400/630A Ha QyHkuuuTe “Bxoa/ uaxod”, KoHeKtopute
TpAGEa A3 GbAAT CHBMECTUMM C M30AMPAHM MEAHM WK aTYMHHMEBY NPOBOAHMUM,. Morar aa
6b/aT W3NOA3BAHK KOHeKTopH Raychem RSTI, Euromold K400 wau nogo6uu,

Mpasy My F-06pastn KOHEKTOPYM 3a BTYAKK 200A, KoHeKtopuTte Tpsabea Aa 6baar
CHBMECTMMIM € M30IMPaHK MelHHW M/IM anyMrHKEBY NPOBOAHMUM. Morar aa 6baar
H3noNsBahk KoHeKTopH Raychem RSES uam RSSS, Euromold K158LR mam K1525R, uam
noA06HM,

H360pBbT Ha KaGenu 1 KOHEKTOPH € OTrOBOPHOCT Ha KAMeHTa. Kabesmte KOHEeKTopMTe
TpAGBa Aa Gbgar ChbBMECTHMM ¢ 0BopyaBateTo Ha FLUOFIX GC.

M3r1013BaMTE KOHEKTOPM C XapaKTEPYCTHKK, oTroBapAllM va ctaHaapTiTe DIN 47636 1 EDF
HN52-5-61. '

Creppalite MHCTPYKLMMTE Ha NPOM3BOAUTENA HA KOHEKTOPM NP MHCTANMPaHETOME
KabenH1Te KOHRKTOPK, £

a, =
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FLUOFIX GC

10.8 MoHTUpaHe Ha npeanasuTenuTe

OtBopeTe BpaTMuKaTa Ha OTAS/IGHMETO 3a NpeanasuTenure.
(3azemuTenar TpaGsa fa Objle 3aTBOPEH).

CeasieTe Kanaukara Ha Abp@ava 33 NpeanasvTe/u, 3aBbpTaiiky phuKaTa B nocoka obpartHa
Ha YaCOBHUKOBATA CTPE/IKA,

MaxHeTe phbuKaTa M 3ABLPTETE C PbKA Kamawkara B NOCOKa OGpaTHa Ha 4acoBHMKOBATA
cTpenka. Kanadkara Ha Abpiaya 3a NpeariasnTent we ce ocsoboau.

MocTaBeTe NpeAnasvTesn B Kanaukata Ha AbPKaua (MOCOKA HA NATPOHA: KbM Karaukara).

NocrapeTe 06GpaTHO KanaukaTa (3aefHO C NpejnasWTens), creasaiiky obpaTHus pej Ha
AelicTepe.

(YBepere ce,

ye Kanavkara € nocraseHa B npapMaHara rnocoka
4 bt

e T )

3abenekKa: NoydcTeTe KOHMUHATA NOBBLPXHOCT Ha KanaykaTa (He € HeobXoAuMo AasE
M3nNoA3BaTe CUJIMKOH},
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® FLUOFIX GC

10,9 Onpegenane paamepute Ha Npegnasurenire

Mpeanasurenn Tun High Rupture Capacity (HRC) “Backup-fuses”, npovsseaeHy CbraacHo

crangapr CEl 60282 / DIN 43625,

Mpy MaxcMmasiia OKONHa TemnepaTypa oF 40° C, maxkcumanHata 3ary6a Ha MolHoCT e

55 W,

MoilHocT Ha

MBPBUYHO HanpexeHHe Ha TpaHcdopmaropa

TpaHcghopmaTopa

kVA

HomuHane 1ok (A) Ty (*)

(*) Npu onpeaenaneTo Ha BMAA NpeanasuTen TpRGBa ce BaeMe NOA BHUMaHue JgonycTumara
3ary6a Ha Hanpexenue (nocoueHa B JIMCTOBKATA Ha Mpeanasyrenvre).

(**) Korato (ly e npu -5°C < T < +40°C) 1 MowmocTTa Ha TpaHcdopMaTopa e > 1000 kVA,
MaKCHMBNHUAT CBPBXTOK e 1.2 1S.
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FLUOFIX GC

11. MYCKAHE B AEMCTBME

11.1 3aabAMHUTENRM NPOBEPKH

s [lpoBepeTe ANy ca CBLP3aHM NPABMAHOTO LWKHaTA, KabenuTe, 3aseMABaHUATa 1
NOMOILHMTE HUCKOBO/ITOBY BEPHTH.

e [lposepeTe AaNM Ca MOHTHUPaHe NPaBH/IHO Npeanas1TentTe, AetaeKTopure Ha
WMHATE M KaBeAuTe M Ha NaHenuTe Ha KabesHoTo OTASACHHE,

» JlpoBepeTe Aany MHEMKATOPBT 33 HANAFAHE @ B NOJONKEHHE 3e/1eHO.

11.2 KoMyTauKoHHM onepauyMM ¢ anapara

» [Iposepete NpasuHOTO hyHKUMOHKpaHe Ha anapaTa M 610KWMPOBKUTE, KaTo
BRJIIOUMTE Y M3KIOUMTE HAKOIKO NbTH APEKBCBAYMTE W paseiMHUTENNTE,

11.3 3axpaHBaHe Ha BXOAHKTe Kabenun
« [ipoBeperte Aajin BCHYRW PaseduHUATENN Ca B NONOKEHUe "oTBOpeH”,
11.4 TlposepkKa 3a HaMYKe HA HanpeXeHHe
» Cnep kato Kabenure Ha OyHKUMA IS "A” ca 3axpaHeHy, npoBepeTe fany CBETAT

MHAMKATOPHTE 3a HasMuKe Ha Hanpexenue L1, L2 y L3, MOHTUpaHH Ha KOMAHAHOTO
Tabno.

» [lycHeTe 3axpaHBaHeTO Ha Kabenute Ha GyHkuMa IS "B" M npoBepeTe Janu CBETAT
MBAMKATOPMTE 3a HankuMe Ha HanpexeHHe,

TOCUBIOBATEJHOCTHA [
AIHTE
c
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FLUOFIX GC

11,5 Mposepxa Ha nocnegosatenHocTTa Ha hasuTe npy GyHkumumre “Bxogy”

MNposepete nocnesoBaTeAHOCTTa Ha (hasTe, HINON3BAIKM NOABMIKHOTO TecTeaulo
yCTpoicTeo “C”, Kato 3a uenta:

* Brxapaiite kiema “C” B TouKaTa 3a TecTaHe Ha ycTpolctso L3 Ha dyHKuMa “A”
» DBrapaiite knema “C” B TouKaTa 3a TECTBaHe Ha ycTporcTeo L3 Ha ¢yHKuMa “B”

AKO MMa nocAeaoBaTE/NHOCT:
*  JlamMnMuKKTe Ha KOHTPOAHKTE yerpolicTsa L3 Ha hyHKUMMTE ca cbe cnaba ceReT/IMHa.
* JlaMnuukata Ha MOABMMKHOTO yCTpolictas “C” ceeTea.,

AKO Hama nocneAoBaTENHOCT:
JIaMAMHKMTE HA KOHTPOSIHOTO YCTPOHCTBO L3 Ha hyHKLMKTE “A” 1 “B” ceeTaar,
* JNlaMnnuxata Ha NOABMKHOTO YCTpolcTao “C” Maracea.

