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Test results (continved)

468 Partlal discharge test at elevated and ambient temperatures (test 8)

Test frequency: 50 Hz
Test temperature: Amblent temperature 20°C
Conductor temperature 20 °C and elevated, resp.
95.100 *C
Callbration of the test clrcult by callbrator  Qutput 10 pC

Measqred PD values

Test amangement
é :
outiary seating ond Prestress Measuring Measured
: voltage voltage PD value
ot tfoct {1 min) (1 min)
No.oftest | Violtage applied Earthed kv kv pC
oblect to
Measured PD values at elevated temperature
i Conductor Screen
29 25 <5"
2 Conductor Screen
3 Conductor Screen
29 25 <2?
4 Conductor Screen
Measured PD values at amblent temperature
i Conductor Screen
29 25 <107
2 Conductor Screen
3 Conductor Screen 29 25 <1 naa
4 Conductor Screen 29 25 <10 %22
Notes: %
&9 i
" Two of the respective test lines were connected to form one closed conductor loop for & -ggf;‘s
heating the latter, Thus, two test Ilnes were simultaneously tested. Providing separate "ﬁ‘i& sl
results for each of the test lines is not possible, ) G %%
¥ Basic disturbance level at same value (G 2

? The test lines were separated for the PD measurement
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Test resulis (continyed)
469 Impulse voltage test at amblent temperature (test 9)
Full wave: Front time Ty =127 pus
Vitval time to halfvalue T, =530 ps
Test temperature: Amblent temperature 20°C
Conductor temperature 20 *C
Test arrangement
4
wunilary ssafing and
Test voltage Result
158t obfec)
No. of test | Voltage applled Earthed kv Number of
object to Impulses/disruptive
discharges
1 Conductor Screen
2 Conductor Screen +125 10/0
-125 1070
3 Conducior Screen
4 Conductor Screen
Notes:
Al test lines were tested simultaneously,
o4,
oy
G2 en
D
L




INSTITUT ,PROFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK” GMBH LIPE il

BERELIN

TEST REPORT NO. 1213.1607.6950 SHEET 25

Test results {continued)

46,10 AC voltage test {test 10)

Duratlon of test after having reached full voltage: 15 min
Test frequency: 50 Hz
Test temperature; Amblent temperature 20°C

Conductor temperature 20°C

Test amangement
4
evdliary senling ond
= Test voltage Result
l231 obledd
No. of test  {Voltage applied Earthed kv
object to
1 Conductor Screen
2 Conducter Screen _
32 No disruptive discharge
3 Conductor _Screen
4 Conductor -Screen
Notes:

All test lines were tested simultaneously.
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4.7 _Assessment of the results of test sequence D1

» Test 1

In the DC voltage test at -76 kv//15 min, no disruptive discharge occurred on any of the four test
objects,

» Test 2

In the 50-Hz AC voltage test at 57 kV//5 min, no distuptive discharge occurred on any of the four
test objects.

e Test 3

in the partial discharge test at amblent temperature and at 50-Hz AC voltage of 25 KV, none of
the four test objects exceeded the permissible maximum partial discharge value of 10 pC. The
partial discharge value measured was not higher than 1.0 pC.

e Test4

In the Impulse voltage test at elevated temperature with 10 test impulses of 125-kV lightning
impuise voltage 1.2/50 of each polarity, no disruptive discharge occurred on any of the four test
objects,

e Tosth

All of the four test objects were sublected to 63 electrical heat cycles in alr. In the simuftaneous
50-Hz continuous AC voltage test at 32 kV, no disruptive discharge occurred on any of the four
test ohjedts, '

» Tast 6
All of the four test oblects were subjected to 63 electiical heat cycles In water. No disruptive -
discharge occurred on any of the four test objects, when they were tested simultaneously In water ¢ e
and by 50-Hz continuous AC voltage of 32 kv, & &
. A3
e Test7 %’f‘g £
Y
After 5 complete operations of disconnection and connection, no visible damage was found on ® ’%

the contact, ‘

s Test 8

In the partial discharge test at elevated and ambient temperatures at 50-Hz AC voltage of 25 ki
none of the four test objects exceeded the permissible maximum partial discharge value of 10 (d T\
The partlal discharge value measured was not higher than 5 pC. °
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Assessment of the results of test sequence D1 {continued)
o Test9
In the Impulse voltage test at amblent temperature with 10 test Impulses of 125-KV lightning
Impulse voltage 1.2/50 of each polarlty, no disruptive discharge occurred on any of the four test
objedts.
+ Test 10
In the 50-Hz AC voltage test at 32 KV/15 min, no disruptive discharge occurred on any of the four
test objects,
All of the four test objects meet the Tequirements specified by CENELEC Harmonization Document
HD 629.1 $2 2006-2.
The tests of test sequence D1 have been PASSED.
i
b #T
€3 %
e
Eln Fen
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5. Tests of test sequence D2

5.1 Test laboratory

High-voltage test laboratory, high-voltage hall 2 and
High-power test faboratory, high-current bay

5.2 Nomative document

CENELEC Harmonization Document HD 6291 $2: 2006-02
DIN VDE 0278-629.1 (VDE 0278 Tell 629-1): 2002-06

IEC 61442: 2005-04

DIN VDE 0278-442 (VDE 0278 Tell 442): 2006-01

53  Required test parameters

Test No. Type of test Required test parameters

1 DC voltage test Test voltage 6 x Uy 76 kv
Duration of test: 15 min
Polarity: Negative

2 AC voltage test Test voltage 45 x Uy 57 kY
Test frequency: 50 Hz
Duration of test: 5 min

3 Thermal shom-circutt test of Short-clrcuit-conductor

the conductor final temperature: 250 °C

Number of short-clrcuits: 2

5 Disconnection/connection Number of complete
operations: 5

6 Impulse voltage test at Front time: 1.2 us

amblent temperature Virtual time to half value: 50 us

Test voltage: 125 kv
Number of impulses: 10 Impulses
Polarity: pos./neg.
Conductor temperature: 9y

7 AC voltage test Test voltage 25 x Ug ErS
Test frequency: 50 Hz
Buration of test: 15 min

wTAPE

BERLIN

SHEET 28
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5.4 Test arrangement

Each of the three connectors under test was arranged on a test line by the cllent The connectors
were completed by bushings or terminatlons, The test objects were mounted on cable fines of
approx. 3-m length and of N2X5(F)2Y-1x50 RM/16 mm?-12/20 kV type. To apply the test voltage,
each of the test lines had additionally been equipped with cne auxiliary sealing end of EPKT type
(made by Tyco Electronlcs Raychem),

All test voltages were applied to the core against the cable screen, which was connecied to the
test earth. The tests did not start earller than 24 hours after the Installation of the accessorles on
the cable fines.

541 DCvoltage test {test 1)
Test arrangement to IEC 61442: 2005-04, Clavse 5

542 ACvoltage test (test 2)
Test amangement to [EC 61442: 2005-04, Clause 4

5.4.3 Thermmal short-circuit test of the conductor (test 3)
Test arrangement to [EC 61442 2005-04, Clause 11

The three test objects were arranged on-an assembly plate on equal level with phase centres
distances of 110 mm. Additlonally the cables were fixed by cable clamps at a distance of 350 mm
from the axls of the cable connector centre. For the test, a short-clrcylt bridge of 30 mm x 10 mm
was connected at the three bushings, and the auxiliary sealing end sides of the three test lines
were connected three-pole to the shori-circult current source,

544 Disconnection/connection (test 5)
None

545 Impulse voltage test at amblent temperature (test 6)
Test amangement to [EC 61442: 2005-04, Clause 6

546 ACvoltage test (test 7)
See Sub-clause 54.2

SHEET 29
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5.5___Test and measuring circuits

551 DCvoltage test (test 1) ,
See Sub-clause 45.1 ’

552 ACvoltage test (test 2)
See Sub-clause 45.2

553 Thermal short-clrcult test of the conductor {test 3)
See following sheet.

554 Disconnection/connection (test 5)
None

555 Impulse voltage test at amblent temperature {test 6)
See Sub-clause 454

556 ACvoltage test (test 7)
See Sub-clause 45.2
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Test and measuting drcuits (continued)
Thermat short-circuit test (test 3)

Technical data of test circuits

Test requirement Short-clrcuit tests

Test No. 207 2835 and 207 2837
Number of phases (Test drcul) 3
Number of poles/phases (Test object) 3
Power frequency Hz 50
Power factor cos @ 0015

Generator / gild Not earthed
Earthing conditlens  Short-drcult transformer Earthed

Shoft-dircuit point Not earthed

Si Dr L Tr [ 10

e '

- ‘ &

E Power supply {grid) TO Test object

Si Master breaker I Current measurement
Dr Maklng switch U Voltage measurement
L Currentlimiting reactor 1-3 Measuring polnts

Tr Short-clrcult transformer
Figure 7: Test and measuring circutt for the thermal short-circuit test of the conductor

Technical data of measuring clrcuits

Measuring polnt Symbol Measured quanthy Measuring sensor/device
1 PLT Current of conductor L1 Rogowski measuring device
2 12 Current of conductor L2 Rogowskl measuring device
3 il3 Current of conductor L3 Rogowski measuring device
Recording Instrument BE 256 transient recorder system
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56 Testresults
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56,1 DCvoltage test {test 1)

Polarity: Negative
Duration of test after having reached fult voltage: 15 min
Test temperature: Amblent temperature 20 °C
Conductor temperature 20°C
Test arrangement
{1 ey anefing end
= Test voltage Result
(-
o —
No.oftest  [Voltage applied Earthed kv
object to :
5 Conductor Screen 76 Mo disruptive discharge
6 Conductor Screen -76 No disruptivé‘ aischarge
7 Conductor Screen -76 No disruptive discharge

Notes: -




.“ -
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Test results (continuved)

56.2 ACvoltage test (test 2)

Duration of test after having reached full voltage: 5 min
Test frequency: 50 Hz
Test temperature: Ambient temperature 20°C

Conductor temperatute 20 °C

Test amangement
Test voltage Result
No.oftest [Volage applled Earthed kY
object to
5 Conductor Screen 57 No disruptive discharge
6 Canductor Screen 57 No dlssuptive discharge
7 Conductor Screen 57 No disryptive discharge
Notes: -




—-——
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Test results (continved)
563 Thermal short-circult test of the conductor {test 3)
Condition of test object before test: Prestressed by previous tests
Conneclion of the test object ' By 50-mm? cable
Shoit-drcuit point At the bushings
Amblent terperature: 16 °C
Test parameters;
Test No. 207 2835 207 2837
Test voltage v 455 455
1 128 134
Peak shor-clrcuit cumrent kA L2 135 14.0 ( ’
L3 148 15.6
L1 3.03 9.02
Symmetrical short-clrcult corrent kA L2 8.86 8.99
3 932 9.09
: Average 904 9.01
Buralion of short-clrcuit ms 1011 1011
L1 808 82.3
Joule Integral  10% Als 12 79.9 80.3
3 832 840
Symmetrcal short-crcult cument 15 kA 9.09 3.06
Notes - 2. Kt
Evaluaton OK 0K
Notes;

OK: The test object Is able to cariy the short-circuit current

Condltion of test object after test:

The test objects did not show any extemally vislble changes or damage.
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Test results (continued)

5.6.4 Dlsconnection/connection (test 5)

Each of the three test objects was disconnected and connected altogether five times as spedified
by the manufacturer's assembly instructlons, No visible damage was found on the contact

565 Impulse voltage test at amblent temperature (test 6}

Full wave: Front ime Ty =127 ps
Virtual time to halfvalue T, =53 ps

Test temperature; Amblent temperature 20°C
Conductor temperature 20°C

Test arangement
& seuling shd
¥ Test voltage Result
0¥ objert
ermination
No.oftest  |Voltage applied Earthed kv Numbers of
object to | Impulses/disruptive
discharges
5 Conductor Screen
: +125 " 1070
6 Conductor Screen -125 1070
7 Conductor Screen
Notes:

All test lines were tested simultaneously.
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Test results (continued)

566 ACvoltage test (test 7)

Duration of test after having reached full voltage: 15 min
Test frequency: 50 Hz
Test temperature; Amblent temperature 20°C

Conductor temperature 20°C

Test amangement
7 S—
Test valtage Result
oot obtect
—

Nc:). ;}2 ::;:.‘St Vohage;oapplied Earthed RV

5 Conductor Screen

6 Condudtor Screen 32 No disruptive discharge

7 Conductor Screen

Notes:

All test fines were tested simultaneously.

B b
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5.7 Assessment of the tests of test sequence D2

o Test 1

In the DC voltage test at -76 kV/15 min, no disruptive discharge occurred on any of the three test
objedts.

o Test 2

In the 50-Hz AC voltage test at 57 KV/5 min, no disruptive discharge occurred on any of the three
test objedts.

oTest3

In the thermal short-circult test of the conductor with a thermally equivalent current of 9.1 kA/1 s,
no visible damage was detected on any cf the three test objects,

o TestS

After 5 complete operations of disconnection and connection, no visible damage was found on
the contact

o Test 6 ,
In the Tmpulse voltage test at amblent temperature with 10 test Impulses of 125-kV lightning

impulse voltage 1.2/50 of each polarlty, no disruptive discharge occurred on any of the three test
objects.

s Tast 7

In the 50-Hz AC voltage test at 32 kV/15 min, no dlsruptive discharge occurred on any of the
three test objects.

Al of the three test objects meet the requirements specified by CENELEC Harmonization
Document HD 629.1 52 2006-2.

The tests of test sequence D2 have been PASSED
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6. Tests of test sequence D3

6.1  Test laboratory

High-voltage test laboratory, high-voltage hall 2

6.2 Normative document

CENELEC Harmonlzatlon Document HD 629.1 $2; 2006-02
DIN VDE 0278-629.1 (VDE 0278 Tell £29-1): 2002-06

[EC 61442: 2005-04

‘DIN VDE 0278-442 (VDE 0278 Tell 442): 2006-01

6.3  Required test parameters

Test No. [ Type of test Requlred test parameters
14 | Operating eye test Axlal force 1300 N, 1 min
Torque 14 Nm
Duration of test; 1 min
15 | Partfal discharge test at Prestress voltage 2.25 x Uy 29 kv
amblant temperature Measuring voltage 2.00" x Uy 25 kv
Prestress duratlon: 1 min
Measuring time: 1 min

Notes to the table of required test parameters:

N CENELEC Hamonlzation Document HD 629.1 $2: 2006-2, Table 7, requires the partial
discharge to be measured at a measuting voltage of 1.73 x Uy or 200 x U, respectively. The
measurement was done at 2 x Uy, because the standard of the cable used for the test requires
a test voltage > 1.73 x U,
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64 Test amrangement

The dient amanged each of the cable connectors under test (test object) on a test line. The test
oblects were mounted on cable lines of approx. 1 m length and of N2XS({F)2Y-1x50 RM/16 mm?-
12/20 RV type. To apply the test voltage, each of the test line had additionally been equipped
with one auxiliary sealing end of EPKT type (manufacturer Tyco Electronics Raychem). All test
voltages were applied to the core against the cable screen, which was connected to the test
earth.

The tests did not start earlier than 24 hours after the Installation of the accessorles on the cable
iines,

6.4.1 Operating eye test

Test arrangement to IEC 61442: 2005-04, Clavse 19

642 Partlal discharge test at amblant temperature
Test arangement to IEC 61442: 2005-4, Clause 7, with the following simplifications:

Due to the short cable lengths, neither double Impulse diagram nor terminating impedance or
reflexion suppressor were used. The PD callbrator was conhected In paralle! to the test object only
at the detector-remate end,
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6.5 Test and measuring clrcults
6.5.1 Operating eye test
None
65.2 Partial discharge test at amblent temperature
Technlcal data of test clreuit
Test transformer: Rated voliage 125 kv
Rated power 100 kVA
Rated frequency 50 Hz
Darnping resistance 067 kOhm
Technical data of measuring circuit
Measuring | Measured Measuring sensor/device Technlcal parameters
point guantity
1 Test voltage |- Capacitive divider with MU11 peak Ratlo 864
voltmeter (TuRD)
2 Partial - Coupling capacitor of WMCF type (TURD)  [C=1nF
discharges |- Coupling four pole of COPL542A type
- PD measuring station of MPD540 type Band width = 300 MHz
- USB Interface 502 Center frequency 400 kHz
- PD callbrator of CAL542 type (mtronix) Output 10 pC
. 2
J_ he
- C-T.
E PTe Ci
PO
;7 1
, + [J_ﬂ . ‘Jﬂ |
E Supply
PTr  Test transformer with vartable transformer connected in series
Z,  Blocking impedance il
ax CLA
Gy Coupling capacitor e wd
Z,,  Coupling four pole (measuring impedance) E‘% s
C-T.  Capacitive divider wia lg
HE  Auxiliary sealing end @’ﬁ EE‘;;‘;
1,2 Measuring points a5 B
PO  Test object E;S
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6.6 Testresults
6.6.1 Operating eye tast
The connector releases at an axlal force of 23 N, but Is capable of tightening again.
6.6.2 Partial discharge test at amblent temperature
Test frequency: 50 Hz
Test temperature: Amblent temperature 20°C
Conductor temperature 20 °C
Callbration of the test clrcult by callbrator output 10 pC
Measured PD values
Test arrangement
4 susPlary ssaling end Prestress Measuring Measured
= voltage voltage PD value
st objodt
{1 min) {1 min)
Mo, of test  |Voltage applled Farthed kv kv pC
oblect to
1 Conductor Screen 29 25 (v
Notes:
¥ Basic disturbance level at same value
e
o
B3
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6.7 _ Assessment of the results of test sequence D3

» Test 1
No vislble damage was found after the operating eye test

s Test 2

In the parttal discharge test at amblent temperature and at 50-Hz AC voltage of 25 k¥, none of
the test object exceeded the permissible maximum partial discharge value of 10 pC. The partlal

dlscharge value measured was not higher than 1.0 pC.

All of the test object meet the requirements specified by CENELEC Harmmonlzation Document HD
6291 52 2006-2, .

The tests of the test sequence D3 have been PASSED
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7. Special tests (tests Nos, 17 to 21)

7.1 Testlaboratory

Low-voltage test laboratory, test room 7 (test No. 17)
High-voltage test laboratory, high-voltage hall 2 (tests Nos. 18, 20 and 21))
High-power test laboratory, test bay 3 {test No. 19)

7.2 Normative documents

CENELEC Harmonlzation Document HD 629.1 52; 2006-02
DIN VDE 0278-629.1 (VDE 0278 Teil 629-1): 2002-06

[EC 61442: 2005-04

DIN VDE 0278-442 (VDE 0278 Tell 442)% 2006-01

7.3 Required test parameters
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Test No. { Type of test Required test parameters
17 | Screen resistance Temperature during exposure to heat  (120+2) °C
measurement Duration of thermal ageing: 168 h
18 Leakage current Test voltage U, 24 KV
measurement
19} Screenfault current = Solidly earthed system
inittatlon test Test voltage: 127 k"
Test cument: i0kA
Duration of current flow: 02s
Number of tests: 2
» Unearthed of
Impedance-earthed system
Test voltages 127
Test current: Minimum 10 A
Test procedure: Start
C1s
0-2 min
C-2 min
0-2 min
C 1 min
O end

20 Operating force test F(900 N

21 Capacitive test point -
performance

Note:

1) Test patameter complies with normative document If lower values are applled the test will

become more severe,
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74  Test arrangement

741 Screen reslstance measurement (test No, 17)
Test arangement to [EC 61442: 2005-04, Clause 15

Only one single connector body was used for the measurement For the definite and reproducible
measurement of the resistance on the screen two rings made of bare copper wire and of approx.
1-mm width were fixed to the screen. They sewved as fixed electrodes for the resistance
measurement

742 leakage current measurement {test No. 18)
Test arrangement to 1EC 61442: 2005-04, Clause 16

The dlent Installed one test object on a short length of cable, which was equlpped with an
auxlliary sealing end on its other end, and completed 1t with a bushing. Subsequently, a square
metal foll of 25 em? was fitted to the outer conductive layer of the test object In the region of the
bushing. When the AC test voltage was applied to the test objedt, the leakage current from metal
foll to earth was measured.

7.4.3  Screen fault current Initiation test (test No, 19)
Test arangement to IEC 61442: 2005-04, Clause 17

A bushing was centrally aranged In a metal plate of 600 x 600 x 5, which was vertically fixed to a
test rack Each of the test objects, Installed on a short length of cable by the client, was fixed to the
bushing and the screen was earthed In accordance with the manufacturers instructions. The other
end of each length of cable was equipped with an auxiliary sealing end. For the test with solldly
earthed system, a threaded rod of 10 mm @ was ananged In the region of the transition from the
conductor to the cable lug In the body of the connector under test so that a connection was
established from the cable lug through a drilled hole to the Inner and quter conducting layers of
the connector body. For the test with unearthed or impedance earthed systems, a diilled hole was
used Instead of the rod. It had a copper wire of 0.2 mm @ for bridging the insulation between the
inner and outer screens and for Initlating the arc. In both cases, neither the rod nor the wire
protruded beyond the outer conducting layer of the connector body.

744  Operating force test of the cable connector (test No. 20)
Test arrangement to IEC 61442 2005-04, Clause 18

One connector was assembled according to the client's Instructions and was mounted on a
bushing using a gliding agent pravided by the client

745  Capaditive test point performance (test No. 21)
Test arrangement to IEC 61442: 2005-04, Clause 20

One connector was Installed on a short length of cable by the client and the screen was earthed
In accordance with the manufacturer's instructions. The test object was equipped with a mating
bushing. _ _

SHEET 44
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7.5 _ Test and measuring clrcults

751  Screen reslstance measurement (test No. 17)

Technical data of measuiing clrcuit

Measuring} Measvred guantity
point

Measuring sensor/device

Technlcal parameters

1 Reslstance

Plgttal hand multimeter of 137 type
(KETHLEY)

Measuring range R - 2 k2

PO

1 Measuring point
PG Testcbject

Flgure & Measuring dircuit for resistance measurement on the screen

SHEET 45
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Test and measuring drcuits (continued)
7.5.2 Leakage current measurement {test No, 18)
Technlcal data of test circult
Single-phase AC voltage source
Test transformen: Rated voltage 125 kv
Rated power 100 kvA
Rated frequency 50 Hz
Damplng resistance 067 kQ
Technical data of measuring clrcuit
Measuring polnt Measured quantity Measurng sensor/device Technical parameters
1 Test voltage Capacditive divider with Ratlo 864
MU11 (TuRD) peak
voltmeter
2 Test current Digltal hand multimeter of | MB 0.2 mA AC
137 type (KETHLEY) ,
—F
Ro
PO
PTr
Foll
R
2k
sl
E Supply
PTr Test transformer with vartable transfemmer connected in series e
R,  Damplng resistance gn
R Reslstance 5%
1,2 Measuring points ﬁﬁ% it
Test object g: gﬁ’g"f’ '
e
ol
Flgure 10: Test and measuiing circult for the leakage current measurement 23 &,
@
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Test and measuring cireutts (continued)
" 753  Screen fault current initlation test {test No. 19)
Technlcal data of test circult
Test requirement Screen fault current test
Test No. 107 4008 and 107 6207
Number of phases (Test cireuAt) 2
Number of poles/phases (Test objecd 1
Power frequency Hz 50
Power factor cos ¢ < D15
Connedtion of short-clreutt transformers 171
short-clrcult power 120 MVA
Gild Not earthed
Earthing conditions Short-clreult transformer Earthed
§i Or L1 Tr L2
% ‘ TO 2ju
S br . L : I
e S {1}
E Pawer supply (grid) 1,2 Measuring polnts
Sl Master breaker | Cument measurement
Dr  Making switch U Voltage measurement
L1, L2 Current limling reactors TO  Test object
Tr Short-circult transformer
Figure 11: Test and measuring circuit for the screen fault current Initlation test
Technlcal data of measuring circuits
Test No. Measuring | Symbol | Measured quantity Measuring sensor/device
point
107 4008 and 1 i Shont-circult cumrent Current transformer
107 6207 2 U |Testvoltage RC divider
Recording Instrument:
BE 256 transient recorder
Op ap
a Xy N
% )e
AN, /-
6-9 - \!&



BEERLIN

INSTITUT ,PROFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK” GMBH TEPIFI (1.

TEST REPORT NO. 1213.1607.6950

754  Capacitive test point performance (test No. 21)

Capacitance measurement by differentlal bridge

The capacitance Cx to be measured was connected to a capacitance measuring bridge together

with the well-known capacitance Cn.

Technical data of measuring circuit

SHEET 48

Measuring Measured quantity Measuring sensor/device Technical paramaters
point
] Capacitance Can § measuring bridge | Measuring range x 100 pF
of VIM type (made by
MWB)
2 Test voltage Capacitive divider with
MU11 (made by TuRD)
peak volimeter

_’ .
4{ Lorg ‘l-
Cx Cn
KP
C—b e | 1 '

G Sine-wave generator

(x  Capacitance to be detemmined
LS Cable conducior or cable screen
KP  Capacitive test point

Cn  Comparlson capacitance

1,2 Measuring points

Rgure 12: Test and measuring clicult for determining the capacitive test point performance
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7.6 Testresults

Screen resistance measurement (test No. 17}

7.6.1
Test temperature; Amblent temperature 20°C
Temperature during exposure to heat: 120 °C
Time of exposure to heat; 168 h
Test arrangement
. Reslstance Result
]
No. of Conditton of o
test object test object
8 Before exposure to heat 216 OK
8 After exposure to heat 300 QK

maximum permissible value of 5000

Leakage current measurement (test No. 18)

OK: The reslstance measured before and after the expasure to heat was slgnificantly below the

SHEET 49

7.62
Test temperature; Amblent temperature 20°C
Test arangement
Jest voltage Leakage Result
cumrent

o
No. of test  (Voltage applied Earthed kv pA g fr
object to 24
9 Conductor Screen 24 <5 5;;’ E‘mn
Nitey
O
£ g,
&

OK: The leakage curent was below the maximum permissible value of 0.5 mA.
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Test results (continued)

7.63  Screen fault current Initlation test (tast No. 19)

Test requirement: Screen fault curent test for Impedance-earthed systems

Type of test object: RSES-5225-R 250 A

Amblent temperature: 19 °C

Test No. 107 .. 4007 4008

Test object . No. - 1"

Cycle - Cis = Comtn  Compr™ Oz Cyonae O

Test voltage [ 128 128 12.8 128

Test cument A 155 155 155 155

Time of test 5 0.2 1 120 60

Notes 1) 2 2) 2)

Evaluation - oK OK 0K

Notes:

1) Cument setting )

2)  The test object Is capable of properly camylng the fault current
OK: During the making cycle the arc was Ignited or re-lgnited, respectively.

During the making time, the cument flow was present
A fault In the Insulation s reliably detectable.

Tesl requirement: Screen favlt curvent test for solidly earthed systems

Type of test object RSES-5225-R 250 A

Amblent temperature: 19°C

Test No, 107 6207

Test object No, 9

Test vokage ky 128

Test current kA 10.9

Time of test 5 200

Notes 1)

Bvaluation n. OX

1y
Notes: g@
H The connector got Ioosenecj from bushing and cable. The bushing got broken, @% st
n OK: Forthe case of a disruptive discharge the screen of the connector is able to can g‘;?': gg
current which s sufficient to trip the protection device, but ancther operation Jg fgis" S
possible. : &8 Lg?;




INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK® GMBH [IPER |l

BERLIN
TEST REPORT NO. 1213.1607.6950 SHEET 51
Test results {(continued)
7.64 Operating force test (test No. 20)
Cold conditioning for 12 h at -20 °C, withdrawal force =524 N
765 Capacitive test point performance (test No. 21)
Test temperature: Amblent temperature 23°C
Test arrangement
—{ Lwd _|-
o o
w
@[]
Capacitance of test peint Notes
Kp
No. of test Voltage Earhed Towards Towards
oblact applled to cable screen | cable conductor
Ge G
pF pF
, Screen
12 L {conducton | connection of - 95 OK
the connector
body
12 S (screen) Conductor . 118 - oK
Notes:
OK: The ratlo of C,, to C,. was 11.8 pF95 pF = 1.24, and thus < 12 as spedified by the normative
document
;.
(o ] o
iy
iy
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7.7 Assessment of spedal tests

e Tost 17

The reslstance measured before and after the exposure to heat at 120 °C/168 h was 300 and
216 Q, resp, This was significantly helaw the maximum permissible value of 5000 Q.

» Test 18

The leakage cument measured at an applled AC test voltage of 24 kV fell below the maximum
permissible value of 0.5 mA with a measured value of 5 pA,

s Test 19

- 50lldly earthed systems

For the case of a disruptive discharge the screen of the connector Is able to cany a fault current
which s sufficlent to trip the protection device, The fault was reliably Intated within 3 s, The
screen Is able to discharge an arc to earth. The current Is sufficlent to operate the clrcuit protection,
but the cable terminal gets completely destroyed so that another making of the short-circult was
no rmore possible,

- Unearthed or impedance-earthed systems

During the making cycle the arc was Ignited or re-Ignited, respectively. During the making time, the
current flow was present A fault In the Insulation Is rellably detectable, During the making cycle,
the arc was Ignited resp. re-Ignited at 12.1 kv. During the making time, the current flow was
present at 12.1 KV. A fault In the insulation is reliably detectable.

s Test 20

The withdrawal force was determined to be 524 N. Thus it Is below the maximum permissible
value of 900 N,

e Test 21

The ratio of C, to C,, was detemined to be 1.24, which Is < 12 as specified by the nommative
document

The test objects meet the requirements specified by CENELEC Harmonization Document HD 629.1
52: 2006-2, except Test No. 19,

BERLIWN
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8. Photos

i




PR

INSTITUT ,PRUFFELD FUR ELEKTRISCHE HOCHLEISTUNGSTECHNIK” GMBH J PR

BERLITN
TEST REPORT NO. 1213.1607.6850 SHEET 54
(i
Figure 15: View of the test objects for the test sequence D2 {mounted on bushings)
;
: N ;
! B, il

i Figure 16:  Test object after the screen fault cument Initlation test (solidly earthed systems) g:, ,]‘:‘-‘_“
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Figure 17: Test object No, 11 after the screen fault current initiation test
(unearthed or Impedance-earthed systems)
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9.  Osclllograms

Tesi—No. 1074008

i[A]
o

10.0{

u [kv]

—-10.0

05

0 200 400
t [ms]
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Test—No, 1076207

10.0}

5.0

i [kl

-10.01

-150¢

8.0

B.OY

u [kv]
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Test—No. 2072837

10.0F H
iDL 1

0.0 FHHEHAHH
-5.0}
=100}

200F

i LT [xA]

100

u L1 [V]

~160

100f MH

50T 1

oot FHIHHFHIHAHA HY FHHTH LA HA B4R 44 H4 FHAHAHAPH AR HA FHAHLHA B R H
-50F
-10.0F

200 F

P12 [xA]

100

u L2 vl

-100

S
AL A

-15.0}

i L3 [ka]

200 " - - g S

100

u L3 [V]

200 400 600 800
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1. VisnuTsaHe n3apuiainBoCT G NOCTOSHHO HaNpeXeHue:
2. VisnuTsatie N3gpbyMBOGT C NPOMEHINMBO HANPEKEHWE;
. VisnuTeate uactiuer paspsig npm oxonHa Temneparypa; (
. VisnuTeaHe umnyncHo HanpexeHue Npu okofHa TeMneparypa;
- VsnnTeaHe LMKNMYHO €NEKTPUUECKO HarpsiBaHe BLB Bb3AyX;

3
4
5
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8
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DEKNAPALNA 3A CbOTBETCTBUE

Honynognucanuar Mean Benkoa KocToB, B Ka4eCcTBOTO CUM Ha ynpasuten Ha
Kumrex Bunarapus OOM, rp. Byprac, xk. Bpata Munapudosiu, 6n. 57, Bx. 4A oduumnaneH
avcTpnbyTop Ha usgenmsita Ha Tyco Electronics Raychem peknapupam, na cobctseHa
OTFOBOPHOCT, Ye NPoAyKTnTe:

1/ Ulencenna kaBenHa rnaga npasa 20kV, 250A, 50mm2 Tvn RSSS 5225-P
2/ Wencenna kaGenHa rmaea npaea, 20KV, 250A, 95mm2 tun RSSS 5220-P

npousseeHn B OTOOpYH, Fepmanus, 3a KOUTO C& OTHACA Ta3u AeKnapauus, ca npousBeseHn
B YCIOBUATA HA BbBEASHATa U NoAAbLPKaHaTa OT NPOUSBOAUTESA CUCTEME 38 NPOM3BOACTBEH
KOHTPON U B ChTBETCTBME Cbe crnegHwte cranpapth CENELEC HD 629 (VDE 0278-629), v
CbOTBECTBBKETO € OUeHeHo cbriacHo HapepbBara sa cbleCcTBEHUTE W3UCKBaAHWA . U
oleHsisale Ha CLOTBETCTBUETO HA CTPOWTENHUTE NpoaykTh. [exknapauumata ce nagasa Bb3
OGHOBA Ha NPOTOKONW OT npoBeAeHW usnutTaHuA Ne PPR 2528, napanen or llabopatopun sa
nanuTeaHuns bepnuH.

13.01.2016r.
rp. byprac
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othnumanen guetpubyTop Ha Ten: 02 9733373
Kumtex Burrapus Q0O - - tyeo Electronics thakc: 02 9733370
1113 rp. Codhun kabenun, TpaHcdopmaroph, web:www.kimtech.bg

‘yn. Akap, lMeoprit BoHyen Ne 20 enexrpooopyaBaHe e-mail; office@kimtech.bg

OEKNAPALINA 3A CbOTBETCTBUE

Honynoanucanusit MeaH BunkoB KocTos, B KauyecTBOTO CM Ha ynpaenTen Ha
Kumtex Bunrapua OOR, rp. Byprac, k. Bpats MunaguwHosu, 651, 57, BX. 4A oduumaneH
AvctpubyTtop Ha wagenwsita Ha Tyco Electronics Raychem pewnapupam, Ha cobereeHa
OTTOBOPHOCT, Y4e NpoAyKTUTE:

1/ WencernHa kabenxa rnasa M-o6pasha, 20KV, 250A, 50mMm2 Tun RSES 5225-P
2/ lencenna kabenHa rnasa [-o6pasHa, 20KV, 250A, 95mm2 Tn RSES 5229-P

npounseeneHn 8 OToBpyH, MepMannsa, 3a KOWTO ce OTHACH Tasn AeknapaLmus, ca npousBeneHn
B YCoBusiTa Ha BhBeAeHaTa M noaabpkaHaTa ot PoNSBOOUTENS CUCTEMA 38 NPOU3BOACTEE
KOHTPOIN ¥ B CbTBETCTBME CbC CReanuTe cTaHpapth CENELEC HD 629 (VDE 0278-629),
CLOTBECTBBMETO € OLleHeHo cbrmacHo Hapepbata 3a CbLSCTREHWTE K3NCKBaHWA W
OleHsBaHe Ha CLOTBETCTBMETO Ha CTpouTenHUTe npopykTh. fexnapauvsita ce Magasa Bb3
OCHOBa Ha npoTokonu oT nposeAeHW uanutakvis N2 PPR 2527, napanen ot JlaGopatopus 3a
M3NNTBaHWA BepnuH.

13.01.2016r.
rp. Byprac
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othuunanen AucTpUbyTOp Ha Ten: 02 9733373
Knmrex Bunrapus 008 €4y Electronics hakc: 02 9733370
1113 rp. Codhun kabeny, TpaHcdopmaTopy, web:www.kimtech.bg
yn. Axag. Feopri Boxnver Ne 20 enexTpooBopyasaHe e-mail: office@kimtech.bg

OEKNAPALUA 3A CbOTBETCTBUE

Honynoanvcanumar Mean BwnkoB Koctos, B KayecTBOTO CU Ha ynpasuTen Ha
Kumtex Bonrapus OO[, rp. Byprac, »x. Bpata Munapuiosu, 6n. 57, Bx. 4A oduumansen
anctpubytop Ha wapenuata Ha Tyco Electronics Raychem pexnapupam, Ha coberBeda
OTFOBOPHOCT, Y& NPoAyKTUTE:

1/ Ulencernna kabenHa rnaea sa npoxopHn uasogu tvn ,C” 20kV, 95-185mMm2 Tun RICS 5133
1/ lencenHa xaberiHa rnaea 3a npoxoaHn nasogw ™mn ,C" 20kV, 85-185mm2 tin RICS 5137

npouseegenn B OTobpyH, Fepmanus, 3a KOUTO Ce OTHaCH Task gexnapaLuns, ca NponsseseHn
B YCNOBWATA Ha BbBeAeHaTa \ NoAabpxXaHaTa OT NpoussoauTensa cucTema aa nponssojcTaeH
KOHTPON W B CLTBETCTBME CbC cnefHute ctaHgaptyw CENELEC HD 629.1 821 (2006-02),
(VDE 0278-629), # CbLOTBECTBBMETO € OlUeHeHo chinacHo Hapepnbara sa cbhllecTBeHUTE
N3UCKBaHWA 1 OUEHABAHE HA CLOTBETCTBMETO Ha CTpovTenHuTe npogdykty. [deknapayvara ce
napapa Bb3 OcHOBA Ha cepTudhukaT oT TURoso ofobpenne Ne E-13892 nspaged ot [et
Hopcke Bepurac cbriiacHo ofj00peHn NPOTOKOIK OT NpoBefeHy TUoBKM usnurtaHvn Ne PPR
866, PPR 1106 uspgagedun ot Jlabopartopust 3a wanuteaHus Taliko Enexkrponukc Palixem W
JlaGopaTtopus 3a nsnuTeaHka MioHxeH.

13.01.2016r. [oanne 1 neyd
rp. Byprac /



Samtech

i othuumnaneH aucTpubyrop Ha Ten: 02 9733373
Kumtex Bbnrapust OO0 TYen Electronics thake: 02 9733370
1113 tp. Cotpua kaGenu, TpaHcchopmaTopH, web:www.kimtech.bg
yn. Axan. leoprit Bonuen Ne 20 enexkrpoobopyneaHe e-mail: office@kimtech.bg

AEKNAPALINA 3A CbOTBETCTBUE

Honynoanucahuar UeaH Bunkos Kocros, B KauyecTROTO ¢M Ha ynpaeutesnt Ha
Kumrex Bonrapua OOf, rp. Byprac, . bpats MunagnHosu, 6n. 57, Bx. 4A oduunanen
AncTpubyTop Ha mwagenusta Ha Tyco Flectronics Raychem pexnapupam, Ha coBersena
OTrOBOPHOCT, Ye NPOoAyKTUTe: '

1/ Kabenna rnasa, 20 kV, 3akpuT MOHTaX, Tepmoceueasma 70-240mm2 tun POLT 24D/1XI

npoussefeHn B OToBpyH, Mepmannn, 3a KOUTO ce OTHacs Tasm AeKknapauus, ca nponsBeleHu
B YCnoBuATa Ha BbBefeHaTa v Nogabpwanara oT NpousBoAuTeNs cucTema 3a NPon3BO/ICTBEH
KOHTpON 1 B CbTBETCTBUE CbC cneaHuTe cTavaapty CENELEC HD 629 (VDE 0278-629), IEC
60502-4 v cbOTBECTBBUETO € OLIEHEHO ChITIACHO Hapepbata 3a CbllecTBEHVTE UBNCKBAHNA U
OLiHABaHE Ha CLOTBETCTBUETO Ha CTpOUTEnHUTe npoaykTw. feknapauwsta ce uspasa BBb3
OCHOBa Ha NPOTOKON OT nposefeHU uanuTanma Ne PPR 1410, nsgagen or NaGopaTtopus 3(
nanuTsaHnAa Mauxaim.

13.01.2016r.
rp. Byprac
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WNHOTPYKLINA 33 MOHTa
EPP 0580 9/95

ExpaHvpan npaB agantop
250A, 32 eSHOXWUNHN
nnRacTMacoBy kabenu

12 no 24 kV 6e3 BpoHA

(c TpbOa 3a mapkupaHe Ha
thasure)

Tun RSSS




Tpenopwskk 3a GesonacHocT

Ba)HO © f1a Co CriajBaT CLOTBETHUTE Npaswna 3a Ge3pnacHocT
Mpw paboTa ¢ ofiopyAeaHe BUCOKO nanpexeHue.3a To4HE MRdpopMauva OTHOCHD
Be3onacHoCTTa MONA CBbPKeTe C8 G OpULMAntUAT NpagCTaBUTEN.

Mpean moRTaXa

MporepaTe, Ya KOMIMEKTa & NpaaHasHa4eH 3a kaBona.llposepeTe
STHRETA HA KOMNASKTA W 38rNaBHeTo Ha MHCTPYRUMATA 38 MOHTAX.
BLaMOXKHO &, KOMNOHEHTUTE UIY GTHNKY HA paloTa na ca NPOMEHEHH, B
CpaBHeHVe ¢ 163U OT NPEAXOAHUA N1bT, B KOATO CT€ MOHTMPANHN TOAM
npoay«T.BHAMAaTEnHo NpoveTeTE U cneppaiite cThKUTe B MHCTRYKUMATA
33 MOHTAX,

WnchopMauwATa, CLALPXALLA e B TeIW UHCTPYKUUA 38 MONTaK @
NPsAHEIHEUSHA Ad ONiLe NPABUNHKWA METOA HA MOHTAN Ha TO3N
npogy«t.Brnpeky Topa,Raychem HAMa KOHTPON BbPXY NONaBUTe
YCROBUSA, KOUTO BAKHAAT BLEEXY MOHTANA Ha npogpykra. Tepa 6 OTIOBOPHOCT
Ha noTpeburenn,Aa ce onpeaest NPHIOAROCTTA HA MeT0AA Ha MOHTaX B
NoneBK YCnoByA Ha noTpeBiTend. JapbnXenuaTa Ha Raychem ca camo
Te3W, KOWTO Ca NOCOUEHW B CTAHAAPTHHTE YCNOBKA 33 npogaxda Ha
Raychem 3a 1021 npOAYKT W BHUKAKELB cnyuan Raychem Hama na e
OTrOBOPEH 3a KAKBKYO ¥ g B1No Apyrk cny-aiHi,Renpekn Wi
nOCNEABallY BpeaYy, NPOU3TNALLM OT ynoTpebara unu anoynotpebarta ¢
NpoAyKTUTe.

A. KaGen ¢ ekpaH OT TornoBe

MosnukoHnpade Ha kaGena.
Mapxupaiite BbHILHATA 00BMBKE

Ha 200 mm nog Kpan Ha sTynkara.
Orpexere kabena 420 mm Hap
MEPKMPOBKATA Y NPEMaxHETe
pLHiHaTa cOBUBKA A0 TO3W pamep

YauriiTe eAvH CNOR yRnkTHATENHA
neHTa {(yepBeHa) ¢ Manko
NPMNOKPHBAHE Y NAKO PasTAiaHe
OKOND Kpas Ha BLHIWHATa oBavexa 60
mm.OnsHeTe expata oT Tencee
ofipatHo BLPXY BuHWHaTA ofavaka.
WaGarealite npecihyaie Ha OTABNHUTE
Tenose, GHKCHpaiiTe TenoReTs ¢
neHTa.

A3
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MoproToBKa #a KaGena
TouMcrete ¥ obeaMacneTe kpan
Ha BhHWHaTa obBUBKa HA
AbrokuHa oT 1 MeTbp ¢
pasTsopuTen.

OTpexeTe XUNoTo B CLOTBETCBYE C
yepTexa. [NpeMaxieTe expala
ckrnacHo yeprexa. MopbLpxXHOCTTa Ha
waonaupATa He Tpabaa Aa UMa cnepy
0T NCNYNPOBOAMM MaTapuar.
3abonekKa: He HapasapanTe
W3onALMATA, NOYUCTEYE OT
HepasHoCTH

Ad 1
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( . B.KaGen ¢ expaH o7 neHT#
W, BTe KUNoTO GLINAcHo YepTexa.
IpemaxueTe BuHUIHaTA OOBUBKA Ha
.aacroanvie or 190 mm. MNpemaxHeTe ekpaHa
T METANHW NeHTY no 20 MM OT 0TpE3a Ha
whuHaTa obsuska. MNpemaxHere
OnYNPOBOAKMHUATEXpaHa Ha xunoTo Ao 60 mm
7T 0Tpe3a Ha BLHWHaTa 0GBHBKE.
JoBBPXHOCTTA Ha U3oRalMATa He Tpabna Aa
Ma cneay oT NONYNpoBOAKM MaTepuan.
taBenexka: He HapaHRBaiTe
a0MaLuATa, NOYUCTETE OT HepaBHOCTH

M3nbLnHeHMe Ha aganTtopa

Ortpexere Honaumara KakTo @ noKasaHo

Ha veprexa.MoHTUpalite KoHekropa ¢

nHeTpyMent aa kepBobane 3a anyMuHui
8 ChHOTBETCTBNS G pA3MEpa oKa3aH Ha
creauHuTens. MouncreTe ¥ oBesmacn.

V3071, HA XUNOTO ¥ CLEAUHMTANA,
3abenexxa: Manonasaiite camo
xopGOoBbYHA HAKDAKHULIM G MUH.
WMpKHA Ha pab. nosbpxHoGT? Mm .,

VBWiATe 6iWH CHOWA YNNbTHHTENHA
neHTa {uepBeHA) C Manko
NpANOKpPUBAHe U NIeKo PasTAraHe
OKONO Kpan Ha BLHWHATa oBsneka 60
mm.

MpoBepeTs NOIMUMATA HA haanTe ¥
riocTaseTe CLOTBRTHO MapkipanaTa
Tpn6a BLpxy kabena.

hyKCHpaiTa 3aIBMUTENHOTD BEXKE
KbM METaNHWA evpaH, Taka Yo
npubnuantenHo 300 mm Aa ocTane
ceoGoanvsT Kpaik, Odiopmete 30
mm nperpasa cpewy snara kato
agnodHere 10 mm nop MacTik
neHTaTa.QuKcupaiite sasemurenHoTo
BL¥E G NeHTa.

HaHeceTe CHNKXOHORA CMaska A0
Xpan Ha KIoRALMATA Ha Pa3cTonHHe
oT okono 50mm. :

EPP 0580 9/95 page 3
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Hanbxadre Tanoro Ha aganTopa
BBPXY NOATOTBGHUAT Kaben.Yaepere
e, ue undira e 3axeayan tanovo.H e
TprAfBa na e BHhAMOXHO
Ada ce uaMmbvkHe obpaTtHo
aKO TOBA 8 HANPABEHO
npasunio.Touykara 3a
WaAKTBAKHE Ha agantopa
TpabGba ga e AOocGTbhHa
3a WiMepeaHe,

Note; He nunaiite waonaumara.

B. ExpaH oT hedTy

B3aemeTe xpan Ha Tenta k A
npoMylLleTe Npea oTROpa aganTtopa.
Oue He A yBuBaiite.

YehiiTe ynnwTHUTENHA Nelta
fuepreHal Mexay Kpas Ha BbHIWWHATA
H30MALYA K aRaNTOPA G ALNXUHA
25MM.

Cnoxere A0CTATLYHO YINLTHUTONHA
NexTa, 3a A Ce NooTHrHe NaBed
NpexXoA, oT BuHWHATa 0GBMBKA KbM
aaanTopa.

3anouHeTe oT JONHKA Kpaii Ha
NpafiHo NONOXKeHATa NeHTa W
yBuaaite Ha rope ynnsTHuTe Ha
nexra Mepperal oxono kabena n
apantopa Ha pasctoatue 120 mm.

A, Expan ot Tenone

MNocrasere 3 expannpatiiy Tenope n ry
npoMylleTe Npea OTBOPA Ha AZanTapsa,
Ouwle He rv yeueaiiTe 30e4H0,

Moanyvonupaite TpuBata Taka, Ye
4acTTa yBUTa C NMEHTa Aa € Hanb/HD
MOKPUTA U CaUiiTe G TOPenKa KaTo
3anoyHeTe OT AONY Harope No Nocoka
Ha apanropa.

EPP 0580 9/95 page 4




MHCTPpYKLUUS 38 MOHTaX
EPP-0470-2/00

( ExpanupaH afantop
{ 250A 3a egHOXUIEH
nracTmacos kaben 12
no 24 kV 6es 6poHsn
(c Tppba 3a MapkupatHe Ha
chasure)

Tun RSES

o~

Tyco Electronics Raychem GmbH
Energy Division
Finslnger Feld 1
85521 Ollobrunn
Munich, Germany

Tel. ++49-89-6089-0 ,




fiponopbkn  3a
6ezonacHocT

BaxHo e Aa ce cnasear cbOTBETHUTS npaBuna 3a BE3ONACHOCT MPH paboTa ¢

obopyasane BMCOKO HanpeseHws,

3a TouHa wHdopMauuwAa  oTHOGHD

Be30NAaCHOGTTA MONA CBLPXKETE CO G oth¥LManAVA NpaAGTaBUTEN.

lNpenn MonTaxa

NposepeTe, Yo koMPNeKra & NpeaHA3HAYEH 3a kaBena. MNpoeepete eTWKeTa Ha
KOMDNeKTa M 3arnaBsueto Ha WHCTPYRUWATA 38 MOHTAX. BbLIMOMHO e
KOMNOHEHTWTE WNY CTLIKKTE Ha paBioTa na ca NPOMEHEHY, B CPABHEHUE C Task
OT npejproahka NbT, B KOWIO GT@ MOHTHpanW To3W npopyky. BHumaTenHo
npousTeTe M cnepeaiite cTLNKVMTE 8 MHCTPYKUYATE 33 MOHTAX,

A. Kaben c ekpaH o1 Tenose
MoanunonupaHe Ha kabena,
Mapkupaiite ebHitHaTa 0GaHBKa Ha
200w noa kpan Ha BTynKkaTa,
oTpexeTe kabenHa Ha 420mm Hag
MapkMposkata ¥ npemaxHeTe
BuHWHATA obeMBKE A0 TO3M
pasmep,

A2

S N

P |
| 2320_§

NogroToska Ha kabena

Yeuidte efinH cnol ynntTHuTenHa
NEHTA (HBPBEHA) ¢ MANKD
NPHMOKPYBaHE W NEKO pasTaAraie
OKONQ Kpast Ha BLHIHATA 00BMBRKA
60 mMm. OrsHeTe expana oT Tenose
06PaTHO BbLpXY BLHILHATA OFBUEBKS.
Visbaraaiite npacuyare Ha
OTABNHKTE Tenose. GUKCHpaiiTe
TENoBeTe ¢ NeHTa,

EPP-0470-2/00 Page 2

TouncreTe 1 ofeamaceTe kpas Ha
BBHIWHATA 0DBUBKA Ha AbnvHa oT
1 Mavup ¢ pastsopuren,

Ortpexere xunoro B
ChOTRBTCTAUE C YepTexa.
[peMaxHeTe axpana cernacko
Yeprexa. MobbpxHocTTa Ha
Haohnauuarta He Tpatea fa uMa
cnean oT NoNynpoBoaxM
Matepuan.

3abenexka: He HapauApaiite
“3onaLMnATa noYncTeTe o
HBpPaBHOCTH,

A4




“z 08 ) 240101
B. KaGen ¢ ekpad oy nenrn Yeuiite eauH cnoil ynnuTirTenHa burcnpaitte aasemurentoTo BLXe,
Orpexere wunoto curnacio “epTewa.  newnra uepredal ¢ manko Taxa, 4e npubnuanTenio 300mMm aa
. NpemaxHete BuHIHATA 0BBYBRA Ha NpUNoKpHBaHe 1 nexa pasrsraHe ocTaMe caoGoatuA kpai, OcopmeTe
t Pascroanue ot 190 mm, Npemaxneta OXONOKPas Ha Ha BLHLWHATE 30mm nperpapa cpeuly snara Kato
NonynpososyMUA expad Ha XUNoTo oBBUREKa BOMM. danoureTe 10MM no j Macruk
A0 50 mm o1 ovpeaa Ha BLHUNaTa NgHTaTa. dukcupaiire
obevake. MNoswpxHocTTa Ha _ 303BMUTONHOTO BLXE ¢ NeHTa,
n3onauvnATa He Tpabea Aa nMa onean
OT nonynposoauM Matepuan,
Jabenexxa: He HapaHsaBalite
H3oNaLWATa, RouucTeTe OT
HepanHoCTy,
Otpexare waonauuara kakto o NouncreTe n oBsamacnare Hanecete cunukoHona eMaska Ao
710Ka3aHo Ha YepTexa. Monmupaiite vsonauuarta Ha xunara u Kpast Ha #3onaunATa Ha
kabenHa oByeka Ha NMPOBOAHKKA, obysxara. [posepere noauynara PascToAHne oT 0Xono 50MM.
Taka 4e oteopa Ha KabenuaTa Ha dhasnTte W nocTanete cLaTEOTHO
obyaka 1 BTynKara aa ca Ha efHa Mapkupanata Tpua BLpxy
IWMHUA, MonTvpaiite kaBennara thaaute.

obyeka ¢ MHCTPYMeNT 3a kepBonaHe

38 anyMUHKiA B CLOTBBTCTEME ¢

Pa3Mepa noxasad Ha oByarkara,

3abenexka; uanonasaiite camo

kepGoBLYHA HakpalHuLy ¢ VAT HTY
( ;  HaHa pab. nosspxHoCT 7 MM,

R ‘l: E
o 2325*3} i 221 0
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Hanwvxaiire TanoTo Ha aganTopa
BBLPXY NOArOTEEHUA Kabern.
MpeaHuar xpait Ha aganTopa
TpABEA f1a COYN KbM BTYNKATA.
Otsopa Ha kaGennara obysxka w-u
BTyn¥ara tpabpea na ca Ha eAHa
NUHKS,

SaGenexka: He nunalite -
M3oRALMATA .

A.EkpaH ot renose

Mocrasers 3 ekpanvpally Tenoae
W fY NpoMyLioTe TIpE3 oTsopA Ha
afantopa. Oule He I yBuBaiite

Brpatite ceupaalma wudT
afanTopa 1 a saKpeneTe ¢
LECTOrPamMeH KAtou.
BapLpreTe AOKATO KMOYLT Co
Aedopmupa.

B. Expat ¢T nentu

BaeMeTe kpan Ha Tenta U A
npoMylieTe npea oTROpA Ha
agantopa. Ouje He A yersaive.

2332 01

Yeuiite ynnuTHHTENHA

neMra /yepsena/

MEXAY Kpaa Ha PoHUIHATA
H30MaUmnA W apanTopa

G ALKUHA 25MM,

CnoxeTe AOCTATEYHO
YOnsTHNMTenHa neHra, 3a ga ca
NOCTHHE NNAseH Apexon oT
BLHUIHaTA 06BYBKA KbM
ananropa.

JanoyHeTe oT fOTNIMYA KPal Ha

NpeaxoaHe CNoXeHaTa NeHTa i

yausalTe Harope ynnbsTHWTONHA

nenTa fMepeeHa/ okono kabena n

aganTopa Ha pajacTeaHue 120MMm
“ﬁ.Q! . §d

ol
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Moanuonupaiite Taka Tpubara, ye
HACCTa YBUTA C NENTA 1a @ HabhHG
{ 'PYTa W cBuiiTe ¢ ropenka kaTto
+-104H6Te OT Jlony Ha rope no
NlocoKa Ha agatopa,

Hanecers cunukonona CMasKka Bbh
NPOX0na 1 BbB BLTpelHarTa
NOBLPXHOCT Ha cahpianuar
agantop.

A. Ekpad or Tenore

YBuiire Tenopete saeaHo oxono
Aynkara Ha ajantopa. lNogcurypete
TENTOBETE G NNBTOHKA Ku
U3onauuata, Yeuiire expanvpawure
Tencee sba chopmara Ha
3838MUTENHO BbXe,

3aravere crobnre a npoxona.
Mexuete agantopa s npoxofa.

EPP-0470-2/00 Page 5

B. Expan or nenrtn

Yeuiite tenosere 3ae/Ho oKono
Aynkata Ha agantopa. Moacurypere
383EMNTSITHOTO Bb¥e KoM
HaonaumaTta ¢ nnereuxa.

Uentpupaiite ckoBara Kbm
ajanTopa M A zaKpenere.
MohTanwT e rovos,
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VHCTPYKIIMA 34  MOHTAX
EPP-0271-BG-12/94

HUaonupauu
T-apganTopu a3a
HalnpexeHne IT0 24 kV
X 630 Asa BTYNKM ¢
peaba 1o DIN 47636

Tun: RICS




MRPopMAIMATa, CHADPNKALA C& B HACTOAWATA MHCTPYKUHMA 6 Ipe)HAJHAMEHA Ja OTIKUIe TOUHH A MEeTox 34
MHCTaNMpaHe Ha To3H NponyKT. [lopanu ToBa, ve Raychem HAMA BROMOMHOCT Ha KOHTPOIMPA TIOJEBHTE MIIM
ADYTH YCIOBMA 11 MOKTAX , MONTLOPDBT TPAGBA A HpMJIAara COGCTBEHMS CH OMNYUT, KOTATO MHCTANHPA TOOH
IPOLYKT. )

Raychem He Ioéra OTTOBOPHOCT B CHyual HA NOBPEAM, BE3HNKHAIH B CHefCTBE¢ HA HETIPABMIIHO MATOI3BaHe
Ha HpONyKTa.

Bruwmanuel ANANTOPDT M I'laBaTa He ca expanmMpanul
Ilp) HonapeHo HApexXeHne NOBhPIHOCTTA Ha M3ONaUMATA e Ghlle CBUO NoJ
HaIIpeXeHHs, 3aT0Ba He TpAGEBA Oa ce poxocpal
CriaopaliTe TIpaBuaTa 3a pabora ¢ BHCOKOBOJTORBY ChODPBRKEHUA.

JabemexKa:
MuyHHMaIHO pascToAHMe Mex IV afantopHre: 25 mm
MexAy aganTtop M sems: 25 mm

Hpodun Ha BTYJIKATA: OnucaHWTe afalTopy Aa ce MSMON3IBAT CAMO MPH pasMepy Ha BTYJIKUTE
OTTODApAINM Ha Te3Y OT cxemyt Al wnk AZ.

Al ’ A2

Mi6 M12
| I - \\ —~ @245 @56 @70 - . \;—- i — @46 D56
NN 1 . A
)] D))
o <« O e 30 plg— 40
12 [ 4—————— 9§ 5 ———— W . 2 g 90 — ]
250778 260719
OB MHCT PYKIIMHK WNanonasaiye xabenxy 06YDBKK ¢ ITOAXOM 5] 0TBOD.

OfcTpaHeTre OKMca OT IUIOCKATA YacT Ha oGyBkara.

Ciepn npecoBaHe OTCIpaHeT# oCTpMIe pbbYeTa.

Mononopalite o6yBKM ¢ HONXOIAL] XMMHIEH CBCTAB, AKO € HYKHO - KalNaRJMcaHn
MM BUMeTalHM. :

OcTaBeTe HaBaTa HA HICTIHHE JIpeAy na MOHTHpATe analTopa.

MoHTax ®Ha r1iaasarta MoHuTMpanTe TJHAaBaTa COOper NpwIoxeHata o1 Baychem MHCTpyxmus.
CTpeXMuKuTe, OOCTABEHH ¢ TJIaBara He ca HYXHEM NMpH agantopa RICS. )
FIaBaTA ChEDPKA XePMETMIMPALL JIENUIIeH c)Ioll PhpXY 0ByBXaTa, KOHTO TpaAGpa
4 € Ha pascTofAnie Haf-MalKo S0 mm OT 1leHThpa Ha OTROpa Ha O0YBKAaTa.
AX0 B KOMIINEXTA HAa alaNTOpa HMa 3aKNWHBaula Tpwéa, CBHATE S BLPXY
rnapaTa mo pasMepyTe 0T cxemMa B,

B |[#—— max.105 PaaMepyt B mm




C Pasnonoxenme ua merajimure B ToTOB

T-amantop

N
N

BTYJIKA

BIIOXKa

llbxHere rnasata B TANRCTO Ha
ajantopa. Iwaruar xpay Ha
ananTopa ma CovM BTYIIKaTa,

BANYMIanKa

HGT ¢ peaba

TA)o

XabeNHa r'nasa

ols7

OTBOpP®T HA Kabemuara 0ByBKa
Aa ¢ Ha efHa NUHKA C TOIHM Ha
MeTaJHaTa BIOXKA Ha
amanropa,

-

MoHTax ga T-aganropa

Hamaxere o6yno coe
CMUTMXOHOBA [TacTa Xpad Ha
'nasata Ha oROJG BO mm.
Hamaxere ¢ IpoBomuMaTa nacra
TOBBPXHOCTTA Ha WIIOKKATA,
KBCHA Xpak HA agantopa u
IIMOCKaTa Yacr Ha obysxara.

Orcrpanere HndTa, ocTaHA BBHE
BTYAKATa. 3aBMATE WMOTA Ha
4Janropa Bs0 BTYIIKATA ¥ 'O
saterHere pobpe.

3

1 4 Opodun Ha BTYnxara A1

Ipodua na BTYNKata A2

S E=wE=
1'{_".
B UL, o chotdediud
L A
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HamMawere ¢bC CHMIIHKOH
BTYJNIXaTd4 M BBIpClIHATa
IIOBbPXHOCT HA affanropa.

Hamaxere oBMIINO CBHC CHIMKOH
KOHHUHATA MOBBPXHOCT Ha
AanyNajIKaTa Ha ajlalTopa U
BBTPSWHATA MY MOBBPIHOCT.

HampxadTé amanropa BBpPXY

BTYJiKata. BrapaiiTe wajbara M
rayikarta. 3arernsere romaamara
ravika ¢ yeunue, NoKazaHo Hony.

Brynxa Peaba Cyia Nm
min max
Al M16 50 70
At MisMiI2 35 40
A2 M12 a5 40

3aBuiTe sanywangara B apai-
Topa. 3aBpuBaHeIO CTaBpa ¢ romda-
Mo younie. MOHTaxdT @ 3aBBP-
HeH MpY yceulaHe Ha FoJIAMO
cplipoTpNenue, He npeHata-
ravitel Momspmafite BpbBYXLA-
TH#, 92 Xa OCBOGOAMTE BDIXYIHO-
TO Halfraie B aflaNTopa.

llocTanere DpPBYMLIATA B OTBOPA
Ha afanTopa, KakTo & MoKasaHo
Ha creMara.

CxeMAaTa [MOKA3DA 2aRBPUIeAU S
aAITOD.

OterpamerTe  BCHYKM
oTRag»OK B =)
GLOTHETCIRMA  (he @
CAHMTADHMTE HODMH.

Raychem ¢ oamadeHa MapXa Ha Raychem Corporatlon

® Raychem EPP-0271-BG-12/04

Raychem

Raychem Bpnrapus
EP3ET WHHXEHEPHHI
Byprac

#*K Bpara MitrapiHopn
Bn.57 px.4A an.3

Tempake 0035 956 37102
Ten. D035 956 34198
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Hucrpyruus 32 MOHTAK
ESD-3824-BG-4/05

KaBbennu rnaBu 3a kabenu
C NINacTMacoBa usonmauua
6e3 OpoHs, 32 HaNpeXxeHue

no 42 kv
Twm: POLT
E“”“"e'é'uE 0|:'n.11ra|:-m=| Tyeo Elactronlcs Rayechem GmbH
yprac
EP3ET MHXEHEPHHI ﬁ,ﬂ:{ﬁ;ﬁt“,ﬁ-’:,’;"{
*K."Epara Munagrrosn”™ 85521 OH
Bn.57, oxAA, oT.1 obmunn :
Ten Jdhaxc-0035 056 34198 ) Telefon: ++49-89-6089-%¢: B
Ten./axc-0035 856 37102 Telefax: ++49-82-6086345

GSM  -0035 988 639903 iy




S

Mpenu padora

OGN nonoxaHnA
Mpenopvysa ce usnoneanero Ha nponan—ﬁyTaH;

Perynupaﬁfn ropenkara Taxa, ye aa npeoGnanana MEKBAT, HLNT NaMLY.
WaGsireatite OCTPOBBDXUA, CHH NAAMBK,

Apuxore TOPEnkaTa HaKNDHeHa B nocoxaTa Ha ceusaHe Taka, 4ye Aa noarpaApa CTYABHUTE YacTH Ha Tpuhara.

Asuiere nnamura HenpeKLCHATO, 3a A8 w3GaTnare Nperaprne W HarepysaHe Ha TpLGara.

Mounsrere ¢ PA3TBORUTEN BGHYKK YacT, KouTo LLL® XOHTAKTYBAT G TEPMOTONMMOTO JIBNHNO,
Chaasaiite HHGTPYKUKHT® 32 PABOTA GbC CLOTBOTHYS pastaopuren.

Mpw pA3aHe wa TpuBute H3n0n3BaiTe ocTbY HOX U WABArBaliTe oGpasypaHeTo Ha prbueTa n HepaBHOCTH.
CsuBaHeTO Ha BeAKa Tpbla wanbpweadTe, kakro o NOCOMBHG B MHETPYKUUATA,

YGepere ce , ye Tpubara ce 8 cauna 800pe no oxpLINCETTA HE xaGena, npeau 4a npogbnsiuTe GesHBaHeTo
HaANbLINO,

Tpubara Tpnbpa ga ce caye mManko, Gea Harbpyeanus ¥ NPOMUNBLT HA BLTPELIHUTE ENeMeHTH 4a nkyp
Ao6pe,

WhdhopmauunTa, CbABPXALYA Ce B TA3H MHCTPYKUMS! e NPOAHAIHAYGHA fa ONULLIE TONHUA MeTOR Ha MOHTAX
8 70Da uapenye. (Mopeay Tosa, ye Tyco Eleclronics Hama BL3MOMNHOOCT 1A KOHTPONKPA NONEBUTE WK apyrd
. S/I0BUA HA MDHTEX, MOWThOPLT TPAGBA A8 npunara coGoTseHHA cW onuT, KoraTo WMHCTANKPa T3y npoaykr.
Tyca Electronics ve Hocu OTFOBOPHOGT B CIyYaM Ha NOBPSAA, BLIHUKNANA & CIBACTBHE HA HeNPaRMNeH
MoOHTand

Raychem e aanasena Mapxa Ha Tyco Electronles,

ESD-3824-BG-4/05 Crp. 2/6




Moaroroeka Ha kaBena

A. KaGen c ekpaH o Tenone

TaGnuua 1
L L

JEKPHTD  OTHPHTO
Tun [mm] mm])
POLT-
12 240 240
17.5 240 280
24 280 380
38 aso 440
42 440 500

OTcTpaHeTe NoNyNpoBOAKMKA
axpal o 40 mm or obaubKara,
NoBBbpxHOETTa Ha WICNaLUMATE [1a &
abCoNIoTHO YHCTA OT NPOBOAYMH
JacTuUM, 3arnagere HepaBHOCTUTS,
3abBenenna: He Hapakapaiire

NOYHCTH
100 mm

A1l

Overpanere oBaneraTa no paamepa
L (FaBnuya 1).

MoYncreTe kpan Ha cGpuBKaTa Ha
100 mm.

Hasuiite yepeanara
XOpMETHIUpallla N8HTa BLPXY Kpas
Ha obeyBKaTa.

Orpexere usonayuaTa no pasmepa K
OT GXeMara,

a, NpecoBu 0GyBKK

Paamepur K 42 He HagBYwasa

110 mm.

MonTipaliTe oByexara.

OrbHeTo TenoBsTe KuM obBUBKaTa ¥
i nonoxeve Be3 kpLCTOCBAHE
BhpXy YepBeHaTa NeHTa.
MpeswpxeTe ru ¢ Banpex oT ven Ha
60 mm oT Kpan Ha obBuBXaTA.
Onnerete TenoBeTe B 3a3eMHTenHo
®uno.

QOxono kpan Ha NonynpoBoANMHR
expaK HaBHATe neHTa Take, ya Aia
noxpueye 20 mm ot ekpaHa i 10
mm OT wonaymaTa.

PaanwBalite nenraTta fo okono
ACMOBKHATA OT NLPBOHAYANHATa W

uzonayuaral b, Butitosit oByBiy tHpKHa, KaTo ce CTpeMHTe fa
MoxTipaiite obyexara. HaTrraiite NoRyINTa THHEK ¥ HUH pbb BLpxy
Apata GonTa papHOMBPHO 4O WwionauuATa,
OTKLCBAHA Ha INaBuTe WM.
A3 = A4 a.
Haonaywa - ;
K SN
: .; 1' i
Y il
g mm SR
i 1050.00
b
Ronynposo- 0
AUM expay
E
1046_a 2932 1
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NoAaroronka na kaGena

B. KaGen ¢ skpak or nenru

Tabnuuga 2
L L
IEKPHTO  OTHPHTO

Thn [mm] {mm]
POLT-

12 250 250
17.6 250 200
24 2800 390
36 390 450

42 450 510

Orerpanere nonynposoguMua
ekpal 4o 60 mm or oBausKars,
[losLpxHocTTa Ha H3onaywnara fa e
abconioTHo ywera ot NpOBOAUMH
HacTuUw. 3ariageTe HepasHocTkTS,
3aBenexKa: He napanamaiire
n3onauuaTal

A
L
ExpaH Ha XunoTo
Ekpat or neHth
F $20
RoyncH
100 mm b
epMeTHIN
1069

OtcrpaHeTe o6sysKara no paamepa
L (Tabnuya 2),

OTeTpaneTe MoTanHug gKpan go 20
mrm o6BuBKaTa,

MevwucTere 068MBKaTa Ha 100 mm.
Hasuiire uepnenara
XEPMETHIUpPaLL|a NTEHTa BLPXY Kpan
Ha obaybKara.

Orpexate Waonaymsra no paamepa K
OT cxeMara,

a. lpecony oByBxu

PaamepuT K ga He HafBHuwaBa

110 mm,

MoHrupaiire o6yskara,

b. BunroBn ofiysks

Moxtipaiire oByakara, Havaraiite
Arara GonTa pasHoMepHo o
OTKLCBAHE Ha r1ABUTE MM,

TeneH Ganpax

DuKkenpaiite 3a3eMuUTeNHOTO B
KBM MeTaNHYA expax ypes
JAN0ABAHS UMK ApYI NpHeT MeToa.
BogHara Gapuepa ga nerne BhpXy
"epBeHara nenra.

C ten dukenpalite sassmurennoro
KHNO KbM oDBHBKATA
HerlocpeAcmeeHo nop yspeeHaTa
neHTa.

Oxono kpaA Ha nenynpoBsoaKMHUA
ekpaH HasWliTe nenra Taxa, ye ha
okprere 20 mm or expana 10 mm
OT Haonayvnra,

Pasnwpakte nexrara A0 cXono
NosoBrHaTa or NkLpBOHaYaNHaTa ¥
LIMPYHA, KaTo ce cTpeMuTe ga
NONY4UTE ThHLK I thill pr BLpXY
Haohaumara.

B3

Haonatms

—_—

@4 a

B5

danbreaua
nelra

213z 1
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HUspaGoreane na rnaBarta

YnnsTHARRHE Ha KaBennara
oByBKa;

Manonspatite YePBeHa NeHTa »
XoepMeTHanpakire AONBNYYTENHO
KaBenHara oGyoka Rpy ciiegHuTe

Hanpexanne/covenys,
12kV: 10 .- 25mm?
17,BkV: 16 - 25mm?
24kV: 25 mm?
36kV:  35.- 50 mm?
42KV: 35 50 mm?

Toprpeiive kaBannara obyska
HanbXajlte TpnBara Ao Ganpaxa or
Ten,

KaBenuara rnagg 38 MOHTaX Ha
3aKPHTO @ roTopa

3abenemka: Cneg MohTax Ha
TiaBara supxy Wunara e Xermarento
Inasava fla ca narpes ACTbNHWTeNKO
A0 HaTHJaHeTo Ha senena Maca or
BLTPelUHOCTTa,

Ocrapera a A& W3CTHHe, npegn ga n
NOANCHNUTE Ha MexaHuacky cTpac.

ESD-3824-BG-4/05 Crp. 5/

Banounere caupaneto Ha Tprbara
BbPXY 1an Ha NonynposoguMug
expaH.Mpoguniere CAUBAHETD KbM
kabsnHata oGyaxa Hakpas - knm
kabena,

LHbphre Ha cxemaTa nokaapar
NochnegoBarentoorTa Ha CBHBaHe.

3a MoKTaX Ha OTKpUTO:

Couidre ctpexuukure no PasMepure
oT Talhuyara Ha Crp.6.

3anc4HeTe causanero OT H&l-
AORHATA oTPeXUYKa.




Bpoli crpexman Ha w1no -

kv 3RIPITTO OTCPHTO
12 0 1 ‘

o|lojo|a
ol wle

-—h

=23

Q

|
—1l 19

7.6

24

36

42 60 :r
60 [

11

804 1L
YTt

\,
{
v

MHnumaneHn pasiuye Ha ofbRaHe H OTGTONHNA

Min. orcronknA Max. Hanpexehue p KV

12 175 | 24 | 36 42
a Brigyliny Mo MecTHUTE cnecudriaLu
b @/® ndl3emr B mm 15 20 25 35 45
d Mexay crpexuukute B mm 10 15 . 20 25 35
r (min. Pagnyc Ha oreBade) =15x D

Monim, oTcTpaleTe Bonuky ®
oTnapLUy B CLOYBETCTBUE ¢ [~
EKOROruYHUTE ¥ CAHKTapHN @
HOpPMH

E8D-3824-BG-4/0b CTp. 6/6




A FUSE HOLDERS

= Versten without Indicater:
1P, 1P+N, 2P 3P, 3PsN

» Vorslon with indicater: 1P

= For fuses 10x38, 14x57 and 22x58mm
IEC class gG or aM.

= Rated currenl: 32A, 507, 1254
« Rated vollage: 650VAC,

AC FUSE HOLDERS CLASS GG FOR
HOATH AMERICAN MARKET

* Varston without indicator: 1P, 2P, 3P
* Vorslpn with Indicator: 19

* For 10x36mm UL/CSA class 00 fuses
* Rafed cuirent: 30A

+ Rated vollage: 600VAC.

DG FUSE HOLDERS FOR
PHOTOVOLTAIG APPLIGATIONS

* Version without Indjeator: 18, 2P

» Versfon with Indlcator: 1R, 2p

* For 10x38mm [EG class gPV fusas
* Rated currenl; 324

* Rated voltage: 1000VOC

* IEG utllisatien category: DC20B.

DG FUSES FOR PROTOVOLTAIC
APPLICATIONS

+ 10x3Bmm, IEC class gPV

+ Rated currenl: 20A

* Raled voilage: 1000VDC.




B Modular stze for 10x38, 14x51
and 22x58mm fuses

B Finger safe - IP20 IEC degree ol
protectlon agalnst accidental
contact with live parts and with
sealable cover for operators’ safely

8 Version with stalus indlcator {0
quickly deternying if the fuse [s stifl
operative or needs fo be replaced

E UL and GSA certifled versions.

Ec. - Pa
Fuse holders § Pace
AG fuse holders.....cc s SO U URRURI IS
DG fuse holders for photovoltale ADPUCAIONS ......ceerrrrresecrcssiris st s s s b st s i2 - 3_
Fusas for photovoltale applicallons ..........ccoveeeeenens rrereraren reraerernrereoes venes 12 -3
3

BEEESSIIIBS unrrserersmmsenmnsssasssssssnsssssssesssssavesnnssssssssinsonennsssestarssnseeennasrartasiontbersssesrnnsransars 12

e
~a
'
f=9

DUNENSIOIS tevenrrasirmereurnesarmsmnetessumssinnsessssssbierion e bess sasss 1 taaas e b eh bas FEatan i ae s an e ar T anr i e rb e Ry
WIring diagrams ....occceeimvriniiinieninssernirmne, e eetnrrbrsresanreaRRREREsseRn an s s e tE s rran crrerennes 12
TECHNIGA) CRATACLETISHIES .vevrvrerereremsemneesseesasasssnesersnnsessssnsranssessesnansrsstsesserssssirassnseevrasnases 12 = O
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Fuse holders
Af; fuse holders

Lt itohy e b SR 5
Fuse holders UL Hscugnlzed “ Oyl i
and GSA cerfified Gige: TGOVAG (£B0] N1k
; A00VAG {FBOT.A 1M 0k
For 10x38mm fuses, G ral
32A rated currenl at 690VAC.
. il 1P — 1 12 | 0.066
1P YES |1 12 Jo.es
-FBUT A 1M i |— |1 12 [0.082
-FBOLAAN PN [— 2 5 |0134
JEBDT A 2F 2P — 2 6 [0.132
"F'an'rh'a'r! 3P — s 4 Jo1se
FRUTANE T sea [ |4 3 |og60
For 14x5imm luses
50A raled current at 630VAG.
B0 AY 1p — i 12 (o113
Fai2A 1P YEs |1 12 |o114
P |— 2 8 |ozar
2P — |2 6 0224
3P — |3 4 [0a33s )
alE=E el |— a 3 lo4s0 ( '
Fur22x58mm {uges. )
1254 raled curront at 630VAC.
-FB{3] — 1 12 (0167
Yis |1 12 [0.467
— |2 6 (0354
- |z 6 |0.334
— |3 4 0500
— |4 3 |or20

© Not certiled,

FBO3 A1PL

For 10x38mm fuses,
32A 1ated nurfem 21 6SOVAC.

— 1 120062

YES |4 12 | 0.084

52 — 2 & |0.127
FB01 B1PL - 2 6 10128
— 3 4 [0185

— 4 3 0.247

B npnral]onal charaelerls I
—IEG rated votlage Us: 60

Fusa holders UL Listed and
GSA certified for class OB
tuses for Narth Aineriean

> | Status..| 0N .| iy’

| Insiator) sz - g:; L ~"1EG raled cureent Jo; 30A
T T e ~ IEG ulllisatlon categmy'AGQ
A’ fn°- J[k) —-Suiiab[e for BLACSA Jush tla

For 10x38rhm [uses. .= IEG deprea nfprotecilon'leo
30A raled current al 5OOVAC. » s [
FBO1 C P ip _ 1 12 [oorg Ueﬂ llealions an MI‘I‘IN anta
Corlifi tal Ll tad d

EBOICIPL 1P |ves |1 |1z |oorz c:,'ﬂﬂfjl{%?: polned: UL Liste )fﬂl" 5343395) an G&A;
Fa01 ¢ 2p 2P — 2 6 |00 chmplaaerg

— IEC/EN 60750-2
£B01 L ap 3P 3 4 0.210 UL 424847 1F A

MOTE: UL Usled and CSA ceritfizd a5 "Fusehiolders, Catildge Fuse™ lor use
with Clogs CC huses. Inteerupuing feting 200,000 Amps rms symmetrical
Votlage raling £00Y. Curveal rating J0A.




Fuse holders AT

BG fuse holders for photovaltale appllcatiﬂns-.

fAccessorles
Fuse holders | otk | Stalds { DM ;oI nilchataar c
applications . vige: | lpdlcaloy ste {1 G ::’ﬁrlriaﬁlaaaﬁmw
7 Hign cdtegol
For 10x38mm fuses.
324 raled coment 2l $000VDE,
’_EBj_Dj"IJ:"I_P' 1P — 1 12 }0.064
tP YES {1 12 ) 0.065
2P — 2 § 0127
s 2P YES 2 i 0.130
Fiol D 1PL
Fuses for photovoltale
applicatlons
@vgh"' For 10x38 mfuse-s.‘
&% DA bt ¢ity at 1000VDC.
FEOT ... 2 10 |0.008
4 10 |0.008
i & 10 {0008
! B 10 {0008
10 10 | 0.009
12 i0 | 0.008
16 10 ] 0.008
20 i0 | 0.008
Accessorlies
\X \% Al: giiz
FBX 0O FBX 01 Goupling clip for $0%38, | 100 [0.603
14x51 and 22x58mm
slres@
Caupling pin {or 100 | 0.005
10x38mm slzeD
Goupling pin for 14x51 {100 [ 0.008
and 22x68mm skzes
For FBOT A... and FBO1 B... types.
Fax ] Threz-phase conneclion |10 | 0.465
busbar, for 57 modules
Iniotal, tm/3.3t lonp
B One-pole terminal for 25 0010
L o 25mmt max conductor
’ One-pols ferminal for 25 10020
R Hmm? max conductor
FRX1Y £nd cap lor FBX05 busbar| 50 10.001

O Mot suitable lor FEO1 RTH, FROT 828 FBO1 B3P and FRO1 B3N hypes.