MoBropete culMTe onepalun 3a dasure L1 1 L2,
3abenexra: 3a a NPoBEPUTE NPABMAHOTO dYHKLIMOHMpPAKE Ha MOABMHHOTO YCTPOMCTBO 34
NPOBEPKA Ha FOC/SA0BATE/SHOCT HA (hasM, CBbPXKETe gBeTe My KiemM C gsete dasy ot
ChliaTa KNIeTKa: haMnuuKata Tpabea fa ceertHe,
11.6 3axpaHsaHe Ha UMHaTa 4 Ha kOMEMHMpaHaTa 3BWMTA OT NpegnasuTe/u
3aTBOpeTe Npexkbceava(MTe) Ha BXoZHATA(MTE) KAETKA(M).
3arsopete fnpexscBava(iTe) Ha MsxogHaTa(uTe) Khetra(v),
NposepeTe fam MHAMKATOPUTE 3a HankMuKe Ha Hanpexende L1, L2 u L3 Ha
nocnefHaTa KNeTKa CBeTAT.
12, MPUHUMN HA PABOTA

12.1. OnepupaHe ¢ MexaHH3MHMTE 3a YIIpaBAEHME

TakeTHTe C MOAYMTE Ce M3NPAILAT C NPEeKbCBaY B NONOKEHME 0, ' )\
“orBOpeH” M 3aszeMMTeNn B NOAOKeHMe “3aTeopen”, ’
MOTOPMIUPAHO 33/IBUIKBAHE He MOE A Ce OCHLECTBM ako gﬁ (
pBbUKaTa 3a pbUHO yNpasaeHue e nocraseHa,

MexahusmMbT ce 3azeiicTsa ¢ NOMOWTA Ha GOKMpaLa 3ageH X0 pbyKa, uMATO PYHKUMA e
Aa HE 10380/ Ha NPEKLCBAYA Ja NPEeMMHE B NoNokeHUe “OTBOpeH” BeJHara Cnes Kato e
61/t B nonokeHre “saTsopen”.

Npexnceay zarsopex fipexseeay oTeOpeH [Tpekberay otBO
3asemuTen OTBOpEH 3azemuresn oTBOPEH 3azemmren 3ars
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FLUOFIX GC

12.2, OrpapAHe Ha 3asemuTens (NpYUACKMMO NpY ABaTa BUAE MeXaHM3MH Ha
ynpasnenue: Cl1 e Cl2)

TasM onepaums e Bb3MOXHa EAMHCTBEHO aKO 3a3eMUTE/IAT € 3aTBOPEH.

MpeMecTeTe NPEBKAIOYBATENA Ha MEXaHU3MA 3a BI0KHPaHe Ha 3a4eH Xoa.

BKapaiiTe pbuKata B OTEOPA 3a YINPaB/IEHME Ha 3a3eMHTena.

OTBOpETE 3238MMTENA, NOBAMIAMKM PBLUKATR A0 TOACKEHME OTBOPEHO B OCOKA
o6paTtHa Ha YacoBHMKOBATA CTPEJIKA,

ToBa AeMcTBME LIE NO3BONM Aa C& 3aTBOPU NpejHMA MaHes ¢ KabeauTe v Ja ce oceoboau
MO3KLMATA HA OTBOPEHWA MPEKbLCBaY.

i

12.3, 3arBapsHe Ha 3a3eMUTeNA (NPUADKMMO NPH ABaTa BHA MeXaHW3MK Ha
ynpashedue: Cl1 e CIZ)

e Ta3M onepauus € BbIMOXHA €IMHCTBEHO KO NPEKLCBAYLT M B NONOKEHHe
“oTBOpEn”.
BKapaiiTe pbuKaTa B OTBOPa 33 YNPaB/ieHHe Ha 3a3eMHTens.
YBepeTe ce ue Kabe/uTe He ca Noj Hanpewxenue {BWKTe MHAMKATOPHTE 38 Ha/Mume
Ha HanpexeHue).

*  3arBOpETE 3a3EMUTENS, NOBAWIANKK PLUKATA 4O KPaMHO NOAOKEHUE B OCOKA Ha
YaCOBHHKGBATA CTPENKA,

Mpy Tasu onepayHa:
*  333eMMTE/IAT Ce 3aTaapH.
*  NaHeNbT 3a A0CTHI A0 KabeamTte ce oTBapA.
*  NpeKbCBaybLT ce B0KKMpa B NosoxeHHe “oTeopeH”.
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12.4. 3aTpapaHe Ha npekbCeada (MEXaHMSMM Ha ynpasnetne Ci - Oyurums sxon/
HaxXonR)

* Taau onepauma e BLIMOXKHA CAMHCTBEHO aKO 3A3EMUTENIAT € B NONOKEHWe
“oTeOpeH”,

* BrapaiTe phuKaTa B OTBOpa 3a YApaBNEHHE Ha npexkbceava.

* 3aBbpTeTe PLUKATA O KPafHO NOMOKEHME B ROCOKA HA YACOBHUKOBATA cTpenka -
NPeKbCBAYLT Ce 3aTBapA PH3KO.

*  MexaHW3MET 3a ynpaesieHue Ha 3a3eMUTens ce BNOKYpa B NoNnoxeHve “oteopen”.

12.5. OTeapsHe Ha npekbcsaya (MexaHusbm Ha ynpasnenue Cl1 - OyHKyma Bxog/
3X0H)

* Tasm orepauma e BbIMOMKHA €AMHCTBEHD AKO 333EMUTENAT € B NOAOKEHHe
“saTBopeH”,
Brapaiire pbukata B 0TBOpa 3a ynpas/ieHue Ha npexkbcBaya,
3aBbpreTe pbUKaTa A0 NO/IOKEHME OTBOPEHO B NOCOKA 0BpaTHa Ha YacoBHWKOBATA
CTpe/ika B Ro/IoMEeHHe “OTBOpEH” - NPEKLCBAYLT C& OTBAPA PABKO,

*  MeXaHMaMBT 2a YNpaB/ieHue Ha 3a3eMHUTeNsd TOraBa ce ot6/IoKHpa.
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12,6, 3aTBapAHE Ha NPEKbCBAYA M 3apek/aHe 3a OTRAPAHE (MEeXAaHM3IbM Ha
ynpaenedue Cl2 - hyHruma 3aupra Ha TpaHCOPMATOp)

¢ TasM onepaumsn € BbHIMOXHA EMHCTBEHO aKO 3aA3eMUTE/IAT € B NojoXeHHe
“orBopen”.
BrapaiiTe pbuKaTa B OTBOPA 3a YNPAB/ICHUE Ha NpeKbCBava.
3aBbPTETE C PHKA B [OCOKA HA YACOBHWKOBATA CTPE/IKA [0 KPaMHO NONOKEeHHe.
fipekbcBayubY Ce 3aTBapA W pbyuKaTa He Moxe Aa Obze maxHara,

BHMMaHKe, 304b/KUTE/NIHA ONepalin cnef 3aTBapAHeTo Ha ISFG:
¢ 3aphprere 3afbMKMTENHO pbuYKaTa B NMOCOKa 06paTHA Ha YaCOBHMKOBATA CTPE/IKA,
3a Aa sapeaMTe npy)KMHaTa.
s Cnej ToBa MOXe Aa ce maxHe pbukata, [IpexkbeBaybT TOraga e Bede roToB 3a
oTRapAHe (3aBbPTETE KA0UA B FIOCOKA 0BpaTHA Ha YACOBHMKOBaTA CTPE/IKA).

12.7. OTBapAHe Ha NPeKbcBaya {MexaHn3bm Ha ynpasnenue CI2 - yHKUmaA 3almra Ha
TpaHcopMaTop)

OnepauusTa Ha OTBapAHE Ha NPexLCBada MOXe Aa 6b/ie M3BDbDILeHA:
*  PbyHO (BYTOH HA MEXaHU3Ma 33 YnpasiieHue)
» Ypes mbpBHMHA HAMOTKA {M0 enaHWe)
o Cnpegnareny (MexaHM4Ho safiBvBaHe Ha NPeAnasnuTenmuTe)

kS

EByron 3a
RERAKNIBEANC
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13, CbXPAHEHWE

Fluofix GC e npogykr, KoliTo He ce RYXJAe 0T NOAADDBIKKE, CRef| KATO BEYS BCHYKM aKTHBHM
HacTh M OCHOBHATA BEPHIra C& HAMMPAT BhS BHLTPEUIHOCTTA Ha pesepBoapa, MuNeH ¢ eneras
(5Fs).

Mpu BCe ToBA, CAG NPOABLIKMTEAHO MAKIOYBAHE OT PeXuM Ha paBoTta MAM BUHArM, KOraTo
MMa TIpeKbCBaHe Ha peMuMma Ha pabota, ce mpenopbusa HIBBPLWBAHETO Ha HAKOM
onepaymm:

* Busyanna nposepxa, 2a ja ce yBEpHTE B J06POTO CHCTOAHME HA CHOPBHRERUETO,

* [lpoBepka Ha APaBUIHOTO DyHKUMOHMpaHE Ha MeXaHW3MMKTe 3a YNpasAeHUe U Ha
6R0KUpOBKIMTE.

* [lpoBepra Ha Npasu/iHOTO NOCTaBAHE Ha KabenHuTe KOHEKTOPM,

14, TECTBAHE HA KABE/IY

Pej 3a M3BBPILBAHE Ha TECTBAHETO Ha Kabewu

OtBoperte paseguumTena.

3atBopeTe 3azemurens.

OrcTpaHeTe naHesa 3a JOCTLN 40 KaBeNHOTO otAeneHne,

HHeKTHpaliTe HanpexeHue AMPEKTHO B KaBenHua KeHeKTop (npoMasoaMrenire Ha
KOHEKTOPM PasnojiaraT ¢ AONBLAHUTEIHM CHOPBKEHMA 3a TECTBAHE Ha Kaben).

*  CheA Kpan Ha TeCTBAHETO Ce BbPHETE B HAYANHOTO MONCHKEHME.

s *» & @

i
b

. % HrerTrpane

Ha
Hafnpemexue

Mo xename, egunmupte Fluofix morar £a 6b1aT 060pY/ABaHM CbC CNeLMaNHK M3NMTATENHN
FHE3/Ia 3a TeCTBaHe Ha Kabesu (BMXK pucyHKara). Te nospossBar KabesMTe Aa ce tecrsar
6e3 fa MMa NpsAK RocTbR 0 Kabenumre KOHEeKTOpM.

Oteopere paseauHMTeNR,
3atsopere 3azemurens,
* OtcTpaneTe 3a3eMUTE/IHUTE WIMHM, KOMTO Ca CheMHEHH HA KbCO € M3NUTATERHMUTE
rHesfara,
¢ Mhekrupaitte Hanpexenue, 3a Aa TecTrate KaBefmTe,
Criefl Kpas Ha TeCTBaHETO ce BbpHeTe B Haua/HoTO noNoxKeHHe.

% Usnuratentisd =
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15. MOAMAHA

15.1 MoaMAHA Ha CUFHANHUTE JTAMAK 38 HaNMUMe Ha HanpexenHe

3a 12 NOAMEHMTE CHMHAJHWTE NaMIvWM 3a HaMuMe Ha Hanpexelue, CliejpaiiTe peja,
NOCOYEH Ha uaCTpatuuTe, He ca HeoBXoAMmMK MHCTPYMEHTH,

Clief| KaTo OYCTPaHMTE MHAMKATOPA HA HANpEeXeHHETo, NPeKbCHeTe BpPb3KaTa,
CabpieTe HAHOBO MHAMKATOPA HA HANPEXEHMETO U o NOCTABETE OTHOBO Ha MACTOTO MY.
Ao eaMHMLATA € oA HaNpeXeHue, MHAMKATOPDT e CBETHE BeAHara.

15.2 NoamaAHa Ha NpegnasHTenH

3a fa noAMEHYTe npeanas|TenuTe, CAGHBANHTE WHCTPYKUMKUTE, NocoueHM B Touka 10.8 of
“MoHTa¥ Ha npeanasutenn”.

NpenopbyBa ce efjHOBPEMEHHA MoAMAHA Ha TpUTe NpefnasuTens.
16, PE3EPBHM YACTH
lMpenopbyBaT Ce CeHUTe Pe3epPBHU YACTH:

» JlamnW 33 MHAMKATOPA HA HanpexeHue

» lpepnasvreny (ako e NPUAOKHMO}
*  [TbpBMYHA HAMOTKA (K0 e APHUNOKMMO)
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TOBA QBOPYIABAHE CbILPIKA
SNYOPUPAHU NAPHUKGBY FASOBE
110 MTPOTOKOANA OT KMOTO.

CEPEH XEKCADYOPWUA, SF6.
XEPMETHYHA CUCTEMA NOA HANATAHE CNOPER IEC 62271-1
S5F6 rasa chavpiall, ce 8 Taskt eAERTPHYECKa CHCTeMa

TpAbea fa 6bAe PELUHKAMPAH U He HBNYCHAT 8 aTmocdepara.

MacaTa B ¥MAOTPamMM Ha Ta3a € HanucaHa Ha Tabenata ¢ AAHHNTE,

FLUOFIX GC

Efacec
Cepued N

IEC 62271-1/100/102/200

Ur: kMFr: Hzjud;

kv

Ik: katk: dlp:

fr: AlUp: KyiPre:

Mpa

Ua:

Yeprew:

fos:

Maca Ha SF6 ras;

JAC

Q.H. / Npog./Homep
FofyrHa Ha nponaBoaCTEO:

( )

YUY HIIN4D
GRS




THIS EQUIPMENT CONTAINS
FLUORINATED GREENHOUSE GASES
COVERED BY THE KYOTQ PROTOCOL

SULPHUR HEXAFLUORIDE GAS (SF6)

Sealed pressure systerm acc. IEC 622711,

SF6 gas contained in this eleckrical equipment
shall be recovered and not released into the
atmosphere.

Mass In kifograms referred to in the namaplate.

FLUOFIX GG
@efacec ,

S/N:

IEC 62271-1/100/102/260
Ur: . kv i Hz jud: kv
ki . kA ttk: S Ip: kA
Ir: A |Up: kv | Pre MPa
Ua:

Wiring Dlagram:

Pos.:

Mass of SF6 gas

IAC:

O.F. f P/N:

Manufacturing Year:

T




{1 18.01.2016r. Moanuc v nevar},
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imitech

“othuumanes ancTpuGyTop Ha Ten: 02 9733373
Kumrex Bnrapus 00 EHjess Electronics thake: 02 9733370
1113 rp. Cothus KaGeny, TpaHcdhopmaropwy, weh:www.kimtech,bg
yn. Akag,. Feopru BoHues Ne 20 enekTpooBopynsane e-mail: office@kimtech.bg

Cnuctk Ha npoeeseHUTe m3nureannn Ha KPY ¢ SF6 12124(25)kv

1. Temnepatypen Tecr.

2. BrTpeluHa aLra

3. MexaHuyhy TecroBe u Ha KbCO CheauHeHne

4. KpaTkoTpaeH u nukos Tok

5. AnenektpyuiHy

6. Usppuxnmeoct - Mexaununy Tectope

7. HnBo Ha sawjura

8. Brrlousatenta u nskmousatennta crocoBHocT

9. BrmiousaTenHa u nakimoysarenua CNOCOBHOCT Ha KbCO CheaUHEeHNE
10. Pasun
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Client EFACEC Bnergia, Maquinas e Equipamentos Eléctricos, S.A

Address of the Client Apartado 1018 - 4466 - 952 8. Mamede de Infesta - PORTUGAL

Tested samplesfitems A.C. three-phase SF6 gas-insulated metal-enclosed switchgear (RMU)
for indoor application

Tests carried out Arcing due to internal fault

Standards/Specifications IEC 62271-200 (2003)

Tests date from December 3, 2008 to December 3, 2008

The results reported in this document retate only to the fested samplesfitems.

Partial reproduction of this document is permitted only with the written permission from CEST.
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Tests witnessed by
Mr. M. Martins BFACEC Energia, Méaquinas e Equipamentos Eléctricos, $.A
Mt. E. Barbosa EFACEC Energia, Méquinas e Bquipamentos Eléctricos, S.A
Mr. L. Pinto EFACEC Energia, Maquinas e Equipamentos Eléotricos, 8.4

Identification of the object Not requested.

The drawings ref. No.A9012486 No.1 and 2 have been annexed fo this document on the request of the Client.
CESI has not checked the details of these drawings.