FBX 11

Fuse hotdar assembly In muitple pole configuration

1} Hol syitabla te FBO1 B1H, FBO1 B2P,
FED1 BIP and FROY B3N typis,




Fuse holders ikovatal

Nimenslons [imm (in)]

(Lot e L s it e L NS
FUSE HOLDERS
Fi04 A,., FBO18B... FBOT C... FBO1 0.,
T0{275) =i
2500 #5014}
(1?1'}" 5 241
175 sewy
055

100.7 (154
16 {18%)

S

3LI{L)

1026{403) ———f
7830201

3

FUSES

o4}
—_

L]
.y

Wiriny diagrams

N T

1P 1P+N 2P 3P 3P+N




Fuse holders BRI

Technlcal characteristics

TYPE FB01A.. | FB0iB.. | FBOZA.. | FBO3A.. FA0 C... FEO1 D...
fRangs ) A Class GC {AG) [H
IEG maxlmum rated currenl In 37A I soa | 1254 304 324
IEG maximum raled vollage In GI0VAC; 690VAC 600VAC 1000¥DC
400VAG ©
IEC utlilsation eategory AG22B 500V: AC218 620V, AG218 B3OV AG22B 500V; DG20B 1000VDC
AG228 400V O AG21B 650V
Maximum power dissipalion 3W | 5W 9.5W 3W 4w
Deqaling factor of cugrent n 20°C i
for ditferent ambiant teraperalures 20°c 0.95
40°0 0.9
50°C 0.8
60°C 0.7
70°C 0.6
Derailng factor of eurrent In 14 1
Tor slde-by-side fusa holdars - 56 0.6
A" poles 79 07
210 0.6
Voltage for Slatus Indleator 120..690VAC | 230...590VAG [ 120.600vAC | 950..1000vVDG
. GONNEGTIONS
( L Maximurm tightening torque 2.5Nm; 2Nm © 7 22ibln 3N / 26lbin 4Nm / 351bln 2.5Nm 7 22lbin
{ Madmum eonductor floxtale/stranded 1x16mm?; 1-16mm?0 / BAWG 1x25mm? / GAWG | 1x35mm? / 2AWG | 1xiBmm?/BAWS | 1x16mm? / GAWG
£10ss section fgld/sond 128mmY; 1-10mm? 0 / BAWG 1535mm? / BAWG | 1x60mm?2 / TAWG [ 1x25mm? / 10AWG | 1x25mmt / 4AWG
AMBIENT CONDITIONS
Dperating lemperature -20...470°C
Storage temperalurs -40..+80°C
Maximum altitvds 3,000m
Operation posltion Any
Flxing On 35mm DIN rall (IEC/EN 60716)

O Yahves vakid only fo: FRO1 A 1M kyps,

TECHNICAL CHARAGTERISTICS FOR FE01 D... FUSES

TYPE Rated current Power consumption 21 0.7 In | Powser consumption at In Prearcng I't Total I* at 1000VDC
1A] [W] [A%s) {A's}

FEO1 D 00200 2 0.62 1.54 1.78 65

FEOT D 00400 4 0.73 1.84 3 1

FEQ1 D 00500 6 0.95 24 8.5 32

FEQ1 D 00800 a3 1.02 255 2b 43

FEQ1 D 07000 10 1.03 2.58 11 52

FEQ1 D 01200 12 1.04 2.6 25 116

FEG1 D 0i60D 16 1.08 27 3 152

FEC1 D 02000 20 116 29 85 390

FIME-CURRENT CHARACGTERISTICS FOR FEO1 D... FUSES

s s3s853 8
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&?’mtech

ocuumaned aMcTpHByTOp Ha Ten: 02 9733373
Kumrex Bnnrapus OOR tyrzo  Electronics thakc: 02 9733370
1113 rp. Cothun kabenu, TpaHcchopmaropuy, web:www.kimtech.bg
yn. Akan,. Neopru BoHyves Ne 20 ernekTpoobopypraHe © e-mail: office@kimtech.bg

OnuvcaHue HA TUNA
3a xiemMeH DNOK ¢ 3 4HOMNOMIOCHY NPeAna3nuTen paseAuRNTENI G LUNNHAPUYHN e
CTONAGMU NpesnasuTeny

HaumeHoBaHneTo Ha Knembuna 6nok e MK7TK3P

Knemhus Gnok e cheTaBeH oT 76p. paseauHaemu kiemu TN URTK/S ¢
KOMPeKTORaH ¢ OONBNHWUTENHW akcecoapy KoM TAX, 3 GpoA epHomonocHu
npeAnasuten paseguHuteny tun FBO1B v 3 Bpos uunuHApvuHW cTonsemw
npeanaznteny 10x38 4A, cernacHo usnuckeaHuATa Ha YES Bunrapus.

PaseguHsemutre knemn URTK/S n TexHuTe akcecoapy ca npou3asepneHu
ot Phoenix Contact GmbH u ca ¢ke cTpata Ha npounaxon NepmaHms.

MNpeanasuten pasenuHuTenuTe ca npovaeeaeny or Lovato Electric u ca (
ChC CTpaHa Ha npousxon Wranua

Knemute, akceoapure UM, npeAnasvTerl pazeAnHuTENnUTe U CTonAeMuTe
RPEANasUTENy ce NPOMIBEXIAT B KNeMeH BROK CbITTacHo uanckeanuaTa va YES

Brrrapua.
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Vix Don E. Marzs, 12

24020 Gorlg (BG) Naly

Tal: +30 035 4282111

Fax (National) +39 0354282200
Fex {Intarnational} +39 0354282400
E-mall: Info@LovatoElectic.com
VAT ID Ne. IT 0192130016477

Questa dichlarazione &
conforme alla Norma
Europea ENA5014 "Criteri
generall del fonllore",

Le basl per tali criter! sono
documenti Intemazionall ed
in parllcolare la Gulda
ISOAEC 22 "Informalion on
manufaclure’s declaralon of
conformity with standards or
other lechnical specifications”

This daclaration of
conformily Is In compliance
with (he European Standard
EN 45014 *Ganeral critoria
for suppller's declaration of
conformity”.

The basis for the crilerla has
baen found In internatfonal
documentation, perifcufarly
in: ISO/IEC Gulde 22
“Informalfon on
manufacture's declaralion of
conformity wilh standards or
olher lechnlcal specifications”

Revisione;

clric |

LOVATO ELECTRIC 5.P.A. §

1

Reuvision

Sorle, 0410312011

{luogo e dala)
(ptace and data of issue)

Noi  (denominazicne del fornitore)
We (supplier's name)

Via Don E. Mazza, 12 - 24020 Gorle - Bergamo - ITALY

LOVATO EL ECTRIC S.p.A.

{Indirizzo)
(address)

dichiariamo sotto la nostra esclusiva responsabilita che | prodotti
declare under our sole responsibility that the preducts
Portafusibili FB..

Fuseholdoers

{nome, tipo o modallo, lotto o numero d serie, possibilments l'origine e 1a quantita)
{name, type or modal, balch or seral number, possiblity sources and number of items

sono conformi alle seguenti direttive
are In conformity with the following directives

Direttiva Bassa Tensione nr.2006/95/CE
Low Voltage Directive no,2006/95/£C

Direttiva Compatibllita Elettromagnetica nr.2004/108/CE
Electromagnetic Compatibility Directive no.2004/108/EC

Questo & documentato dalla conformita alle norme
This is documented by the conformity with the following standards

EN 602691

(Titolo efo numero e data di pubblicazione della norma o di altii documenti normativi)
(Title and /or number and date of Issue of the standard or other normative documents)

gP@c@co“

Product Manager

Ing. D. Perani

(Nome e firma della persona autorizzata)
{Name and signalure of authorizod person)
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TEST REPORT N°RE-1105616-2_EN
- only for Internal use - Page:tto?

DEVIGE UNDER TEST Fuse holder FB01B types
MANUFACTURER.......ccovnimneecrennnne Lovato Electric S.p.A.

TYPE OF TEST.o..vvceemvsssnrnenen T@Mperature rise test on FBHB fuse holders

DATE OF DEVICE RECEIPT............. 27/04/2011

STARTIEND TESTING ....c.ccoevenees 20{04/2011 — 1310512011

SAMPLES STORING......cocoeorrren Eliminaled / retumed to customer  [] Storage:

INBEX........comvenirrercemmmsssinonsnsssrassssnanes 1. PURPOPSE OF TESTING ... ..ot ves oo cmncsemsasssrsssssssmsmssissat st st stod
2, TEST SAMPLES ..o iee v e sevn srseesmrenenman srnronees smnnte sinassass snvans sasend
4. TEST PROCEDURES....iiiiissrese e messssninissssssss sremrerssass s ses s et rea e
8. TEST RESULTS cor s vetceirisireresarases e sonnemennes antss tansns sesunsas et
B. TESTEQUIPMENT wevvvvoirvrrsiinernerinssvesiesmsmnrommastintsis sossnsssssnssara 1sd
7. REMARKS & ANALYS .5
B, ANNEX i iirermraisssinrarmrassissesssnmnnsmtrs s srsmarinssramsstrersaes e sslyhsesassstnsrssrsagasana 8

ISSUE ...ccivninien 16/05/2011

COMPILED.......cocoirmmmensisnmininnereenes STAFFLPR

APPROVED. ... voreeeermsiensimrninin RESP. LPR

The iest resulls are relaled ory lo ihe exemplary lesled and listed under the "test samples™.

HODLEO LABCRATORIO DI FROVA LOVATO ELEGTRIC 5.P.A_ - VIA DON EMILIO MAZZA, 12 - 24020 GORLE (BG)
LPR 103-HAEVOY)




TEST REPORT N°RE-110616-2_EN
- only forinlernal use -

3

" electric

B
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1. PURPOPSE OF TESTING

Requesled test (according to the customer specification):
Temperalure rise at 650V — 32A on FBO1B fuse holders

Test purposs:
*Verlly the good funciion of FBOH B fuse holdars .

Tast targel:
Pass lhe test.

2. TEST SAMPLES
N. 1 FBO1B1P fuse holder - 32A (10 x 38 mm), batch production number ...

N. 1 FBO1B2P fuse holder - 32A {10 x 38 mm), balch production number 2
N. 1 FBO1B3P fuse holder - 32A (10 X 38 mm), batch production number ...*

3. TEST METHOD

IEC 80947-3 (2008-08) Ed. 3.0 + IEC 60847-1 Ed. 5.1 (2011-03)
Temperature rise {§ 8.3.3.1)

4, TEST PROCEDURES

Tomnperallre fg8. . wosrscmmeersassnaene 1881 NSlruction LPR 054-1, rev; 4, dated 1110/2010.

! 710t available
! not available
! not available

The test resuls are related only to the exemplary lesied and listed under the test samples-.

HODLO : LABORATORIO DI PROVA LOVATO ELEGTRIC $,P.A. - VIA DON EMILIO MAZZA, 12 - 24020 GORLE (BG)

LPR 1031 |REV.03)




TEST REPORT N°RE-110616-2_EN
- only for infernal usa - Page:3107

5. TEST RESULTS

5.1 TEMPERATURE RISE

5.1.1 W(TH LEGRAND FUSE 32 A g3 400 V

Sample under lest.....ccevnmvnirmrsnicennd N 4 FBO1BIP - 32A

N. 1 FBO1B2P - 32A
N. 1 FBO1B3P - 32A

Tost condltions

Ambient temperature....coveenie e 21%¢C
Relative humldity......ccoeimmmrmierinniesnenenans 46 %
Instatiation....ccoeviines ebrettestast i ety esaerate In verilcal way, on DIN RAIL 35mm

Dala shest fusible used:
- SUPPlIBF s e Legrand
v COR v CO, 133 32

Test parameters

Wiring of the maln circuit

- cables section /langth...ccmmeniin 6,0 mm?*/4,0m
- screws lighlening nominal terque ........2,0 + 2,6 N.m

- screws applied tighlening lorque.......... 2,0 Nm

Supply of the maln clreuit

- raled GUITENL.....coveeve v nninians ith=25-32A
- testourrent......c....c.. eerteeertee e enas 1=32A

- supply frequenty...c.vieneeeens rernrerenee 50 HZ

Tast rasyits

See next page.

The test resulls are related only to he exemplary tesled and lisled under the “les| samples”.

HOBULD LABORATORIO DI PROVA LOVATO ELECTRIC S5.7.A. - VIA DON EMILIO MAZZA, 12 - 24020 GORLE (BG)
LPR 1071 (REV,0))
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Temperature rise main clreult

The lest resulls are ralated onty {o the exemplary tesled and lisled under the “tes! samples®,

Moo LABORATORIO DI PROVA LOVATO ELECTRIC S.P.A. - VIA DON EMILIO MAZZA, 12 - 24020 GORLE (BG)
LPR (031 (REV.03)
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TEST REPORT N°RE-110616-2_EN

' L - only for internal use - Page:5to7
6, TEST EQUIPMENT AND INSTRUMENTS
6.1, TEST EQUIPMENT
Descyiption i ysddior TR Hoi Rl scale -l code
Current supply statlen Power supply maln clreuil 20V - 50A LPRA 0B85

6.2. MEASURING INSTRUMENTS

RN o -] Galib
Descriplion ~.. Vsedlomadsure: £ ede - . - eycirationdate
Thermohygromsier Ambilent temperature S5+50C LPR 165 271102011
Thermohygrometer Relative humidity 10 + 90% LPR 165 27110720114
Termomotric Instrument Temperature rise -30 + +200 C LPR 201 10/01/2012
Tenmocouple T lype Temperature rise =30 ++200 C LPR 201 10/01/2012
Termocoupla T type Tempearalure rise -30++200C LPR 201.13 10/01/2012
Cuwirant lransformer Maln ¢lroult current 1.004/50 A LPR 155 11/0512014
Digital multimeter Maln clrcuit current 10 A LPR 55 11/05/2012
Digital multimeter Drop voltage mV - Aulom. LPR 125 11/05£2012
5::::"““"“ screw Maln termlnal screw tightening | 6,0 Nm LPR 231 07/0172012

7. REMARKS & ANALYS

Temperature rise test 690V — 32A: fest passed

The Test results are relaied onfy to the exemplary tested and isled under the eSTSaMples”

NOTAG
LPR 109-1 {REV:03)

LABORATORIO DI PROVA LOVATO ELECTRIC S.PA. - VIA DON EMILIO MAZZA, 12

- 24020 GORLE (BG)
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8. ANNEX
Picture 1: Temperature rise — test setup

L"ﬁ"ﬁﬁ
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The test resulls are relaled only to the exemplary lested and Hsled under (he "lest sampies™ £
&2
HOGLG ; LABORATORIO DI PROVA LOVATO ELECTRIC S.PA. - VIA DON EMILIO MAZZA, 12 - 24020 GORLE (BG)
LPR 1031 {(REV.0Y)
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Picture 2: Catalogue Legrand fuses

Anpondentialy naema 1EG EN 502091
Approvetione Bursau Veritas
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‘The test results are relaled only to the exemplary tesled and listed under 1he “test samples™.

:‘P‘:’:':: Evos LABORATORIO DI PROVA LOVATO ELECTRIC S.P.A. - VIA DON EMILKD MAZZA, 12 - 24020 GORLE (BG)
-1 {REV.0))




KEMAZ

REGISTERED QUALITY

i

%

o
Sl 2 ; ;
A b %
D
O,

A FoTHT S
b

aduct bes been cortlited on

i-1:1901,EN 60847-7-2:1996
according to CCA  Group

A é.g%
"éiﬁéi 1

et

= sl I B e,
i

N.V. KEMA
Utrachtseweg 310, 6812 AR Arnhem, The Netherlands ACCREDITED BY )

P.0. Box 9035, 6800 ET Arnhem, The Netherlands THE DUTCH COUNCIN 3/ )5
Telephone +31 26 3 66 28 6O, Telefox +31 26 3 61 49 24FOR ACCREDITATION T‘#’




/'.‘\,

KEMA

ANNEX TO KEMA-KEUR CERTIFICATE 97.4117.13 page 1of 3

SPECIFICATION OF THE CERTIFIER PRODUCT

Product data

product 1 terminal blocks

{rada name ¢ PHOENIX CONTAGT

types :  URTK/S-BEN BU, URTK/S-BEN, URTK/S,
URTK/SP, USLKG 10, USLKG 6N

material :  thermoplastlc material i

mounting :  top hal rail 35 mn (EN 50022) and G-profite

rall 32 mm (EN 50035)

Addittonal Information

Markings

Tradamark, lype deslgnation, rated canneclion capacily and rated Insulation vollage are
indented in the Insulation material.

Praduct data — type USLKG 6N
rated connection capacity D6 mm?
conneclable conductors : ons sonductor
0,2 - 10 mm? solid
0,2 - 6 mm? flexible without fermule
0,25 - 6 mm? flexible with ferrule
two conductors
0,2 - 2,5 mm?* solid
0,2 2,6 mm? flexible without ferrule
0,25 - 1,5 mm? flexible with fersule
des¢riplion 1 protective conduclor terminal block with 2
screw-type clamplng unfts, 1-pola

Product data — typs URTKIS

raled voltage 400V
rated connection capacity : &mm?
conneclable conductors 1 ons conductor

0,5 - 10 mm? sclld

0,56 - 8 mm? flexible without ferrule

0,5 - 10 mim® flexible wilh ferrule

two conductors

0,6 - 2,5 mm? solid

0,5 - 8 mm? flexible withoul ferrule

0,5 - 4 mm? floxible with ferrule

rated Impulse withstand vollage i GkV '

descriplion + disconnect lerminal block with 2 screw-lype
clamping unils, 1-pole

N.V. KEMA

Utrochisewag 310, 6812 AR Arnhom, The Notherlands
P.Q. Box 8038, 68C0 ET ARNHEM, The Natherlands
Telephone +31 26 3662860, Telelax +31 26 3614922




KEMAZ

ANNEX TO KEMA-KEUR CERTIFICATE 97.4117.13 page 2 of 3

Product data - {ype USLKG 10
rated connection capacity
connectable conductors

description

Product data - type URTK/S-BEN
rated vollage

rated connecilon capacity
connectable conductors

rated Impulse wilhstand voltage
description

Product data — type URTK/S-BEN BU

rated voltage
rated conneclion capacily
connectable conductors

rated impulse wilhsland vollage
desciiption

N.V. KEMA

8 mm?

one conductor

0.6 - 10 mm* solld

0,5 - 6 mm? flexible without ferrule
0,5 - 6 mm~ flexible with ferrule

two conductors

0,5 - 2,6 mm® solid

0,5 - 2,6 mm?* flaxible without ferrule
0.6 - 2,5 mm? flexlble with ferrule
protactive conductor terminal block with 2
screw-fype clamping units, 1-pole

600 V

6 mm?

one conductor

0,5 - 10 mm* solld

0,56 - 6 mn? flaxtble without farrule
0,5 - 10 mm? flexible with ferrule
two conductors

0.6 - 2,6 mm? solld

0,6 - 8 mm? llexible without ferrule
0,6 - 4 mm? flexible with ferrule

6 kV

disconnect terminal blogk with 2 screw-lype
clamplng unils, 1-pola

500 V

6 mm*

one condtictor

0,5 - 10 mm? solld

0,5 - 8 mm? flexible without farrule
0.6 - 10 mm?* flexible with ferrule
two conduclors

0,5 - 2.6 mny? solld

0,5 - 6 mm? {lexible wihout ferrule
0,6 - 4 mm? flexible with ferrule
kv

disconnect terminal block with 2 screw-{lype
clamplng unlts, 1-pols

Utrechlsawap 310, BB12 AR Arshom, Tho Nethedands
P.0. Box 9036, 6B00 ET ARNHEM, The Natherlands
Telephone +31 26 1582860, Telelax -+31 26 3614822

S




KEMA

ANNEX TO KEMA-KEUR CERTIFICATE 97.4117.13 page 3 of 3

Product data = type URTKISP

rated vollage . 500V
rated connection capacily o Bmny?
conneclable conductors :  one conductar

0,5 - 10 mm?® solld
0,6 - 6 mm* flexible without ferrule
0,6 - 6 mm?* flexlble wilh ferrule
two conductors
0,5 - 2,6 mm? solld
0,6 - 4 mm? flexible without ferrule
0.5 - 2,5 mn¥? flexible with ferrute
rated Impulse withstand voltage T 6RV
descilplion :  disconnect terminal block with 2 serew-type
clamping unils, 1-pole

TESTS
Test requirements
EN 60947-7-1:1981 + C!1997-06 + A11:1997

EN 80247-7-2:1995 + C;1996-01

Tost resulls .
The test resulls are lald down in KEMA test file 97.4117.13.

Concluslon
The examinalion proved that all test requirements were

Tesled by :
Checked by 3

FACTORY-LOCATION(S)

Phoenlx Contact GmbH & Co.
Flachsmark!strasse 8-28, BLOMBERG, Germany

H.V. KEMA

Utrechtsawag 310, 6812 AR Amheny, The Nethedands
P.0. Gox 9036, 6800 ET ARNHEM, The Netherlands
Telephone +31 28 3662860, Telofax +31 28 3514922
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ogurmaneH guerpudyrop Ha Ten: 02 9733373
Kumrex Bnnrapua OO/ Tyzo Electronics dake: 02 9733370
1113 rp. Codhun xabenu, TpaHcgopmaropy, web:www.kimtech.bg
yn. Akaa. l'eopru Bonyes Ne 20 enexkrpooBSopyaBane a-mail: office@kimtech.bg

CnuckbK Ha fipoBejeHNTe NINUTBAHNUA HA KNeMeH BII0K ¢ Knemu za MeRHW hpoBOAHULIN

OT npoxoneH tun 1P, 3P u 3P+N

1. MsnuTsaHe noxaunaHe Ha TEMneparypa.
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Annex to ISO/NEC 17025 declaration of accreditation

for registration number: K 006

KEMA Nederland B.V.
Callbration & Metoring
Arnhem

of

This annex is valid from; 30-03-2010 to 01.03-2014

Replaces annex dated: 30-06-2009

Premises; n.a.
HCS Measurad quantity, Frequency Bast measurement Remarks
code |Range capabliitles (f=2)
ILF00 |DC/LF Quantities
LF10 |DC Vollage o i I
 |Standardcens | 3V S B
) "t];t;1 W | 5:4 ny ) )
fimviotomvy | 3.40°.U R
10 mV to 100 mV 310°.U
100 mV 10 10V 510%U
0Vio 100V o et T T
l100vietieovy | 240%U S )
Zener Reference
Standards
livanaiosv | e | ‘
ey 20V N
. High Vt:;ltage Measuring
TRVioBkV o 210%0 R )
T Freme . . ———
T omnaa T et T
3A1010A 2,510°%1
10Ato20A 610

Ir. J.C.'van ter Poel
Chief Executive

Dulch Acereditallon Councll RvA

Paga1of7




Annex to ISO/IEC 17025 declaration of accreditation
for registration number: K 006

of

KEMA Nederland B.V.

Callbration & Metering

Arnhem

This annex is valld from; 30-03-2010 to 01-03-2014

Replaces annex dated; 30-06-2009

HCs Measutred quantity, Frequency Hest measuremeont Remarks
code |Range capabilities (k=2)

20Ato100A 1104}

LF31 |AC Vorié'g'é o T | B ) ST N
80 mV to 1000 v 40 Hz to 20 kHz 210U
eo mvmuoov 20 kHz to 50 kHz 31o4u
60 MV to 220 V 20 kHzt0 50 kHz 410U

50 kHz to 100 kHz
220V to 1000 V 50 kHz to 100 kHz 410U
220 Vo 1000 V 50 kHz to 100 kHz 240U
{High v;;uage' ) T o Measuring i
1kV1ol 6kV 50 Hz 210°.u
_L—FEZ ;C Vgl_lage Rallo - o o o

(instrument
fransformers)
Primary: (10-600)V 50 Hz and 60 Hz 3:10°.Uaf/Uy, and 90 prad
Secondary: {0,1-240)V

Ll‘-: 3 3 | AC Current -
0,1 mAto 300 mA 40 Hz to 5 kHz 3.10*1
300 mAto 20 A 40 Hz to 1 kHz 340
20Ato50A 40 Hz to 1 kHz 610/

LE42 |AC Current Ratio

[ (instrument  [s0HzandGOHz | 310%Aafky and 90 prad

transfommers) 3

Ouleh Aceredilation Council RvA

Paga2of 7




Annex to ISO/IEC 17025 declaration of accreditation
for registration number: K 006

of

KEMA Nederland B.V.
Calibration & Metering
Arnhem

This annex Is valid from; 30-03-2010 to 01-03-2014

Replaces annex dated: 30-06-2009

cosp:0ta1

HCS Measured guantity, Frequency Best measurament Remarks
code [Range capablllties (=2)
Primary: 5 A lo 6000 A
Secondary: 1A or 5A
LF 4 3 [High Cuirent
10 A to 6000 A 50 Hz, 60 Hz 310
LF50 |Pawer and Energy 10mV o 1100V,
Power 10 pA to 100 A
0,1 Wto 1 pw 1+10%p
1leo1kW 510°P
1 kW tot 10 kW 1.10%pP
10 KW tot 110 KW 2-10*%.P
3Wto 57,6 kW 50 Hz and 680 Hz 3.0 oh site to be performed at
“osg i ambient lemperature;
voltage and current as
mentioned above
3Wto 29 MW 50 Hz and GO Hz 210 . measuring
cos 20V1i0 1100V
100 mA to 8000A
cosp=0to1
Reactive Power (7) | 0 M2 and 60 Hz 5.0 60V to 300V
Gvarto 1,8 Mvar sing 100 mA to 6000 A
Electrical see (reactive-) power and
time
{reactive-) energy
LF61 [PowerFactor 40 Hz to 100 Hz

Dutch Accredilatlon Councll RvA

Page 3 of 7




Annex to ISO/IEC 17025 declaration of accreditation
for registration number: K 006

of KEMA Nederland B.V.
Calibratlon & Metering

Arnhem
This annex is valid from: 30-03-2010 to 01-03-2014 Replaces annex dated: 30-06-2009
HCS Measured quantity, Frequency Best measuremeant Remarks
code  |Rangse capabliltles (k=2)

LF & Impedance {DC/LF)
LF62 |DC Reslstance

Non- decadlc values

20 pQ to 50 p2 310*R
50,_.9(0100“9 T T 7m.mv.1.16:4?}:\:_— h o e
100 p2 to 20 k2 H2100R
. i e e Frr R . e
Tomatot000me |  7.10%R -
1010 10 kQ 510°%R
10kQoiMe 1-10°.R
1 M2 to 10 Mo o T [1,240%R
" 10 M-Qto’IDO Me | T et T T
100p010 10k “*_ 610°8  |Decadicvales
LF 64 lCapac:tance - - 1 T ST
ST LF Capéa;g R accurac;;iepends on

10 pF o 100 pF 100 Hz 1 kHz, 10 kHz 1102.¢

1 uF 50Hz 200Hz 1kHz TR

LF 67 Vlndru-c_ténc;

dissipatlon factor at 1 kHz

4 mH to 10 mH 1kHz, (400-1692)Hz | 110°L

100 mH 100 Hz, 1 kHz 1,592 kHz [ 1-10°.L

1H 100 Hz, 200 Hz, 400 Hz | 1.10™.L
: and 1 kHz

RFCO [RF Quanulles
RF30 |RF Power
- 9 dBm to+30 dBm - 10,1 MHz to 4200 MHz 0,5dB
+30 dBm to +57 dBm 10,1 MHz to 500 MHz 0,6 dB
-60 dBm to —10_dBm ~ |10MHz to 10000MHz  |0.5dB l

Dutch Accreditation Councll RvA

Péga 4of 7




Annex to ISO/IEC 17025 declaration of accredltatlon
for registration number: K 006

of

KEMA Nederland B.V.

Calibration & Metering

Arnhem

This annex is valid from: 30-03-2010 to 01-03-2014

Replaces annex dated: 30-06-2009

{-98 to 100) kPa

100 kPato 10 MPa
(10 to 70) MPa

[310%p, _

310*.p,+ 5 Pa
310™*p,

HCS Measured quantliy, Fraquency Best measurement Remarks
code |Range capabilitles (/=2)
-80 dBm to—10 dBm 0,1 MHz to 2700 MHz 1,1dB sourca < 2
Generalting;
(0,09 - 3200) MHz
RF50 |Risetime (10% to90%) | 2102.74200ps  |10mVidivio 1 kVidv
1nstoims
TEOO |TIME and
FREQUENCY
TF21  |Frequency 11 Hzto 1,2 GHz I T LY ) S
TF22 |Timeinterval 1psto e 510 e -¢+ 100 ns
TF32 |Hamonic Dlsto“rﬁoﬁ i Ty
< 0,1 % 20 Hz lo 2 5 kHz 104
01%to1% 20Hzlc:25kHz 1-10°
%to10% 20 Hz t025kHz 310°
10 % 10 30 % 20 Hz to 2,5 kHz 110
30 % to 100 % 20 Hz to 2,5 kHz 310?
Part I, Mechanical quantitiss and Temperature
Measured quantity, Range Best measurement Remarks
Instrument, Gauge capabllities (k=2)
PV 10 |Pressure 2)
Relative Prossure {-10to 10) kPa 310%.p, + 4 Pa medium: air

Dulch Accredilation Council RvA

Page b of 7




Annex to ISO/IEC 17025 declaration of accreditation
for registration number: K 006

of

KEMA Nederland B.V.

Calibration & Metering

Arnhem

This annex is valid from; 30-03-2010 to 01-03-2014

Replaces annex dated: 30-06-2009

HCS Measured quantity, Frequency Best measurement Remarks
code |Range capabllities (i=2)
| Absolute Pressure (80 to 110) kPa 3 10" ‘medium: alr
(2 10 200) kPa 3 1 0'p+5Pa madlum nllrogen
200 kPa to 10 MPa_ 3 10%p ‘medium: nitrogen
('fO to 70) MPa 3 ‘10“‘ medium: o (
TE0O [TEMPERATURE,
HUMIDITY AND
THERMOPHYSICAL
PROF'ERTIES
TE1Q Reslstance -50 °C to 20 °C 0,02 K
themometers 20°C 1050 °C 0,05 K
50 °C io 300 °C 0,05K
300 °C to 550 °C 0, 16 K
550 °C to 650 *C 0, 50 K
. E gz _50 Dé,_ﬁ — °C IR ,,: e e
TES0 |Themocouples  |-50°C1020 N L S | Including C.J. references
20 °C to 50"0 016 K
50 °Clo 300°C 0,16 K (
300 °C to 550 °C 021K '
550 °C to 650 °C 0, 6 K
650 °C to 1000 °C 1,8 K
TE40 |Uquidin-glass | -50 °C to 50 °C o2k -
lherrnometers _
20°th:50°C 004K
50 °C lo 300 °C 0 02 K
Differential -50 °C to 200 °C 0.05 K
Temperature
" TE41 |Selfindicating
’ thetmometers

Dutch Accreditatien Council RvA




Annex to ISO/IEC 17025 declaration of accreditation
for registration number: K 006

of KEMA Nedsriand B.V.
Caltbration & Metering

Arnhem
This annex is valid from: 30-03-2010 to 01-03-2014 Replaces annex dated: 30-06-2009
HCS Measured quantity, Fraquency Best measurement Remarks
code |Range capabliities (f=2)

Dry Block Calibrators ~ |-20 °C to 656 °C (810 o +0,08) K

Writing thermometers [ 5 °C to 50 °C 05K
Digitaf thermometers ~ |-50 °C to 20 °C 0,02 K including C.J. references
20°Cto 50°C 0,05 K
e . resolution 1 digit
60 °C to 300 °C 0,06 K ) e
300 °C lo 550 °C 0,16 K
560 °C lo 630 °C 0,50 K
630 °C to 1000 °C 1.5K
Remarks: )
The embient temperatwre during calibration Is, unless specified othenwise, for:
LF measurements @ (23 & 1)°C
TF measurements @ (23 £ 1)°C
Piessune moasurements @ (23 ¢ 2)°C
Temperature maasurements @ (23 £ 2)°C
{1) The staled best measuremant capabililles are based on the fundamental frequency of the Input signal,

If deslred the distexlion can be spacified as a rang number of the hermonics,
{2} Pe =P - Pars; Py ks the relallve pressure, p.s s the local alr pressure, p Is the absolute pressure,

The bes| meazurement capabliity Is the highest achiavable accuracy for a given measuring value or measuring range, expressed as the tolal positiva and
negallve measuremenl unceralnly,

The uncertalnly Is calculaled according to EA-4/02 "Expresslon of the Uncerlainly of Measurement In Calibration®.

Calibrations are performed Inskde (ha laboratery, unless specilied otherwlse,

Dutch Accreditation Councll RvA Page 7 of 7
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fuse-ink CH "~
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[ Anpicauon: Cylindrical fuse-links are used as the most secure protection of electrical Insiailatlens, control, and slgnal
circulis agralnst overdoads and short ¢Ircult currents, Thelr dimenstons comply with IEC 60249-F and 1EC 60269-2-1,
They are used malnly Inindustrial areas, since their dimensions allow voltages of up to 690 V. The most comman sizes
are the following Tour: 8x32, 10x38, 14x5) and 22x58.

a- [ e —

158 i technlcal data on page 400




VI

10/200

136

T pledoot1

QBN -
016300153
. 002630017 .-

10/460

technical datacn page 400




G e AR R R SRR

1
T
i
= Uouiae

conneilon
lampe

-2 Mew methed of moundny
on the DIN raiyand simple
. replacenent

~ LED indicator vetsion

= Extraction of entire luse-linly when
changing

- Chizmbar fon spare luse-link




L]

i
'Conne(uondunponlhodghlﬂdl- Hpols on the Jaft Franchvertion®

technical daiaon pagé A8 161




P e = e e At A A A e mre

_ Fuse disconnector PCF 10
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Fuse disconnector PCF CC
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Accessories

technical data on page 408




The malncharacteristlcs of ETl fuse disconnectors are:

9 Compltance with IEC 6094T-1, JEC §0947-3, UL 512 and UL486 B,

& Plastic panis are made of material resistant to hlgh temperalures.

B Al contact surfaces are silver plated.

B Mounting on standard DIN 35 mimrail {DIN EN60715). The sizes 14x5t and 22x58 can be also fixed wllh serewsona
flat base,

M Forallslzesa version with electronic Indlcator Is avallable. There are two technlcal types of indlcator:

a) L (LED}with built-in LED diode which blinks afler the fuse-link operates. The Internal clrcuil resistance Is 2 M,
thus the tolal diss|pation Is minimal. The Indicatorls capable of operating In conditlons of open dreult with mi-
nlmum capacitance between connection cables. Operallng vollage mnge spans from 50 Ve 690 Va.c,and d.¢,

b} | {NEON) with neon lamp which is constantly lit after the fuse-link operates, The internal ctrcult resistance is
570 kS, thus it Is hecessary for the circult to be closed In order lor the Indlcator to functlon, The operalional
valtage range s 100 Y 10 750V a.c,

& Modulardestgn-itIs possible to assemblemult pote verslons on customer'ssite for VLC8, VLC 10, VIC 14 and VLC 22,

e e mai e e —— e =t

'_~use disconnector VLC 8

*Npoleonlelt Fremh \'eulon
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*Npole o el “Frénchversion”

Accessories ]

Ixmake

1xbreake

Auxiliary switch PSVLC s Intended to be mounted with disconnectors 88 14 and VLC
22 forallverslons (I p, 2p, 2p+N, 3p, 3p+N). The width of apparatus js 9§
dimenslons comply with VEC 14 and VLC 22 serles switches., Auxlli
slgnals the operatlon of CH14 or CH 22 fuse-links only in the case a f
striking pln - see IEC 60 269-2-1 Figure la (Il

P
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Fuse disconnectors for cylindrical fuse-Ii
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- Techmcal data

Fuse disconnector VLC

: . Q&
Auxiliary switch VIC = 7 LT §$
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BbIIAPWA

NEKNAPALMNS 3A CbOTBETCTBUE

Mpounasoguten: ETI Elektroelement d.d.
Agpec: ETI Elektroslement d.d.
Obrezija 5
1411 Izlake
Slovenia

efl

O
T

FipopykTUTe oTroBapaT Ha crieaHuTe EBponeiicku AUPEKTUBY;

Aupexrusa; 2006/95/EC
Avpexruna na Esponelickua napnament W Ha CbeeTa Ha
12 lexemspu 2006 3a XapMOHU3UPAHE Ha 3AKOHUTE Ha
AbpasiTe YNeHKU oTHACALUM Ce 110 enexTpo oBopyaeakse,
NPoeKTUpaHo 3a ynotpeba 8 onpeReneHn rpaHnLu Ha

HafpexeHus,
XapMospuanpaHm EN 60947-1:2007 , EN 60947-3;1999/A2;2005, EN 60947-
CTaHgapTu; 3.2008,

OnucaHuTe NPoAYKTM Ca NPOU3BEAGHY CBINACHD WAMCKBAHMSITA HA CLOTBETHUTE
CTaHAAPTU U C TOBA M3MBLITHABAT U3NCKBAHWATA Ha EBponefickaTa aupeKTUBa.

=5

Cravpapu IEG 60947-1 Ed.5.0:2007, IEC 60947-3 Ed.3:2008 : 2

2i

& L

MpoTokomy or wanutakus:  CBICCANo. 2.03.00938.1.0NMLC10/CRICCA B =

Mapkuposka CE: Ha npopayxra; Ha onakoekara wag
MsicTo u para: Cochua, 01 toHm 2013 :,%19},1‘5&% 5 '

PlALLS
i ¥ o

Mpeacrasnssaly npoussoanTENs

X
ETH EBLATAPMA ECOR, COdur, ya. Cr.Ji.Kocrom, 16. Ten.; +359 2 439 ¢ 40, 9daxc; +359 2 439 0§84
YHUKPEIMT BYABAHK AN, dutnmanm AKCAKOD, BIC: UNCRBGSE, ' TRAN: BGO4 UNOR 7000 1520 4785 §7
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CEAY arsenal research
| Ein Urlemolmyn der Ausiian Rasesrch Canders.
1
Accrediled by BRIWA, No. BMWA-DLT {40532/ 272008 as last- end Inspaction body
and decording lo BOBY I, No, 24412005 a3 oeitificalion body far persannel
Test Report
Profect Dasignation
TYPE TEST AT
FUSE-SWITCH-DISCONNECTORS
FOR CYLINDRICAL FUSE-LINKS
TYPEVLC 10

Grant

ETl Elekfrosloment d.d,

1411 lzleke, Obrezlja 5

SLOVENIA
Ordor rom { No. 08/2008 /=
Projec! Number 2.03.00938,1.0/VLC10 Tost Englnesr Ing.J.Alnetter
Dala of lssus 26.01.2009
Tolal number of jasues / No. - 1714
Rumber of pages 5
Annex CB/CCA -Test Report No. 2.03.00938.1.0/V.C10/CB/CCA (30 pages)

The reaults relale exdusively 10 the lerma losied,
Thig report may ofily be reproduced o published In fvll, without omdssions, aBeratlons or addfions,
The repreduction or publishing of axdiacis rom this rapor requires the wiitten appioval of tha rasesrch ceanter,

Ostarraichisches Forsthunga: und Pritoantrom Arsonal Gos.m H. 1210 Wen, Giefinggasse 2, Oslerrelch T+43{0) S0 5500 F +43 (D) mm&essmmr..ngn.::,
BAWAG04810-777-101, BLZ 14000 JVR 0037532 L3 ATU 48577208 Sz dir Gescvechs® Wien Gesichisstand Wien

et e et | B




T

arsenat research
Ein Undamelenen der Austrian Resasrch Centers.

Test [tem

Idenfification:
Low-vollage fuse-switch-disconnectors for cylindrical fuse-links type VLG 10

Manufacturer; ETI Elektroalement d.d.
Trademari: ETi
Nuinber of poles: 1p, 1p*+N, 2p, 3p, 3p+N

Rated operational vollage(s): 400V up to 690V
Raled operatlonal current(s): 10A up to 32A
Raled frequency: 50Hz

Technical data and descripfion:
Sesa page 4

Testing location, Perlod of testing

Testing location:

Osterrelchisches Forschungs- und Profzentrum Arsenal Gea.m.b.H.

‘Business Unit Manitoring, Energy and Driva Technologles — Power Sarvice Cenler
Glefinggasss 2

1210 Wisn

AUSTRIA

Perlod of testing:
10...12/2008
Test(s)

Test(s) performad:
Type test

Test standard(s);
IEC 60047-1:2007 (5" Edition) and 1EC 60947-3:2008 (3 Edition)
EN 60947-1:2007 and EN 60947-3:1088+A1:2001+A2:2005

Test procedure(s):
CB Scheme and CCA Scheme =5
A s
Result Q z
The low-voltage fuse-swilch-disconnectors for cylindrlcal fuse-links type VLC 40 havg B
passed the type test successfully. 3 s
ol
&

Project Engineer,
technleal responsibility

Project No. 2.03.00036.1,0MLC10 - Page 20f6
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arsomnal research

En Unlomenan der Atistris Rssoareh Cenlers.
Testing laboratory
) (=] A{ ‘ . .
- B ACCREDITED tL
VEWErU L on TR - - aocofdrng o
A, -Gtesd | ENISOAEC 17025 s
No. BMWA-02.71410532- /1242006 -
ST s
" CERTIFICATED} - .
ol according lo LT
1809001 P e
- Rag. No. 1278903 - i
i’ *i‘?f{g Q%L -
m‘;ym&mwﬁﬁ#ﬂm L]
CERTIFICATE
.’hx“ﬂvl{
Tt w SRR ‘;‘;;: ﬂimmummh? Prifsenan
CERTHIGATE OF AGCEPTANGE piesaal
Ty l'f-:;‘.\sukz- u..nl.:.-a.'m-u M?—:“
FrrsE =yl "‘::5-. ::1:1‘;;1_' i““:"‘;‘-;\-—}-‘--! ke itk thd RECOGNIEED ’Amu"‘?:‘:-f:."::!':“ e
T R E R R e R CBTESTING LABORATORY -
FT i e b e vt e 5 onder e responsibility of OVE Jen
e riomers o paensenorn | as the National Certification Body pden
iy g & N ’"ﬁmﬁ'ﬂqﬁﬂ{i‘gf‘:ﬂﬂ :wwﬁ o
=
sccsavee P

PSC —~ POWER SERVICE CENTER:

Control slation for tasts up to 16kA

Project No. 2,03.00938.1.0/VLC10 - Page 3 of 5
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TS HR
W rgered
Technical data and description
Low-vailage fuse-swilch-disconnectors
Yest e for use with cyfindrical fuse-inks
Trademark ETI
Model/Type reference VLG 10
Manufaclurer ET) Elekiroelement d.d,
Piace of manufacture 141 Jzlake, Obrezija 6
Method of operation Dapendent manual operation
Switehing positions ON/OFF
Number of poles 1p, 1ptN, 2p, 3p, 3p+N
Nalure of supply AG
(Milization calagoty AC-22B at 6DOVI32A
Raled
operational vollage plo838E0V Up £
Rated
operalional cutrent PloS2A10A up't
Rated frequency 50Hz
Convenlional free air
thermal curent 10A up lo 32A {max. 3W)
Rated insulation voltage 50V
Rated Impulse
vilhstand volage 8
Rated short-time
withstand cusent 300A1 18
Rated conditional ,
short-circult current 100KA at 400V (with 32A fuse-links)
Kind of profective device Cytindrical fuse-link GH 10 {10 x 38)
Degrea of protection P20

Piojact No. 2.03.00938 1.0MLCI0  Pagedofs




Measuring equlpment

/""'_'“%

arsenal research

B HVEC TS

Measured quantity Device Menofacturer [Code
Voltags Yollage divider 1:2000 OFPZ Arsenal |-
f - topy  |DifeenceemplirAM&®R  [Teldtonk |AMS021..3
i tp Signal memary fecosdor TRA 800 W TRABI0
Cuirent LIn. current transformer LGSSO  [Ritz WLINS000A...3
Rests upto 16kA) Burden $} OFPZ Arsenal |-
4 Signal memory tecerder TRA 800 WAW TRABOD
Current bensformer GE 4489 [Goerz WIB00/...3
Currenl Current keanslormer AETHO Siemens WI40001...3
{tasts at reduced vollage) | True-RMS emperemeter K105 Norma A05/1...8
Digital mulfimeter Fluke 185~ |Fiuke FLUKE1B5, 2
‘ Adusiment equipmentior TRY  |OFPZ Arsenat |-
Tianslntte0ery OHEQR | o nescome G601, { Tekionk  [6801.1
High-voltage test equipment 00-4F
whmeasiriog squipment  [Elabo HSGSKY
Dieleclric properties Impulsa festar 35 Haelely (3304
tmpuise vollmaler 84M Haefely G502
Oscifoscopa 8410 Lo Croy GO
High-voRiage lest equipment 80-1F [Eiabo HSG5KY
Leakags cuirent Digitel mulimeter Fluke 185 Fiike FLUKE185/1
Digital mulEmeter Fluks 185 Fluke FLUKE185/2
Tie Signal memory recorder TRA 800 [WaW TRAB0O
Slopwaleh _ Junghans (9382
Temperatue 2channel recorer Polyoomp SK30[H & B SK30
pei Tomperalure maler TESTO S0 (Tesloferm ~ [FESTO
Glow-wire lest devics
Abnormalheat and fre vith measuring equipment  [OFPZ Arsanal |-
k2! sirength )
gﬁhﬁmbs o Testequipment OFPZ Arsenal |-
-[#nserablity of
unprepared condikors |CAU0e8 OFP2 Avsenal
Sirength of ,
actualor mechanism | 1654 equipment Schelz
Degree of protection Testproba PTL
Cleargnces, " .
creapage dstances Digilel sfide gauge CD-20D Mituloyo SCHUB
Project No. 2.03.00938.1.0MLC10 - Paga 5ols




@mtech

othuuuanet aucTpnbyTop Ha tan: 02 9733373

Kumrex Bonrapuns 000 Tyoo Electronics thare: 02 9733370
1113 rp. Cochun xabenn, TpaHedopmaTopy, web:www.kimtech.bg
yn. Akag. Ceoprn Boxyes Ne 20 eniekrpoobopyaBaHe o-mail: office@kimtech.by

CnMCcHLK HA NPOBSASHUTE N3NUTBAHUA HA TPUNONIOCHK M eAHONONKICHU CToMNsAEeM
LMUHAPYYEH NpeanasuTen-npeKbeeay-paseuHnTa M, pazmep 10x38 mm

1. VanuTBaHe HanpexeHue ao 15V,
2. ManutBaHe ToK go 15kVY;

3. UanuTtBaHe Tok Npu peayLMpaHo HanpeXeHne,

4, BracTaHoBABaHe Ha NPeAX0AHO HaNpekeHue,
5. [Inenekrpuiny CBOMCTSE,

B. Tok Ha yTeuKa;

7. Bpeme;

8. Temnepatypa

9. AHopMmanHo HarpsisaHde ¥ NRAMBK;

10. MexaHWuHa sKOCT;

11, HecrabunRHOGT Ha HEMOAroTBEHY NPOBOAHNLIY,
12, Akoct Ha 3aaBUABALLNA MEXAHNIBM,

13. Crened Ha 3awWmTa;

14, OTCTOAHMSA, YTEUKW,

13.01.2016r.

Moanuc 1 nevaw,




50 Hrislo Smirnenski Bivd,
1164, Sofia, Bulgaria

TRANSLATION AGENCY | . e

F +359 2 9817160
office@greg-bg.com

Iipecod om ananuiicrir ezt www.greg-bg.com

Qupnmena Graura i Alkreditierung Austria
Hanwonanuuat akpenntHpauy oprau
Akkreditierung Austria
NOTABIKAABA AKPERUTALIATA Ha
JlabopaTopun 3a u3nuTsnne
AIT Austrian Institute of Technology GmbH

yn. Honay-Curin 1, A-1220 Buena
Hnewtudnikalmoden Homep: 0001

AKPEANTALHATA € Bb3 OCHOBA HA!
OVE/ONORM EN ISOAEC 17025:2007
Hauanta yata Ha akpeanraupns: 01.12.1993 r.

Hudopmanns otHocHo 06xBaTa Ha akpeaHTaUnNTh 1 Akkreditierung Austria
http:/iwww, bimwliv. gy atakkreditierung

Taan axpedinmnayun e npedocmacena coe ceprnghsaim, xoiimn nomaspacdaea ve Opzerum 3q onenka 36
CLOMBENICHIGNEING - GKMONUINEHY DORKINING, TI0CONEIH G CEPINIPNRAME — OIMZORAPA NA I3NCKEAMNAMG 1A
OVE/ONORM EN ISOAEC 17025:2007. Tooa nomaspucOenty 30 aspedmnoyun moxe 0a bude
abINPONIBENCOAND Carlo G Muana hopua.

12.08.2014 r.
Hara

(noodnie we ce yeme)
Honn. wmx. 1-p. Hopman Bpyriep
Prxoromuren Ha Axpeautauns Ascrpus

Kpbria ¢upnen nevar

Honynoonucanuam, Macam  Kpvemes Kpncmes,  yoocmoseprean  sepnocmma  na
HIGOPHICHI OIN fAICH NPEGOO OM GUERMIICKN €3UK Na (LR2OPCRI €3MK HU HPUIONCeH s
Coryarenin: I’OfJ/ﬂoaej)e: he sa akpedumagn ¢ dame 12.08.2014 2. Hpecodom ce cvcmon
om I cmp, X ¢
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IEGC 609473
Clause | Requirement + Test Result - Remark l Vardict
B.333 |Making and breaking capacity | p
Type SE2-3x/3A: AC-22B at 500V/630A
(Testi: L1 and L2 closed, L3 operated; Test2: L1 operated, L.2 closed, L3 open)
- utilization CAlegory .- e '|AC-228
- rated operational voltage Ue (V} ... {500
- rated operatlonal current 16 {A) .....ecvonienriininiians 1| 630
Conditions for make operation, AC-23A and AC-23B only:
- test voltage, U = 1,05 Us........... perraesrnaerensnans V)| LA -
L2; -
L3: -
-testcurrent, | = ..oveririierens vearsvestonns 10 x le (A):| L1~
L2: -
L3 -
- POWBT TACION 1vvvvernrerssesssssanrssssssssessessssassinonsraransannnest | L 45
L2; -
L3: -
Conditlons for break opsration, AC-23A and AC-23B oniy:
-test vollage, U = 1,05 Ue....ccccnivmnnimnininiesnnnns (vy|L1:-
L2:-
L3:-
~test curment, | = e, e @300 (AN LT -
L2: -
L3: -~
- POWET FACIOT .ovvvvvenseemnrsssensansssenssasmmnesmnssssnsrnnnsent | 102
L2: -
L3: -
Conditlons for make/break operallons, other than AC-23A and AC-23B:
~test voltage, U= 1,05 UB . necrisiiniencneans {V).|L1. 527
L2: 528
L3: 626
-test current, | = i 3 xle (A)|L1: 1903
L2: 1910
L3: 1898
- power factor / ffme constant ... :IL1:0,62
L2:0,62
L3; 0,62
Number of makefbreak or make and break
OPEratioNnS .o s L]
- Tecovery voltage durallon = 50 ms (ms)
- current durallon (MS) ..o | 280
- fime Interval between operalions (8) ..ot 1 30
Characterlstic of transient recovary voltage for AC-22 and AC-23 only: P
- osclllatory frequancy (KHZ} .mmsesssmmesienn.s! | 62,68 .
- measured osclilatory frequency (KHz} ..t | L1 62,7
L2: 62,7
L3: 62,7

TRF No. IEC60947_3B
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IEC 60947-3

Clause

Reguirement + Test

Result - Remark

[ Verdict

e
Lh

— ek -
— ko

P

83335

Behaviour of the equipment during making and
breaking capacity tests

Test parformed without:

- andanger to the operalor

- cause damage fo adfacent equipment

No permanent arcing

No fiash over between poles and poles and frame

No melting of the fuse In the detectlon clrcult

833386

Conditlon of the equipment aftar making and
breaking capacity tests

Immedlately after the test equlpment must work
satisfactorlly

- required opening force not greater than the test
force of 8,2.5.2 and fable 8

- equlpment Is able lo carry ifs raled current after
narmal closing operatlon

8334

Dlelectric verificalion

test vaitage 2 Ue with a minlmum of 1000V~ (V) ...:

1380

No flashover or breakdown

8.3.3.6

|.eakage current

test voltags 1,1 Ue (V) e

780

Leakage cument (ullilzatlon categorias AC-20A,
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole

Leakage current (other ulllizalion categories)
<2 mAfpole (mA)

.<1

8.3.3.6

Temperature-rise verificatlon

Fuss-link detalls (fuse-comblnation unils only):

- manufacturer's name, trademark or Identlficallon
mark

..........................................................................

:1Jean MUller

- manufacturer's model or type reference

M2gG400/69

- rated Voltage (V) oo ceeseseenna.,

690

- rated current (A)

11400

- power loss (W)

.......................................................

|45 max.

- rated breaking capacity (kA)

;1100

Conductor cross-saction (mm?)

111 % 240 {fuse-links)
2 % 185 (sofid-inks)

Test current te (A)

: 1400 (fuse-links)

B30 (solid-links)

TRF No. |IEC60947_3B
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IEC 60947-3
Clause Requirement + Test |Resuil - Remark I Verdicl
Temperature-rise dT of part: dT (K) aT (K) - P
measured requlred
Terminals <61 80 P
(fuse-links)
<70
(solld-links)
Manual operallng means: non-metallle <5 36 P
{fuse-links)
<7
_ (solld-links)
Parts in:eh]lded to be touched bul not hand-held: <3 P
non-melaliic fuse-links
( <25 ) o0
(solld-links)
Parts :;lhk:h need l:c:lt"be touched during nermal <39 P
operaltlon: non-metallic fuse-links
" £36° ) 60
{solld-links)
B.3.3.7 Slranglh of actuator mechanism P
8,25 Verification of the strength of acluator machanism and posttlon Indicating device
- actuator typo {f13.) .crrrcrrermrr ot | 16
8.25.21 |Dependent and independent menual operation
- actualing force for opening (N) ....... S t]141
- test forca with blocked maln contacts (N) ............ :]400
- used msthod to keep the contact closed ............. ..{ Brazing
During and after the test, open position not
INAICAEET ..rveerirrnesasnersrerstsrmsssrsssasssmensssresrasassennnennrennt ] (NG OpEN position
Equipment with locking mean, no locking in the N/A
open positlon while test force is applied................... | No locking mechanism
82522 |Dependent power operation N/A
- maln contacts fixed fogether in the closed N/A
POSIION civse st i -
- used method to keep the contact closed ...............| - NIA
~ 110% of the rated supply voltage applied to the N/A
equipment (3 tInes) ... uevnmmmm it | -
> During and after the test, open posHlon not N/A

Equlpment show no damage Impairing lts normal
operalion. o fevererasersienessasianbatbinaranare e bane :

Equiprnent with locking mean, no locking in the
open position while tesl forca Is applied..................

TRF No.- JEC60947_38
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Clause Requirement + Test Result - Remark l Verdlct
8.25.23 |Independent power operation NIA
- maln contacts fixed tagelher in the closed N/A
POSIHON 1ot rercere st renaren.s -
- used method fo keep the contact closed .............. HE N/A
- slored energy of the power operator released : N/A
(B HMBS)..uiricsrennre e sessssresrassssseesene et | =
Buring and after the test, open position not N{A
101 ez 1L T OO po
Equlpment show no damage Impalring its nommal N/A
OPEIAHOTN. ..ot mms srrer st e ser s e e HE
Equipmant with locking mean, no locking In the ' NIA
open position while test force Is applled.................; | -

TRF No. [ECG0947_3B
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Clause I Requirement + Test Result - Remark I Verdict
8.3.33 lMaking and breaking capacily | P

Typoe SL2-3x3/{3A: AC-22B at 600V/630A

- utilization category ......cocciernmiic e :|AC-228
- rated aperational voltage Ue {V) ... vcecvarvininnt | BOO
- raled operaticnal current [8 {A) v.ocvv e 1|1630

Conditlons for make operation, AC-23A and AC-23B only:

~{estvoltage, U = 1,05 Ue...ciiaicneninrannes vy |L1:-
L2: -
L3: -
~testoumant, | = e i0xle (A):jL1:-
L2: -
L3: -
- POWBT TAGHOT .. rn st TR
L2: -
L3: -
Conditions for break operation, AC-23A and AC-238B only:
- test voltage, U=1,05 Ue......rrvereerermsrieneninne Vy|Lt -
L2: -
L3:-
-testourrent, [ 2 s Bxle (A){L1:-
. L2: -
L3: -
~ pOWer factor ......cocceiiaee veenesemnrsssresnsarsssssnssrasenead | b 18 =
L2 -
L3: -
Conditions for make/break operations, other than AC-23A and AC-23B:
-{est voltags, U= 1,05 Us..ccimcmnmmmnmiens (V):|L1: 527
L2: 528
L3: 626
~ltastourrent, 1 = .o cravearanes 3xle (A):|L1: 1903
L2: 1910
L3: 1898
- power faclor/ fime constant ...t | L1 0,62
L2: 0,62
L3:0,62
Number of make/break or make and break
OPBIALIONS i 1|5
- recovery vallage durallon = 50 ms (MS)......cceveeee ;| Permanent
- currenl duralion (MS) ..., :|280
- ime [nterval befween operalions (8} ...t | 30

Characteristlc of translent recovery voltage for AC-22 and AC-23 only:

- osclllatory frequency (lHz) .o :162,68

- measured oscillatory frequency (kHz) ....oveveeenr [ L1 62,7
L2: 62,7
L3:62,7

TRF No. [EC60947_3B
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Clause

Requirement + Test

Result - Remark

Verdlct

L2 :

—
-

o
=
[ S

P

8.3.3.35

Behaviour of the aquipment during makdng and
breaking capacity tests

Test performed without:

- endanger to the operator

--cause damage to adjacent equipment

No permanent arclng

No flash over between poles and poles and frame

No melting of the fuse In the detection circuit

8.3.3.38

Condifion of the equipment after making and
breaking capacity tests

Immediately after the fest equipment must work
salisfactorily

- required openling force not greater than the test
force of 8.2.5.2 and table 8

- equipment Is able to carry its rated current after
normal closing operation

8.3.34

Dleleclrc verificallon

test voltage 2 Ue with a minimum of 1000V~ v)...

1380

No flashover or breakdown

8.3.3.5

Leakage current

test voltage 1,1 U8 (V) v osseson, :

760

Leakage current (utilization categories AC-20A,
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole ...... :

Leakage current {other utilization categories)
s 2 mA/pole (MA) ... e o nes :

<1

8.3.3.6

Temperature-rise verlflcation

Fuse-link details {fuse-combination units only):

- manufaciurers name, trademark or identification
L :

Jean Miller

- manufacturer's model or type reference ............. :

M2gG400/60

- rated volage (V) ..ot

600

= Fated CUITENT (A) ... e :

400

-powerloss (W) ..., - :

45 max.

- rated breaking capacily (KA) ....oeeerverennn

100

Conductor cross-seclion (IMM?) ... et

1% 240 (fuse-links)
2 x 185 {solid-finks)

Test CUrrent 16 (A} ..o

400 (fuse-links)
630 (solid-links)

TRF No. [EC60947_38B
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IEC 60247-3
Clauge Requirement + Test | Result - Remark l Verdict
Temperature-rise dT of part dT (K} dT (K) P
measured required
Terminals £62 80 P
{fuse-links)
<69
{solld-links)
Manual operating means: non-metallic <5 35 P
{fuse-links)
<7
{solid-links)
Paris intended to be touched but nol hand-held: <31 P
non-metallic -l
(fuse-tinks) 50
%26
(solld-links)
Parts which need not bs touched durlng normal <39 P
operatlon: non-melallic (fuse-links)
60
£35
{solld-links})
8.3.3.7 Strength of actuator mechanism P
8.25 Verificetlon of the strenglh of actualor machantsm and position indlcating device P
- actuator type (fig.) e ST :|1e
8.25.21 |Dsependent and independent manual operallon
- actuating force for opening (N} ....euesmimeannd | 178
- tast force with blocked main contacts (N) ............ 11400
- used method lo keep the comlact closed ..............: | Brazing
During and after {he test, open position not
[T4T0 (a7 | 1= v PR PO :| No open position
Equipment with locking mean, no locking in the N/A
open posillon while test forca Is applled..................: | No locking mechanlsm
8.2522 |Dependent power operatlon N/A
- main contacis fixed together In the closed NIA
JTvL:111[o) bereresten s s e bt HE
- used method to keep the contact closed ...l - N/A
- 110% of the rated supply voltage applied to the N/A
equipment (3 fiMES) ... .
During and after the test, open posliion not N/A
111 {oF=1.(: [P O SPPTRTO :}-
Equlpment show no damage impairing its normal N/A
OPEralion . s s D] < \ e
: : = )
Equipment with locking mean, no locking in the [ -] ) 4
open position while test force is applled........ e t]- ' / a2l e No
- o = kﬁfv‘l FEX o]
oA \N__/
g" E Syprp
TRF No. IEC60847_3B R -N-»
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IEC 60947-3
_|Clause IBequirement + Test Result - Remark Verdict

8.25.2.3 |Independent power operatlon NIA
- main contacls fixed logether in the closed N/A
positlon ......... besearh e EnEanE SR e R g e e :
- used melhod to keep ths contact closed .............. N/A
- stored energy of the powar operatar released N/A
(MBS )issii s ssrerrs e v s e sabe emas e
During and after the test, open position not N/A
INGICAEET ...vivirercrerrre et rs e rrssan e rensaerenenes M
Equipment show no damage Impalring its normal N/A
operation.......... TN PP
Equlpment with Iocklng moan, no locking in the N/A
open posllion while test force Is applled..............:..:

TRF No. [EC60047_3B
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IEC 60947-3
Clause I Requirement + Test ) JResult - Remark I Verdict
8333 mking and breaking capacity I 2]
' Type SL2-3x/3A: AC-21B at 690V/630A
(Testl: L1 and L2 closed, L3 oparated; Test2: L1 operated, L2 closed, L3 open)
~ UtiliZallon CAIBOOTY e e crerasmneene s 1|AC-21B
- rated aperatlonal voltage Ue (V) ...covcrevercvrrennn..t | 690
- rated operatlonal current le {A) ............ versemrensenrenet | 630
Conditions for make operatlon, AC-23A and AC-238 only:
- test voltage, U = 1,06 Ue.......... e ——— {vy|L1:-
L2: -
L3: -
-lestoument, 1= ..o, 10xle (Ay:{L1:-
L2:-
L3: -
- power faclor ................ treersenresasrerens SRS | Iy HE
L2: -
L3: -
Conditions for break operatlon, AC-23A and AC-23B anly:
-test vollage, U= 1,05 Us....ccmmimmmenonsene. V)| L1 -
L2: -
L3: -
-testourrent, 1 = .veree s 8xla(A)|L1: -
' L2; -
L3: -
- power factor ... Vetst e e s st e ras b e et st H 1S H
L2: -
L3: -
Condillons for make/break operations, other than AC-23A and AC-238:
{-testvoltage, U= 1,056 Ua.....ccoorrnrnnrsnrennnnnn (V): ] 112 728
T L2: 730
1.3:728
~testoumrent, I = . 1,5 x 1o {A):{L1: 955
L2: 960
L3: 951
- power factor / fime constant ............ Ceraeaesreerenrenens :|L1: 0,95
12: 0,94
L3: 0,95
Number of make/break or make and braak
6o =211 o7 T OO U §
- racovery voitage duratlon = 50 ms (ms} 1340
= current duratlon (Ms) ... e | 280
- time interval between operations {s)...........ewen...t {30
Characteristic of transient recovery vollage for AC-22 and AC-23 only: e | NA
- oscillatory frequency (kHz) ......ccecerrrusnens R (& s \\
- measured osclllatoty frequency (kHz) ................ ] L3 = g =
L2: -
L3: - ;% g
&g
TRF No. [EC60947_3B o




Page 33 of 84

Report No. 2.03.02447.1.0/SL2-3x{3)/CB

IEC 60947-3

Ciauss

Requiremeni + Test

Result - Remark

[ Verdict

B 2 1110) OO

N/A

8.3.33.56

Behaviour of the equlpment during making and

breaking capacity tests

Test performed wilhout:

- endanger lo the operator

- cause damage to adjacent equipment

No permanent arcing

No flash over between poles and poles and frame

No melting of the fuse in the detaction clrcult

8.3.3.3.6

Condition of the equlpment after making and

breaking capacity tests

immedlately after the test equipment must work

satlsfactorlly

- required opening force not greater than the test

force of 8.2.5.2 and {able 8

- equipment Is able to carry its rated current after

normal closing operation

8334

Dlelectric veriflcation

test voltage 2 Ue with a minimum of 1000V~ (V) ...:

1380

No flashover or breakdown

8.3.35

Leakage current

test vallage 1,1 Ue (V) .....coeeueee.

........ wneesisesresrrnrens | 760

FRTSEEe
fok AT
ol

Leakage current {ulillzation categories AC-20A,
AC-208, DC-20A and DC-20B) < 0,5 mA/pole ......:

NIA

Leakage current (other ulllizatlon categories)
£ 2 mA/pole (MAY ...,

.......... srersnnseennns | <1

8.3.3.6

Temperature-rise verification

Fuse-link details (fuse-combination units only):

- manufaclurer's name, trademark or Ideniification
1121 SRR

................ weneenat | Jean Miller

- menufaclurer's model or type reference ............., : M29G400I69

- rated vollage {V)

:| 680

- rated current (A)

:|400

- power (085 (W) ..ocniinicccninniinne

........................... 1145 max.

- rated breaking capacily {kA) ......

.................. cvenneneen | 100

Conductor cross-section (mm?)

................. et | 1 X 240 (fuse-links)
2 x 185 (sollddinks) s

Tesl currentle (A) ...cceecreernerannee

........................... -1 400 (fuse-links)

630 {solid-links)

TRF No. IEC60247_3B8
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Clause Requirement + Test | Result - Remark | Verdict
Temperature-rise dT of part: dT (K) dT (K) P
measured required
Terminals £ 61 80 P
{fuse-links)
% 66
(solld-links)
Manual operating means: nen-melaille <5 36 P
(fusa-links)
<6
(solld-links)
Parts intended to be touched but not hand-held: <30 P
non-metalllc (fuse-links)
' 50
<26
(solid-links)
Parts which need not be touched durlng normal <37 P
operalion: non-metallic R
{fuse-links) 60
<33
{solld-links)
8.3.3.7 Strangth of acluator mechanlsm P
8.25 Verificatlon of tha strength of actuator mechanism and position Indlcating device
' - acluator type (fig.) «oconmvimnsnnninreiseccsnnes s :H1e
82521 |Dependent and Independent manual operation
- acluating force for apening (N) ...o..cccvmmireniernsinnns 1141
- lest force with blocked main contacts {N) ...........: [400
- used method lo keep the contact closed ............... | Brazing
During and after the lest, apen position not
INAICAIE 1o cnrrrirrssmmronseresierennvssmererestsstessiesassssssnasas 1 No open position
Equipment with locking mean, no locking in the NIA
open positlon while test force is applled.......co..c.... : | No locking mechanism
8.25.22 |Dependent power operallon NiA
- maln contacis fixed together in the closed N/A
POSIION cchrrrcms irisnrsisssmis st s s sn s s resies o
- used method to keep the contact closed ...l - N/A
- 110% of ihe rated supply voltage applied to the N/A
aquipment (3 IMBS) ....imecmramenc s sreresenes -
During and after the test, open posltion not N/A
INAICALEA ...ccirvrreecmirrrrsssrs e srs s essssanenns | =
Equlpment show no damage Impalring fls narmal N/A
OPEFAtION. i - \
Equipment with Jocking mean, no locking in the &) 5
open position while test force Is applled.................: |- Py S DA
S\ KAMTEX) S
o AN
TRF No, IEC60947_3B & 5’% Srpred
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Clause Requirermnent + Test Result - Remark I Verdlct
8.252.3 |Independent power operation N/A
- maln contacts fixed together in tha closed N/A
POSIION 1ucinsicire v rtien et sesensresststsoss e serens
- used method to keep the contact closed .............: NIA
- stored energy of the power operator released N/A
L 11111
During and after the test, open position not N/A
INGlcated ot s res :
Equipment show no damage Impalring its normal NIA
OPOIAHON. cuvuvcese i carseres s eas e sssss et e sl
Equipment with locking mean, no locking In the N/A (
open posilion whila test force is applied.................: ‘

TRF No. IEC60947_38
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Clause l Requirement + Tast Resull - Remark ’ Verdict
8.3.3.3 | Malking and breaking capacity I P

Type SL2-3x3/3A: AC-21B at 690V/630A

- ulilization CAtEONY .. rcicivsrssisssscsnsssssienneenes | AG-21B
- rated operational voltage Ue (V) .....ccvcrerecanseens ;| 690
- rated operatflonal current 18 {A) ........ccurereererrceneet | 630

Conditions for make operation, AC-23A and AC-23B only:

NiA

TRF No. IEC60947_38

-test voltage, U= 1,05 Ua......ccoceieninimsiersssancras (V) [L1:-
L2: -
L3:-
-fastcumant, I = .ceceecrcres e 10 x la (A); L1 -
. L2: -
L3: -
N TOTTE 2161 10) O OOPRT-) | B
L2:-
L3 -
Gonditions for break operation, AC-23A and AG-23B only:
- fest voltage, U = 1,05 Us ..o (v):fL1: -
L2: -
L3:-
-testcurrent, 1= ........ verressersrs et 8xla (Ay|L1:-
L2: -
L3: -
T T: G 7 Tvi (o) LSRR Do e -
L2: -
L3:-
Conditlons for make/braak operations, other than AC-23A and AC-23B:
-test vollage, U= 1,05 Ue........cocormrmercrmrcenins (V):|L1: 728
12: 730
L3:728
~testoument, | = e 1,56 x le (A):{L1: 955
L2: 960
L3: 951
- power faclor / ime constant ......c.cmmacimnnens | L1 0,95
L2:0,94
L3: 0,95
Number of make/break or make and break
OPEIAUONS i i e e H L)
- racovery voltage duratlon 2 50 ms (MS)...uwsee....t | PEIMaNENE P
- current duratlon (MS) ..o, 1| 280 =
- time interval between operations (8) ...ceieiernnenl | 30 P
Characteristic of transient recovery vollage for AC-22 and AC-23 only: Pl
- osclllatory frequency (kHZ) ..., S P %ﬁ’?"r“?
- measured oscillatory frequency (kHz) .oeocernrewrt L0 - £ 5 -E M
L2: - A
L3:- g &
N YRIRY
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Clause

Requirement + Test

LResull - Remark

| Verdict

- factory

....................................................................

;| L1:-

L2:-
L3: -

N/A

8.3.3.35

Behaviour of the equipment during making and
breaking capacity lests

Test performed without:

- endanger to lhe aperator

- cause damage to adjacent equipment

No psrmanent arcing

No flash over between poles and poles and frame

Na melling of the fuse In the datection clreult

8.3.3386

Conditlon of the equipment after making and
breaking capacity tests

Vio|O(Tw|{UOD|W®

Immedlately after the tesl equipmant must work
salisfactorily

el

- required opening force not greater than 1he test
force of 8.2.5.2 and table 8

- equipment Is able ta carry Its rated current after
normal closing operation

8.3.34

Dlelectric verification

1380

test voltage 2 Ue with a minimum of 1000V~ (V) ....
No flashover or breakdown '

8.3.35

Leakage current

.............................................

lest voltage 1,1 Ue (V)

760

Leakage current (ulilizallon categories AC-20A,
AG-20B, DC-20A and DC-20B) < 0,5 mA/pole

Leakage current (olher utllization catagories)
< 2 mA/pole (mA)

.<1

83.3.6

Temperalure-rise verification

Fuse-link details (fuse-combination units only):

- manufacturer's name, frademark or Identification
mark

1 Jean Miiller

- manufaclurer's model or type referanca

;| M2gG400/69

- rated vollage (V)

11680

- rated current (A)

.....................................................

1400

« POWET 0SS (W) ocvivrrcteeerrnieci st s, :

45 max.

- raled breaking capaclfy (KA) ...........o.erereeessnronnnt

100

Condugctor cross-section (mm?)

211 % 240 {fuse-links)
2 x 185 (soliddinks)

K2
&y

"1
L
5

2

Test current [a (A)

: | 400 (fuseinks)

630 (solld-links)

TRF No. JEC60947 3B
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Temperature-rise dT of part: dT (K) dT {K) P
measured required
Terminals <62 80 P
(fuse-links)
<66
(solid-links)
Manual operaling means: non-melalllc <5 35 P
’ {fuse-links)
<6
(solid-links)
Parts In:elrlllded fo bs touched but not hand-held: <30 P
nen-metaflic fuse-links
( <28 ) 50
_ (solld-links)
Parts which need not be touched during normal <38 P
operalion: nen-metalllc (fuse-links) 6o
<36
{solid-links)
8.3.3.7 Strength of actuator mechanism P
825 Verificallon of the sirength of actuator machanlsm and posltion Indicatlng device P
- actuator type (i) e | 10
8.25.21 |Dependent and independent manual oparation
- actualing force for opening {N) ... 1178
- test force wilh blocked maln contacts (N) ...t | 400
- used method to keap the conlact closed...............: | Brazing
During and after the test, open positlon not
INGICALE 1uvvvsieci e s s .| Ne open posltion
Egulpment with locking mean, no locking In the N/A
open positlon while test force is appiled.................. | No locking mechanism
8.252.2 |Dependent power operation N/A
- main contacls fixed together In the closed NFA
positlon .......... beconresrntrrren b el SRR b b mear e RO b e bR b -
- used method to keep the contact closed .............. - N/A
- 110% of the rated supply voltage applied to the NIA
equipment (3 HMeS) ... |
During and after the test, open positlon nol NIA
INAIEAOE 1.ovirees et s srsparsrasmsrspasinssd | 7 : P & "
Equiprnent show no damage Impairing ils normal // ‘?W 19,:\‘ NIA o
OPEIANON. covvr s sss s sssscrmscsessas st saemncsasonsessast - ,, oA U\ﬂ X

. | Equipment with locking mean, no locking in the

open position while test force Is applied.............l

?“’b—a.
Nz

TRF No. tEC60947_3B
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8.2523 |Independent power operation N/A
- main contacts fixed together in the closed NIA
POSHION e e e et eanren -
- usad method to keep the contact closed .............; | - NIA
- stored anergy of the power operator released N/A
(3 times).....cueerrrcsienne DSOS SO [
During and after the test, open position not /A
INGICALEA ......cov e certsrerrisareerereae s srsssss s eneesresens ;-
Equipment show no damage impairing its normal NIA
OPETAON. e et scrsors e e sses st e seaees :- :
Equipment with locking maan, no locking in the N/A ( '
open posilion while test force is applied.................. HE :

TRF No. |EC60847_3B
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Clause Requlrement + Test Result - Remark Verdict
8.34 TEST SEQUENCE Il: OPERATIONAL PERFORMANCE CAPABILITY P
8.34.1 Operatlonal performance test P

Type SL2-3x/3A: AC-23B at 400V/400A
(Test1: L1 and L2 closed, L3 operated; Test2; L1 operated, L2 closed, L3 open)

= utilizatlon GatBgOTY .ivmminenimsimransenisnss :1AC-238

- rated operalional voltage (V) ..o 11400

- rated operational current (A} ....c.umniiiinnd 400

Test conditions for eleclrical operatlon cycles:

- test voltage (V) .ioerearesme s r[L1: 403
L2: 402
L3: 403

~test curment (A) ... ssensesenenns | L3 409
L2:413
L3: 407

- power factor / fime-eonstant ... :(L1: 0,65
L2: 0,65
L.3: 0,65

Number of cycles with cUITent .....oveenenmmaniee ;200

Number of cycles without curent .......ccvreeerveeernnnat | 800

First test sequence (wilh/wilhout current) ...... eerenneet | With

Second test seguence (with/wilhout current} ......... ;| Without

- ime Interval between first and second lest

BEQUBNCE ovvevrviniremmnssr s anesmers s e | N0 M@ intervai

- recovery voltage duration at operalions with

current = 50 ms {(IMs) .o ereersrer e 11260

= current duratlon {Ms) ..., vt | 280

- tlime Interval between operatlons (8) ........cciueenest | 60

8.3.4.1.5 |Behaviour of the equipment during the operational P
performance test

Test performed without:

- endanger lo the operator

- cause damage to adjacent equipment

No flash over between poles and poles and frame

No melling of the fuse In the detestion circult

P

P

No permanent arcing P
' P

P

P

8.34.1.6 |Condition of the equipment after making and
breaking capacity tests

Immediately afler the test aguipment must work P
satisfactorily B} -
- required opening force nol greater than the test o /J‘TT ;\“\\ P
LT ot

force of 8.2.5.2 and lable 8 rgk 7\ £ I
- equipmenl Is able fo carry its rated current after wl Aw } s 1P ]
normal closing operation g \< / (o §

NN

TRF No. [EC60947_38
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Clause

Requirement + Test

Result - Remark

8.34.2

Dielectric verification

test voltage 2 Us with a mintmum of 1000V~ (V) ...;

1360

No breakdown or flashover

8.34.3

Leakage current

test voltage 1,1 Ua (V) cviirisiiees e eses e

760

Leakage current (utilizatlon calegories AC-20A,
AC-20B, DC-20A and DC-20B) < 0,5 mA/pols ......:

Leakage current (other utllization categories)
S 2 MAPOIB (IMA) oo sssrasens :

<1

8344

Temperature-tlse verification

Fuse-link detalls (fuse-combination unils only):

- manufacturer's name, trademark or Identification
MNATK ceveraiianveimirersersesererass P R T :

Jean Muller

- manufacturer's model or type reference. ..............;

M2gG400/69

-rated YOREGe (V) i seesessensssssensd

690

- rated current {A) .......couv... svrssrrrrs et s sereanras :

400

- POWET 1058 (W} oo inerenensnsnssssessas sersrsres :

45 max.

- rated breaking capacity (KA) ......ocereeecrnsinnnnens :

100

Conductor cross-sectlon (MM?) ...evesceecereeeorns :

1x240

Testeurrent la (A) ....coovevcnnicrennenen hebrarreatans sl

400

Temperature-rise dT of part:

dT (K)
measured

dT (K)
required

Terminals

<67

80

Manual operating means: non-metallic

5

35

Parts Intended to be touched but not hand-held:
nen-melallle

35

50

Parts which need not be touched during normal

operation: non-metalllc

44

60

 TRF No. [EC60947_38
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Page 42 of 84 Report No. 2.03,02447.1.0/SL2-3x(3)/CB
IEC 60947-3
Clause Requlrement + Test Result - Remark I Verdict
8.3.4.1 Operalional performance test P
Type SL2.3X3/3A: AC-23B at 400V/400A
- utillzation calegoly ...t | AC-22B
- rated operational voltage (V) ..ucecmminesrnene: | 400
- rated operational current (A) ..icuwemnresersneen..: | 400
Test conditlons for electrical operallon cycles:
- test voltage (V) .cccerverevrnsesnnenans eere e |L1: 403
12: 402
L3: 403
=test cumrant (A) ..o e :jL1: 409
L2: 413
L3: 407
- power factor / me-censtant .......cccenenvvevnvevieenat | L1 0,85
L2: 0,65
L3: 0,65
Number af cycles with current ... 11200
Number of cycles without current ......c.ecrevecnsernnne 1| 800
First test sequence (withfwithout current} ...t | With
Second test sequence (withiwlthout current) .......... | Without
= ima Interval between first and second test
BEOAUBNGD ...cccvicreeecccenerseesmrnesssrarvasiessasemasseravsssanes vt | No time Interval
~ recovery voltage duralion at operatons with
current 2 50 Ms (MS)...vccesiersrcrierirrerererene s | PETMANENE
- current durallon (ms) .....ceeevnae, b ;1280
- time interval between operations (s) ........... pearenes 1130
8.34.1.6 | Bsehaviour of the equipment during the operational P
performance test
Test performed without: _
- endanger to the operator P
- cause damags to adjacent equlpment P
No permanent arcing P
No flash over batwesn poles and poles and frame P
No melting of the fuse In the detection circuit P
8.3.4.1.6 | Condition of the equipment after making and P
braaking capacity tests
P

- required opening force not greater than the lest
force of 8.2.5.2 and table 8

- equipment Is able to carry its rated current after
normal closing operalion

TRF No. [ECB0847_38
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Clause

Requirement + Test

I Result - Remark

I Verdict

8.34.2

Dielectilc verification

test voltage 2 Ue with a minimum of 1000V~ {V} ...:

1380

No breakdown or flashover

8.3.4.3

Leakage current

test voltage 1,1 Ue (V) v enieniisianansd

760

Leakage current (utlllzatfoh categories AC-20A,
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole ......:

Leakage cutrent (other utilizetfon calegories)
L2 MAPOIB (MA) st st

<1

8344

Temperature-rise verification

Fuse-link delalls (fuse-combination units only);

- manufacturer's name, frademark or [dentification
MATK . vevvenesennse s R B H

Jean Mlller

- manufacturer's mods! or type referenca ............. :

M2gG400/69

- rated voltage (V) ....cecreinncnecce

€80

- rated current (A) ............... s e :

400

- POWET 088 (W) v e saanaei :

45 max.

- rated breaking capaclty (KA) ................

100

Conductor cross-sectlon {mm?) ......... srrmssssesinrs sty :

1 x 240

| Test current e A} ...