Only for laboratory requirement, in order to reproduce fhe test conditions, all the laboratory data are contained in the
document marked: A8035509

The measurement uncertainties of the test results reported in the document are the following;
voltage: 5% 3 current; £5% ; time: £5% $ temperature; &2 °C

The measurement uncertainties are estimated at the level of twice the standard deviation {corresponding, in the case of
normal distribution, to a confidence level of about 95 %) and have to be considered as maximum values.
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Rated characteristics of the tested object assigned by the Client
Metal-enclosed switchgear
Manufacturer EFACEC Energia, Méquinas e Equipamentos Eléctricos, SA
Type Fluofix GC
Serial number 518002990
Voltage 24 kv
Insulation level

Lightning impulse withstand voltage 125/145 kV

Power ftequency withstand voltage 50/60 KV
Frequency 50 Hz
Normal current 630 A
Short-time withstand current 16 kA
Peak withstand current 40 kA
Short-circuit duration 3s
Internal fault ; Short-circuit current 16 kA
Internal fault : Short-circuit duration ) 05s
Intemal foult ; Classification IAC (initials for Internal Arc Classified) AR
Pressure of SF6 gas for interruption and insulation 0,13 MPa abs,
Functional unit : Busbar compartment
Number of phases 3
Number and section of the busbars 1/32x5 mm*
Yoltage 24 kV
Normal current 630 A
Short-time withstand current 16 kA
Short-gircuit duration 3s

JFunctional unit ; Feeder cable compartment
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Arcing due to internal fault

Purpose of the test
The purpase of the test is to assess the behaviour of the apparatus under arcing stress due to an internal fault at the light of the
criteria listed in Annex A of TEC 62271-200,

Test arrangement

The test arrangement (choice of the functional units, their number, equipment, position in the room and place of the initiation of
the arc) was indicated by the client,

The complete board was placed in the hall in observance of the dimensions of the actual installation in service.

The room was represented by the floor, the celling and two perpendiculer walls, as shown in the following figures:

Frond vivw Gection 2 ) - ol (sdeEsiB R
L Y ety
g GiyrB—i
|
S S— F S|
! s
o e s e i
[ £ 1 A
g Tast object ? Teakobjeet
E 1
H .
£
et b o e bl e L e
{%@{?ﬁfﬁ?f ] 22 £ .é;tﬁf}?ﬁﬂff;fé SR ﬁ%?;ﬁyﬁﬂ{J.;fi/?fi,x .m’.,d T I ALE j;/;

: Position of indicators

l
_y

1 200 cm
: S0em
: 30 em
: 10 cm
: 128 cm
: 250 em
; 10cm

QEWHgOwe

o

The indicators for observing the thermal effects of the gases were fitted vertically, placed up to a height of 2 m and at distance of
30 em from the metal enclosure,

Other indicators were placed horizontally at a height of 2 m above the floor and between 30 cm and 80 om from the enclosure.
The indicators used during the tests consisted of pieces of black crefonne (150 p/m®), fitted in frames of steel sheet having
dimensions 150 mm x 150 mm,

High speed motion pictures
During the test, pictures were taken by high speed video camera.
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Arcing due to internal fanlt

Composition of the tested object
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Arcing due to internal fault

Test procedure (Supply points and are initiation points)
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Assessment of the test (Based on IEC 62271.-200)

Test Criterion
(Rulfilied - See note No. ~ Not applicable)
No. No.i No.2 Neo.3 No4d No.5
1 Fulfilled Fulfiiled Fulfilled Fulfilled Fulfilled

The following criteria listed in the mentioned Standard have been allowed for the assessment of arcing effects:

Criterion No.1 :

Correctly secured doors and covers do not open. Deformations are accepted, provided that no part comes as far as the
position of the indicators or the walls (whichever is the closest) in every side. The switchgear and confrolgear do not
need to comply with its IP code after the test,

[ To extend the acceptance criterion to an installation mounted closer to the wall than tested (refer to item a) of A.3.2),
two additional conditions shail be met:
- the permanent deformation is less than the intended distance fo the wall;
- exhausting gases are not directed to the wall,

Criterion No.2
~ No fragmentation of the enclosure occurs within the time specified for the test.
- Projections of small parts, up to an individual mass of 60 g, are accepted.

Criterion No.3
Arcing does not cause holes in the accessible sides up to a height of 2 m.

Criterion No.4
Indicators do not ignite due to the effect of hot gases.
Should they start t6 bum during the test, the assessment criterion may be regarded as having been met, if proof is
established of the fact that the jgnition was caused by glowing particles rather than hot gases. Pictures taken by high-
speed cameras, video or any other suitable means can be used by the test laboratory to establish evidence.
Indicators ignited as a result of paint or stickers burning are also excluded. )

Criterion No.5

( o The enclosure remaing connected to its earthing point. Visual inspection is generally sufficient to assess compliance.
oy

In case of doubt, the continuity of the sarthing connection shall be checked (refer to 6.6, point W)

D12431G
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DOG1OIG

Test cireanit DO0LG
Test object
o )
Insutoted X Is é-
neutral AAAA -
supply
X Ir é
CR__CRJ“CR _L
R[] RI] R Up Us Ur =

Symbols used in this dlagram are the same as those on the oscillograms.
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Photo No.1
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Independent, aceredited tesling station - Member laboratory of $TL and LOVAG

TYPE TE

NO. 2197.2090578.0340
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ST REPORT

B D L

proved. The test has been PASSED

M. GLABSCH
Senlor englneer
Berlin, 05 August 2005

AH

W. MORITZ
Test englneer in charge

Independent test kaboratoy, sccredied by Detdsche

ssiete Tachnik (DATech) e¥. in the Belds of by
and swithgear, power cables and power cable accessortes, L, apparatys and swichgear, Instellolion equi
swiching and controd equipment.

Instat el f0r lekidsche Hochleishungstechni® GrbH IPH Beindis 2 subshdlary of CESISpA Misn

..... .

EFACEC Energla, Maquinas e Equipamentos Electricos, SA, CUENT

Apartado 1018

4466-952 S. Mamede de Infesta

PORTUGAL

EFACEC Energla, Maquinas e Equipamantos Electricos, SA. MANUFACTURER
Three-phase metal-enciosed SFs-Insulated medium voltage sWﬂ:chgear TEST OBJECT
“Fluofx GC - TTE

T SERIAL NO, ﬁ
“Rated voltage U, 24 kv RATED i
Rated normal current I 630 A g”ﬁﬁ“;fgg"cs
Rated peak withstand current Iy o0 KA qnr

Rated short-time withstand current i, 20 kA

Rated duration of short-circuit ty 1s

Intemal arcing classification IAWCAFL20kA 15
TEC 62277200 200577 T ) NORMATIVE

EC 62271-1: 2007-10 DOCUMENT

Test under conditions of ardng due o Intermal fault RANGE OF TESTS

' PERFORMED

"4and 5 June 2099 T - T AT GRS
The ratings of the test object related to the scope of test have been TEST RESULT

—— e e e e
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1. Present at the test

Mr  Moritz IPH test engineer In charge
Mr.  Martins EFACEC AMT
Mr,  Barbosa EFACEC AMT

2. Test performed

Test under conditions of arcing due to Intemal fault
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TYPE TEST REPORT NO. 2197.2090578.0340

3. Identity of the test objact

3.1 Technical data and characteristics

The technical data and characterlstics of the test obj
and specified by the client

Test objact:

Type: Fluofix GC
Manufacturen

Serlal No: S 18002991

Year of manufaciure: 2000

ect are defined by the following parameters

Three-phase metal-endosed SFe-insulated medium voltage switchgear

EFACEC Energta, Mé&quinas e Equipamentos Electricos, SA

Data: Rated voltage U, 24 Ky
Rated short-duration power-frequency Uy 50 kv
withstand voltage '

Rated lightning impulse withstand voltage U, 125 kv
Rated frequency f. 50 Hz
Rated normal current | 630 A
Rated peak withstand current 1 50 kA
Rated short-time withstand current I 20 kA
Rated duration of short-circuit ty 1s
Internal arcing classtfication IACAFL20kA 1 s

Characteristics; Number of functional units 3
Height 12753 mm
Width 1190 mm
Depth 727 mm
Insulating medium SFs
Rated Pressure {abs rel. to 20 °C) 003 Mpra
Pressure reflef disc dimension See drawing
Insulating medium during test Alr
Unit bottom open
Busbar dimensions 216 mm
Busbar pole centres distance 115 mm
Unit bottom open

Builtin components: Three position switch-diconnector




3.2 ldentity documents

TYPETEST REPORT NO. 2197.2090578.0340

The manufacturer confirms that the
drawings given in this document, IPH

test object has been manufactured In compliance with the
did not verify this compllance in detall,