400

Temperature-rise dT of part:

dT {K)
measured

dT (K}
required

Terminals

<66

80

Manual operating means: non-matallic

5

35

Parts intended fo be fouched but not hand-held:
non-metalllc

34

50

Parts which nsad not be touched during normal
operation: non-metaliic

43

60

TRF No. IEC60947_3B




Pago 44 of 84 Report No. 2.03.02447.1.0/SL2-3x(3)/CB

IEC 60947-3
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8.3.4.1 Operalional performance iest P

Type SL2-3X/3A: AC-22B at 500V/630A
(Testt: L1 and L2 closed, L3 operated; Test2: L1 operated, L2 closed, L3 open)

- utilizatlon category ... nomonee |AC-228B

- ratad operational voltage (V) ool | 500

- rated operational current {A) ....ccocvirinnniiincrnnnnt | 630

Test conditlons for electrical operation cycles:

- tast voltage (V) i . :

- tesl current (A) e e s

- power factor / fime-constanl

Number of cycles wilh current

Number of cycles without current ...t | 800
Flrst test sequence (withfwithout current) ..............: [ With
Second test sequence (with/without currént) ......... ] Without
- time Interval between first and second test
SBHUBINICE wovrvrsnimmsesimmssssmsmimisserains oo Vst trsern e | No tlme [nterval
- racovery vollage duratlon at operations with
cuirent 2 50 MS (M8 ..erervarerrenrenrsrsrenseasesrarmresersensest | 260
- - current duratlon (MS) ..o | 280

- time interval betwesn operatlons ($) ... | 60

8.3.4.1.5 |Behavlour of the equipment during the operaticnal
parformance tesl

Test performed without:

- endanger to the operator

- cause damage lo adjacent equipment

No permanent arcing
No flash over belween poles and poles and frame

No melting of {he fuse In the delection circuit

8.3.4.1.6 | Condition of the eguipment after making and
braaking capacity tests

Immediately after the test equipment must work
satisfactorily

- required opening force not greater than the lest
force of 8.2.5.2 and table 8

- equipment is able to carry its rated current after
normal closing operation

TRF No. IFC60947_3B
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8.34.2 Dieleclric verification
test voltage 2 Use with a minlmum of 1000V~ (V) ...: | 1380
No breakdown or flashover
8.343 Leakage current
test voltage 1,1 Us (V) e reverssverevcriemnerinnr | 760
Leakage current (utilizatlon categories AC-20A,
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole .......|-
Leakage current (other ufillzation categories)
£ 2 mApole (MA) v, preessesnrnsnisatsrmernsnnnns | 1
8.3.4.4 Temperature-riss verification
Fuse-link detalls (fuse-comblnation units only):
- manufacturer's name, trademark or identification
mark ............ fereberesen e e e e ey wnrenenensenn: | JOAN Milller
- manufaclurer's rmadel or type reference ..............: | M2gG400/69
- rated voltage (V) ....coomrecninnmnersmnseeen :| 690
= rated cUment {A} .. 11400
= POWET 0SS (W) oirviiiccsiee s sensnsscsssnssssee weneeent | 45 MAX.
- rated breaking capaclly (KA) ..ccnnonieriareresrennne: | 100
Conductor eross-section (MmM?) .....cvveevceecnniessnenrs | 1% 240 (fuse-inks)
2 X 185 (solld-inks)
Test current 1o (A) .ooieeinirsisirnean: ssmnisssnsnanent | 400 (fuse-links)
630 (softcdHinks)
Temperalure-rise dT of part: dT (K) dT (K)
measured required
Terminals <66 80 P
{fuse-links)
£73
{solid-links)
Manual operating means: non-metallic <6 35 P
{fuse-links)
<7
{solld-Hinks)
Parts Intended {o be touched but not hand-held: <34 P
non-metallic )
(fuse-links) 50
<H
_ (solld-links)
Parts which need not be touched durlng normal <43 P
operation: non-metalllc "
(fuse-links) < "y
<40 & 5'
(solid-links) o
£
&,
e
ay»
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8.3.4.1 Operational performance lest P
Type SL2-3X3/3A: AC-22B at 600V/630A
- ulflization category ...t | AG-228
- rated opsrational voltage (V) ..ot { 500
- rated operational current (A) .....cueneninonnn 11830
Test conditions for elecirical operation cycles;
1St VOIAge (V) uvrrnsserssrscesmrsansasssnssssnsseninenennnsl | 12 509
L2: 510
L3: 509
= test current (A) .circerermmeneesssesiisn it | L1 637
L2: 641
L3: 832
- power factor / #me-6eRstant .......coeisenssioneennnt | L1 0,80
L2: 0,80
L3: 0,80
Number of cycles with current ... { 200
Number of cycles without current ... | 800
Flrst test sequence (with/without current) ............. ;[ With
Second test sequence (withiwithout current) .........: | Without
- time interval between first and second test
SBAUONCA ...ocveorernesrrcrsormermmsmmsssssssnssarsnsanrnssnensesss | NO {6 Intorval
- recovery voltage duration at operations with
cumrent 2 50 MS (MS)...comarerimin ...t | Permanent
- current duration (Ms) ..ot | 280
- lme intarval between operations (8) ...t |80
8.3.4.1.5 | Behaviour of the equlpment during the oparational P
performance test
Test performed without:
-endanger {0 the eperator P
- cause damage to adjacent equipment P
No permanent arcing P
No flash over between poles and poles and frame P
No melling of the fuse In the detection chcull P
8.34.1.6 |Condition of the equipment after making and P
breaking capacity tests
Immediately after the test equipment must work P
sallsfactorlly
- required opening force not greater than the test ”'M Sk P

force of 8,2.5.2 and table 8

- equipment Is able to carry iis rated current after

normal closing operation

[Fe—
o
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Clause [Requireman{ + Test Result - Remark l Verdict
8.34.2 Dielectric verification
test voltage 2 Ue with a minlmum of 1000V~ (V}....[ 1380
- No breakdown or flashover
8.34.3 Leakage current
tost voltage 1,1 Ue (V) ..o veresseesnnsnsnenst | 760
Leakage current (utlllzation categories AC-20A,
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole .....: -
Leakage current (other utlization categories)
S 2MAPOIB (MA) ..ottt <1
8.3.4.4 Temperature-rise verification

Fuse-link detalls (fuse-oomb!natton units onty):

- manufacturer's nama, trademark or ldentification

MATK v Herreer s ;| Jean Mller
- manufacturer's model or type reference ..........: M2gG400/69
= Tated voltage (V) ..o, 1690
= 12l6d CUTENT(A) ovvvereenres e oot seeseeesenne 11400
- POWET 0S8 (W) .ovveeereerers s sesermannt | 45 Max.
- rated breaking capaclly (KA) ........cccovrennevennrnnnt | 100
Conductor cross-section (mm?) ....coeveverereonn | 4 X 240 (fuse-inks)
2 x 185 {solid-links)
Test ctrent 1o (A) ..o esseesesessee o, 1| 400 {fuse-links)
630 (solid-links)
Temperalure-rise dT of part: dT (K) dT (K)
measured required
Terminals < 66 80 P
(fuse-links)
572
. (solld-inks)
Manual operating means: non-metallic <6 35 P
' {fuse-links)
<7
. (solld-links)
Paris Jn:eln”ded fo be touched but not hand-held: <34 P
non-metalllc _ : se-i
(fu > ;:kS) 50
{solld-links)-
Parts which need not be touched during normal <45
cperatlon: non-metallle (fusa-finks)
<44
(solid-links)
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8.3.4.1 Operational performance test P
Type SL2-3X/3A: AC-21B at 690V/630A
(Yest1: L1and L2 closed, L3 operated; Test2: L1 operated, L2 closed, L3 open)
- utilizatlon CAtRGOTY ..ccvecrscimmisesmmisessnsssrsssonenenst | AG-21B
- raled operatlonal vollage (V) ... 11690
- rated operationat curent {A) ... 11690
Test condilions for eleclrical operallon cycles:
1881 VOIAZE (V) wumrvennnreermmmnssssssisssssssmsnssssrsaenness | L1 694
L2: 694
L3: 695
('\ - 1est CUITENL (A) .cervarsis s snmre s cnnsenns :1L1: 640
I L2: 643
! L3: 634
- powaer factor / me-eonstait ......cooieeniinien :|L1:0,96
L2:0,95
£3: 0,95
Number of cycles Wilh CUTENt ...t | 200
Number of eycles without current ..cveeniceinnnanas ;| 800
First tast sequence (withiwithout current) ...oevverere 1 With
Second test sequence (withiwithout current) .........: | Without
-lime Interval between first and second test
SOAUENCE .onvveerins peerenese e e s T kR ST ;| No time Interval
- recovary voltage duration at operations with
current > 50 Ms (M5} e, RS by {(
- current duration {ms) ....... teevermran bt ena e brnsbbans :|280
- {ime Interval between operalions (8} .....cooveeen .| 60
( { 8.3.4.1.5 |Behaviour of the equipment during the operational P
- . | performancs test
Test performed without: ;
- endanger to the operator P
- cause damage to adjacent equipment P
No permanent arcing P
No flash over between poles and poles and frame P
No melling of the fuse In the detection cireuit P
8.3.4.1.6 |Condition of the equipment afler making and P
breaking capacity tests
immedlately after the test equipment must work P
satisfactorily
- required opening force not greater than the lest
force of 8,2.5.2 and table 8
- equipment Is able to carry ils rated current after
normal closlng operation

TRF No. [EC60947_38




Page 49 of 84 Report No. 2.03.02447.1.0/SL2-3x(3)/CB

IEC 60947-3
Clause Requirement + Test l Result - Remark l Verdlct
8342 Dielecirlc verification
tesl voltage 2 Us with a minlmum of 1000V~ (v} ...:| 1380
No breakdown or flashover
8.3.4.3 Leakage current
test voltage 1,1 Ue (V) ..cccocvinninssenesennescesnnnn | 760
Leakage current {utilization categories AC-20A,
AC-20B, DC-20A and DC-208B) < 0,6 mA/pole ......: |~
Leakage curranl (other utilization categorles)
S 2MAIPOIB [MA) ... esasne et | < 1
8.344 Temperature-rise verification
Fuse-link defalls (fuse-comblnation unlis only);
- manufacturer's name, trademark or Identflfication
11T |1 QR PR e e e e e +|Jean Mtiler
- manufacturer's model or type reference .............. 1 |M2gG400/69
- rated voltage (V) .......... resmprean e ST 1680
= rated CUITENE (A} ...ocmrrvereerescnessicis s ensseseenns ([400
= POWET 1083 (W) cvcrciviriecrirerssss s eessssesnsssesesenseans 1|45 max.
- rated breaking capacity (KA) .ivvieeeecrnieans e | 100
Conduclor cross-secllon (MM} ... oeeererieens 11 % 240 (fuse-links)
2 % 185 (solld-links)
Test current 16 (A) ..ovceecneicrire et : 1400 (fuse-links)
630 (solld4Inks)
Temperature-rise dT of part: dT (K) dT (K)
measured required
Terminals 567 80 P
(fuse-links})
<73
{solld-links)
Manual operating means: non-metalilc £7 35 P
{fuse-links)
57
(solld-links)
Parts Intended lo be touched but not hand-held: £33 P
non-metallic g
(fuse-links) 50
=32
(solid-links)
Parts which need not be touched during normal <48
operatlon: non-metallle {fuse-links)
<42
(solid-lnks)
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8.34.1 Operafionai performance test P
Type SL2-3X/3A: AC-21B at 680V/630A
- utilization category - :|AC-21B
- rated operational voltage (V) ......cowmiuirrnsn {680
- rated operational current (A} ..., : 1690
Test condilions for electrical operation cycles:
- 1E5t VORAGE {V) reerecerrecssinsenrcsmsssecassasssassssennennaet | L1 694
L2; 694
L3: 695
- tast CUITONE (A) woreeecsins s e e s 11L1: 640
L2: 643
L3: 634
- power factor / #me-6oRstant ... mcssminnreenss: [ 112 0,96
L2: 0,95
[.3:0,95
Number of cycles with cument ..o ;{200
Number of cycles without curment ......ccceecevsensann | 800
First test sequence (with/without curmrent) ... [ With
Second test sequence (withiwithout current) .......... | Without
- lime interval hetween first and second test
SEOUBNCE 1irreseerermsresisssssmassmtrimssttsssmssssrprmssisssassss ...} No tima interval
- racovery vollage duration at operations with
CUIEBNE 2 50 MS (MS).rrrrsrerrsmsrenssssesssrmeersmssmssssnnsensed | POMMENGNE
< gurrent duratton (IMS) e mcnmenamno o |280
- time interval betwaen operatlons (8) .......cowerine ;|60
8.34.1.5 |Behaviour of the equipment during the operalional P
performance test
Test performed withoul:
- endanger to the operator P
- cause damage to adjacent aquipment P
No permanent arcing P
No flash over between poles and poles and frame P
No melting of the fuse in the dateclion clrcull P
8.3.4.1.6 |Condilion of the equipment after making and p
breaking capacily tests
immedlately after the test equipment must work P

- required openlng force not greater than the test
force of 8.2.5.2 and {able 8

- aquipment Is able 1o carry its rated current after
normal closing operatlon
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8.3.4.2 Dielectric verification
test voltage 2 Ue with a minimum of 1000V~ (v} ...: [ 1380
No breakdown or flashover
8.34.3 Leakage cumrent
testvoliaga 1,1 U (V) .o rvirsee et | 760
Leakage current (ulilization categories AC-20A,
AC-208, DC-20A and DC-20B) < 0,5 mA/pole ...... f-
Leakage current {other ulilization calegories)
S 2mAIPOlB (MA) e eeseens SR HES
8344 Temperature-rise verlfication
Fuse-link details (fuse-combination units only):
- manufacturer’s hame, trademark or dentification
MAIK e scnisn s rassssessnonnsd | J82N Millor
- manufaclurer's model or type reference ..............: | M2gG400/69
-Taled Voltage (V) vvmierseienseessessssiens . | 690
=rated cUMent (A) ....cuiieonrenesssssiseeesmseneenst | 400
- power loss (W) .......... st s cansrenneees | 245 MAX,
- rated breaking capaclty (kA) .................. Vererranerenies :| 100
Conductor cross-section (MM?) ....ow.erecreeseenens |1 % 240 (fuse-links)
2 x 185 (solld-links)
Tost curment 16 {(A) et | 400 {fuse-links)
630 (sold-links)
Temperature-rise dT of parl: dT (K) dT (K)
measured required
Terminals <67 80 P
(fuse-links)
<74
(solid-links)
Manual operating means: non-metallic <5 35 p
(fuse-links) '
<7
{solld-links)
Parts in:e,rll[ded to be totiched but not hand-held: 530 P
non-metallic use-links
i) |
(solld-links)
Parts which nead not be touched during normal %38
operatlon: non-metalllc (use-links)
< 41
(solld-links)
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8.3.5 TEST SEQUENCE 1il: SHORT-CIRCUIT PERFORMANGE CAPABILITY P
8.3.51 Short-fime withstand current test P
Type SL2-3x/3A
Raled short-{ime withstand current lew (A) P
(2 1218 MAX.) .ovvrerrrereensrsssssimmssssssensaenenst | 10000 18
- test voltage (V) .oeeoemmainimimsans | L7 695
L2: 695
e L3: 694
- r.m.s, lest eUeNt (A) ..o rsissssans :|L1: 10470
L2: 10790
L.3: 10200
- peak test cUrent (A) ..ocivevnnserecnrenssissesrnnennt |11 15240
L2; 17100
L3: 18280
- power factor / ime-censtant ..o :1L1: 0,46
I2: 0,46
L3: 0,46
-faclorn .ooeienin Crenbitrrateratater b AR s et | 1,79
Tost duraion (Ms) ....cocrerenenrnmssm ot | 1040
8.3.5.1.5 |Bshavlour of the equipment during the test
Test performed without:
- endanger to the operator P
- cause damage to adjacent equipment P
No permanent arcing P
No flash over between poles and poles and frame P
No meiting of the fuse in the detecllon clreuit P
8.3.5.1.6 |Condition of the equipment after maklng and P
: breaking capacity tesls
Immedlately after the test equipment rust work P
sallsfactorlly
- required opening force not greater than the test P
force of 8.2.5.2 and table 8
P

- squipment s able o carry its rated current after
normal clos!ing operalion
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8.3.5.2 Short-circult making capacily N/A
Rated shorl-clrcult making capacity lem (A) .......... |~ N/A
- tost voltage (1,05 X UB) vovveveeveovos oo (V)L - SR
L2:-
L3:-
-1, m.s. test curent (A) .......eecmnn e S {A:|L1:~
L2: -
L3: -
- maximum peak test current (factor 1) .v...oceerinns :- N/A
- powar factor / time constant ........ccoeveeevesiernns I R N/A
i
Current duration (8) v vmricecmenim s ssessseenesssrnnct | =
Time Interval between the cycles ..o, 1-
8.3.5.2.5 |Behaviour of the equipment during the test NIA
Test performed without:
- endanger to the operator
-cause damage to adjacent equipment NIA
No permanent arcing NIA
No flash over between poles and poles and frame N/A
No melting of the fuse In the detectlon circuit N/A
8.35.2.6 |Condition of ihe equipment after making and N/A
breaking capacity tests
Immedialtely after the test equipment must work N/A
satisfactorily
- required opening force not greater than the test N/A
force of 8.2.5.2 and table 8
-equipment Is able to carry ils rated current after NIA
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Clause

Requirement + Test

Result - Remark

| Verdict

B8.3.5.3

Blelectric verilication

fest voltage 2 Ue with a minimum of 1000V~ (V) ...:

1380

No flashover or breakdown

8.3.54

Leakage current

19

test voltage 1,1 Ue (V) vt

760

Leakags current (utilizatlon categories AC-204,
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole ......

N/A

Leakage current {other ulilization calagorias)
<2 mA/pole {MA) .coecviennes teveersrre s nnsines :

<1

8.3.55

Tempoerature-rise veriflcallon

Fuse-link detalls (fuse-combinatlon units only):

- manufacturer's name, trademark or [denfification
INATH 11ivireseesssneraseeasinirasmeisnesensansiosenrermenssssbats pbsapansnnsn :

Jean Mller

- manufacturer's model or type reference ............

M2gG400/69

- rated voltage (V) . s s :

690

- rated GUIrENt (A). ..o e

400

- power loss (W) ........... s Prerersmse s :

45 max.

- rated breaking capaclly (KA) ......ccceirmsnrenainendt

100

Conductor cross-section (Mm?) ..o, :

1x240

Tost cument 16 (A) oo nooe e

400

Temperature-rise dT of part:

dT {K)
measurad

dT {K)
required

N/A

Terminals

<61

80

NIA

Manual operaling means: non-metalilc

5

35

N/A

Parls Intended to be tauched but not hand-held:
non-metallic

30

50

N/A

Parls which need not be touched during normai
operation: non-mstallic

37

60

/A

TRF No, [EC60247_3B
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8.3.5.1 Short-time withstand current test P
_ Type SL2-3x3/3A
Rated short-time withstand current low (A) , =
(Z 1218 MBX.) .ot | 16000 7 18
- test vollage (V) e crnnsinemsissneniassnssesennenst | L1 695
L 2; 6095
£3: 694
~rm.s. testourrent (A} v | L1 15930
L2;: 15180
L3: 15000
- peak test cument (A) .........cnveniecnnn 1{L1: 24150
L2: 29100
L3: 30580
- power factor / ire-eoRsant ... :[L1: 0,27
- L2:0,27
£3: 0,27
SFACKOT N st | 2,02
Test duratlon (MS) .. e niseoreseresssens 1| 1010
B.3.6.1.5 |Behaviour of the equipment during the test
Test performed without;
- endanger to the operator P
- cause damagse fo adjacent aqulpment P
No permanent arcing P
No flash over batween poles and poles and frame P
No melting of the fuse In the detaction circuit P
8.3.6.1.6 | Condition of the equipment after making and P

Immediately after the 1est equipment must work
satlsfactorily

B
[

- requlred opening force not greater than the test
force of 8.2.5.2 and table 8

- equipment Is able to carry Its rated current after
normal closing operation
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8,352 Short-clrcult making capacity N/A
Rated short-clrcult making capaciy lom (A) .......... HE N/A
-test vollage {1,065 X U6) ..o rircrinsssinisisisnnss {v|Li:- e
L2;-
L3: -
- r.m.s. test cument (A) ..o, (Ay:]L1: -
L2: -
La: " R s
- maximum peak test cuirrent (faclor N) ... - N/A
- power factor / fime constant ... | L1 - N/A
L2:-
L3:-
Current duration (8) .o HE
Time interval betwaen the cycles ........ veeemeebinerasions HE
B.3.5.25 |Behaviour of ihe equipment during the test N/A
Test performed wilhout:
- endanger o the operator
-cause damage to ad)acent equipment
No permanent arcing N/A
No flash over betwesen poles and poles and frame NIA
No melting of the fuse In the detection clreuit N/A
83526 |Condtion of the equipment after making and N/A
breaking capaclty tests
Immediately after the test equipment must work N/A
salisfactorlly
- required opening force not greater than the test N/A
force of 8.2.5.2 and table 8
- equipment Is able to cany its rated current after N/A
normal closlng operalion
-4
& 5
&
& &5
2
&R
% a,
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Clause

Requlremant + Test

I Resull - Remark

. I Verdlct

8.3.5.3

Dlelectric verificatlion

test voltage 2 Ue with a minlmum of 1000V~ (V) ...:

1380

No flashover or breakdown

8.3.54

Leakage cumreni

testvoltage 1,1 Ue (V) .o :

760

Leakage current (ufllizatlon categorles AC-20A,
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole ......;

Leakage current (other ulilization categories)
Z2MAPOIB (MA) .. sersesnerins :

<1

8.3.5,5

Temperature-rise verification

Fuse-link detalls (fuse-comblnation units only):

- manufaclurer's name, trademark or identification
MATK ©.eevvennseoresamsnnenmmesesersm e ssssrssessseressssssesesd

Jean Miller

~ manttfaciurer's model or type reference ............ :

M2gG400/69

- rated voltage (V) v sesrsveseteessenerens

690

- raled CUMBNT (A) oo srensesesseseees?

400

= POWBT 1085 (W) oereeiisiinne i s seseme eeeed

45 max.

- rated breaking capacity (KA) ... eveeevveeervnnnnenat

100

Conductor cross-section (mm?) .............. ety :

1x 240

Tesl current 10 (A) ..o

400

Temperalure-rise dT of part;

dT (K)
measurad

dT (K)
requlred

NA

Terminals

<80

80

N/A

Manual operating means: non-melaliic

5

35

N/A

Parts intended to be touchsd but not hand-held:
non-metallic

30

50

N/A (

Parts which need not be touchad during normal

operatlon: non-matallic

37

60

N/A
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8.36 TEST SEQUENCE IV: CONDITIONAL SHORT-CIRCUIT CURRENT P
Conditional short-circult current test P
Type SL2-3x/3A: 120kA at 500V/400A
{l.1 open, L2 closed, L3 operated)
Protactive device details:
- manufacturer's name, frademark or identification
(£ L, SRR 1| Jean Miller
- manufacturer's modsl or type reference ............... | M2gL400
- rated voltage (V) ..ot | 500
- rated CUMENL (A cneeerieirermsesssssimreremseemssesnesesssnsesss | 400
- rated breaking capaclly (KA) ......eermecarmmrennesent | 120
8.36.2 Conditional short-clreult current test valuss
- tast voltage (1,05 U} (V) ..ccconenvrmcsenseennannct | L2 528
L2: 530
L3; 527
- 105t CUITENE (A} .evcecrersrnsssnmsrimrcsmnisssnmrasensneet | L1 120840
L2: 121300
L.3: 120630
- rated frequency (HZ) oot | 60
- POWET fACIOT 1ivirnemsncssromesinn: | 0,17
-{ime constant (Ms) e -
B T () o 1 O S al2,22

Fuse prolected short-circult withstand (equipment In closed posltion)

- max, let-through cUrrent (A) .....covnmimeisinnst | 15 276500
L.2: 18400
L3: 31540

- Joule integral FAL {A%S) .ovvoeererorrrnmiananent | L1: 1085400
L2: 411000

L3: 1489500

Fuss protected short-clrcuit making (equipment closing on to shert-clrcuit)

- mean velocity of 15 manually under no-load

condilions operallons (MY8) ..o casiioesineensas 110,98
- polnt at which the measurement Is made ............:| Handle of the acluator
- test speed during the fuse protected short-clrcuit
MakKINg (MYS) coecurecr st s e i
- max. let-through current (A} e (L1 -
L2: 36500
[3: 36500
- Joula integral Pdt {A%S) ..o, I HE
L2: 1656000
L3: 1556000
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Clause

Requirement + Test

Result - Remark

| Verdict

8.3.6.25

Behavlour of the equipment during the test

Test performed without:

|

- endanger to the operafor

- cause damage o adjacent equipment

No permanent arcing

No flash over between poles and poles and frame

No melting of the fuse In the deteciion clrcult

8.3.6.2.6

Condition of the equipment after making and
breaking capacity tests

V|V UiTW| WD

Immediately after the test eguipment must work
salisfactorlly

- required opening force nol graater than the test
force of 8,2.5.2 and table 8

~ equipment is able to carry ils rated current after
normal closing operatlon

8.3.6.3

Dielectric verification

test voltage 2 Ue with a minimum of 1000V~ (V) ...;

1380

Mo flashovar or breakdown

8.3.64

Leakage current

tast voltage 1,1 UB (V) e enssoraeenes!

760

Leakage current (utillzalion categories AC-20A,
AC-20B, DC-20A and DC-20B) £ 0,5 mA/pols .......

Leakago current (other ulilizatlon categorles)
5 2 MAPole (MA) .o s :

<1

8.3.6.5

Temperature-rise verification

Fuse-link details (fuse-combinatlon units only):

- manufaclurer's name, trademark or Identification
MATK 1ovtiseeceeressneenisnn st esesesseesesessssseesassonsstesentsessssnst

Jean Miller

- manufaclurer's model or type reference .............. :

M2gG400/69

- rated VOAge (V) .ovvoiiesssesisiinesass sersrsseses :

690

- 1ated Current (A} v PR

400

- POWEI 1088 (W) wviiniiiccses st sens :

45 max,

- rated breaking capacity (KAY .o s creens :

100

Conductor cross-section (MM?) ...........ooeeveeerenren. :

1x240

Tost cUent 16 (A) ......ccciecrrr i cereessssser s ssrsmens :

400

TRF No. IEC60247_3B
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Temperature-rise dT of part: dT (K) dT (K) P
measured required

Terminals <61 80 P
Manual operating means: non-metalllc 5 35 P
Parts intended to be touched but not hand-held: 31 50 P
hon-metallic

Parts which need not be touched during normal a8 60 P
operation: non-metallic
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Conditional shori-clrcuit current test P
Type SL2-3x3/3A: 120kA at 500V/400A
Protective device detalls;
~ manufaclursr’s name, frademark or identification
METK oo semsessens s s stessenesnneeeest | JBGN MOHEE
- manufacturer's model or typa reference ............... | M2gL400
~rated vollage (V) ..cccciccsvenisneevesesrss e sessrsnnerst | 500
- rated cUITent (A) vt | 400
- rated breaking capacity (KA) ......ovuenrieenesnn: | 120
8.3.6.2 Conditional short-circult current test values

- tost voliage (1,05 UB) (V) ......cciemreremrcermrinsonannnet | L2 628

L2: 530

13527
-test currant (A) o R | L1: 120940

: L2; 121300

L3: 120630
- rated frequency (Hz) ..vieircons e esesanns |80
~ POWET FACIOr ...ciiniiiicremesrerseeersarvinrsremssnsseeennens s § 0,17
- lime constant (MSs) ....cieeecninissiesrienn: dernsesennnanens :l-
“fACLOT N ettt seraseesesseseneet | 2,22

Fuse protected short-circult withstand (equipment in closed position)

- max. let-through current (A) ...ovvveeceereenne.

L1: 44120
L2: 44990
L.3: 4980

- Joule integral IPdf (A%S) .......covivieninneseenssinseneeen :

L1: 1085400
L2: 1273500
L.3: 80010

Fuse protecled short-clreult making {equipment closing on to short-clrcull)

- mean valoclty of 15 manually under no-load

conditions operatlons (M/s) .........crecmevismresierinn? | 0,88
- point at which the measurement Is made ............:| Handle of the actuator
- lest speed during the fuse protecled short-clrcult
MAKING (IS} - ererrrcerriis ittt s ssrssresraresse s 11
- max, lel-through current (A) .........cceoreseornscvneeen | L1: 30120
L2: 35470
L3: 29860
- Joule Integral I%dt {A%8) .....cccmmmiriresccs et | L2 1178000
L2: 1269990

L3: 1154200
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Clause

Requiremant + Test

Result - Remark

I Verdict

8.3.6.25

Behaviour of the equipment during the test

Test performed wilhoul:

- andanger to the operator

- cause damage to adjacent equipment

No permanent arclng

No flash over betwseen poles and poles and frame

No mslting of the fuge In the datectlon clreuit

8.3.6.26

Conditlon of tha equipment after making and
breaking capacity lests

Immediately after the test equipment must work
satisfactorily

- raquired opening force not greater Lhan the test
force of 8.2.5.2 and table 8

- equipment is able to carry lts rated current after
normal closing operation

8.3.6.3

Dlelectric verificatlon

lest vollage 2 Ue with a minimum of 1000V~ (V) ....

1380

No flashover or breakdown

8.3.64

Leakage current

test voltage 1,1 Ue (V) e icncsinnenessenart

760

Leakage current (ullization categories AC-20A,
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole .......

l.eakage current (other ullization categories)
<2 MAPOIB (MA) ..t s :

<1

8.3.65

Temperalure-rise verification

" Fuge-link details (fuse-combination unlts only):

- manufacturers name, trademark or identification
INATK cornerinirsesrseicssssssnissienreserees

Jean Miller

- manufacturer's mode! or type reference ..............

M2gG400/69

- rated voltage (V) ... :

690

- rated curtent (A) .o :

400

- POWET (055 (W) 1ot e s sncsncrens :

48 max.

- rated breaking capacity (KA) ....ievinmmecnsuiseron :

100

Condugctor cross-seclion (MM?) ... :

1x 240

Test current 1o (A) ..ol

400

TRF No, IEC60947_3B
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Temperature-rise dT of part: dT (K) dT (K) P
measured requirad
Termlnals <62 80
Manual operaling means: non-metalllc 5 as P
Parls Intended lo be touched but not hand-held; 39 50 P
non-metallic
Parts which need not be touched during normal ag 60 P
opsrallon: non-metalllc
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8.3.6 Conditlonal short-cireult current test P
Type SL2-3x/3A: BOkA at 690V/400A
(L1 open, L2 closed, L3 operated)
Protectlve device detalls; P
- manufaclurer's name, trademark or identification —
INECK crvvrsreseninireremnsssrvaresessnsssesesssnssmseresssssmssesrass seeneet | JEAN Milller :
- manufacturer's model or fype reference ....... vt | M2gG400/69
- rated vollage (V) ceemnmrsnmensireensnd | 690
-rated cument {A) ..., 1400
- raled breaking capacity (KA) ...oueeercesimmessennnenat | 100
8.3.6.2 Conditlonaf short-circuit current {est values
- lest voltage (1,05 Ue) (V) ........... SS— A i §-1
L2: 727
L3: 726
- 18t UITENE (A) .oimrce s enssemremsessrnssnsesenrt | W12 80790
L2: 81130
L3: 80350
- rated fraquency (Hz} «..ccrcnnninsemminins 1150
- power faclor ....u..... eran s iesabEy s AL pR Yo pERE AR pReEemaRE RS 110,17
- {ime conslant (NS} .....c.vnmvmimemnsnn——n, HE
R £:1+1 (e o 3 T, verteesraranterern 12,21

Fuse protected short-clrcuit withstand (equipment in closed position)

- max. let-through current (A) ....cviieenimsesninsnsnes +1L1: 31520
1.2: 5650
L3; 36110

= Joule Integral Pd! (A28} .oveccrevrerrerene srensenerennennennet | 13 882000
L2: 125000

L3: 1110200

Fuse prolacted shart-clrcult making (squipment c¢losing on to short-clrcuit)

-mean velocity of 15 manually under no-load

condltions operatlons (M/S) .ot | 0,08

- point at which the measurement is made ............ :{Handle of the acluator

- test speed during the fuse prolected short-clrcuit

MAKING {INMFS) cevveereriermrrsrnsnscsr s st by HEN

- max. letthrough current (A) ......ceereeinmnecsivnnn [ R0 = —
L2: 35700
L3: 35700

- Joule Integral 2t (A%} .....uvvcvsmeserrcaenssrmranressnnct | L2 = —
L2: 1288000
1.3: 1288000
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8.3.6.2.5 | Behaviour of the equipment during the lest P
Test performed without:
- andanger to the operator P
- cause damage to adjacent equipment P
No permanent arcing P
No fiash over batwean poles and poles and frame P
No melling of the fuse In the detecllon clrcult P
8.3.6.26 [Condition of the equipment after making and P
breaking capaclty tests
Immedately after the test equipment must work P
salisfactorily
- required opening force not greater than the test P
farce of 8.2,5.2 and table 8
- equipment Is able to carry its rated current after P
normal closing aperation
8.3.6.3 Dlelectric verification
test voitage 2 Ue with a minimum of 1000V~ v)....] 1380
No flashover or breakdown
B.3.64 Leakage current
lest voltage 1,1 U (V) evveesveeceeeeeresoon 11760
Leakage current (utlllzatlon categories AC-204,
AC-20B, DC-20A and DC-20B) < 0,5 mA/pale .....: |-
Leakags current (other ulllization categorles)
L2 MAPOIB (MA) oot | < 1
8.3.6.5 Temperature-rise verification

Fuse-link detalls (fuse-combination units only):

- manufaclurer's name, rademark or Identificaflon

111511 QR R e st :{Jean Miller
- manufaclurer's model or type reference .............. [ M2gG400/69
- 1aled Vollage (V) .....ocvvecremnsssscenrenesnsoeo, 1| 690

- rated clment (A} v.....oveeuneemeenseee s :]400

= POWET 1088 (W) .ot ;|45 max,

- rated breaking capacity (kA) v....o..oooevmvovri 11100
Conductor cross-section (MM3) il [ 1 % 240

Test current le (A) rremresnm s e | 400
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Temperature-rise dT of part: dT (K) daT (K) P
measured required
Terminals <62 80
Manual operating means: non-metallic 5 35 P
Parls Intended to be tourched but not hand-held: 39 50 P
non-metallic
Parts which need not be touched during normal 38 60 P
operatlen: non-metallic

TRF No. IEC60947_3B




Page 67 of 84 Report No. 2.03.02447.4,0/SL2-3x(3)/CB
IEC 60847-3
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8.3.6 Condltional shorl-glreuit current fest P
Type SL2-3x3/3A; 80kA at 690V/400A
Protective device details:
- manufaclurers name, trademark or idenfiflcation
TEHATK 1 i s rass e sessens 1 Jean Mlller
- manufacturer's modet or type reference ..............: | M2gG400/69
- rated voltage (V) ..cvvinesnesnenne rearssime e rnrers 1| 690
- rated current {A) v 1400
- rated breaking capachty (kA) .......ccvveeneen. tvisesnneennt | 100
8.36.2 Conditlonal short-clreult current test values
-test voltage (1,05 Us) (V) viciescceeereresesnssesenas ([L1: 726
L2: 727
L3: 726
~test CurBnE (A} ..o e | L1 80780
L2:81130
L3: 80350
- rated froquency (Hz) ..o ivesnsssrserens 1|50
--power factor .......... TP I 0 X ¥ 4
- time constant {Ms) ......oereererencinne ST vl |-
B 21 (o OO 12,21

Fusoe pretected short-clreuit withstand (eguipment in closed position)

- max, let-through currant (A) ....o.ecccveirieccscerererinna

Lt: 25950
L2: 35200
1.3: 15400

- Joule Integral Pt (AZ8) .......cvennieersmnresrsssesesenes :

L1: 982560
L2: 1195200
L3: 365000

Fuse protected short-circuit making {equipment closing on to short-circuit)

- mean velaclty of 15 manually under no-load

conditions operations (M/S) w...cuvervns el | 0,98
- polnt at which the measurement Is mads ............. | Handle of the acluator
- test speed durlng the fuse protected short-clrcuit
MakINgG (M/5) vu.cuvrerrsvinisrns e csssssssssenssnnnt | 1,1
~ max. let-through current (A) v....oeoveveerecrrenrmsersnacens :[L1: 35120
L2: 34590
L3: 7100
- Joule integral Pdt (A%S) .........covorerniimesncessercsann | L1: 1168000
1.2: 1008500
L3: 100020
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8.3.6.25 |Behaviour of the equipment during the test
Test performed wilhout; =
- andanger to the operator P
- cause damage lo adjacent equipment P
No permanent areing P
No flash over between poles and poles and frame P
No malting of the fuse In tha datection circull P
8.3.6.2.6 |Condition of the equipment after making and P
breaking capacliy tests
Immediately after the test equipment must work P
satisfactorlly
- requlred opening force not greater than the test P
force of 8.2.5.2 and table 8
- aquipment [s able to carry Hs rated current after P
normal ¢closing operallon
8.3.6.3 Dlelectric veriflcation
test voltage 2 Ue with a minimum of 1000V~ (V) ...: {1380
No flashover or breakdown

8.3.64 Leakage current
test voltage 1,1 Ue (V) e vernrnnnins PN 11760

Leakage current (ulilizatlon categories AC-20A,
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole ......:

Leakage current (other ulllzation categorles)
< 2mAfpole (MA) ..o e ——— =1

8.3.6.5 Temperature-rise veriflcation

Fuss-link detalls (fuse-combinatlon units only):

- manufacturer's name, trademark or Identification

mark ... e e et : 1 Jean Mliller
- manufacturar's model or fype reference ............. 1| M29G400/69
- rated voltage (V} ..o reeeans 11690

- rated cUment (A) . crenieirieesessesernend | 400

= POWET 1058 (W) oo i i s sensassesevosseesssssens |45 max,

- rated breaking capacity (KA) ........cooeeeveernreerererent | 100
Condugtor cross-section (MmM?) ........eeeesrrernes 1|1 x 240

Test cUIreNt 18 (A) ..ot eerisse s sesereresesnens 11400
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Temperalura-rise dT of part: dT (K) dT (K) P
measured required
Terminals <62 75 P
Manual aperafing means: non-melallic 6 a5
Parts Intended to be touchsed but not hand-held: 32 50 P
non-metaliic
Parts which need not be touched during normal a9 60 P
operatlon: non-metallic
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8.3.7 TEST SEQUENCE V. OVERLOAD PERFORMANCE CAPABILITY P
8.3.71 Overload fest P
Type SL2-3x/3A

ambtent temparalure 10-40 °C .....covviensicvrrnenn | 22

test snclasure W x H x D {mm X mm x mm) ..........; |~

material of enclosure ... PP S b

test current 1,6 x Ithe or 1,6 x Ith (A) ...vieaivireeennn..t | 640

cable/busbar cross-section {(mm2)/imm x mm)......:| 1% 240/30 x 10

cable/busbar length (mm)/A{mm)......eccvrerrreeerrennenna | 2000 7 600

Fuse-link detalls:

- manufaclurer's nams, trademark or ldentification

MIBTK 1o ieereesrnrressesssssarsaseseasessnsetsrerstesseiatsensess wereeeenet | JEEN MilllOr

- manufaclurer's model or type reference ..............: | M2gG400/89

- 1ated VOIAgE (V) ervcwrsvcmrssvsnmssssmsessesssrres :|600 =

- rated CUTONt (A} .vure v e vverresnresssmrmsses s snserinnernest | 400 :

- powsr (088 (W) it | 45 max,

- rated breaking capacity (KA) ......cuciicininnnn. ot | 100

Time duration of the overioad tast(8) ....covewvvennennt | 770

Within 3 to 5 min after the fuse(s) has(have) Opened and closed

operated (or 1 h), the equipment has been '

operated once, i.6. opened and closed

Required opening force not greater than the test P

force of 8.2,5.2 and table 8

The equipment has not undergone any impalrment P

hindering such operatlon
8.3.7.2 Dlelecire verification

tast voltage 2 Us with a minlmum of 1000V~ (V) ...:| 1380

No flashover or breakdown
8373 Leakage current

lest voltage 1,1 Ua (V) i cnssiieneanat | 760

Leakage current {ulilizallon categories AC-20A,

AG-20B, DG-20A and DC-20B) £ 0,5 mA/poale .......|-

Leakage current {other ulilizatlon categories) ) P

<
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Clause

Requirement + Tast

I Result - Remark

Verdlct

8.3.74

Temperature-rise verlficalion

Fuse-link details (fuse-combination units only):

- manulaclurer's name, frademark or idenfification

(1111 ST bereares s s rnren et | JEAN Miller
- manufacturer's model or type reference ... | M2gG400/69
= rated volage (V) ... ccmemrrnreimnineeen wrennes | 6S0
= rated cument {A) ... e coreennns | 400
- pOWET 1088 (W) .o virss s resmen s vesas |45 max,
- rated breaking capacity (kA) .......ceensvsniicenicnnat | 100
Fuse link(s) aged during the overload test are
replacad by new fuse-lINK(s)........cvvmnececsnennnnns | YOS
Conductor crass-section (Mm?) ....ccncninncenenen: | 1X 240
Test current 18 (A} v et | 400
Temperature-rise dT of part: dT (K) dT (K)
measured required
Terminals £62 75
Manual operating means: non-metallle b 35 P
Parts Intended to be touched bul not hand-held: 32 50 P
non-metalllc
Parts which need not be touched during normal g 80 P

operatlon: non-metallle
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8.3.7.1 Overioad test P
Type SL2-3x3/3A
amblent temperature 10-40 °C ........cccomivnnvaririnnnennst | 22
test anclosure Wx H x D (mm x mm X mm) ...t | -
materal of enclosure ... | =
test current 1,6 x Ithe or 1,6 x fth (A) ..ol | 640
cable/bushar cress-seclion (mm?/(mm x mm)......:{ 1 x 240 /30 x 10
cable/busbar lenglh (mmA{MM).....oeniine.: | 2000 7 600
Fuse-link detalls;
- manufacturer's namse, {raderark or identification
MAMK oot | JEAN Millisr
- manufacturer's modal or type reflerence ............... | M2gG400/69
- raled voltage (V) ...cccommninvmnnnnnnernssesesnens 11680
- rated eumrant (A} ...ccorcnecvivenesiniessseniend | 400
- pOWer 1685 (W) .ocervveimrennrininene triears e reanas vt [ 46 max.
- rated breaking capacity (KA) ........oveencneens ;1100
Time duration of the overload test (8) ......oermrnnenrt | 802
Wilhin 3 to 6 min after the fuse(s) has{have) Opened and closed P
operatad (or 1 h), the equipment has beenn
operated once, Le, opened and closed
Requlred opening force not greater than the test P
force of 8.2.5.2 and table 8
The equipment has not undergone any impairment P
hindering such operallon
8.3.7.2 Dlelectric verlflcatlon
test voltage 2 Ue with a minimum of 1000V~ (V) ...:{ 1380
No flashover or breakdown
8.3.7.3 Leakage current
test voltage 1,1 U (V) .vecmcoresesesssesnenst | 760
Leakage current (ufillzatlon categorles AC-20A,
AC-208, DC-20A and DC-20B) < 0,5 mA/pols ....... |~
Leakage current (other utllizalion categories) P
S2MAJPOIB (MA) .o res e crersssesen <1
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Requirement + Tesl

| Result - Remark

Verdict

8.3.74

Temparalure-rise verificalion

Fuse-link details (fuse-combination units only):

- manufaciurer's name, frademark or Identificaiion

mark ....... wrerereerns wrrersenienstine s varsssssrsssserneanenesreneeneens | MOAN MOller

- manufaclurer's model or typs reference .............. 1| M2gG400/69

- rated YOIALS (V) wismsmenmmme s msmeens ;1690

- rated cUONE {A) ... s s ;1400

- POWET 1085 (W) v srssnsnssessonsnonn ;146 max,

- rated breaking capacity (KA) .o | 100

Fuse link(s) aged during the overload test are :

replaced by new fUSe-INK(8) c.rrrecrserisnmmisisininns | Yes

Conductor cross-section (IMM?) ... w1 X240

Teast cUment 18 (A) ...cocevvvvrcrenrrncnnrcnsneceersnensnnennnes | 400

Temperature-rise dT of parl: dT (K) dT (K) p

measured required

Terminals <62 75 P
Manual operating maans: non-metailic 5 35 P
Parts Intended to be touched but not hand-held: a9 50 P
non-metalllc

Parts which need not be louched during normal a8 60 P
operallon: non-matallic
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84 ELECTROMAGNETIC COMPATIBILITY TESTS P
8.4.1 Immunity P
84.1.1 Equlpment not incorporating electronic clreults: no tests necessary P
84.1.2 Equipment Incorporating eleclronic circuits: NIA
Equipment utilizing circuits In which all compeonents are passive are not required to NIA
be tested
All other equipment, requirements according to 7.3.3.2 and limlts accordlng table 6 NIA
apply
Performed tests.......c..... SRR N/A
No unintentional separatton or closing of contacts N/A
has occurred during these 185t ....ccrecicmnninnnd | =
B.4.2 Emisslon P
8.4.21 Equlpment not incorporating electronic creults: no tests necessary P
8.4.2.2 Equipment incorporating elecfronlc circuits: N/A
Equipment utilizing circults In which all components are passive are not required to NIA
be tested
All other equipment, requirements according to 7.3.3.2 and limlls according table 7 N/A
apply
Performed tasts ..ounuinmimmmonneenmrene | = N/A
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Annex A (normative) NIA
A Equipment for direct switching of a single motor NIA
Al Additional rated duties ..ucmmmmrrireree | = N/A
Al - Intermlftent periodic duly N/A
- Infermittent duty N/A
A1 Classes of Intermiltant dUBY ..o ccnrcenimnvimsnmnnnndd [ = N/A
-class 1: up to 1 operating cycle per hour N/A
-class 3: up to 3 operatlng cycle per hour NIA
-class 12: up to 12 operating cycles per hour NIA
-class 30: up to 30 operating cycles per hour NIA
-class 120; up to 120 cperating cycles per hour N/A
Ad2 TaMPOTATY AULY ....cceessrerere e e s e sernenesesesnenregenss - N/A
A5 Mechanical durabllity: N/A
Equipment mounted according to manufacturer's N/A
Insfruction
Preferred number of no-load operating cycles N/A
oxprassed INmilons...... oot | =
0,001 -0,003~0,01-0,03-0,1-03-1 N/A
If no machanlcal endurance Is stated by the N/A
manufacturer, a minimum mechanical endurance
according to the class of Intermittent duty shall be
tested.
Number of no-load operating cycles performed......; |-
AB Electrical durability:
- test according to manufacturer's Instruction
A7 Varification of making and breaking capacities:
- ulilization category ... el | -
- rated operational voltage Ua (V) ..o -
- rated operational curtent 1 (A) ..u.ovccninent | =

Condilions for make/break operations or make operallons;

-test voltage, U = 1,05 Ue......cceeimineenimne (v

Li:~
L2: -
L3: -

-testourrent, | = ot _xls (A

Lt -
12:-
1.3 -

- power TAacOr ...