The identity of the test object is fixed by the following drawings and data submitted by the dlent:

’_Name of drawing Drawing No, Date of drawing | Author Notes
Fluofix GC2 15+ 1 C5 33108059 1802.08 EFACEC Sheet 27
Overpressure protection valve | DI1501259 2003.04 EFACEC Sheet 28
Extremity panel 33109326 2205.09 EFACEC Sheet 29
Riveted door 33108567 220708 EFACEC Sheet 30
Assembled tank 33107698 30.11.07 EFACEC Sheet 31

Entry of test object at IPH: 3 June 2009
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TYPE TEST REPORT NO, 2197.2090578.0340

4. Test under conditions of arcing due to internal fault

41 Test laboratory

High-power test laboratory, test bay 1

4.2 Normative document

IEC 62271-200: 2003-11

4.3 Required test parameters

Required test values as agread with the cllent:

Peak curent 50 kA
Short-clrcutt cument 20 kA
Duration of short-clrcuit 1s
Internal arcing classification IACAFL20kA 1 s
Distances of the test object to the walls of the room mock-up Spacing of Indicators
front F Freely accessible 300 mm
Left side wall L Freely accessihle 300 mm
Right side wall L 100 mm None

Rear side R 100 mm None

Celling helght above test object 600 mm -

Assessment of the behaviour under conditfons of arcing due to internal fault on the basis of the
criterla 1 to 5 of IEC 62271-200: 2003-11,
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TYPETEST REPORT NO. 2197.2090578,0340

A4 __ Test arrangement

The switchgear consisted of three functional unlts arranged as an assembly. The test was
conducted In a mock-up of a room with a cefling helght of 600 mm above the switchgeat, The
switchgear was set up with its right side wall having a distance of 100 mm and with its rear side
wall having a distance of 100 mm to the comer of the room mock-up. The front and left roof
profection was >1000 mm, A mock-up of a cable duct was used,

Fabric Indicators representing type A accessibllity were placed vertically In front of the operator's
side and of the left side wall of the switchgear up to a height of 2 m in a uniform and In a
checkerboard pattern thus covering an area of 40-50 %, The spacing between Indicators and
switchgear was 300 mm.

Figure 1: Points of Ignftion
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TYPE TEST REPORT NO, 2197.2090578.0340

45  Test and measuring circuits

Technlcal data of test drcults

T G o
e e

Tast requirernent Tests under conditions of arcing due to Internal fault
Test No. 109 2638, 109 2643, 109 2654
Number of phases (Test chrcuit) 3
Number of poles/phases (Test object 3
Power frequency Hz 50
Power factor cos ¢ {015
Grid Not earthed
Earthing conditions  Shost-circut transformer Not earthed
Shott-¢ireult point Not earthed
Short-circyit ransformer D/d
Tr | U TO
1 Q
3
5 >
2|[4 =
E  Supply I Current measurement
MB  Master breaker U Voltage reasurement
MS  Making switch TO  Testobject
L Cutrent-imiting reactor 1-6 Measuring polnis

Tr Short-circult transformer

Figure 2: Test clrcuit

SHEET 8



TYPETEST REPORT NO. 2197.2090578.0340

Technlcal data of measuring circults

E
= [Measuing | Symbel

Measured quantity Measuring sensor/device
point
; i iL1 Short-cireutt cumrent i1 Rogowskl measuring device

2 ull |Voltage L1 RC divider

3 1.2 ) Short-circutt current L2 Rogowski measuiing device
4 Ut2 |Voltage 12 RC divider
5 i3 | Short-circult current L3 Rogowski measuring device
a 6 | ul3 |Voltagels RC divider
- P_ges |Arc power Calculated value
‘ - W | Arc energy Calculated value
Recording instument: ‘

BE 256 transtent recorder system




et
$3

25

3

TR st

4.6  Test results

TYPETEST REPCRT NO. 2197.20905780340

ERiE G

s Testrequirernent: Test under condltions of arcing due to internal fault
Test No. 109 2638
Test voltage kv 122

4] 433

Prospeclive peak short-clrcuit cutrent kA L2 394

L3 532

L1 20.2

Prospective symmetrical kA B2 204

short-clroult current 3 203

Average 203

Duration of short-clreult ] 101
Notes 1)

Notes:

1} Verification of the prospective short-clrcult cutrent at the test object’s input terminals

SHEET 10




TYPE TEST REPORT NO, 2197.2090578.0340 SHEET 11

Test results {continued)
Test requiraiment: Test under conditions of arcing due to Intemal fault
Date of test: 4 June 2009 '
Condition of test oblect before test: New
Supply of test object Three-phase at the cable terminal of unlt 2
: Arc Intation: Three-phase on the busbar in the gas tank using metal
: wire of 05 mm dlameter
%  Direction of the arc: To left
‘ Anrangemment of Indicators: in front of the switchgear and on the left side of unit 1
Test No. 109 2643
Test voltage kv 124 (
L1 396
Peak cument kA Lz 408
t3 51.4
: i 201
; Short-drevit current kA L2 202
13 20
( Average 20.%
; Duratlon of short-circuit s 1.01
: Equivatent duration of short-dircult s 1.02
refated to a syrmetdcal shor-ciuit cument of KA 200
Maximum power MW 34.0
Energy corverted MWs 151
iNotes and condition of test object after test:
Criterla of assessment 1 to 5 of [EC 62271-200; 2003-1: Compliance:
_ 1 | Comectly secured doars, covers etc, do not open. Yes (
’ Deformations are accepted provided that no pait on any side comes as far
as the position of the Indicators or walls.
2 | No fragmentation of the enclosure occurs within the time specified for the Yes
test. Projections of small parts, up to an Individual mass of 60, are
accepted,
3 | Arcing does not cause holes in the accessible sides up to a height of 20 m, Yes
4 | Indicators do not Ignite due to the effect of hot gases, Yes
The enclosure remalns connected to Its earthing point Yes




TYPE TEST REPORT NO. 2197.2090578.0340

Test results (continued)

SHEET 12

Test requlrernent: Test under conditions of arcing due to Internal fault
Date of test: 5 June 2009
Condition of test object before test New
Supply of test objeck Three-phase at the cable teiminal of unit 2
Arc inttiation: Two-phase between Li-L2 on the cable connectlons of
untt 1 using metal wire of 05 mm dlameter
Direction of the arc; Downwards
2 Awangement of indicators: In front of the switchgear and on the left side of unit 1
L [restno 109 2654
: Testvollage kv 121
. 1 447
}F Peak cument WmooR 447
- B -
5: L1 175
2t | short-drcuit current ka 12 175
L3 -
Average -
: Duration of short-dircult 5 1.01
= Equhvalent duration of short-circutt 5 1,02
': related to a symmetrical short-dlrcult current of kA 087 X 200
E Maxmum power MW 445
BE | Energy converted MWs a5

5

Notes and condiich of test object after test:

T
L

Qi
L

Criteria of assessment 1 to 5 of IEC 62271-200: 2003-11;

Compllance:

HERE
MG e

1 | Comectly secured doors, covers etc, do not open.

Deformations are accepted provided that no part on any side comes as far
as the position of the Indlcators or walls.

Yes

2 | No fragmentation of the enclosure occurs within the time specified for the
test Prolections of small parts, up to an individual mass of 60 ¢, are
accepted.

Yes

Arcing does not cause holes In the accessible sides up to a helght of 20 m,

4 | Indicators do not ignite due to the effect of hot gases.

5 | The enclosure remalns connected to its earthing polnt,

NTaim ol e Lo o i
s

e




TYPE TEST REPORT NO. 2197.2090578.0340 SHEET 13

4.7 Evaluation of test

The test object was subJected to a test under conditions of arcing due to an Internal fault with a
prospective peak cument of 532 kA and 3 prospective short-clrcult current of 203 kA for a
duration of short-circult of 1.01 s,

Assessment of the behaviour under conditions of arcing due to an Intemal fault on the basis of
the criteria 1 to 5 of IEC 62271-200; 2003-11. The criteria were metin;

& TestNo. 109 2644 - three-phase arc Initiation in the gas tank
£ TestNo. 108 2654 - two-phase arc Inftlation at the cable connection.