Lt~
L2; -
L3: -
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Conditions for make/break operations: N/A
- tost voltage, U = 1,05 U@ ....uwueuummcemismsssssserenee (V):fLt:- -
L2:-
L3: -
~lestourrant, 1= i x le (A):|L1:-
L2: -
L3:-
- power factor / time constant ... f|Li-
[2:;-
L3 -
Number of make/break or make and break
FaT o LT =11 ) o= PP -
- recovery voltage duration > 50 ms (ms)
- current duration (MS) ...ccceneiervensennesnsenne: -
- lime Interval batween aperations (8} ......ceervenuns | -
Characterislic of fransient recovery voltage If necessary:
- osclilatory frequency (KHZ) ..eccnvecnmnimmnesns i |-
- measured oscillatory fraquency (kHz) ...cuereereern dL1:- N/A
L2: -
L3:-
- factor ¥ wovrervesrnsnne reiree e iR e e s s L1:- N/A
L2:-
L3: -
8.3.33.5 |Behavlour of the equipment during making and N/A
breaking capacily tests
Test performad without; S
- endanger to the operatar NFA
- cause damage to adjacent equlpment NIA
No permanent arcing N/A
No flash over betwesn peles and poles and frame N/A
No melting of the fuse In the detection circult N/A
8.3.3.3.6 |Condition of the equipment after making and N/A
braaking capacity tests
Immedlately after the tesl equipment must work NIA
satisfactorily
- required opsening force hot greater than the test N/A
forca of 8,2,5.2 and table 8
- equipment is able to carry its rated current after INIA
normal closing operation
B.3.34 Dielectric verificatfon

test voitage 2 Us with a minimum of 1000V~ (V) ...

No flashover or breakdown
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Result - Remark
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8.3.35

Leakage current

test valtage 1,1 Ua (V) veeeivinninininn

Leakage current {ulillzation categories AC-20A,
AC-208, DC-20A and DC-20B): < 0,5 mA/pole .....!

Leakage current (other ulllization categories):
<2 MAIpolE (MA) ..o st

8.3.3.6

Temperature-rise verification

- conductor cross-seclion (MM?) ... :

-test current le (A) veecenceness

Meastirad termporature-rise ... e, :

A8

Operational performance test:

- ulilization Calegory ...

- rated operatlonal valtage (V} ..o, :

- rated operaflonal current (A) ..o, :

Tast condlllons for electrical operallon cycles:

- tast voltage (V) ..veveeerinerne . verereerat

- tost current (A} oo vcecrren e ;

- power factor/ time canstant .....ecvniemnnd

Number of cycles with current ... prassessennen :

Number of cycles without current ... :

First tast sequence (wilh/without current) ..............:

Second test saquence (with/without cument) .........!

- time interval betwean first and second fest
E=T=11 11211 o SO

- recovery voltage duration at operatons with
current = 50 Ms (M8}.cccvioremermrennrin st

- current duralion (MS) ...l

- lime interval betwesn oparallons (8) ..o :

8.3.4.1.5

Behaviour of the agulpmant during lhe operational
performance lest

Test perfcrmed without:

- endanger to the 6perator

-cause damagse fo ad|acent equipment

No psrmanent arcing

TRF No. IEC60847_38




~~

Page 78 of 84 Report No. 2.03.02447.1.0/SL2-3x(3)/CB
IEC 60947-3
Clause Requirement + Test Result - Remark [ Verdlct
No fiash over beiweaen poles and poles and frame N/A
No melting of the fuse In lhe detsction clrcult N/A
8.3.4.1.6 |Condition of the equipmant after making and N/A
breaking capacity tests
immediataly after the test equipment must work N/A
sallsfactorily
- required opening force not grealer than the test N/A
farce of 8.2.5.2 and table 8
- equipment is able to carry s rated current after N/A
normal closing operation
8.34.2 Dielectric verification
test vollage 2 Ue with a minlmum of 1000V~ (V) ...:|-
No breakdown or flashover
8.34.3 Laakags current
testvoltage 1,1 Us (V) wccciiisniniinnneinnae. -
.eakage current (utlllzation categories AC-20A,
AC-20B, DC-20A and DC-20B) < 0,5 mA/pole ......:}-
Leakage current (other ubllization categories) N/A
< 2 mA/pole (MA) ...cieee vesseerrresne .
8344 Tempoerature-rise verfication
- conductor cross-sectlon (MM?) ...t | =
~testourrent 18 (A) ...oeenrccnnnsicrnriaiens T E
Measured temperature-Ase ............, PP
A9 Spegclal tests; -
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Annex C {(normative) P
C Single pole operated thres pole swilches P
C.i Three pole operated swilchas of fundamentally the P
same design, already successfully tested are
desmed to satisfy the requirements of Individually
operated three pole devices.
c.2 Additional-tests to be performed on single pole P
operated three pols swilches
Test “8.3.3.3 Making and breaking capaclties” P
according to test sequence 1 with following
modifications
L1 and L2 are closed, L3 is subjected to the P
required make-break operation cycle.........ues.....: | 568 pages 16 lo 19
see pages 24 to 27
see pages 32 lo 35
1.2 clogsed and L3 opened, 1.1 is subjected to the P
required meke-break operatlon cycl8 ... | S8€ pages 16 to 19
see pages 24 10 27
sea pages 3210 35
Test performed In a three phase clrcult P
Test “B.3.4.1 Operallonal parformance” according P
to test sequence il with following modifications
L1 and L2 are closed, L3 Is subjected to the P
requlred make-break operation cycla......n.w.. | 866 pages 40 to 41
see pages 44 to 45
see pages 48 to 49
L2 closed and L3 opened, L1 Is subjecled tothe | ses pages 40 to 41 P
requirad make-break operation cycle......... N ;| see pages 44 to 45
see pages 48 to 49
Test performed [n a three phase clroult P
Test “8.3.6.2 Fuse protected short circuit test” P
according to test sequence IV with following
modifications
For tha making test L1 shall be open and L2 P
closed, L3 Is subjected to the required make
OPEration GYCIB ... e eier et | 568 pAGSS 58 10 60
s6e pages 64 to 66
L2 closed and L3 opaned, L1 is subjected to the /A
required make-break operation cycle ...l | -
Test performed In a three phase circuit P
C5 Instruction for use P
The product literature Inclides following P
statement......o o :
These devices are Intanded for power distribution
systems where switchlng and/or isolaling of an
individual phase may be necessary and shall not
be used for the switching of the primary circult of
threa-phase equlpment.
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8331 |TABLE 1: Temperature-rise at SL2-3x/3A with fuse-links 400A P
Temperature rise dT of part: a7 (K) dT (K)
measured required
L1 42
Incoming (tin plated copper) L2 42 65
Terminals L i
L1 47
Outgolng (tin plated copper) L2 48 65
L3 58
Manual operating means; non-metallic 6 25
Parts [ntendad fo be touched but not hand-held: non-metallic ' 27 40
Parls which need not be touched during normal operatlon: non-metallic 35 50
Supplementary Information:
Amblent temperature: 22°C
8.3.341 TABLE 2: Temperature-rise at SL2-3x3/3A wlth fuse-links 400A P
Temperaiura rise dT of part: dT (K} dT (K)
measured requlred
L1 40
Incoming (tin plated copper) L2 42 65
Terminals L 13
L1 48
Qutgolng (tin plated copper) L2 48 65
L3 60
Manual operating means: non-metalilc 6 25
Parts intended to be touched but not hand-held: non-metallic 27 40
Parts which need not be touched during normal operatlon: non-metallic 34 &0

Supplementary Information:
Ambient temperature: 22°C

TRF No. IECG0847_3B
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Reporl No. 2.03.02447.1.0/SL2-3x(3)/CB

IEC 60947-3
Clause lRiequirement + Test lﬁesult - Remark I Verdicl
8.3.3.1 ITABLE 3: Temperature-rise at 8L2-3x/3A with solld-links 630A | P
Temperafure rise dT of part: dT (K) dT (K)
measured required
L1 45
Incoming (lin plated copper) L2 45 - 65
Terminals L3 46
L1 54
Outgolng (tin plated copper) L2 55 85
L3 64
Manual operallng means: non-metallic 4 25
Parts intended to be touched but not hand-held: non-metallic 23 40
Parts which need not be touchad during normal cperalion: non-metallic 31 50
Supplementary Information;
Amblent lemperalure: 22°C
8.3.3.1 TABLE 4: Temperature-rise at S1.2-3x3/3A with solld-links §30A J P
Temperature rise dT of part: dT (K) dT.(K)
measured required
L1 45
Incoming (tin plated copper) L2 46 65
Terminals L3 25
L1 56
Cutgoing (iin plated copper) L2 55 65
L3 63
Manual operating means: non-metallic 4 25
Parls intended fo be touched but nat hand-held: non-metallic 24 40
Parls which need not be touched during normal operation: non-metallic 30 50

Supplementary Informatlon:
Ambient temperalure: 22°C

TRF No. {EC60947_3B
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|IEC 60947-3
Clause IRequIremenI + Test Result - Remark I Verdict
8.3.3.1 I TABLE 5! Temperature-rise at SL2-3x/KM2G-F with fuse-links 400A I P
Temperature rlse dT of part: dT (K) dT (K)
measured required
1 40
Incoming {tin plated copper) L2 42 65
L3 41
Terminals
L1 48
Outgoing {tin plated copper) L2 48 65
L3 57
Manual operating means: non-metalllc 6 25
Parts intended to be touched but not hand-held: non-metallic 25 40
Parts which need not be touched during normal operalion: non-metallic 34 50
Supplementary Informatlon;
Amblent temperature: 22°C
8.3.3.1 TABLE 6: Temperature-rise at SL2-3x3/KM2G-F with fuse-links 400A I P
Temperature rise dT of part: dT (K) dT (K)
measured required
L1 40
Incoming (tin plated copper) L2 43 65
L3 42
Terminals
L1 48
Outgoing (tin plated copper) L2 50 65
L3 56
Manual operating means: non-melallic 6 25
Parts Intended to be touched but not hand-held: non-medtalfic 26 40
Parts which need not be touched durlng normal operation: non-metalllc 35 50
Supplementary Information:
Amblent temperature: 22°C
A
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IEC 60947-3
Clause [Requirement + Test Result - Remark I Verdict
8331 |TABLE7: Temperature-rise at SL2-3KM2G with fuso-links 400A G
Temperature rise dT of part: dT (K) dT (K)
’ measured required
L1 41
Incoming (tin plated copper) L2 43 65
L3 41
Terminals
L1 49
Outgolng (tin plated copper) L2 51 65
L3 57
Manual cperafing means: non-metailic 8 25
Parts Inlended to be touched but not hand-held: non-metallic 25 40
Parls which need not be touched during narmal aperation: non-melallle 36 50
Supplementary Informatlon:
Ambient lemperalture: 22°C
8,3.3.1 TABLE 8: Temperature-rlase at SL2-3x3/KM2G with fuse-links 400A I P
Temperature rise dT of part; dT (K) dT (K)
measured required
L1 42
tncoming (fin plated copper) L2 43 65
i3 41
Terminals
L1 50
Outgolng {tin plated copper) L2 52 65
L3 58
Manual operating means: non-metalllc 6 25
Parts Intended to be touched but not hand-held; nen-metallic 25 40
Parls which need not ba touched during normal operation: non-metalllc a7 50
Supplementary Information:
Amblent tempsralure: 22°C
ok
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List of test eqquipment used:
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Repor! No. 2.03.02447.1.0/8L2-3x(3)/CB

Measured quantity Device Manufacturer Code
Vollage Voltage divider 1:2000 AT -
(lestsgu to 15KA) Difference amplifier AM 502 Tekironix AM 502/1...3
P Slgnal memory recorder TRA 800 WEW TRABDD
Current Lin. current transformer LGSSO Rilz WLINS000/...3
(tests up 1o 15kA) Burden 1Q AT -
Slgnal memory recorder TRA 800 WEW TRABG0O
3-channel
Vollage
Insulatlng measuring amplifler Rehrer Arcus 930-1
(tests above 15kA) Signal memory recorder Nicolet WEW 2680-P
. Current Lin. current transformer LGSS0O Ritz WLINGOOOD.HVFA...3
( . {tests above 15kA) Burden 0,7mQ AIT -
; Slgnal memory recorder Nlcolat WEaW 2580-P
Current transformer GE 4461 Goerz WIE00/1...3
Current Current transformer AETUH0 Stemens WI4000/1...3
{tests at reduced voltage) True-RMS amperemeter Kl, 0,5 Norma A0,5M /4
Digital mulimater Fluke 185 Fluke FLUKE185/2
Adjustment equipment for TRV AT -
Translent recovery voltage 15 ciocope G 807.1 Tektronlx 5801.1
High-voltage test equipment 90-1F
with measuring equipment Elabo HSG5KY
Dlelectric properlles Impulse tester 35 Haefely G304
Impulse volimater SVB42 Hasfely @503
Oscilloscope 2430 Le Croy G805
High-voltage test equipment 90-1F Elabo HSG5KV
Leakage curent Digltal mulimeter Fluke 187 Fluke G922
Dligital mulltmeter Fluke 185 {Fluke FLUKE185/2
Time Signal memory recorders TA 800 WaW TRA800
Stopwaich Quantum 938-3
( : Data Acquisitior/Data Logger Switch Unit |Agllsnt 942
) Tempesrature 34970A
' Temperalure meler TESTO 801 Teslolarm TESTO
Glow-wire tast device
Abnormal heat and fire with measuring squlpment Friborg Glow
Mechanlcal strength
of terminals Test aquipment AlT MSD
Insertability of unprepared
conduclors Gauges AIT Gauge 1...16
Strength of :
1 acluator mechanlsm Test equipment Sauter GmbH FH1K
Degree of protection Test prabe PTL
Clearances, - .
crespage distances Digital slide gauge CD-20D Mitutoyo

TRF No. [EC60947_3B
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and acoording to BGBL 11, No, 24472005 aa certification body for personnal

Test Report

Praject Dasignation
TYPE TEST
AT A LOW-VOLTAGE
FUSE-SWITCH-DISCONNECTOR
TYPE
8L2G-3x and $1.2G-3x3
Crtert
Jean Matler GmbH
H.J.-Mller Stralle 7
D-85343 Eitville, Germany
Order from / No. 01/2008 / —-
Projecl Number 2.03.00954.1.0 /8126 Tes! Engineer Ing.J.Ainetter
Date ofissuo 08.04.2009
Tolal rshiber of Issuos / No, 114
Number of pages 5
Annex CB/CCA - Test Report No. 2.03.00954.1.0 /SL2GICB/CCA {45 pages)

The results relate axcluslvely fo ihe teems tested.
This repart may only be raproduced or publishod i full, without omlssions, alleralions of edditona.
Tha raproduslion or publishing of extracis from this raport requires Lhe written epproval of the reseerch cantay,
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arsenal research
Ein Unfomehmen dor Ausirian Roseareh Conlers.

Test item

|dentification;
Low-voltage fuse-switch-disconnactor type SL2G-3% and SL2G-3x3

Manufaclurer: Jean Miller GmbH
Trademark: Jean Milller

Number of poles: 3-pola

Rated operational voltaga{s): AC 400V, AC 500V, AC 630V
Rated operational current(s): 400A

Rated frequency: 50Hz

Technical data and description:
See page 4

Testing location, Period of testing

Testing location:
Osterrelchisches Forschungs- und Prifzentrum Arsenal Ges.m.b.H.
Business Unit Electric Energy Systems
. Power Service Center
Glefinggasse 2
- 1210 Vlenna
AUSTRIA

Period of testing:
01...03/2008
Test(s)

Test(s) performed:
Type fest

Test standard(s):
IEC 60947-1:2007 (5" Edition) and IEC 60947-3:2008 (3" Edition)
EN 80947-1:2004 and EN 60947-3:1999+A1:2001+A2:2005

Test procedure(s):
CB Scheme and CCA Scheme
Result

The low-vollage fuse-switch-disconnectors fype SL2(3-3x and SL2G-3x3 have passed the
type test successfully,

Test Englneer T Project Engineer,
S Lo TN technical responsiblifty
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Technical data and description

/o-—-%

arsenal research
Eftr Untamefmen der Ausiriaa Hesaanh Conters.

Test liem Low-vollage fuse-switch-disconnector
Trademark Jean Milller
ModeliType refarence SL2G-~3x and SL23G-3x3

Manufacturer

Jean Miller GmbH

Place of manufacture

H.J.-Milller Stralle?7, D-65343 Eltville, Germany

Method of operation Dependent manual operation
Switching positions ON/OFF

Number of poles 3-pole

Nature of supply AC

Utilization category AC-22B

Rated

operational voltage 400V, 500V, 690V
Rated

operational current 400A
Rated frequency _ B0Hz
conventional free air

thermal current Ith 400A
Rated Insulation voltage 1000V
Rated impulse

withstand voltage 12kV
Rated conditional

shorf-clreult current 80KA
Degree of protection iP30

Kind of protective device Fuse-ink NH2

Project No. 2.03.00054.1,0/81.2G - Paged of 5
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arsenal research
Eir Unlomefinen der Ausirian Research Condars,

Vam™

Measuring equipment

Measured quaniity Davice Manufacturer (Code

Voltage Voltage divider 1:2000 OFPZ Arsenal |-

(tests% 10 15kA) Difference ampliffier AM 502 Tektronfx AM 502/1...3

P Slgnal memory recorder TRA 800 {WaW TRABOO
Current Lin. current transformer LGSSO  |Ritz WLINS000/1,..3
(tests up to 15%A) Burden 1Q OFPZ Arsenal |-
P Slgnal memory recorder TRA 800 [W&W TRAB00

3-channel

X:;?:gaﬁovﬂ 15KA) insulating measuring amplifler  {Rohrer T908D
Slgnal memory recorder SMR |l (Waw SMRII64/1

Current Lin, current transformer LGSSO  |Ritz WILINBCOO.HVFA...3

(tests above 15kA) Burden 0,7mQ OFPZ Arsenal }-
Signal memory recorder SMR Il |W8BW © |SMRIIG4/M
Current transformer GE 4461 Goerz wI600/1...3

Current Current transformer AETt10 Siemens 'WI4000/1...3

{lasts at reduced vollage) | True-RMS amperemeter KI. 0,5  |Norma A0,5/,..3
Digilal muilimeter Fluke 185 Fluke FLUKE185/1, 2

Translent Adjustment equipment for TRV |OFPZ Arsenal |-

recovery voltage Oscllloscope G 801.1 Tektronix G801.1
High-voltage test equipment 90-1F

with measuring equipment Elabo HSG5KV

Dielectric properties Impulse tester 35 Haefaly @304
impulge voltmeter 64iM Haefely G502
Oscllloscope 8410 Le Croy (3803
High-veliage test equipment 90-1F |Elabo HSG5KY

Leakage current Digltal muttimeter Fluke 185 Fluke FLUKE185/M1

' Digltal multimeter Fluke 185 Fiuke FLUKE1856/2

Time Signal memory recorder TRA BOG [WEW TRA800, SMRIIB4/
Stopwatch Junghans 938-2
24-channel recorder Polycomp SK30 |H & B SK30

Temperature Temperature meter TESTO 801  [Testoterm  [TESTO
Glow-wire test device

Abnormal heat and fire with measuring equipment Friborg -

Mechanlcal strength .

of terminals Test equipment OFPZ Arsenal |-

Insertabllity of 5

unprepared conductors Gauges OFPZ Arsenal

Sirength of .

actuator mechanism Test equipment Schafz -

Degree of protection Test probe PTL -

Clearances,

creepage distances Digltal slide gauge CD-20D Mitutoyo

Project No. 2.03.00054.1.0/SL2G - Page50f5




- TEST REPORT
IECTEN 600473
‘Low-voltage switchgear and.controlgear

Part 3: Switches, disconnectors, switch-disconnectors and fuse combination units

ROPOH ROIOTONCS NO i 2030085410 I8LAGICBIGOA -
D316 OF IS8U8usveesnissssensssnrssserronrnnst 08042009
Total NUMbErOf PAEEin..irerrerens 45

CB / CCA Testing Laboratory.. q.... GF?—‘!Z}A&séhal'_'Ge;_s:rﬁ.bﬁHl

ATIESE i s tmsiseemisiinnioir AA210WioD; Glofinggasse 2

[APPUCENE'S AN\ s sreronniit JEaD MO @ROH -

Addrgss........, .._.._.,_....._.:._.._.....,-.:...:.._..-_: H_J.'MU"QF‘SII'QSSGTJD-65343E[M"3, G.la.rmany
Testspacification: ' oo LT

SEAAGAI srsvereesrseemsmrressesesenrenes .+ [ 1EC 60047-3:4999 (Second Edifion) + A1:2001 +A2:2005
' _ InGonjupetion with IEC-60947-1:2004 (Fourth Edjtion)

EN80947-3:1000 + A1:2001 + A2:2006
' Ir-Borjunctich with EN:60047-1:2004

wnnl- CBICCA
i NIA

JLECE] T 1] -
Non-staridarg tast method...........

TeSt REpOTEFOTMNO, v verrenrsiesst JECENGOOAT BB
Test Report Forni{s) Onginator .......: OVE ‘
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{IECEE), Geneva, Switzerland. All rights reserved,
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‘copyright:owner and Source ofthe.material, IECEE idkes no responsibliilydor. and willnot assume lishillty for daimages tesulling from
tig rgadei's Interpretation of the'feproduce midteilsl duetoils placement and.conlext,
Il Tesl Report Form s, useil by rien-EGEE niembars, the \ECEEAEC logo shail §& rofiovad,
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Page 3 of 45 Report No, 2.03.00954.1.0 /SL2G/CB/CCA

Summary of testing;

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

A type test was performed according to OFPZ Arsenal Gas,m.b.H,
« IEC 60947-1:2007 (5 Edition) Busliness Unit Eleciric Energy Systems
 IEC 60947-3:2008 (3" Ediilon) Pawer Service Cenler
Glefinggasse 2
and 1210 Wien
s EN 60947-1:2004 AUSTRIA
« EN 60847-3:1999+A1:2001+A2:2005,
The fuse-switch-disconnediors type The OFPZ Arsenal Ges.m.b.H. Is a recognized
» SL2G-8x and SL2G-3x3 CB Testing Laboratory under the responsibility

of OVE as the Natlonal Certiflcalion Body.
have passed the lype lest sucoessfully,

Summary of compllance with Natlonal Differences:

Copy of marking plate;

SL2G-3x:

JEANMULLER @ CE
[ECERSNGAT2, B0, 0 £300.)
GIOV - UOA T A2, H‘%%l i

RALHCLH

=== g, 4004, AW
SL2G-3k 1293100100

NH2 400A | TMz4ODA

SL2G-3x3:

JEANMULLER@ (€
ECEN BT AR RLIGAE  £30R.
GOV AR T ACE228 . I

Kels,
== fhiax, 400A, AN
e

NH2-400A ) te-00

TRF No. IECEN60347_38B




Psgedof45  ReportiNo. 2.03.00954.1.0 /SL2G/CBICCA

“Plitute(g) of the téstitem:

SLZG*‘I&X:.'FUE&-S",’V._‘:!&i’]-.tﬂS'c‘c’_ihn&i:lﬁh'S -hbles, Independant ewltching:pplé after pole

SL26-3x3

close and

%
I

TRF:No: IECENS0947_38.-
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Report No, 2.03.00054,1.0 /SL2G/CBICCA

Test liem particulars:

Rated and limiting values, main circult:
- rated operational voltage Ue {V) .......c....-
- rated Insulation veltage Ul (V)....ccoeeannee

- raled frequency (Hz) .....cccivvicnnecrncnienn
- ulilizatlon category......ummincmaos
Short-circuit characleristio:

« rated short-time withstand current low (A)
- rated shori-time making capacity lem (A) .
- rated conditional short-circuit current (kA)

- rated opesational voltage (V...
- rated frequancy (HZ) .....cneicecineinnn
= oumber of CireUIlS .o

- numbear and kind of contact elements........

- Kind of protective devics. ... emiimie

nnnnnnnnnnnn greapiserr

]
......................

----------------------

Rated and limlting values, auxilary ¢ircuil{s):

= method of MOUMING..cemriereennrm e e aresinens : Dependent manual operation
- swilching posilons ... Vesrermesnarereas reeesrtinsenrerrerare : 11O

= NUMDET Of POIES...v e s s § 3

= kind of current.........c.ceivnvvcvrnnnnn s - AG

- number of positlons of the main contacts ....c....ceeeveeannens 1 2

- raled impulsa withstand voltage Uimp (KV).........
- ratad opel;aliunal current le with solid-links (A)......eveuee :
- conventional free alr thermal curcent lth with fuse-inks (A):
- raled uninterrupted current [u with fuse-links (A) ..o
: 50to 60

LT LT T TP PEFITT P PET eI

Co-ordinalion of short-cireult protective devices:

: 400, 50D, 690
: 1000

: NiH-fuse 400A gG (size 02)

---------------------- .

12

400
400
400

AC-22B

Possible test case verdicts:
- test case does not apply to the test object

: N (Not applicable)

Eaduamtrannaniedabband g

- 1ast object does mest the requirement......mnenn vt P (PaSS)

- fesl objecl does not maet the requlremant.......urerns : F(Fall)
Testing:

Date of recalpf of test item,.....ocinr i o 1 01/2009
Date {s) of parformanca of 1as18........cuevrereseemnssemmannrnee s 01 ... 3/2009

TRF No. IECENE0047_38




" Page 6 of 45 Report No. 2.03.00854.1.0 /SL2G/CBICCA

General remarks:

Tha test resulls presented in thls report relate only to the objact lested.
This raport shall not be reproduced, except In full, without the written approval of the tssuing testing laboratory,

*(See Enclosure #)" refers to additional information appended to the reporl.
"(See appended table)" refers to a table appended o tha repart.

Note: EN Group Differences together with National Differences and Speclal Natlonal Conditions, If
any, are stated In the Appendix to the maln body of this TRF.

Throughout this report a comma Is used as the decimal separator,

The making and breaking and the short-circult tests ara carried out with a metalic screen placed at: "
-right sida 130mm (
-left side 120mm
-uppor side 160mm

General product information:

Low-voltage fuse-switch-disconnector
size 2
for use with NH fuse-links

type
SL2G-3x and SL2G-3x3

TRF No. IECEN60947_38




Page 7 of 45 Report No. 2.03.00954.1.0 /SL2G/CBICCA

IEC [ EN 80947-3
Clause Requlrement ~ Test Result - Remark Vardicl
5.2 MARKING P
) Marklng on equipment itself or on nameplate or nameplates attached to tha P
: equipment and leglble from (he front after mouniing
' - Indication of the open and closed position Visible opan and closed p
position
- sultabliily for isolation Yos P
- disconneciors AG-20 and DC-20 only: N
marked “Do not operate under load”
Marking on equipment not neaded o be visible after mounting: P
- manufacturer's name or trademark JEAN MOLLER
- lype designation or serial number BL2G-3x P
SL2G-3x3
- raled opsrational current 400A P
- rated operaticnal voltage 400V, 500V, 690V P
- ulllization category AC-22B P
- rated frequancy 50-60Hz P
- manufacturer's claim for compliance with EN 60947-3 p
IEC/EN 60947-3
- degree of protection P30 P
Marking on fuse-combination units: P
- fuse type NH fuse-ink size 2 P
- maximum rated current 400A, P
- power loss of the fuse-link 45W P
Identification of terminais; P
( i - Ine terminals P
- lead tenninals P
- neutral pole terminal N
- protective earth terminal N
Data In the manufacturer's published information; P
- raled insulation voltage 1006V P
- rated Impulsa withstand voltage for equipment | 12kV P
sultable for isolation ar when determined
~ pollution degree, If different from 3 3 F
- rated duty Uninterrupted duty P
- rated short-lime withstand current and duralion |- N
- rated short-circult making capacity - N
- raled condilional short-clreult cutrent 80kA

TRF No. IECEN60947_38




Report No. 2,03,00054.1.0 /SL2B/CB/CCA

Page B of 45
IEC / EN 60047-3
Clause Requirement - Test IResuIt - Remark Vardict
71 CONSTRUCTION P
7.4 Materials ] P
7141 Resislance to abnormal heat and fire P
Glow-wire lest according to IEC 60695-2-10 and JEC 60695-2-11 P
Paris made of Insulating material necessary to retain current-carrylng parts in P
position: test tempsralure 960 °C
Ne visible flame and no sustained glowing...........: | No visible flame P
Flames and glowing extinguish within 30 5 ......... HE N
No ignition of the tissue paper P
Parts of insulating malerlal not necessary to retaln current-carrylng parts In P
position, even though In contact with them: test temperature 650 °C
No visible flame and no sustained glowing...........: | No visible flame P
Flamas and glowing extinguish within 30 5 ..........1{- N
No Igniilon of the tissue paper P
712 Current-carrying parts and thelr connection P
7.1.3 Claarances P
Rated impulse withstand voltage (KV) o | B —_
Minlmuim clearances (MM) cuviueeireninee | 8 —_
Measured clearances {(om)........u. BRI, =8 . P
Creepage distances P
Pollution degree....c.u..... bt st s eassana s 3 —_
Comparalive tracking index {V) ....ccorimennecriininnnt | 600 —
Material group .....cneue, S i ) _
Raled Insulation voltage Ui (V) .eevevercenes TS 11000 -_—
Minlmum creepage distances (MMinnonmi | 14 —_—
Measured creepage distances (Mm) ...l (= 14 p
7.14 Actuator —
7.1.4.1 Insulation -
Acluator insulated from live parts for ) —
- rated insulation voltage Ui = 1000V P
- rated impulse withstand voltage Ulmp = 12kV P
Actuator made of metal No —
- connecled to 2 proteclive conductor or provided N
with an additional insulation

TRF No. IECENG0847_3B
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Clause

Requlrement - Test

Resull - Remark

] Verdicl

Actuator mada of or covered by insulating
material:

Thermoplastic materlal

- Internal metal parts, which might become
accesslble In \he event of an [nsulation fallure,
are also fnsulated from live parts for the rated
insulation voltage

7.1.4.2

Direction of movement

The direction of operatlon for acluators shal!
where applicable conform to IEC 60447

There is no doubt of the “"I* and "O" position and
the direction of operation

7.4.5
of Part 1

Indicatlon of contact position

7.1.61

Indicating means

7.1.52

Indication by the actuator

Yes

716

Addltional safely requirements for equipment sullable for Isolation

7.1.81

Additional censtructional requirements for equipment suitable for isolation

{Ue > 50 V):

| w|O|TD

- marking according to 5.2.1b

- indlcation of the positlon of the contacts

~ construction of the actuating mechanism

D@ |To

- minimum clearances across open contacls
{see Table 13, Part 1) (MM} .cvvnreniansens

14

- measured clearances (MM i

>14

v

- test UImp across gap (KV) e

13,6

7.1.62

Supplementary requirements for equipment with provision for electrical

interlocking with contaclors or circuit-breakers:

Auxlllary switch Is rated according fo IEC 80947-
§-1 {unless the egulpment is rated AC-23)

Time Interval between opening of the contacls of
{he auxiliary contact and the contacts of the main
POIBS: 2 20 MBuuru i i mensnmssis e

Measured ime Interval (MS) . ....cerremienstesmssninnd

Durirng 1he closing operation the contacts of the
auxiliary switch closes after or simultaneously

with {he contacts of the maln poles

TRF No. IECENG0247_3B




Page 10 of 45

Report No. 2.03.00954,1.0 /SL2G/CBICCA

IEC / EN 609473

Clause

JRequirement - Test

[ Resulf - Remark

Verdict

7.1.6.3

the open position;

Supplemaentary requiremsnis for aquipment provided with means for padlacking

The locking means Is so deslgned that It cannot
be removed with the appropriate padiock(s)
installed

Test force F applied to the actualor in an atlempt
to operate I the closed posltion (N)....

Rated Impulse withstand voltage (kV) ............

Test Uimp on open maln contacts at test force
KV Dt s renenens

747
of Part 1

Terminals

7.1.7.1

All parts of terminals which malntain contact and
carry currenl are of metal having adsquate
mechanlcal sirength

See 8.2.4 below

Terminal connections are such that necessary
conlact pressure Is maintalned

Seo 8.2.4 balow

Terminals are so constructed that the conductor
Is clamped between sultable surfaces without
damage to the conduclor and tarminal

See 8.2 4 below

Terminals do not allow the conductor to be
displaced or to be displaced themselves In a
manner detrimental to the operator of equipment
and the Insulatlon voliags is not reducad below

See 8.2.4 below

the rated value

8.2.4

Mechanical properties of terminals

Mechanlcal sirength of lerminals

Maximum cross-sectional area of conductor......;

240mm?