The Internal arcing classHication of IAC AFL 20 kA 1 s has been proved,

The test has been PASSED.
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CES' A8035825
Test Report Approved Page |
CHent EFACEC Brergia, Méquinas e Equipamentos Bléctricos, S.A
Address of the Client Apartado 1018 - 4466 - 952 5. Mamede de Infesta - PORTUGAL
Tested samplesfitems AC three phase SF6 gas-insulated metal-encosed switchgear (RMU},
for indoor/outdoor application, consisting of fliree functional uniis
Tests carried out Short-time withstand and peak withstand current tests
Short-circuit making tests
Standards/Specifications TEC 62271-200 (2003)
TEC 62271-102 (2003)
1EC 60265-1 (1998)
Tests date from November 13, 2008 to November 13, 2008
The results reported in this document relate only 1o the tested samplesfitems.
Parttal reproduction of this document 1s permitied only with the written permission from CESL
No. of pages 12 Ne. of pages annexed 17
Tssue date December 10, 2008
Prepared LAP- Beccarini Pierangelo CES' SpA
Verified LAP - Ameodo Glorgio, LAP - Ghezzi Giuseppe
Approved LAY - Nicolini Roberto
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Test Report CESI A8035825

Approved Page 2

Tests witnessed by

Mr, M. Marting BFACRC
Mr. E. Barbosa EFACEC
Mr. L. Pinto EFACEC
Identiflcation of the object Not requested.

‘The drawlngs ref. No.A8034422 No.] fo 7 have been annexed to this document on the request of the Client,
CESI has not checked the details of these drawings.

Only for Inboratory requirement, in order to reproduce the test conditions, all the laboratory data are contained in the
document marked: A8033054

The measurcment wneertainties of the test results reported in the document are the following:

voltage: £5% ; ocwrent: £5% 3 timet £5% ; temperaturer £2°C
The measyrement uncertainties are estimated at the level of twice the standard deviation (corresponding, in the case of
norrmal distribulion, to a confidence level of about 95 %) and have to be considered as maximum values,

Receipt date of the snmple November 12, 2008

ST
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CES l A8035825
Test Repor’t Approved Page 4
Rated characteristics of the tested object assigned by the Client
Metal-enclosed
Manufacturer EFACEC Bnergia, Méquinas ¢ Equipamentos Eléetricos, 8.A
Type _ L Fluefix GC
Serial number il o _ e - - i . .8 18002990
NVoltage  _ _ L L e _ . . . 24kV
Insulationlevel e e
. Lightning impulge withstand voltage . . e
. Toeabandbetweenphases . __ . . o 12skY
. .__ Acrossthejsolatingdistnce _ . B} I -3 + A
_ _ Powerfrequency withstand voltage . ___ .
__To earth and between phases - _S0kV
_. .. Across the isolating distance e T 60KV
Frequency N _ _ 50Hz
_Normai current _ ) . 630 A
_Short-fime withstand cureent _ S .
 Maineirenit 16 kA
_ Barhing eirewit B L ) 16 kA
Peak withstand cvrrent . __ .
_.. ._ Maincircuit__ . R __ . 40kA
_._ _ Eorhingejreuit — - 40 KA
_Short-circuit duration 3s
_Pressure of SFG gas for insulation (referred t0 20°C) _ L 0,13 MPaabs.
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Approved Page 5

Test Report CESI .

Conf*d

. General | pur rpose swht switell
Monufactorer . _ . _ . _ . ‘ __ EFACEC Energia, MéqumaseEqulpamentosElécmcos,SA

Type _ T L e e e e e ISEG
Scnalnumber o o ] . } 37326730
AS\wtchu ng operalions ¢ class e . o . ___mw___.i..ﬂ.
‘Mechanical « ciidurance class S — M
Voltage 24KV
Insulation level e e ——— e
L!ghtmnsIJulse\VItilsﬁa_tiiﬁlczlLag_ D e e e
Toeadhandbetweenphases . .. . CL2sKY

Acrossthelsolahqulstance R . . o '_W__“m1'45'kV.
" Power frequency withstand voltage

o Toendhandbetweenphases . o e o L.50kY
T T Acossthedsolating distance e em e e e e 60KV
FIEQUENCY | . . .\ o o e e e e e = m e o ... ..20Hz
Nonnalcurrcnt ) e ) . 630 A
_M__aglly_hve lgad breakl ing ¢ currcnt o . e __ G30A
Closed-IcLEbrcakmgncurrent e 630A
No-loadtransformerbreakmg current_ L o L _630A
Cable-charging breaking ourrent L . o e o o mmme A
Line-charging breakingourcont L . oo am e mm = e L25A
_Ea_r(h fault breaking current o e 160 A
_Cable and fine-charging | breaking ¢ current under earth fault ¢ conditions T5A
“Short-cirevitmekingeurrent e A0 kA
Short-time withstand GUrtent _ L L o o e e e s e 16 kA
Short-sircuft duration | _ o o o e e s mem s = e .. 3s
‘Dalthlngsmtch S P P P o
_Making capabilityclass _ _ B
_Supplyside e e

~__Short-circuit makmg current S S o 40 kA

__ Short- tune\\rlthstf_mdpurrent U P I 16 kA

_M_Sll_l_or_t-_c}_:cmtduration o e 3s

“Pressurc of SF6 forbwakmg(referredto% °C). T T o o ﬁ_O!lSMPa  abs,
_Cables earthing switeh

Makingﬁap&bility olass B2

Supplyside _ _ S ST

B _Short—ctrcmtmakmgcurrent e e e e e SOkA
" Shorlime withstand current e e e ) o 100kA

__ Short-gircuit duration _ 3s
_Pressure of SF6 for Making (refenred 1020°0) .. OM3MPagbs,

DII75IG
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CESI
Approved Page 7

Test Report

D006 - Test axrangement

| vui]

B — g
v

%

Test performed Apparatus under est Supply en point Load or short-circuit on point
No.
lto6 Cables carthing switch A B

DBY0GCIG
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CESI
Test Report - Approved Page 8
Power frequency volfage withstand dry test on the main clreuit
Tests effecied Applied voltage (kV for 60 5)
across the pole
R S T
Aferthe test No.6 40 40 40

Note: No discharge occurred during the test,
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EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIRECTION

TEST REPORT
No. MT.99.3.C.072.I

Ring Main Unit Fluofix GC with SF6 three position switch disconnector type ISFG

Trip linkages mechanical reliability test

Test regulations applied:
IEC 420 {1920},

IEC 2B2-1 (1985},
IEC 288 (1980).

Tests rasults:

_ The Ring Main Unit Fluofix passed the tests

Date of tests: February 2™, 1999,

Tests performed by: The laboratory chief
: e
- o
L
Manuel Marting Rui Cardoso
£ - 15 % !;
Date: 99.06.30 MT /1D ,,//“,ﬁ-" T. R, MT.99.3.C.072. \ e 1%;’;//
[ \Q’rm; .




EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIRECTION

1 - TECHNICAL DATA OF SWITCHGEAR

Ring Main Unit

Type: Fluofix GC

Serial no.: Prototype

Rated voltage: 24 kV

Rated current: 630 A

Ratad power-frequency withstand voltage: 50 kV
Rated lightning impulse withstand voltage: 125 kVp
Rated peak withstand current: 40 kAp

Rated short-time withstand current: 16 kA3 s
Rated frequency: 50 Hz

SF8 pressure {20°C): 0.3 bhar rel.

Sze drawing on page 4. ( :

With SF6 rotary three position disconnector
Type: ISFG - Fuse Switch function
Serial no.: Prototype
Rated voltage: 24 kV
Rated current; 200 A
Rated power-frequency withstand voltage: 50 / 60 kV
Rated lightning impulse withstand voltage: 125 / 146 kVp
Brenking capacity:
Active charge: 200 A
No-load transformer: 1260 kVA
No-load cables: 16 A
Rated short-time withstand current: 16 kKA /3 s
Rataed peak withstand current; 40 kAp
Rated frequency: 50 Hz
See drawing of fuso casing on page % and trip mechanism on page 6.