Dlameter of thread (M) wieisesmie et

M1z

Tarqus (NM)..eiverssesrenas

I T R I P e e P P PP I I TP IT )

AONm x 11% = 44Nm

& limas oh 2 separate clamping units

Tesling for damags {o and accldental loosening of

conductor (flexion test)

Z|T

Type of terminals tested........cceen. srsaeriaerons

Conductor of the smallest cross-seciional area

Numher of conductors of the smallest cross
SOCHON ... e

Diameter of bushing hole (MM) .....ccuriinn. Verienan :

TRF No. IECENB0947_3B
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[EC / EN §0947-3
Clause Requlrement - Test _ | Result - Remark | Verdict

Height hetwaen equipment and platen (MM}......!
Mass at the cONAUCON(S) (KQ).useersseemseeemerenesmmsnensee? | = -

135 contlnuous revolutions: the conductor neither —
slips out of the terminal nor breaks near the
clamping unit

Puil-out test N
Force (N), applied for i min....... psenre st e HE —

During 1he test, the conductor nelther slips out of —_
the terminal nor breaks near the clamping unit

f ( . : Conductor of the largest cross-sectlonal area —
N (18] 1 RN TP RRORTRRRTRIIE] b
Number of conductors of the largest cross —
L 1: L | U et |-
Diameter of bushing hola (MM) ...c..ccerverercrnee g O —_

Helght between aquipment and platen {mm)........!
Mass at the conductons) (Kg)........ccmmmmeenicpnieent | = —

135 continuous revolutions: the conductor neither —
slips out of the terminal nor breaks near the

clamplng unit

Pull-out test N
Force (N}, appllad for 1 min......cccniemerenermnennnn |~ —
During the test, the conductor nalther slips out of N

the lerminal nor breaks near the clamping unit

Conductor of the largest and smallest cross- —_

sectional area (MM?) ... eenin p—" b
o Numher of conductor of the smallest cross section, -
( ) : number of conducter of the largest cross section.. 1 |-

Dlameter of bushing hole (MM} et | = -—

t

Helght between equipment and platen (mm)........;

Mass at the conductor(s) (Kg) ..o rmnmaimiven. HE —
135 continuous revolutions: 1he conductor nelther N
stips out of the terminal nor breaks near the

clampling unit

Pull-out test "N
Force (N), applied For 1 min. .c.ceererssenmseneineenns HE —
During the test, the conductor neither slips out of N

the terminal nor breaks near the clamping unit

TRF No. IECENG0947_3B
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IEC / EN 609473
Clause Requlremeni - Test Result - Remark Verdict
T1.7.2 Connectlon capacity P
Type of conducdors ... | Cable lugs for busbars —_

Minimum eress-sectional area of conductor......... —

Maximum cross-sectional area of conductor ... -

Number of conductors simultaneously —
connectable fo the terminal......cuouie e

71.7.3 Conneclion . P
Terminals for connection to external conductors P
ara readily aceassible during Installation
Clamping screws and nuls do not serve to fix any P
othar component

7174 Terminal identificailon and marking P
Terminal intended axclusively for the newtral N
conductor
Protective earth tarminal N

) Other terminals P

7.1.8 Additional requirements for equipment provided with a neutral pole N

Equipment provided with a pole intended for the N

connection of neutral, thls pole shall be clearly
marked by the lelter "N”

The switched neutral pole doses not break before N
and does not make after the other poles except

- a pole having the approprlate short-circuit N
breaking and making capacity is used as neutral
pole, all poles may operate together

Conventional thermal currant of neutral pole N
7.1.9 Provislons for prolective earlhing N (
7.1.81 The exposed conductive parls are electrically N

Intercannected and connected fo a protective

aarth terrninal
7.1.9.2 Protective earth terminal is readlly accessible . N

Protective earth terminal is suitably protected N

against corrosion

Electrical continuity hetween axposed conductive N
parts of the protective earlh terminal and the metal
sheathing of connecting conductors

Protective earth terminal has no other functions N

7.1.8.3 Protective earth terminal marking and identification N

TRF No. IECENG0947_3B
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IEC / EN 60947-3

Clause

Requirement - Test

Result - Remark

| verdiet

7.4.10

Enclosure for equipment

7.1.10.1

Design

When the enclosure Is opened, ali paits requlring
accass for Installation and malntenance ere
readily accessible

Sufficient space Is provided Inslde the enclosure

The fixed parls of a metal enclosure are
slectrically connected to the other exposed .
conductive paris of the equipment and connected
{o a termipal which enables them to be earthed or
cormnecled lo a protectlve conductor

Under no clrcumstances a removable metal part of
the enclosure Is Insulated from the part camying the
earth terminal when the removable part Is in place

The removable parls of the enclosure are firmly
secured to the fixed parls by a device such that they
cannot be accldentally loosenad or detached owing
to the effecls of operation of the equipmtent or
vibratlons

When an enclosura [s so designed as to allow the
covars to be opened without the use of lools,
means shall ba provided to prevent loss of the
fastening devices

If the emclosure Is used for mounling push-
butions, it is not possible to remove the buttons
from the outsida of the enclosure

7.1.10.2

Insutation

If, in order to prevent accidental contact betwesn a
metallic enclosure and live parts, the enclosure is
parily or completely ined with insulaling material,
then this lining Is securely fixed to he enclosure

7411

Dagree of pratection of enclosed equipment

Degree of protection .....aveanmienn

veemmrnrnesenrt | P30

‘TRF No. IECEN60947_3B
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IEC / EN 60947-3

Clause Requirement - Test Result - Remark Verdict

8.33 TEST SEQUENCE I: GENERAL PERFORMANCE CHARAGTERISTICS P

8.3.3.1 Tamperature-rise P
amblent temperalure 10-40°C ......cvveerveneeneranenn | 26 —
tast enclosure W x Hx D (mm x mm x mm).........: {- —
materlal of enclosUrE.....oecceeevsivressons e, T b —
Main circuits, test conditions: P
- convantionat thermal current Ith (A) ................ i |400A —
- conventional enclosed thermal current Ithe (A)..: |- —
- table/busbar cross-section (mm2)Y({mmxmm).....: | Supply: copper bar 30x10mm —

Load: 240mm?, 2m length

Fuse-link detalls {fuse-combination units only): P
- manufaclurar's name, trademark or —_—

Identificatlon Mmark........c.vvueecorvcesmeecsreeveseas! Dummy

- manufaclurer's model or lype reference........, et [ —

- ratad voltage (V) .........cuoerereemsmenosensisarssssrsiserns | =
~ rated current {A). o iereoiiesrerinnes e seeret | 400A —
= POWET I0SS (W) inmraiirmiisenie s seesnsranessessneencer: | AGWW

- raled breaking capachty (kA)...c...verercerersmenndt | = —
Temperature-rise of phasa poles See appended table 1 P
Temperature-rise of neutral pole (if applicable) N
Temperature-rise of accessible parts See appended tabla 1 P
Auxlliaty cireuits, test conditions; N
- rated operalion currant (A) v e |- —
- cable cross-saction (MM?) ..., RO B — (
Temperature-tise of terminals ' N
Temperature-rise of accessible parts N

TRF No. [IECENS0947_3B
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. IEC { EN 60947-3
Clause Requlrement - Tes! Result - Remark Verdict
83.3.2 Test of dielectric properties P
Rated impulse withstand voltaga (kV) ...t 12 —_
- test Ulmp main clrcuts (KV)..ovcenvencinininnnn 1 14,8 P
- lest Uimp auxillary clroulis (KV) caeniommnnei | - N
- test Uimp on open main contacls ' P
(equipment suilable for [solation) (kV).....imree: | 18,5
Power-frequency withstand voltage (V}...........ce.r.1 | 1000 —
- main circuits, test voltage for 5 sec. (V)i t| 2200 P
- control and auxifiary clrcuits, N
tost voltage for 5 sec. (V) oivccicmnmiesninant | =
Davicas, which have been disconnacied for the N
power-frequency wilhstand voltage test ......uadl =
Equipment suitable for isclallon, leakage current —_
not éxceed 0,5 mA
Test voltage 1,1 Ug (V} vimmummianinnnani 1| 760 P
Measured leakage current (MA) . mrrarecrreen s} € 0,2 P

BAPHG G
SPUTAHARA
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IEC /EN 60947-3
Clauge Requiremeant - Test IResuIt - Remark Verdict
8.3.3.3 Making and breaking capacity P
S5L2G-3x3
- ulifization catagory ...t | AC-22B —_
- rated operatlonal voltage Ua (V).....cveoereerrnnnen | 680 -
- rated operational current le {A) or power-{k\W3...:| 400 —
Condillons for make oparallons, AG-23A and AC-23B only: N
- test voltage, U = 1,08 Ua (V) .voieerirenivnssmonans { L12 = —_
L2: - .
I3: -
=test current, 1 = .., X 18 (A) oinveenirnmressnennennt | 110 = —
L2: -
L3:-
- POWET FACEOT ...t vesteennet | LA S = —
L2: -
L3: -
Condilions for braak operations, AC-23A and AC-23B only: N
- test vollage, U= 1,08 UB (V) cvviiiniceiieceeenn 2 | L1z = —
: L2:-
La:-
-tasteumant, 1= ... X 18 {(A) v L2 - —
L2: -
L3:-
= power Factor ... it | L0« —
L2: -
L3:-
Conditions for makefbreak operations, other than AC-23A and AC-23B: P
- tast voltage, U = 1,05 Ue (V) ............. P ;L1 742 —
L2: 748
. L3: 742
-test curcent, | =3 x 18 (A) v | LT 1231 —
L2: 1221
L3: 1228
~ power factorflime-consiant .......ceeccniinnn veeer | L17 0,65 —
L2: 0,65
13; 0,656
Number of makeforeak or make and break P
operalions ..o ieeerienans e R vt | B
- recovery voltage duratlon {2 50 ms)..en e :| Permanent P
= current duralion (INs) ...cnncimmr s | 500 -
- time interval between operations {s}............ceueee s | 30 P

TRF No. IECEN60947_3B
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IEC / EN 60947-3
Clauss Eequlremenl- Test Result - Remark Verdict
Charactenistic of transfent recovery voltage for AC-22 and AC~23 anly, P
- osclllatory frequency (kHz) ..ecrcnicinscnnnincnn | { 44,2 —_
- measurad oscillalory frequency (kHz).......ii0r |L1: 48,1 P
L2: 481
L3:47,9
= fAGION ¥ i, ISR wi|B13 11 P
L2: 11
L3:1,9
8.3.3.3.5 |Behaviour of the aquipment during making and P
breaking capacity lests
Test performed without: —
- endanger to the operator P
- cause damage to adjacent aquipment P
No permanent arcing P
No flash over belween poles or poles and frame P
| No melting of the fuss In the detection clrouit P
83336 [Condition of the equipment afler making and P
breaking capacity tests
Immediately aftar the test aquipmant must work P
salisfactorily
- reguired opening force not greater than lhe test P
force of 8.2.5.2 and fable 8
- sguipment is ablae to carry its rated current after P
normal closing operation
8.3.34 Dielectrc veriflcation P
test voltage: 2*Ue with & minimum of 1000V~ (V)...: [ 1360 -
Na fashover or breakdown P
B,3.3.5 Leakage current P
test volfage (1,1 Ue) (V).....oncimnmninina ;1759 (teslad with BOOV) —
Leakage current (utilization categories AC-20A/8, N
and DC-20A/B): < 0,5 mA [ pale (MA) ..coieens e B
Leakage current {other ulllizalion categorlos): P
£2,0 mA pole (MA) s, i€ 2
8.3.3.6 Temperature-rise verification P
- conductor cross-sectlon {mm?) / {mmxmm)........ | Supply: copper bar 30x10mm —
Load: 240mm?2, 2m langth
= tost current 18 (A) v 1| 400A
Temperature rfise of main cireuit terminals
S B0 K (K)rerrrirsrmrrsrsesisemsesssessrssnpssssssisssssersssnsnneet | 60

TRF No. IECENG0R47_3B
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Clause —| Reguiremant - Test Result - Remark Verdicl
8.3.3.7 Strenglh of actuator mechanism P
8.2,6 Verification of the strength of actuator mechanism and position Indicating device P
= acluator type {fig.).....cenimieemminsinininnenst | ONG-hand operated (1) —_
8.2.5.2.1 |Dependent and independent manual operation p
' - actuating force for opening (N | 154 —
- test force with blocked main contacts (N)...........: | 400 -
- used method to keep the conlac! closed............; | Welding —
During and after the test, open position not P
tndicated. ..o vninmmmsenion . | NO Open position
\ Equipment with locking mean, no locking In the N
’ open position whila test force is applied et |-
8.26.22 |Dependent power oparation N
- maln contacts fixed together In the closad N
position........... TP (3
: - used method to keep the contact closed.......n..: | - N
: - 110% of ihe rated supply voltage applled to lhe N
equlpmant (3 tMBB) .. roiermissrrsesnss -
During and after the test, opan poslt!an not N
indlcated.....ouiiecericier s -
Equipmant show no damage Impairfng its norrnal N
operation ... s vererearsessennrretre s -
i Equipment with locking mean, no locking in the N
open posillon whils test force is applied...............t |-
8.2.6.23 |Independent power operation N
- maln contacts fixed together In the closed N
POSHON. vt s s sbrssepssrs sreersrean s | =
- used methed to keep the contact closed... - N
: - slored energy of the power operalor released N
(SR P TP b
During and after the test, open position not N
| indlcated.......... brasmenanin bbb e renes | =
Equipment show no damage impairing its normal N
OPBIALION i e - -
? Equipment with locking mean, na locking tn the N
open posltion while test force Is applled ...............: |~

TRF No. [ECENG0347_3B
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Clausa Requirement - Test Resulf - Remark Verdict
8.3.33 Making and breaking capacity P
5L2G-3x
- utllization Category ...t | AG220 —_
- rated operational voltage Ve (V).....euvermreererires 11690 —
- rated operational current le (A) or power{W4...:| 400 —
Conditions for make operations, AC-23A and AC-23B only: N
-fest voltage, U = 1,05 Ug (V) ..cnevcevminnniennionens L - —
L2:-
L3 -
- test current, 1 = ... x1a (A} vecirnnmnnnsna s | L1 —
L2 -
L3: -
= power Jaclor ... ssressmemnosesand | L15 = —_
L2; -
L3: -
CondlItions for break operatlons, AC-23A and AC-23B only: N
- tast voltage, U = 1,05 Ua (V) iveeervvvreevrceicansranenn I | L2 - —
L2: - )
L3:-
~test current, 1 = ... X 1& {(A) coocinsiiicisiiin F | LA - —
L2: -
L3 -
= POWer fACIOr i it se e esbesesssnerssnerennees | L2 = —
L2: -
L3; -
Condltions for make/break operations, other than AC-23A and AC-238: P
- test voltage, U= 1,05 Ua (W} ....cccnvmevcrnncrenannt | L1 744 —
o L2: 747
L3: 742
~testcurrent, | = 3 x 18 (A) . i :1L1: 1235 —
L2: 1228
L3: 1219
- power factor/iirmasenstant ... ¢IL1: 0,66 —
L.2: 0,65
L3: 0,65
Number of make/break or make and break P
operations ... Setb i et e ot | 5 operations (L1 closed, L2
closed, L3 operated)
5 operalions (L1 operated, L2
closed, L3 open)
- recavery vollage duration { 2 50 ms)...... | Permansnt P
—z=
- current du_rali_orj (ms) ..... psrsrssransensosenresen | 500 & \éj‘f_& ‘:&
~{ime interval hetween opérations () i |30 an B /\\arxj\ % \‘
e N 7o s i
. @ m Ii"\'-"‘( ::-' O-F}
TRE No, IECEN60947_3B e VL \‘Q":f T
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IEC /EN 60947-3
Clause IRequiremenl - Test lResull - Remark Verdlct
Characterlstic of ranslent recovery voltage for AC-22 and AG-23 only: P
- osclilatory fraguancy (KH2) ..o mionennnn ] [ 44,2 —
~ measured osclilatory fraquency (kHz).......ooonat [LAZ 48,1 P
L2: 48,1
L3: 48,1
R £ LT O T I P
{2:11
L3:1,1
8.3.3.35 |Bshaviourof the equlpmeni during making and o
breaking capacity tests
Test parformed without: —_
- endanger fo the operator P
- cause damage to adjacent equipment P
No permanent arcing P
No flash over betwaen poles or poles and frame P
No melting of the fuse in the detection ¢lrcult P
8.3.33.6 [Condition of the equipment after making and P
braaking capacity tests
Immediataly after the lest equipment must work P
satlsfactorily
- raquired opening force not greater than the test ] P
force of 8.2.5.2 and table 8
- aquipment is able to carry its rated current after p
normal closing operation
8334  |Dielectiic verification P
test voltage: 2*Ue with a minlmum of 1000V~ (V}... :| 1380 —_
No flashover or breakdown ' ' p
8.3.35 Leakage cument P
tast voltage (1,1 UB) (V)ewwrmemresissermssnnss evennnens’ | 769 {tosted with 800V) —
Leakage current {utilization calegories AC-20A/8, N
and DC-20A/B): < 0,5 mA / pola (MA) ......ccrnveennt | -
Leakage current (olher utilizatlon categorles): P
£2,0mA [ pole (MA)..cccceireernn et s vl 2
8.33.6 Temperature-rise verification P
- conductor cross-seclion (mm?) / {mmxmm)........: | Supply: copper bar 30x10mm —
Load: 240mm?, 2m length
~test current la (A}.....ncecnrinrenens westernspeesseneneerneses | AODA —
Temperature rise of maln circuil tetminals.

< BOK (K)-irrsirrcrinrernas vaesrreneenn Ve 158
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Clause Requlrement - Test lRasult ~ Remark Verdict
8.3.3.7 Strength of actuator mechanism P
8.2.5 Verification of the sirenhgth of actuator mechantsm and position Indicating davice P
= aCIUALAT BYPB (T Yeer s erersrenstinssrsrsrnessannrennsat | ONE-h&NG oporatad (18) —
8.2,6.2.1 |Dependent end independent manual operation P
- actuating force for opening (N)........ceven el { 130 —_
- test force with blocked main confacts (N)....... 1380 —
- used method to keep the contact closed............: | Welding —
During and after the test, open position not P
INAICAET.c.eoreere et sissanirssnssasrnn s | NO OpEN positlon
Equipment wiih [ocking mean, no locking In the N
open position while test force Is applled ..., t-
8.2.5.2.2 |Dependent power operation N
- maln contacts fixed togethar in the closed N
POSHION....cc e irreraiein Crrresrrr s a s anaren berenires -
- used method to keep the contact closed...........! |- N
- 110% of the rated supply vollaga applied fo the N
equipment (3 IMas)...cc.cnmsmimiisimresomnen | -
During and after the test, open positicn not N
Indicated..........rnr T wemaresps s e e aa s -
Equipment show no damage impairing iis nnrmal N
OPRTALON (s s e rrraserssarerer -
Equipment with locking mean, no lecking in the N
open position whila test force Is applled.............. =
82523 |Independent power operation N
- miain contacts fixed together In the clesed N
POSKION..cuiinreernersane e i -
- used method 1o kaap the confact closed.....oweeni |- N
- storad enargy of the power operator released N
(3 imes).... erereerareaas e tmenserin et rhsas bt sberae b |~
During and after the tesl, open positien not N
Indicated. ..o cinnncorneninnn, et - vl | = :
Equipment show no damage Impalrlng its norrnal N
operatlon e, TP, ST b
Equipment with locking mean, ho !ocking in the N
open posllion while test force Is applied ...t | -

TRF No. IECEN6D247_38
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8.34 TEST SEQUENCE Il: OPERATIONAL PERFORMANCE CAPABILITY P
Type SL2G-3x3
8.3.441 Operational performance test P
- lillzatlon category ........ nrsaoree et | AG228 —_
- rated operational voltage Us (V).......c.c.ecenvrenerndt | 680 —_
- rated operational current le (A) er-pewer (kW)...;|400 —_
Test conditions for electrical operaton cycles: P
- test voltage (V)......coveereninen TR PR— I M 1) —
12; 698
L3: 695
- tost current (A)......, s e R 1 L1402 —
12: 403
13: 401
~ power (actoriime-sansiant ... v rescsinann | L1: 0,79 —
L2:0,78
L3:0,79
Numbsr of cycles with custent ......cuve e snne: | 200 P
Number of cycles without GUrment ... .eieraen ;| BOD P
First test sequence {withiwlthout current).......,.....: | With —
Sacond lest sequence (whhiwithout current)........ ;| Without —
- ime Interval between first and second test —
SROUENCE ..ovciicnrinisnsssriessms e s | N0 HiMa intarval
- racovery voltage duration { = 50 ms) : | Permanent P
= current duration (IMs) .....cvvsnesmicesrreireen et | 320 -
- lime Interval betwaen operatlons (8).....uvenceeren 1|60 P
8.3.4.1.5 |Bshaviour of the equipment during the P
operalional performance test
Test performed wilhout: —
-endanger to the operator P
- cause damage to adjacent equipment 4
No permanent arcing P
No flash over between poles or poles and frame P
No meliing of the fuse in tha deteclion circult P
8.34.1.6 |Condltlon of the equipment after the operational P
performance test
Immadiately after the test equipment must work P
satlsfactorily
- required epening force not greater than the test P
force of 8.2.5.2 and lahle 8 2208 N
- agulpment Is able to carry its rated current after Y TR P
normal closing oparation < \'g \ : )
SNPL
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8.34.2 Dielectric verification P
test voltage: 2*Ue with a mirdimum of 1000V~ (V}... ;| 1380 -
No breakdawn or flashover P
) 8.34.3 Leakage current P
; test voltage (1,1 Ue) (V)uuwmwmemssirsrimmmmraient | 759 —
! Leakage current (uthlzatlon calegories AC-20A/B, N
and DC-20A/B): < 0,6 mA / pole (MA) .......cccweenial | -
Leakage current (olher ulilization calegorles): P
( . 52,0 mA / pole (MA)........... teeteeninaas T
P 8.34.4 Temperature-risa verification 3
; - conductor cross-section {mm?) / (memxmm)........: | Supply: copper bar 30x10mm —
Load: 240mm?, 2m lenglh
= test oUIFENL 1B (A) v rerssencscnssnsess e s | S00A —
; Temperature rise of main circuit terminals P
SBOK (K)o el | € 57

i
i
|
1
!

TRF No. IECENG0947_3B
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834 TEST SEQUENCE il: OPERATIONAL PERFORMANGE GAPABILITY P
Type 8L2G-3x
8.3.4.1 Operatlonal performanca last P
- UHHZAON CALEQONY wviuiienecrrearresiarssisssnsssasseneees | AG-22E8 —_
- raled operational voltage Ue (V)...........cruse.rur.net | 690 —
~ rated operational current lo (A) er-power (kW)...:| 400 —
Tes! condltions for alactrical operation cycles: P
- test voltage (V).....c i wrereenenen s | L11 702 ——
. L2: 699
L3: 606
= 1B CUITENL {A) 1 e cerrsrarsesenesessstenssseeenennn | L1 401 —_
L2: 402
£3:401
~ power factorflimeeonstant ..o, rermrmnencennn 11 .11 0,78 —
L2: 0,78
L3: 0,79
Number of eycles with cumrent ... oo e, :|200 P
Number of cycles without current ........viee. voer s (800 P
First test sequance (with/withoul current).............: |With —
Second test sequence (withiwithout current)........: | Without —
- time Interval between first and second tast —
SAQUENGA ....ecorrersr st | NO Hime interval
- recovery voltage duration { = 50 ms)...., | Permanant P
= current duration {MS) ...iuwieiisessreresseesss 1320 —_
- time Interval between aperations (s)............ veeenet | 60 P
8.34.1.5 |Behaviour of the equipment during the P
operatlonal performancs test
Test performed without; —
- endanger {o the oparator P
- cause damage lo adjacent equipment P
No permeanent arcing P
No flash over belween poles or poles and frame P
No melting of the fuse In the datection dircuil P
8.34.1.6 |Condition of the equipment after the operational P
performance tost
Immediately after the test equipment must work P
salisfactorily
- required openlng force not greater than the test ~ -BR P
force of 8,2.5.2 and table 8 CVETRN “\
- equipment is abls fo carry its rated current after e .
normal closing operation
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8342 Dielectric verification P
tast voltage: 2*Us with a minimum of 1000V~ {V)... ;| 1380 —
No breakdown or flashover P
8.34.3 Leakage cucrent P
tost voltags (1,1 Ue) {V).ccervrrcssssissnnasinpenend | 769 —
Leakage cument (utlization categories AC-20A/B, N
and DC-20A/B): < 0,5 mA / pole (MA) .o iainis HE
Leakage current (other utilization categories): P
£2,0 mA T pole (MAY st [ € 2
8.344 Temperature-tlse verification ’ P
- conducior cross-section {mm?) { {mmxmm)........: | Suppiy; copper bar 30x10mm —
Load: 240mm?, 2m length
~tast current [a {A)..omnnien. prvessnesieiae | J00A —
Temperature rise of main circulf tarminals P
S BO K (K} uirnarressresssasemrmerrnsmasmssemrnsrasns wvareerenrrenst | < BT

TRF No. IECENB0947_38
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835 TEST SEQUENCE IIl: SHORT-CIRCUIT PERFORMANCE CAPABILITY N
8.3.5.1 Shor-tima withstand current test N
Raled short-time withstand current low [ (L) O N
test VOIAED (V). oceeieerssner e s sesessssonesd | LA = —
L2; -
13:-
r.m.s. test current (A) ............. Vvbbes [Ty | I E —
12;-
L3:-
peak test currant (A}.......ocmen.n.s, Ittt N 1 P —
L2: -
L3:-
power factor/iime CoNSIant......vvevrsoeesreermssrersennndt | L1 = ) —
LZ;~
L3: -
factor n........, Provtnasmnasaine OO - N
test duration (MS}....uesernscersneonsseesrssesessnns | = N
8.3.5.1.5 |Behaviour of the equipment durlng the test N
Test performed without: —
- endanger to the operator N
- cause damagae to adjacent equipment N
.|No permanent arcing N
No flash over belween poles or poles and frame N
No melting of the fuse In the detection circuil N
8.3.6.1.6 | Conditions of the equipment after the tost N
Immediately after the test equipment must work N
satisfactorily
- required opening force not greater than the test N
forca of 8.2.6.2 and table 8
- aquipment |s able ta carry its rated current after . N
normal closing operation

TRF No. IECENG0947_3B
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8.3.5.2 Short-circuit making capacity N
Rated short-circult making capacily lem (A) el |- N
test votlage (1,05 Ue) {V)...cccvnmmenmnncnmnnnnas | L0 - —_
12:-
r..5, test cument (A) .. nnemiene RS H % HS ' —_
12: -
£3:-
peak tast curremt (A) v i srarnenisverereees [ L2 = —_
1.2 -
13-
power factorftime constant........ummaamenmned LA = N
L2: -
L3: -
FACLON 17 v seecancrsmemrs st sesenms ressstttestspasvesssenssissress | = N
currant duration (M8).... o aesnressse et | = N
Tima interval betwsen the cycles (min) ...t - N
Number of making cycles wuuweamsmamemmmenimmd | = N
8.3.6.25 |Behaviour of the equipment during the test N
Test performed without: —
- endanger to the operalor N
- cause damage to adjacent equipment N
No parmanent arcing N
No flash over between poles or poles and frame N
No melting of the fuse in the detecllon eircuit N
8.3.5.26 |Conditions of the equipment after the test N
Immediately after the test equipment must work N
saflsfactoslly
- required opening force not greater than the test N
force of 8.2.5.2 and table 8
~ gquipment is able to carry its rated current after N
normal closing operation

TRF No. JECENG0S47_3B
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8353 Dielectric verificalion N
test voltage: 2*Ue with a minlmum of 1000V~ (\)...:|- —
No flashover or breakdown N

8.3.64 Leakage current N
test voltage (1,1 Ua) (V).vecermnmmimnnnesnasusermesenent | = —
Leakage current (utilization categories AC-20A/B, N
and DC-20A/B): £ 0,5 mA / pole {mA) ... T
Leakage currenl (olher utilization categories): N
£2,0mA / pole (MA) .. Ietere e b H B

8355 Temperatura-rise veriflcation . N
- conductor cross-saction (mm?3) / (mmxmm}........: |- —_
- fast cument 18 (A). oo | = —
Temperature rise of maln drcult terminals N
L BO K (K)oororimssremrisimmmesonesmossssimassessiseaseronsd | =

TRF No. IECEN60247_38
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8.3.6 | TEST.SEQUENCE IV: CONDITIONAL SHORT-CIRCUIT CURRENT P
Type 8L2G-3x3, tested at 690V/80k
Conditional short-glreuit cument test P
Prolective device detalls: P
- manufacturer's namse, lrademark or -
ldentiflcatlon mark......ueu s D | Joan Mollar
- manufacturer's model or type reference.............! | M2gL 400/68 _
|- rated VORBGE (V) ..o erenmeirmmessmarinnns persemanereaans .| 680 —
:( H‘ ) - rated current (A)...vvienin arnn e i 11400 —
- ! - rated breaking capagily (KA)...c..cvvene vererenereenrenet | B0 —_
8.3.6.2 Test conditlons for condilional shorl-circuit current test P
test voltage (1,05 Ue) (V) cienncnrecccrenriinieeenned [ L1 729 —
L2: 732
L3: 733
test current (A) oo i | L1 81380 —
L2: 81500
L3: 89900
raled frequency (Hz) .......ocuinn . snsenenst | 5O —_
power fActor .....ccocne i ncmmrsnnen S 10,20 p
time constant (MS) .....civv i | = N
[72Te10) o IO stsrrsnrasaninens | 2,24 P
a) Fuse protected short-citcult withstand: P
- max. lat-through current (A).....cococrivenee wresvasenneet [ 10 11000 —
LZ: 33800
( . L3: 32200
e - Joule integral IPdl (A8} .......ccenuee Vs teats wel|L1: 161000 —_
L2: 1080000
L3: 724000
b} Fuse protacted short-circult withstand: P
- mean vetocity of 15 manually under no-load ~—
conditions operations {m/s} ......ccrirersisent } 0,97
- polnt at which the measurement Is mada...........: | Maximum distance of actuator —
- test speed during short-clreult making (m/s) ... [ 1,0 —
1= max, let-through curent ().t [L13 32100 —
L2: 11000
L3; 20000
- Joule Integral 12dt {A%S) ..o nveinre it | L1 1100000 —

TRF No. IECENB0247_38B
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8.3.625 |Behaviour of the aquipmeant during the test ‘ P
Test parformed without: -
- endanger to the operator P
- tauss damage to adjacent equipment P
No permanent arcing P
No flash over between poles or poles and frams P
No melting of the fuse In the defection circuit P

8.36.2.6 |Condition of the equipment after the test P
Immediately after lhe test equipment must work P
satisfactorlly
- required opening force not greater than the fest P

force 0f 8,2,5,2 and lable 8
- equipment s abla to carry Iis ratad current after P
normal ¢losing operation

B.3.6.3 Dislectric verificatlon . P

fest voltage: 2*Ue with a minimum of 1000V~ (V)... 1| 1380 —_
. No flashover or breakdown P

8384 Leakage cuirent P
test voltage {1,1 Ua) (V).vcrereennvereereenionns vt | 759 (lested with BOOV) —
Leakage current {utilization categorles AC-20A/B, N
and DC-20A/B): < 0,5 mA / pole (MA) ....ccorreeennl | - :
Leakage current {other utllization categories): P
S 2,0 mA { pole (MA) croievmmeriiais neenaisiesessssessres V<2

83865 Temperature-rise verification P .
- conductor cross-section (mm?) / (mmxmm)........: | Supply: copper bar 30x10mm — (

Load: 240mm?, 2m length

- tast current 1& (A)u e e rwrnrrennnent | 4004 —
Temperature rise of main clreuit terminals P
L[ R ({1 IR, S et e resas [|81K

TRF No. IECENB0047_3R
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836 TEST SEQUENCE IV: CONDITIONAL SHORT-CIRCINT CURRENT P
Type SL2G-3x, tested at 680V/80k
Conditional short-gircuit current test P
, Protective device details: P
- manufacturer's name, trademark or —
Identification mark........uiommieen, renenennnis | JE@N Miller
- manufacturer's model or lype reference.....w....; | M2gL400/68 —
= Tatad VOIAGE (V) e errmimivnsmmimmesmssmsmmcsssassesssransd | 690 —_
: ( Cey - rated current (Ad...ercrernens rrerre e sners senenent | 400 —
- rated breaking capachy (kA).......corrermmvesivarennin 1100 —_
8.36.2 Test conditions for conditional shori-cireult current test P
: test voltage (1,05 Ue) (M eeennnseseessinn wat |L1: 727 e
i 12: 730
L3: 730
tesECUTENE (A) vttt TfL1: 82000 —
L2: 82200
£.3: 83400
rated frequency (HE) . ocmmenemmsmniaenad | 50 —
i POWBF FATIOF .ov.veoreeseressreersneesesaseners vioeesrmmnsrsrrsnsensd | 0,20 P
time CONSANT (M8 ...vevcervennniieariennseasssssessasansenee - N
factor A1 cvicninieriesrennenne S b | 2,24 P
a) Fuse protacted short-clrcuit withstand; P
- max. let-through current (A)........cccceemeveccrereennns 211: 20200 —_
L L2: 42200
: ( - L3: 43400
' - Joule Integral 2dt (A) ........... esessssesmmesenssasees :1L1: 55800 —
: L2: 1000000
L3: 768000
b) Fuse protected short-circuit withstand; p
- mean velacity of 15 manuatly under no-lead —
condittons oparations {M/s) ........coerecrrmierernns i 10,97
- polnt at which the measuremsnt s made...........; | Maximum dlstance of actuator —
- test spaed during short-clreult making (mis) ......:| 1,0 —
- max. let-through current (A).....ccocvviievniernnn [ L2 = —
L2: 37000 &F
L3: 37000 m
= Jouls Integral I2dt (A28) ......ccovevereverenesinivsrnnennest L1 %
L2: 890000
L3: 890000 h

TRF No. [ECENB0947_38
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8.3.6.2.5 [Behaviour of the equipment during the test P

Tesl parformed without:

-« endanger fo the operator

- cause damage to adjacent equipment

No permanenti arcing

Ne flash over between pales or poles and frame

No melting of the fuse in the dateclion circuit

8.3.6.2.6 |Condition of the equipment after the test

TV {D(TV|ODDlW|T

l'mmediately after the test equipmant must work
sallsfactorlly

- required opaning force not greater than the test P
force of 8.2.5.2 and tabls 8

- equipment Is able 1o carry ils rated current afler P
normal closing operation

8.36.3 Dielectric verification : P
test voltage: 2*Ue with a minlmum of 1000V~ (V1).., :[ 1380
No flashover or breakdown
8.3.6.4 Leakage cuirent

test voltage (1,1 Ue) (V).... censseansnnnesd | 109 (l0sted with 800V)

Leakage current (utlllzatton categorles AC-20A/B, N
and DC-20A/B): £ 0,6 mA 7 pole (MA) .vccurueeernens -

l.eakags current (other utillzation categories): P
22,0 mA{ pola {MA) ..o reeeens P =2

83.8.5  |Temperature-riss verification P

1

e

~ conduclor cross-section (mm?) / (mroxram).......: | Supply: copper bar 30x10mm -—
Leoad: 240mm?, 2m length
- test curment 168 (A} et 400A —

Temperature rfse of main ¢ircult terminals F
SBO K (K) iviirinremrrtnrermmrenssrisssmssess esseserssresmererns | BOK

TRF No. I[ECENG0947_3B
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8arv TEST SEQUENCE V: OVERLQAD PERFORMANCE CAPABILITY p
Type SL2G-3x3, tested with 400A fuse-links

8.37.14 Ovarload test P
ambiant temperaiure 10-40 °C ........cocrmeiienninssenret | 25 —
test enclosure W x H x D (mm x mm x mm)..........; |- —_
material of enclosure,..........cornersmnsenie sreesnanet |- —
lest currant 1,8 X lthe or 1,6 X Ith (A) .o--cveerarvnrnn 2 | 640 —
- cablefbusbar gross-section (mm*)(mmxtmm).....: | Supply: copper bar 30x10mm —

{_oad: 240mm?, 2m langth
Fuse-link details: P
- manufacturer's name, trademark or —
Identification Mark........ e .. {Jean Miller

- manufacturer's model or typa reference.............: | M02gG400/69 —_
- rated voltage {V)....... et s | 690 —
- rated cUMeNL {A}.....coimnimernerirnsrcnasessssrmnsennsst | 400 —
= power 1083 (W) nmeiniieeen. beeserearsennanat | 34 —
- rated breaking capacily (kA)......errene. :|100 -
- time duration of the overload test (s} :|2290
Within 3 to 5 min after the fuse(s} has{have) Opening and closing operation P
operated (or 1 h), the equipment has been
operated once, I.e. opened and closed
Requirad openlng force not greater than the test P
forca of 8.2,5.2 and table 8
The equipmant has not undergone any P
impalrment hindering such operation

8.3.7.2 Dleleclric verification P
lest voltage: 2*Ue with a minimum of 1000V~ (V)... :[ 1380 —_
No flashover or breakdown p

8.3.7.3 Leakage current P
test voltage (1,1 Ue) (V)i t | 769 —
Leakage current (utillzation categories AC-20A/8, N
and DC-20A/8): £ 0,5 mA / pole (MA) .cccenecinnens -
Leakage curent {other ulilizatlon catagories): P
£ 20 mA/ pola (MAY ... Netesesraransesbanneres e[ €2

B.3.7.4 Temperature-rise varification P
Fuse links aged durlng the overtoad test are
replaced by new fuse-links

TRF No. IECENG0947_38
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- conductor cross-section {mm®) / (mmxmm)........: | Supply: copper bar 30x10rmm —_
Load: 240mm?, 2m langth
~testeurrent 18 (A}, ininiinreseneene ) | 400A —
Temperature rise of main circuit terminals P

TRF No. [ECEN60947_3B
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8.3.7 TEST SEQUENCE V: OVERLOAD PERFORMANCE CAPABILITY P
Type 8L2G-3x

8.3.7.1 Overload test ' P
ambient temperature 10-40 °C ......cccceeeeens . —
test enclosure W x H x D {mm x mm X mm) ........; |- —_
material of enClOBUNe.......ccvimoeeemresrraresarsiasens wif- —_
test current 1,6 x Ithe or 1,6 x Ith (A} ........ serreenest | 640 —

- cablefbusbar cross-section (mm2)(mmuemm).....: | Supply: capper bar 30x10mm —
Load: 240mm?, 2m length

Fuse-ink details: P
- manufaclurer’s name, trademark or —
identificatlon mark........... s S :}Jean Miller
- manufacturer's modal or type refarancs.......... 11 M029G400/69 —
-rated voltage (V) ........vee P, st | 690 -
- rated current (A)......eecreminnen vaersnsnnennad | 400 —
- power (038 (W).uovicieeeens s sesesesmre st | 38 —
- rated breaking capacity (kA).....c.cccunans vresrmenreenn 11100 -
- lme duraticn of the overload test {8)..........c.......} ] 2300 P
Wilhin 3 fo 6 min afler the fuse(s) has(have) Opening and closing operalion P

operated {or 1 h), the egulpment has been
operaled once, I.e. opanad and closed

Required opening force not greater than the test P
force of 8.2.5.2 and table 8
The equipment has not undergone any : P
impalrment hindering such operatlon

8.3.7.2 Dielectrlc verificalion P
1est voltage: 2*Ue with a minimum of 1000V~ (V)... | 1380 —_
No flashover or breakdawn P

8.3.7.3 Leakage current P
test voltage (1.1 Ue) (V). cnesmmmsmanmmienmnest | 759 —
Leakage currant (ulilizallon categories AC-20A/B, N
and DC-20A/B): £ 0,6 mA/ pola (MmA) ...covveiminnt | -
Leakage current (other utilization categories); p
£2,0 mA Jpole (A} .t rrnmene woi|<2

83,74 Temperature-rise verification P

Fuse links aged durlng the overload test are
repiaced by new fuse-links

TRF No, [ECEN60247_3B
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- conductor cross-sectlon (mm?) { (raneam)........ | Supply: copper bar 30X10mm —_
- Load; 240mm?, 2m length
- tesicurrent le (AY.vreininioen. crnrpsrenranseennnnnined | #00A —_
Temperature rise of main clreult terminals P
£80 K (K} oreurmrnenseaesiecs s et | 67K

TRF No. IECENG0947_3B
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84

ELECTROMAGNETIC COMPATIBILITY TESTS

8.4.1

Immunity

84141

Equlpment nol incorporating edectronic circuils: no tests necassary

8.4.1.2

Equipment Incorporating electronic clreults:

Equlpment utilizing circuits in which all components are passive are not required
to be tested

Z(Z2lZ2|=Z

All ather equipment, requirements according to 7.3.2.2 and limits according
table 6 apply

=

Parformed tasts........ TR [

Ne unintenticnal separation or closing of eontacts
has accurred during these tests........cucc v -

rd

842

Etmisslon

8.4.2.1

Equipment not incorporating elactronic circults: no tests necessary

8422

Equlpment incorporating electronl: clrcuits:

Equipment ulllizing circuits In which all components are passive are not required
to be tested

Z|Z2ZZ

All other equipment, requiremenis according lo 7.3,3.2 and limits according
tabla 7 apply

z

Performed tests............. reearrssre e bt ras e rasanat |

No unintentlonal separation or closing of contacts
has oceurred during thase tests........... reren welf=

TRF No. [ECENB0947_38
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IEC / EN 50047-3
Clause Requlrement - Test IResuIt - Remark Verdict

Annex A {normative)

=z

A Equipment for direct switching of a single motor
Al Additional rated duties:

A1 Intermiltant perlodic duty.. el | =
Intermiftent duly ... vvecve e sevsrsnmmsnimn s arersennnad =
ALA1 [Classes of Intermitlent AulY vu.oeemmecscmosmrsen? |-

[

- class 1: up 1o 1 oparaling cycle per hour

- class 3: up to 3 operating cycles per hour

~class 12: up to 12 operating cycles per hour

- ¢lass 30: up to 30 operaling cyclas per hour

- class 120: up to 120 operating cycles per hour
Al2 Temporary duty.......cccemnsenses D HE
A5 Mechanlcal durabllity:

Equipment mounted according to manufacturer's
Instruction

Z|Z | Z (|12 |2 |=jZ2 (2|2

=z

Preferred number of no-load operating cycles
expreassd in millions (0,001 - 0,003 - 0,01—
0,03=0,1 =03 - 1rrcrcirmiimiisnsmsesenrent | =

Number of no-load operating cycles performed ...:

[
=z

if no mechanical endurance is steled by the N
manufacturer, a minimum mechanical endurance
gecording o 1he class of intermittent duty shall be
tested (corresponding to BOOD h of operation).