2 - MANUFACTURER

EFACEC, Medium Voltage Switchgear Direction,

3 - TESTS PERFORMED

Current limiting fuses with built-in striker pin linkagas mechanical relfability test, In accordance with
IEC420 (point 6.1086.2) with 100 operating cycles according to the following scheme:

No. of operations Pole tested Striker energy Total no. of operations
30 L1 Minimum 30
30 L2 Minimum 80
30 L3 Minlmom a0 }
10 L1 L2 L3 Maximum 100 |

Recorded characteristics at the start and the end of the test

- I8FG switch tripping time for the striker pin

- Minfmum striker energy needed in order to trip the ISFG switeh;
- Minimun striker travel needed in order to trip the ISFG switch.

Date: 99.06.30 | MT /1D O/’/ T.R. MT.99.3.C.072.]
w




MEDIUM VOLTAGE SWITCHGEAR DIRECTION

EFACEC ENERGY

4 - TEST CONDITIONS

It was used fuse striker simulators delivering the strike enargy of a medium type fuse striker,

For the minimum striker ensergy operations, the fuse striker simulator deliversed the strike energy of
0.5J+ 0.06J with a total strike travel of 8 mm,
For the maximum striker energy operations, it was used three fuse striker simulators working

simultaneously, each delivering the strike energy of 1.5J:£0.08J with a total strike travel of 9 mm.

5 - TESTS RESULTS

Tast start
Parameters Value Units
: Pole L1 61 ms
1 1SF switch tripping time Pole L2 60 “ms
L Pole L3 69 ms
: Pole L1 0.24 J
Minimum striker energy Pole L2 0.29 J
Pole £3 0.29 J
Pole L1 8 mm
Minimum striker travel Pole L2 8 min
Pole L3 8 mm
Test start- £ sl L
Parameters Value Units
Pole L1 b8 ms
I1SF switch tripping time Pole L2 59 ms
Pole L3 b8 ms
Pols L1 0.24 J
Minimum striker energy Pole L2 0.26 J
Pole L3 0.29 J
Pole L1 8 mm
Mintmum striker travet Pole L2 8 mm
. Pole L3 8 mm

During the 100 operating ¢ycles no malfunction has been detected.
There Is no remarkable change of characteristics after the tast.

After the 100 operating cycles and using a fuse striker dummy 9mm long inserted in each phase at a
time, it was observed that the ISFG switch cannot remain closed after the spring recharge operation,

f ps
[ Date: 99.06.30 MT/ID e &

T. R. MT.99.3.C.072.]




EFACEC ENERGY

MEDIUM VOLTAGE SWITCHGEAR DIRECTION

Fluofix GC Ring Maln Unit

Date: 89.06.30

MT /1D




EFACEC ENERGY
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIVISION

TEST REPORT
No. D1.02.3.15.036.1

Prefabricated panel Fluofix GC with SF6 throe positlon switch disconnactor type ISFG

Temperalure rise tests at 37.6 A with 43 A SiBA fuses

Tast regulalions applled:
IEC 298 {1990}

IEC 694 {1980).
IEC 282-1 (1985),

Tests rostits:

The temperature rises did not exceed the permissible values In accordance with the above mentioned standards

at an amblent alr temperature not exceeding 40 °C.

Dale of {asts: 3" of August, 2001.

Tests parformed by:

.

Manuel Marting

The faboratory manager

(I

Y

Miguet Carvatho

Date: 2002.02.15

% | ‘I
‘

T. R. DI.02.3.15.036.1




EFACEC ENERGY
@ MEDIUM VOLTAGE SWITCHGEAR DIVISION

1 - TECGHNICAL DATA OF SWITCHGEAR
Prefabricated panst

Type: Fluofix GG

Serlatno.; -

Rated voltage: 24 kV

Rated curcent: 630 A

Rated powsr-frequency withstand vaoltage: 60 / 60 kV
Rated Hghtning Impulse withstand voltage: 126 / 145 KVp
Rated peak withstand current: 63 kAp

Rated short-time withstand current: 26 kA /1 s

Rated frequency: 50 Hz

with SF6 rotary three posilion swltch disconnector

Type! ISFG
Serial no.: -
Rated voliage: 24 kV
Rated current: 630 A
Rated power-frequency withsland voltage: 50 /60 KV
Rated lightning impulse withstand voltage: 125/ 145 kVp
Breaklng capacity:
Aclive charge: 630 A
No-load transformar: 1260 kVA
No-load cables; 16 A
Closing capacily: 40 kKAp
Rated short-{ime wilhstand current: 26 KA/ 1 s
Ratad peak withstand current; 83 kAp
Rated frequency: 50 Hz
SF6 pressure (20°C): 0.3 bar rel.

Medium voltage fuses
Type; SIBA

Ratad voltage: 24 kV
Ratad current; 43 A
Reslstance measurement
L1 fuse: 33.8 m$

1.2 fuse: 3.0 mQ
13 fuse: 33.6 mQ

2 - MANUFACTURER

EFAGEC, Medlum Voftage Switchga%ﬁ

L

Date: 2002.02.15 Cagdts | T- R. D1.02.3.15.036.1




EFACEC ENERGY
(@ _ MEDIUM VOLTAGE SWITCHGEAR DIVISION

3 - TESTS PERFORMED

Temperalure rlge tast with 37.5 Aac - 50 Hz,

4 - TEST CONDITIONS
A compact switchgear provided with a SF6 swllch disconnectors type ISFG.
The tosts ware performad under 37.5 A three - phase. Supply was ensured through the thres phases of the
cable compariment ( Ring - left side), the short-¢lreult polnt was done in the three phases ¢ables { Fuse
protection } .
Supply connecllons from current iransformer fo the switchgear: 1 x 85 mm? copper.
The supply connections has been connected to the cables compartment,
5. TESTS RESULTS
The maximum permissible lemperature rises are:
- At a sliver coated connection: 75 °C
- At a sliver coated conlact: 65 °C
The temperature rises wiih a current of 37.5 Aac did nol exceed lhe permissible values In accordance with
above mentlonad standards at an amblent alr temperalure not excesding 40 °C.
6 - MEASURING VALUES

According drawing on page 4

Measuring points Deslgnation Temperature rise In °C
i 50,0
2 Fuse holder contact 52.3
3 ' 52.8
4 50.6
5 Terminal fuse { back ) 61.6
6 80.2
7 57.0
8 Terminal fuse { front } 59.1
g 59.0
10 56.9
1% Fuse holder cover contact 61.2
12 {fuse side) . 69.2
13 4@5 522
14 Fuse hofder cover contact 56.9
15 (helder side) 55.9

Date: 2002.02.15 cimte | T.R.




) EFACEC ENERGY
@ MEDIUM VOLTAGE SWITCHGEAR DIVISION

[ Ambjent air lemperature: 26,9 °C |

101112

789 456

123
1314415

¥

Date: 2002,02,15 =iwt: | T. BR. D1.02.3.15.036.1




EFACEC ENERGY
w MEDIUM VOLTAGE SWITCHGEAR DIRECTION

TEST REPORT
No. MT.00.3.C.075.1

Ring Main Unit Fluofix GC with SF6 three position switch disconnector type ISFG

Measurement of the Insulation resistance

Test regulations applied:

IEC 298 (1990).
|EC 694 {1996).

Tesls results:

The prefabricated panel Fluofix GG passed the tesls.

Date of tests: 28" Mars 2000

Tests performed by:

4

Manuel Martins

Tho laboratory chief

s

Aul Cardoso

Date; 2000.0531 |[MT/ID /8¢

T. R. MT.00.3.C.075.]




EFACEC ENERGY
w MEDIUM VOLTAGE SWITCHGEAR DIRECTION

1 - TECHNICAL DATA OF SWITCHGEAR
Prefabricated panel

Typa: Fluofix GG

Serlal no.: -

Rated vollage: 24 kV

Rated current: 630 A

Rated power-frequency wilhstand voltage: 50/ 60 kV
Rated lighining impulse withstand voltage: 125/ 145 kVp
Rated neak withstand current: 40 kKAp

Rated short-lime withsland current: i6kA/3 s

Rated fraquency: 50 Hz

Drawing on page 5

With SF6 rofary three position switch dlsconnector

Type: ISFG
Sgrial no.: -
Rated voltage: 24 kV
Rated current: 630 A
Rated power-frequency withstand voltags: 50/ 60 kV
Rated fightning impulse withstand voltage: 125/ 145 kVp
Breaking capacily:
Activa charge: 630 A
No-load transformer: 1250 KVA
MNo-load cables: 16 A
Closing capacity: 40 kAp
Rated short-time withstand current; 16kA/3 s
Rated peak withstand current: 40 kAp
Raled fraguency: 50 Hz
8F6 pressura {20 *C): 0.3 bar rol.

2 - MANUFACTURER
EFACEC, Madium Voltage Switchgear Direction

3 - TEST PERFORMED

Measurement of fhe insulation resistance

4 - TEST CONDITIONS
Tests performed according ¢lrouit diagram on page 4,

Tests performed under 5000 Vdo.

Date: 2000,05.31 {MT/ID /,;/‘/ " | T, R. MT.00.3.C.075.]
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EFACEC ENERGY
MEDIUM YOLTAGE SWITCHGEAR DIRECTION

5 - TESTS RESULTS

According drawing on page 4:

5.1 - ISF@'s swiltch disconnectors closed in service position

( Test belween phases)

Reslstance { MO
Li-L2 Li-L3 1.2-13
A-B A-C B-G
> 50 000 = 50 000 > 50 000

5.2 - ISF@'s switch disconnectors closed In seivice position

{ Test between phases and earth )

Resistance { MO
{1 —earth L2 ~ earth 13 - earih
A-F B-F G-F
> 50 000 > 50 000 > 60 000

Data: 2000.06.31

MT /ID

T. R, MT.00.3.C.075.1 /@/j@@\{
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIRECTION

i
i

e

LD

51

A

PegSwubDiroorma

a'b’e Fun

Prefabricated pang! Flucfix GO

Date; 2000.05,31

MT/ID  4¢ | T.R MT.00.3.C.075.
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EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIRECTION

Date: 2000,05.31
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EFACEC ENERGY
w MEDIUM VOLTAGE SWITCHGEAR DIRECTION

TEST REPORT
No. MT.00.3.C.078.1

Ring Maln Unit Fiuofix GC with SF6 three position switch disconnectoy iype ISFG

Partial discharge measurements

Test regulations applied:

IEC 270 (1981).
IEG 298 (1990),

Tests results:

The prafabricated pane) Fluofix GC passed the tests,

Date of tests: January 14™ 1999

Tests performed by: The laboratory chief
Manuel Marilns Rui Cardoso

i - TECHNICAL DATA OF SWITCHGEAR

Prefabricated pansl

Date: 200006.07 |MT/ID ¢
|74




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIRECTION

Type: Flucfix GG

Sorlal no.: -

Rated voltage: 24 kV

Rated current: 630 A

Rated power-fraquency withstand voltage: 50/ 60 kY
Rated lightning impulse withstand voltage: 125 / 145 kVp
Rated peak withstand current: 40 kAp

Rated short-ime withstand current: 16 kA /3 s

Rated frequency: 50 Hz

Drawing on page 5

With 56 rotaty three position switch disconnacter

Type: ISFG
Serlal no.: -
Rated voltage: 24 kY
Raled curreni: 830 A
Rated power-frequency withstand vollage: 50 /60 kV
Rated lightning Impuise withstand voltage: 125/ 145 kVp
Breaking capaclly:
Aclive charge: 630 A
No-load transformer: 1250 kVA
No-load cables: 16 A
Closing capacity: 40 kAp
Rated short-time withstand current: 16 kA /3 s
Rated peak withstand current: 40 kAp
Rated frequency: 50 Hz
SF6 pressure (20 °C}: 0.3 bar ral.

2 - MANUFACTURER
EFAGEC, Madium Voltage Swiichgear Direction

3-TEST PERFORMED

Parfial discharge measurement for 10 pC discharge loval,

4 - TEST CONBITIONS

Tests carrled out according to IEC 208, annex FF, procedure B.
The voltage set-up transformer was connectad to each phase successive!y and earth was applled 1o all the
parls earthed in service.

The preslress voltage applied was 1.9 x Un=1,.3x 24 = 31.2 kV.

Date: 2000.06.07 [MT/ID /¢ |T.R MT.003.C.0781
|74




EFACEC ENERGY
W ‘ MEDIUM VOLTAGE SWITCHGEAR DIRECTION

The lest voltage for parifal discharge measurement was 1.1 x Un = 1.1 x 24 = 26.4 kV.
Tests performed before and after the dieleclric tasts.

See test clreulls dlagram on page 4,

5 - TESTS RESULTS
Voltage applled according o test olreulls dlagram on page 4.
B.1- Before dlelectrlc tesls

ISFG's switch dlsconnectors closed In service position,

Phase Parflal discharge Partial discharge Partlal discharge Results
measured | inceptlon voltage extinction voltage quantity at 26.4 kV
{kV) (kV) nC)
Aad' 28 28 . =10 pC Passed
Bbb' 28 27 =10pC Passad
Cog' 26 .27 £10pC Passed
5.2+ After dlelecltle tests
ISFG's switch disconnectors closed In servics position.
Phase Partial discharge Parilal discharge Parllal discharge Results
measured | Inception voltage exdinction voltage quantity at 26.4 kv
{RV) {kV) {nC)
Aaa’ 28 27 =<{0pC Passed
Bbb' 28 27 <10 pC Passed
Cee' 29 28 =10 pG Passed

Date: 2000.06.07 |MT/ID 4« | 1. R MT.003.C.078.




‘ EFACEC ENERGY
W MEDIUM VOLTAGE SWITCHGEAR DIRECTION

Parilal dischargs measurement ¢lreuits

Ei!
g
i1
£ cb
£ Cx
£
B
g
wmalns step-up voltage
O transformer
controf and
measurement
partial
_L discharge
5 measurament

Cx: test object
Ch: discharge free capachor

Fluoflx GC single lins diagram

T
[T
Trexfaomn Fisd
. Sk Durrona
s 52 ’
\,,..s,..ém
| F

Date: 2000.08.07 |MT/ID ¢ |T.R.MT.003.0.0781




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIRECTION

Prefabricated panel Fluolix GC

i

i

Date: 2000.06.07 | MT/ID




EFACEC ENERGY
MEDIUM VOLTAGE SWITCHGEAR DIRECTION

TEST REPORT
No. MT.00.3.C.153.1

Prefabricated panef Fluofix GC with SF6 three position switch disconnector type ISFG

Mechanical Tests

Test regulations applied:

IEC 60129
{EC 60265-1
IEC 60694

Tests results:

The prefabricated panel Fluofix GC passed the Tesls.
Date of tests: 16 to 22 May, 2000.

Tesls performed by; The laboratory chief

yH.

Manuel Martins

i - TECHNICAL DATA

Date: 2000.07.19 |MT/ID T. R. MT.00.3.C.153.]




Y EFACEC ENERGY
w _ MEDIUM VOLTAGE SWITCHGEAR DIRECTION

SF8 rotary three positlon switch disconnector

Type: ISFG
Serlal no.: -
Rated voltage: 24 kV
Rated current: 630 A
Rated power-frequency withstand voliage: 50/ 60 kV
Rated lightning impulse withstand voltage: 125 / 145 kVp
Bregking capacity:
Aclive charge: 830 A
No-load fransformer: 1250 kVA
No-load cables: 16 A
Closing capacily: 63 kAp
Rated short-time withstand current: 16 KA/ 3 3
Rated peak withstand current: 40 kAp
Rated frequency; 50 Hz
SF8 pressure (20 °C): 0.3 bar re!,

Command
Type: CHM
Command with a molor kit, 110 Vdc.
2 - MANUFACTURER
EFACEC, Medium Voltage Swilchgear Direction.

3 - TEST PERFORMED
3.1 - Service posilion

Mechanical operation test wilth 2000 close / open operations.

No of operating Contral Voltage QOperating sequence
sayuences
1800 Rated
100 minimum {85 % Un) C-188-0-15s
100 maximum (110 % Un)
| Total: f 2000 |

3.2 - Earth position

1000 close / open manual operations.
‘(?‘0
I

i -
AL
Date: 2000.07.19 | MT/ID T. R. MT.00.3.C.15 \E;., >