A6 Electiical durability: _ N
Tast according to manufacturer's instructlon N

Number of operating cycles performed .....uuwieni |- N

TRF No. IECENG0947_3B
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IEC / EN 60947-3

Clause l Raquirement - Tast Result - Remark Verdlct
A7 Verlficalion of making and bresking capacities: N

= UlilIzation eatBgory ... voevr e iresnsssssressrsessesseser HE —_

- raled operational voltage Us (V)....ccocceerveeaes sonreet [= —

- ratad operational current le (A) or power (KW)...:

Conditlons for make/break operatlons or make operatlons: N
- test valtage, U= 1,05 Ug (V) ....cmmmmenmmemmnnnt | LT3 = —
L2:-
L3: -
-test current, [ = ... 3 le (A) ool | L1 - —
L2:-
s -
= POWET FACIOT 1uiiraeieececnntemsias e seser e st ereas s Lt - —
L2:-
L3: -
Condltions for make/break operatlons: N
- test voltage, U = 1,05 Ue (V) cviererenens oo | I HE —
[2:-
13-
~test current, | = .., %12 (A) oot | L1 = —
L2: -
L3: ~
- power faclor/ fime constant ..o, (Lt - —
iz: -
L3: -
Number of make/break or make and break N
oparations ... Fee i e s s HE
- recovery voltage duration { 2 50 ms) N
~ eurrent duration (MS) .. wa o |= —_
- time intaerval between oparations (s).........e... S N
Chanacteristic of iransiant recovery voltage if necessary: N
- osciflatory frequency (KHz) ..covevcomoninnn |~ —_—
- maasured osciliatory frequancy (KHz} ...t L1 - N
L2: -
L3: -
R : 1o (o] L TP ST N rrsener vl (LTI - N
L2; -
L3: -

TRF No. IECENG0947_3B
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Report No. 2.03.00854.1.0 /SL2G/CBICCA

IEC / EN 60947-3
Clause Reguirsment - Test Result - Remark Verdlet
8.:3.33.5 |Behaviour of the equipmant during making and N
breaking capacity lests
Test parformed without: -
- endangar fo he operator N
- cause damagse to adjacent squipment N
No permanent arc¢ing N
No flash over between poles or poles and frame N
No melting of the fuse in the detectlon circuit N
8.3.3.3.6 |Canditlon of the equipment afier making and N
breaking capaclfy tests
Immediately after the tas! aguipment must work N
sallsfactorily
- required opaning force nol greater than the test N
force of 8.2.5.2 and table 6
- aquipment is able to carry its rated current after N
normal closing operation
8.3.34 Dislactric verification N
tasi voltage: 2*Ue with a minimum of 1000V~......: |- —
No flashover or breakdown N
8.3.3.5 Leakage current N
test voltage {1,7 Ua} (V)..oreianniniinns preesrparennnd | ® —_
Leakage current (ulilization categorles AC-20A/B, N
and DC-20A/B): < 0,5 mA/ pole (MA) .vcccvsienn |
Leakage current (other utilization categories): N
22,0 mA / pole (MA) .t -
8338 Temperature-rise verlfication N
- conductor cross-section (mm®} / (mmxmm)........ :l- —
-~ test current 18 (A).vvmouimncimimines s D = —
Temperature rise of main circuit terminals N
€ B0 K (K)o isenssensass s H
Supplementary information: N

TRF No. IECENG0947_3B

BAPHO ©
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IEC / EN 60947-3
Clause Requlrement - Test Result « Remark Verdict

A8 Operational patformance lest: N

~ utilization catagory ............ sl | = —

- rated oporational voltage Us (V)................ vmnannal | = —_
- rated operatlonal current le (A) or power (kW)...:
Test conditions for electrical operation cycles: N
- lest VORAge (V)......ccnicsnvnnsssenemsssssennenn | LD = —

i

- tesh eUrrent (A} s sesssseennd | L15 = —
L2;-

- power factor/ime Constant ... arssrenersnad | L2 = —

Numbsr of cycles with current ...........veeceennnnd | - N

Number of cycles without current ...........urueen. S N

First test sequence (with/without current).............; |- —

Second lest sequence (with/wlthout current)...,....: |- —

- time interval between first and second test —
sequence ........ et s rrrersan rsnvstenanned | =

- recovery voltage duration ( 2 50 ms) N

- current duratton {mMs) ....ccecrcrrrnrienines patsrea e - —

- time Interval betwesn operations (8)..........ccevver. |- N

=

8.3.4.1.5 Behaviour of the equipment during tha
operational performance test

Test performed without; —_

- endanger to the operator

- cause damags fo adjacant equipment

No permanent arcing

No flash over batween poles or poles and frame

No melting of the fuss in the detection drcuit

ZlZz|Z2|Z2|Z|=

8.34.1.6 |Condltion of the equipment aftar the operational
performance test

Immediafely after the test equipment must work N
safisfactorlly

- raquired opening force not greater than the test N
force of 8.2,5.2 and table 8

- equipment is able to carry Its rated current after
normal closing operation

TRF No. {ECENG0947_3B
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IEG / EN 60947-3
Clause Requirament - Test : Result - Remark Verdict
8342 Distactric verification N
test voltage: 2*Ua with a minimum of 1000V~,.....: |- —
No breakdown or flashover N
8.34.3 Leakage current N
tast voltage (1,1 Ue) (V)u e coniercranennes N B —
Leakage current (utilization categories AC-20A/B, N
and DC-20A/B). < 0,5 mA / pole (MA) v D e
Leakage currsnt (other utilization categorles): N
<20 mA/ pole (MA) .. =
8.344 Temperature-rise verification : N
- conductor crose-saction (mm?) / (mmxmm}........: |~ —_
~test current 18 (A) ..o - —
Temperature rlse of main clrcult terminals N
SBOK (K)ot s rsssaseens HE
Supplementary information: N
AB Speclal tests: N
- performed tests........ T T, Y 4 N

TRF No. [ECENG0247_3B
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IEC / EN 609473
Clause Requirement - Test lResult - Remark Verdict
Annex C (normative) N
c Single pole operated three pols switches N
c.1 Three pola operated switches of funtdamentally N

the same design, already successfully tested are
deemed lo salisfy the requirements of Individually
operaled three pole devices,

c2 Additional-tests to be performed on single pole N
operated three pola switches
Test "8.3.3.3 Making and breaking capacilios” N
L according fo test sequence | with following
C . modifications
o L1 and L2 are closed, L3 is subjected to the N
required meke-break operation oycle ..................t |-
L2 closed and L3 opaned, L1 Is subjacted lo tha N
required make-hreak opsration cycla.............., el [
Tesl performed in a three phass cirouit N
Test *B.3.4.1 Operational parformance” according N
to lest sequence 11 wilh following modificatlons
L1 and L2 are closed, L3 |s subjected to the N
required make-break operation cyclo ............. il
L2 closed and L3 apened, L1 Is subjactad ta the N
required make-break operation cycls ....... i g
Test performed In a three phase circuit N
Test “8.3.6.2 Fuse protected short circuit test” ’ N
according 1o test sequencs IV with following
madiflcations
For the making test L1 shell be open and L2 N
: ( R closed, L3 Js sublected to the raquired make
R OPETAlioN CYCIB. .o iesse s res st sernesesereses? | =
Test performed In a three phasa clrouit N
C.5 Instructions for use N
The product literature includes following N
statement:
| These devices are intended for power distribution N

systerns whera switching and/or [solating of an
fndividual phase may be necessary and shall not
be used for the switching of the primary circuit of
three-phase equipment,

[
TRF No, IECEN60947_3B \E% =
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Report No, 2.03.00954.1.0 /S1.2G/CBICCA

Temperature rise measurements (with dummy 45 W)
Sequence F, lype SL2G-3x, new

Temperature rise dT of part: Phase Measured dT | Required dT
(K) (K}
L1 50,7
Cable terminals L2 60,7
B LE?-“ 50,7
L1 50,7 <70
Busbar terminals L2 50,7
----- 13 50,7
Acluator - ] <25
Parts Inlended to be louched but not hand-held:
Meiallic — — <30
Non-metallic — 25 <40
Parts which need not be touched during normal aperation:
Melallic —— - 240
Non-metalllc - 34 <50

TRF No. [ECENB0947_3B
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CENELEG CERTIFICATION AGREEMENT

ACCORD DE CERTIFICATION DU CENELEC Ref.no. NTR-NL 4744
CENELEC-ZERTIFIZIERUNGS-ABKOMMEN

NOTIFICATION OF TEST RESULTS

Product fuge-switch-disconnectors

Tested by request of Jean Miiller GinbH, Friedrichstrasse 21,

D-65343 Eltvitlle am Rhein, Germany
Manufactured at (pame and place) - Jean Miller GmbH, Priedrichstrasse 21

D-65343 Blwiile am Rhein, Germany

Rating and principal characteristics Ui 1000V, Ith 722 A/1000 A

Pre-licence faotory inspection carrled

out by YDE
Trade mark (f any) JEAN MIJLLER
Model/Type Ref. S1. 3-3%/1000 and SL 3-3x3/1000

Additional information (if any)

A sample of product has been tested

and found to be in conformity with

the current HDVBN and equivalent

nationa] standard, (number and edition) BN 60047-3:1399

as shown in the Test Report (ref.No.) _2001980.54 (36 pages)

This Notification of Test Results is the result of lesting a sample of the product submitted, in accordance
with the provisions of the relevant specific standard.

This Motification of Test Results has been established by 2 body which participates in the CENELEC
Certification Agreement (CCA) of 11th September 1973 as amended on 29th March 1983. Any other body
participating in the CCA will take this Nofification as a basls for granting a national mark of conformity or a
national approval as specified in the CCA, as long as the standard referred to above is still in force in the
country of that body,

N.V. KEMA Signamre:

Arnhem &3 rﬁ:?’vg
Date: Decembet 6, 2000 ,313;& g%;
£ 7 pay
Internal ref: HLS/Sco e .;5;;;
N.V. KEMA 5 £9
DUtrechtseweg 310, 6812 AR Armnhem or)
P.0. Hox 9035, 6800 ET Ammhem &3
The Netherlands
Telephooe +31 26 3 5628 50

Telefax 431263514922
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TEST REPORT
EN 60 947-3

Low-vbttage switchgear and controlgear
Part 3: Switches, disconnectors, switch-disconnectors and fuse-combination units

Report

£

Raterence No. _____________________________ 1 2007980.54

1 H.L. Schandstok
Appraved by (+ signature) ___........: L.J. W. van Megen
Date of Issue ’ : 2000-11-30

...............................

CONLENES |, \irecrieceieeeninineeeen, 30 PAGES

Tested by {+ signature}

............. NedtsFraaansTnmrrrahnkavrebsnnrnanis

This report is based on a blank test report that was prepared by KEMA using information obtained from
the TRF originator (sea below).

Testing laboratory

NAME o iveieerissrcsesennans ...+ KEMA Registered Quality B.V.

AdAress . e . : Utrechtseweg 310, 6812 AR Arnham, The Netherlands

Testing location . .............seeeenee o @8 @bove and

___________________________________ oeviriiis Holac Laagspanning B.V., Hengelo, The Netheilands
All tests were observed by complier

Client

Neme ... e reraresresiereaerene erevarens : Jean Miiller GmbH

ADUresS..__,....cocverriirme e 1 Friedrchstrasse 21

......... rreerereeessesseesernsmsarsereeeerrest D-65343 ELTVILLE am Rhein, Germany

Test specification

Standard __....v.cevesresnreiens oeren? EN 60 947-3:99

Test proceture |, .. ... . .ciceeiesineens : CCA-schems

Procedurer deviation____.................. : NLA,

MNon-standard test method ... : N.A.

Test Report Form/blank test report

Test Report Form No. ... cervenans : 60947-3B/98-09

TRF osfginator. | ........ceeens vvreenns s KEMA

Master TRF, ..........cccoovusrmmensares : dated 98-05

Copyright reserved to the bodies participating in the Committee of Certification Bodies {CCB) andfor the
bodies participating in the CENELEC Certification Agreement {CCA).

Test item

Description | e eseeeeraes : fuse-switch-disconnector

Trademark ., et rrerasoasesanareens : Jean Miiller

Mode! and/or type reference . .. : SL 3-3x/1000 and SL 3-3x3/1000

Manufacturer .. ..oeevvieesesrenens : Jean Mdller GmbH, Eltville am Rhein, Germany m .




KEMAZ

page 2

2001980.54

-------------------------------------

- WF 1000V, ith722 A/ 1000 A

Particulars: test item vs, test requicements

- method of operation_,

senmeran-brbELpEeRRdRAN TR REN inRFYRY

Rated and limiting values, main eircuit ..

YT TITILN

- rated operational voitage Ue {V)

.........................

- rated insulation voltage Ui {V)

- rated Impuise withstand voltage Uimp (kv}

- conventional free air thermal current Ith {A)

- rated operational curient le {A)

Short-circuit characteristic |,
- tated short-time withstand current Iow (%A}

- rated conditional short-circuit current

.................

- rated operational voltage (V}

.............................

. conventional enclosed thermal current Jthe (A,

- utilization CALEUOTY, ., icvnerisanranine U ;

. dependent manual opsiation

- switching positions ,......... correrees e tereaeaees vt 2 fon and off}
- nurmber of Poles _,.....cceciriiiicieinns tecerrennies courst Sopoles

- kind of current ... rrerreresnaraeesan bt ivsraaninen 1 AC

- umber of Phases . .. ... &3

- rated frequency (Hz) .. .. .cocninnmreniine &0 Hz

- number of positions of the main contacts ... : 2 fon and off}

400 V, 500 V and 690 V
1000 V

: 12 kV
: fuse: 722 A

L1

- rated uninterrupted current iU (A) . ...

- tated short-time making capacity lem {(kA) _ ...t

Rated and limiting values, auxillary cireuits, ...}

- rated frequency (Ha) ............... S

disconnect knife: 1000 A

fuse: 722 A

disggnnect knife: 1000 A
fuse: 722 A

disconnect knifer 1000 A
with disconnect knife;
AC-218 630 A 690V
AC-228 T000A 400V
AC-228B 800 A 500V

with fuse:

AC-21B 630 A 690 V
AC-228 722 A 400V
AC-228 630 A 500V

50 kA at 400 V
N

TRE Nop.; 60847-3B
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page 3
- number of circuits, .......... rerereessreneratar it s Ie ;
- number and kind of contact efements ... b

Co-ordination of short-circuit protective devlces :

- kind of protective device ___............ ereeerevrerees : fuse-link, M3gTr722 NH3 500 kVA (722 A)

Tast case verdicts

Test case does not apply to the test object ,.,.....,.} NCGAD

Test item does meet the requirement - ........... : Plass)

Test itern does not meet the requirement ... : Fail)
Testing

Date of receipt of testitem | .. ... ..cccomreeien ...¢ 2000-02-24

Data(s) of performance of 88T _ . .. ...coveiiiienin” 2000-03 and 2000-06

P T R DL bbb heledeinletaiehalotdulllall b

TRF No.: 60947-3B
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General remarks

This test report shall not be reproduced except in full without the written approvel ot the testiﬁg‘
laboratory. e

The test results presented in this report relate only to the item tested.

“(see remark #)" refers to a remark appended to the report.

"{see appended table)” refers to a table appended 1o the report.

Throughout this report 8 comma is used as the decimal separator.

The making and braaking tests and short-circuit tests were carrded out with a metallic screen placed al

165 mm at the top and 150 mm from the side of the fuse-switch-disconnactor, with the cable terminals
at the top. —_

Tha fusa-switch-disconnector type SL 3-3x/1000 were tested as follows:
Test saquence | and IJ: tests were done on phasg L2, the load circult was connected to phase
L2, phases L1 and 1.3 were connecied to the supply.

Test sequence IV: tests were done with a 3-phase supply, in the ‘0-test’ the load circuit was
connected to alf phases, In the "CO-test’ the load circuit was connected to L1 and L2,

TRF No.: 60947-3B
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Copy of marking plate

JEANMULLER @  C€

[EC/EN 608473 S0Hz
400V -1000A + AC-228
KEct

==-max, 1000A 51W _z,
5133531000 13024300
TM3-1000A  NH3-722A

JEANMULLER B  CE€

IEC/EN 60047-3 5Oz
400V ~1000A - AG-220

Kl. A
—==3-mna¥. 1000A 5TW ez,
3L33x1000 L3921300

TM3-1000A  NH3-722A

L

TRF No.: 60947-3B
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Page 6 2001980.54
EN 60 847-3

Clause Requirement — Test Result - Remark l Verdict
5.2 MARKING

Marking on equipment itself or on nameplate or nameplates attached to the

equipment and legible from the front after mounting

- indication of the open and closed position main contacts are visible In P

the opan position

- suitability for isolation P

. disconnectors AC-20 and DC-20 only: marked

"Do not open under load”
[ Marking on equipment not needed to be visible after mounting:

- manufacturer's name or trademark JEAN MULLER P

- type designation or serial number 5t 3-3x/1000 and P

8L 3-3x3/71000

- tated operational current 7000 A AC-22B 400 V P

- rated operational valiage 400 v P

- utilization category AC-228 P

- rated frequency 50 Hz P

. manufacturer's claim for compliance with [EC/EN 60847-3 F

IEC 60 947-3

- degree of protection P N

Marking on fuse-combination units:

- fusa type NH3-722A P

- maximum rated current 722 A P

- power loss of the fuse-link 51w

Identification of terminais:

- line terminals immaterial F

- Joad terminals L1, 42, L3 P

- neutral pole terminal N

- protective earth terminal N

Data in the manufacturer’s published information:

- rated insulation voltage 7000V P

- rated impulse withstand voltage for equipment |72 kv P

sujtable for isolation or when determinad

- poliution degree, if different from 3 3 P

-rated duty uninterrupted duty P
TRF No.: 6094738 tor: KEMB 5%

:"{ta Aty
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Page 7 2001980.54
EN 80 947-3
Clause Requirement — Test : Result - Remark Verdict
- tated short-time withstand current and duration .. N
. rated short-circuit making capagity . N
- rated conditional short-circuit current 50 kA P
7.1 - |CONSTRUCTION
7.1.2 Current-carrying parts and their connection no contact prassure through P
insulation material
7.1.3 Clearances
Rated impulse withstand voltage {see test sequence 1) P
Creepage distances - ( /
Pallution degree . R - |
Comparstive tracking index (V) .. .. . reaens ;| 600V, 450V, 375V -
Material GrOUP ... _.....oec.ovsseeseceeee S |4, H, -
Rated insulation vaoltage Ui (V) ., teeerereseees 1| 7000V —_
Minimum creepage distances (mm) ... . :| 76 mm -
Measured creepage distances (mm) ... ....... 11> 76 mm P
In case Uimp is not indicated _ N
7.1.4 Actuator
7.1.4.1 Insulation
7.1.4.2 Direction of movemnent S {IEC 447) P
7.1.5 Indication of ¢antact position
7.1.5.1, indicating means by actuator P
7.1.5.2 Indication by the astuator all maip contc?cts are visible in P (
the open position
7.1.6 Additional safety requirements for equipment sultable for isalation
7.1.6.1 Additiona! constructional reguirements for equipment suitable for isolation
{Us > B0 VI:
- marking according to 5.2b _ P
. indication of the position of the contacis all main contacts are visiblein| . P
the open position
- construction of the actuating mechanism S
- minimum clearances actoss open comacts {see | 74 mm | : . _'.":"}-'
Table XM, Part 13 Imim) o iicieeneecrarenone ©
- measured clearances (mm) ........... veeerraniireres 11> T4 om P
- test Uimp across gap (kV) ... crrvvereieenanttins 11785 kV

TRF No,: 60947-3B
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2001980.54

EN 60 247-3

Clause

Reguirement - Test

Result - Remark

Verdict

7.1.6.2

Supplementary requirements far equipment with provision for electrical

interlocking with contactors or clreuit-breakers:

N

auxiliary switch shall be rated according to
1EC 60 947-5-1

minimum time interval between opening of the
gontacts of the auxiliary contact and the
contacts of the main peles (ms) ...

measured time interval (ms} ...

During the closing operation the contacts of the
auxiliary switch shall ¢close after or
simultaneously with the contacts of the main
poles

7.1.6.3

Supplementary requirements for equipment provided with means for padlocking

the open position:

the locking means shall be designed in such e
way that it cannot be removed with the
appropriate padlockis} instafled

fest force F applied to the actuator in an attempt
to operate to the closed posftion (N} | . ......5

rated impulse withstand vohage (kV} . ...}

test Uimp on open main contacts at the test
force

7.1.7

Terminsals

7.1.7.1

All parts of terminals which maintain contact
and carry current shall be of metal having
adequate mechanical strength

{see 8.2.4 below)

Terminal sonnections shall be such that
nedessary contact pressure is maintained

(see 8.2.4 below)

Terminals shall be so constructed that the
conductor is clampad between suitable surfaces
without damage to the conduetor and terminal

isee 8.2.4 below}

Terminal shall not allow the conductor to be
displaced or to be displaced themselves in a
manner detrimental to the operator of equipment
and the insulation voltage shall not be reduced
below the rated valus

(see 8.2.4 below}

8,24

Mechanical propertles of terminals

Mechanical strength of terminals

maximum cross-sectional area of conductor
{0017 110) RN :

envabmmirpEeEsturannte b bl TR d SR EREENE

{eable lugs or busbars)

diameter of thread {mm) :

M1z

torque (Nm) ........... ST b earasaees :

40 Nm x 110%

TRF No.: 60947-3B
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EN 60 847-3
Clause Requirement ~ Test ‘ Result - Remark Verdict
5 timas on 2 separate clamping units . . P
Testing for damage to and accidental loosening of conductar (flexion test} N

conductor of the smallest cross-sectional area -
mm3 e veaenserreans vresarsans cevsrtreereraras t ]

number of conductor of the smallest cross . = .

section ....... SRR,
diameter of bushing hole lmm} | . ........ s —_

height between the equipment and the platen _: ST

mass at the conductor{s) (kg} ..., e rveenarren i -

135 continuous revolutions: the conductor shail N ,
neither slip out of the terminal nor break near (
the clamping unit

Pull-out test N

torce (N ........... veretrrnnnreinnianis veereripasoneirnans t .

1 min, the conductor shall neither slip out of the N

terminal nor break near the clamping unit

condugtor of the largest cross-sectional area C—

numbes of condugtor of the largest cross -
section : Co

ersapanensnay Y I L T T L L LA

diameter of bushing hole [mm) _ ... ...covemmvinenre®

height between the aquipment and the platen . :

mass at ths conductor{s} (ka) _._..... reeaernne

135 continuous revolutions: the conductor shall
. neither slip out of the terminal nor break near

the clamping unit . (
Pull-out test N

force {N} ............. reerenerns e rrertrraevasrrararabrarane ‘—’\\?

1 miln, the conductor shall nelther slip out of the N

terminal nor break near the clamping unit

conductor of the largest and smallest cross-
sectionsl area {mm?*  __ ...

number of conductor of the smallest cross
section, number of conductor of the largest
CTO55 SBCUOM ... 1\ iveesrrrerararenerersipsssesvorzrnsses”

diameter of bushing hele {mm} ... ...

height between the equipment and the platen

mass at the conductor{s} kgt _............... :

TRF No.: 60947-3B
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Vardict

135 continuous revolutions: the conductor shall
neither slip out of the terminal nor break near
the clamping unit

N

Puil-out test

foree IN) Lo nnnes reseneas

terarnees”

1 min, the conductor shall neither slip out of the
terminal nor break near the clamping unit

7.1.7.2

Connection capacity

type of conductors ,.,.,.....ieeeiseiniees

{cable lugs or busbars) -

minimurn cross-sectionat area of conducior

(MM} L viveesarerenerercissessesansnss vRal

saprrnubaerTILEAdd

maxirnum cross-sectional area of conductor
(mm?) ...

number of conductors simultaneously

connectable to the terminal ...

7.1.7.3

Connection

terminals for connection to external conductors
shall be readily accessible during installation

clamping sorews and nuts shall not serve to fix
any other component

1.1.7.4

Terminal identification and marking

terminal intended exclusively for the neutral
conductor

=2

protective earth terminal

other terminals

7.1.8

Additional requirements for equipment provided with a neutral pole

Marking of neutral pole

The switched neutral pole shall not break before
and shall not make after the other poles

ziz|=2im]|=

Conventional thermal current of neutral pole-

7.1.9

Provisions for protective earthing

=2

7.1.9.1

‘The exposed conductive parts shalt be
electricslly interconnected and connected to a
protactive earth terminal

7.1.8.2

The protective earth terminal shall be readily
accessible

The protective earth terminal shall be suitably
protected against corrosion

L—
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Verdict

The electrical continuity between the exposed
eonductive parts of the protective earth teroninal
and the metal sheathing of connecting
conductors

N

The protective earth terminal shall have no other
functions ‘

7.1.8.3

Protective earth termins} marking and
Identification

7.1.10

Enclosure for equipment

7.1.10.1

Design

=

The enclosure, when it is opened: all parts
requiring access for installation and matntanance
are readily sccessible

sufficient space shall be provided Inside the
enclosure

The fixed parts of a metal enclosure shall be
electrically connected to the othar axposed
conductive parts of the equipment end
connected to a terminal which enables them to
be earthed or connected to a protective
conductor :

Under no circumstances shall a removable metal
part of the enclosure be insulated from the part
carrying the earth terminal when the removable
part is in place

The rermovable parts of the enclosure shall be
firmly secured to the fixed parts by a device
such that they cannot be accidentally loosened
or detached owing to the effects of operation of
the equipment or vibrations

When an enclosure Is so designed as to allow
the covers to be opened without the use of
toots, means shall be provided to prevent loss of
the fastening devices

If the enclosure is used for rounting push-
buttons, it shall not be possible to remove the
buttons from the outside of the enclosure

7.1.10.,2

Insulation

=

if, in order to prevent accidental contact
between a metallic enclosure and live parts, the
enclosure is partly or completely lined with
insulating material, then this lintng shall be
securely fixed to the enclosure

7.1

Degree of protection of enclosed squipment

TRF No.: 60947-3B
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Degree of protection ,.,........cc.cecemsicriscsnnaes L N
8.3.3 TEST SEQUENCE I: GENERAL PERFORMANCE CHARACTERISTICS
8.3.3.1 Temperature-rise ]
ambient temperature 10-40°C ... ... ... i|23°C -
test enclosure W x H x D (mm x mm x mm} , |- =
material of enclosure . ... cerveers e - -
Main circuits, test conditions:
- conventional thermal current Ith (A) |, . ..........}| 722 A with fuse-links ¢
71000 A with disconnect
knives
- gonventional enclosed thermal current ithe {(A) T
- cable/busbar cross-section {mm?3) / tmm) .., | fuse-links: 50 x 70 mm y
' bushar and 2 x 240 mm?®
cable
disconnsct knives:
60 x 10 nun horizontal
bushar and 2 x 60 x & mm
outgoing terminals
Fuse-link details {fuse-combination units only):
- manufacturer's name, trademark or Jean Miiller
. identification Mark ,,........cueisimraninsinecicsnnes :
- manufacturer's model or type reference . oo | M3gTr722 NH3
-rated current (A) ... . e L1500 KVA (722 A)
-power loss (W) ... eereepreiereanies 8T W
- rated bresking capacity (kA) ____ ... eerereaeaerens 1| 700 kA
Temperaturae-rise {see appended table)
Auxiliary circuits: temperature rise of connecting
terminals (K} ... - e
idem, requirement (K} ,,.........coemieieiinnece: e
rated operation current (A) e
cross-section (mm?) .. . TP
8.3.3.2 Test of dielectric properties, impulse withstand voltage (Uimp indicated):
- rated impulse withstand voltage (kV} . _....... [712kV
- test Uimp main cireuits (KVI s 1| 74,8 kV
TRE No.; 60947-3B
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Clause Requirement — Test ’ Result - Remark Verdict
- test Uimp auxiliary circuits (kV) .. et aneen. : N
- test Uimp on open main contacts {equipment 18,5 kV P
suitable for isolating) (KV} . . ieesesreeinine b
Test of dislectric properties, dielectric withstand voltage {Vimp not Indicated): i
- rated insulation voltage (V] |, .. cciimmocernreens - -
- rhain circuits, test voltage for 1 min{V} _ ..!
- control and auxiliary circuits, test voltage for
imin iV bessererrpreirriievaybarrararrasiaay .
8.3.3.3 Making and breaking capacity fuse-switch-disconnsctor type

utilization category __............... , .. |Ac-228 -
ratad operational voltage Ue (V) | ... :f400 vV —
rated operational current le [A} or power (kW) | 7000 A -

Conditions, _maka!break operations or meke operation AC-23A and AC-23B

only:
- test voltage UfUe = 1,08 1{V} ... eaeeen L1427 V -
L2: 4271V -
L3: 420V
-testcurrent e = [A} e L1 3800 A
L2; 3830 A
L3: 3860 A
- power factor/time constant | . .....ccconennns (|L1: 0.64
. 1.2: 0,64
L3: 0,64
Conditions, break operation AC-23A and AC-23B oniy:
- test voltaga UfUe = 1,06 (V) ... ....cccoeeees Ak
: L2:
L3:
- test current We = (A} ... e LN E
L2:
L3
|- power faCIOT et L
. L2:
L3:
transient recovery voltage (V) ... . Len421 Vv
' L2: 427V
L3: 420V B
current duration (M) . .,...s.cecoooorensmsseeee N G =
time interval between operations .. ...............}| 189 S —

TRF No,; 60947-3B
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Number of make/break or make and break 5 x make/break P
OPEIAHIONS |\, 1 verreesreerrersrenisninsianssensrssizens : '
Characteristic of transient recovery voitage for AC-22 and AC-23 only
oscillatory frequency (kHz) _ ............ e :186,3 kHz -
Measured oscillatory frequency {kHz) __.....i{L1: 87,7 kHz P
L2: 87,7 kHz
L3: 87.7 kHz
FAGTOT ¥ ....vsseereressssssenserassssssmonsbsnssneniissosieses L1 1,77 P
L2: .77
L3: 7,77
8.3.3.3.5 |Behaviour of the equipment during making and B
breaking capacity tests
8.3.2.3.6 |Condition of the equipment after making and P
breaking capacity tests
8.3.3.4 Dielectric verification
test voltage {Z Ui) for 1 min (V) ,....... reeveans 1| 2000V —
No flashover or breakdown - P
8.3.3.6 Leakage current
Leakage current (utilization categaries AC-20A, N
AC-20B, DC-20A and DC-20B) 0,5 mA ...}
Leakage current (other utilization categories} < & pA P
L2MA) Lrieeereacens treerereseesieeaneearranes
test voltage (1,1 Ue) (V) ___....coesvrnsennvinion 49OV —
8.3.3.6 Temperature-rise verification
. Temperature rise of main circuit terminals fusg-finks: 38 K — 60 K P
80K ... SO S :
. disconnect kiives:
52K~-80K
conductor cross-sactional area Imm?) ____ ...} fusa-finks: 50 x 10 mm
busbar and 2 x 240 mm?*
cable
disconnect knives:
60 x 10 mm bushar and
4 x 150 mm? cable
185t CUMBNT 18 1A} ... ueisssesereseesessenrasmenees :| fuse-tinks: 722 A
disconnect kpives 1000 A
8.32.3.7 . |Strength of actuator mechanism {switch-disconnectors and Us > 50 V only}
- actuator type {fig.) ... eereeeneirntnreean et : | ons-hand oper@tgﬂfﬁq\ =

TRE Nop.: 60947-3B
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actuating force for opening (N} | ... ....ccocoecveinre :[275N . -
test force with blocked main contacts (N} ... | 400 N o R
Lockability of driving mechanism in OFF-position N
at test force and blocked main contacts _,,,.....}
Position indicator does not show OFF-position P
after capiure of test force at blocked main
contacts
8.3.3.3 Making and breaking capacity fuse-swﬁch—a‘isconnecta} type
5L 3-3x/1000
utifization Category ... .......eeisninns veerrsaear :|AC-228 -
rated operational voltage Ue (V) ... ............. .| 400 A - (

rated operational current le {A) or power (KW} 1| 7000 A —

Conditions, make/break operations or make operation AC-23A and AC-23B
only:

- test voltage UfUe = 1,05 (V) .....ovirerinae KK o _
L2: 426 V )

L3:

-test current lfte = {A) ... et ienserasanans ;LT -
L2; 3768 A R

L3: K - ,..__.'.-

- power factor/time constant ... ... s[L1s
12: 0,64
L3:

Conditions, break operation AC-23A and AC-23B only:

- test voltage U/Ue = 1,05 (V) ..oiceerannn? | LT
L2:
L3:

- test current i{le = {A) ., o ererereaen ererreenns (L1
L2;
L3:
- power fagtor ¢|L1:

................ Rt PP
L3:

transient recovery voltage (V) . ....oieceennnens L1
L2: 426 V
L3:

current duration IMS) |, eeeeiaiee i 1| 600 ms

time interval between operations ___...___........ L1780 s ST

Number of make/break or make and break 5 x make/break P
operations :

TRF No,: 60847-3B
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Characteristic of translent recovery voltage for AG-22 and AC-23 only

oscillatory frequency (kHz) ............ rerverarsenes 1 85,9 kHz —

Measured oscillatory frequency {kHz) ............ LT p
L2; 89,6 kHz
L3:

FACION Y uvvrecamreereninsreneressenns SURRUITOPRROPN RINE P
L2: 7,17
L3:

8.3.3.3.6 |Behavlour of the equipment during making and P

breaking capacity tests

8.3.3.3.6 |Condition of the equipmant sfter.making and P
breaking capacity tests

8.3.3.4 Dielectrlc veriﬁ_cat‘mn
test voltaga {2 Uil for 1 min (V) ) 1| 2000V —

.....................

No flashover or breakdown P

8.3.3.5 Leakage current

Leakage current {utilization categories AC-ZOA, N
AC-20B, DC-20A and DC-20B) 0.6 MA ...
Leakage current (other utilization categories) 4,0 pd - 8.3 pA P
S2mAl ... vrevieerenrerestas eerensensrans cevrrentrerion
test voltage {1,1 Ueh (V) . rereereeeveereeans .....i| 440 V, tested with 800V S ="
8.3.3.6 Temperature-rise verification
Temperature rise of main circuit terminals fuse-finks: 49 K - 72 K P
P <BOK e o .
----------------- P L L CE T AR R L LRl d,sconnsct kn‘ueS:
5TK-74K
conductor cross-sectional area (mm®) ... 1| fuse-links; 50 x 70 mm
busbar and 2 x 240 mm*
cabla

disconnect kaives:

60 x 10 mm horizontal
busbar and 2 x 60 x & mm
outgoing terminals

test current le (A} ... :| fuse-finks: 722 A

ineesibyndnbatbtadrerupaneiny

disconnect knives 71000 A

8.3.3.7 Strehgth of actuator mechanism [switch-disconnectors and Ue > 50 V only)

-

acuator type (fig.} ........ eorervresmsttossnisans vt | onE-hand operated fo] e

actuating force for opening (N} ... ereriane L I8N

—
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test force with blocked maln contacts {N) . i|400N —_
Lockability of driving mechanism in OFF-position N
at test force and blocked main contacts __,,....."
Position indicator does not show OFF-position P
after capture of test force at blocked main
contacts

8.3.3.3 Making and breaking capacity fuse-switch-disconnector type

5L 3-3x3/7000
utilization Gategory ... ..ovieeeeeieneerenennes S |AC-218 —
_{rated operational voltage Ue (V) .., s =0 AY —

rated operational current le {A} of power (kW) : 630 A -

Conditions, make/break operations or make operation AC-23A and AC-238

operations ..., eameetaeeeeretrereeesarasernrasnanasrany -

only:
- test voltage U/Ue = 1,05V} _ ......ccooen.n L 747 V -
L2; 747 V
L3: 747 V
- test current lfle = {A} L1 974 A -
L2: 986 A
L3;: 985 A
- power factorftime constant | ... ({L1: Q.95
L2: 0,85
) L3: 0,95
Conditions, break operation AC-23A and AC-23B only:
- test voltage UflUe = 1,05V} . ......cees At
’ L2:
. L3:
- test cutrent Wle = (A} .. v H LT
L2:
£3:
- power factor | L
L2;
L3:
yansient recavery voltage (V) . ................i|L1: 747V
L2: 747 V
L3: 748 V
current duration {ms) ... frereesns e L :
time interval between operations |, ... ivranns 160 s A
Nurnber of make/break or make and break 5 x make/break P

Characteristic of transient recovery voRtage for AC-22 and AC-23 only

TRF No.: £0947-3B
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oscillatory frequency (kHz) .. reeererrearaeens o.t| kKHz —_
Measured oscillatory frequency (kHz) ... HINK N
L2:
L3:
[T 0 rrrr i aree i ra e L N
L2:
L3:
8.3.3.3.5 |Behaviour of the equipment during making and P
breaking capacity tests
8.3.3.3.6 |Condition of the equipment after making and P
breaking capacity tests
8.3.3.4 Dietectric verification —=
test voltage (2 Ui} for 1 min (V) ., e rrereeans (| 2000V —
Na fiashover or breakdewn F4
8.3.3.5 Leakage current
Leakage current {utilization categories AC-20A, N
AC-20B, DC-20A and DC-20B) s 0,6 mA , ...}
L eakage current {ather utilization categories) 4644 -82uA P
£2mA} ... brecssirerrasristesarisesan brvienriueenirerinens :
test voltage {1,710} {V} | ... ... e 21 789 V, tested with 800 V e
8.3.3.6 Temperature-rise verification
Temperature rise of main circuit terminals fuse-tinks: 57 K —~ 74 K P
SBOK ... verennenaeranees verisereresane T :
conductor cross-sectional area {mm?} ., ........ s | fuse-links: 40 x 70 mm
busbar and 2 x 185 mm*
g cable
test current Te {A) . ... evrareerreeees erervararams ..\ | fuse-links: G30 A
8.3.3.7 Strength of actuator mechanism {switch-disconneciors and Ue > 50 V only)
actuator tYPE (0D et reerncsenenenvenares :| one-hand opsrated (e)
actuating force for opening (N} ..., ..... N 278N
test force with blogked main contacts (N) ,......:[400 N
Lockability of driving mechanism in OFF-position
at test force and blecked main contacts | ......}
Positlon indicator does not show OFF-position £
after capture of test force at blocked main
contacts
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8.3.3.3 Making and breaking capacity fuse—swltch-;:‘fsconnectar type
5L 3-3x/1000
UtiliZatioN GAtEGOTY ., ....ccovnsrimirsoremssrerines .:|Ac-218 —
rated operational voltage Ue {V} | ... ... 1| 690 V ) -
rated operational current le (Al or power (kW) , 1| 630 A -
Conditions, make/break operations or make operation AC-23A and AC-23B
only:
- test valtage WUe = 1,064V}, ... HIR K -
L2; 747 V
L3
- test current e = (A} ... rorresereneessanis LT - (
L2: 987 A : :
L3:
- power factor/time constant ... ... LT .=
: L2: 0,94 ’
L3:
Conditions, break operation AC-23A and AC-23B only:
- test voltage U/Ue = 1,08 (V} .. eevenrve Lt -
L2:
L3:
-test current lle = {A) | . .o L
L2:
L3:
- POWRr FBGEOT .\ 1vveeeeeecevcnsesmmsrntsesennens | 21
L2:
L3:
transient recovery voltage (V} . .....oceieies ;iL1:
L2; 744 V
L3:
current duration IMs) . ........ccoiiviinninnee e 11360 ms ;
time interval between operatllons ... .. ....cc.. 160 s i '-r:‘
Number of make/break or make and break & x make/break P
operations ... frerrenrenrertenineearnartyeasssnns
Characteristic of translent recovery voltage for AC-22 and AC-23 only
osciltatory frequency (kHzb | . ...oceeeereiniinenie” kHz RERS
Measured oscillatory frequency (kH2) | ... 4 IR N
L2:
L3:
Factor ¥ ....ceienevivns ververnnraens W IS E N
L2:
L3:
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8.3.3.3.5 |Behaviour of the equipment during making and P
breaking capacity tests _
8.32.3.3.6 |Condition of the equipment after making and P
breaking capaclty tests
8.3.3.4 Dielectric verification
test voltage {2 Ui} for 1 min (V} . __........... LLct2000v —
No flashover or breakdown P
8.3.3.b Leakage current
Leakage current {utilization categories AC-20A, N
AC-20B, DC-20A and DC-20B} s 0.5 mA . ... :
Leakage current {other utilization categories) 4.4 ua - 8.1 pA P
S2MA) e vrerarcrreisesaasss sarant Cerressarans :
test voltage (1,1 Ue) [V} . .. .crieens - 11759 V, tested with 800 V -
8.3.3.6 Temperature-rise verification
Temperature rise of main circuit terminals fuse-finks: B8 K - 73 K P
SBOK e ebeaeseriarearraaares :
conductor cross-sectional aree (mm?) .., N 1| fuse-links: 40 x 10 mm —
bushar and 2 x 185 mm?*
cable
test current le (A) ..., e aerarenee rereeerens e b | Fuse-links: 630 A e
8.3.3.7 Strength of actuator mechanism {switch-disconnectors and Ue > 50 V only}
actuator type {fig.} . ...ieiiiirenieees errrereesras 1| one-hand vperated (e} s
actuating force for opening (N} ... Veoresevaenrines {787 N
' test force with blocked main contacts (N} ... :|400 N
Lockability of driving mechanism in OFF-position
at test force and blocked main contacts _,...... :
Position indicator does not show OFF-position P
after capture of test force at blocked main
contacts
8.3.3.3 fuse-switch-disconnector type

utilization gategory ...... bresversrssensananees sorrerec | AC-228 -
rated operational voitage Ue (V) _ ... | 5O00V ot i—',‘:'
rated operational current le (A) or power (kW) | :|800 A Tl

Conditions, make/break operations or make operation AC-23A and AC-23B

only:
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- test voltage Ule = 1,06 {V} . ...ovoeene (|L1: 628 V —
L2: 532 V
L3: 532 V
- test current Wle = {A) .. rereneseaseraniares 1L 2466 A -
LZ2: 2456 A
L3; 2470 A
- power factorftime constant . ..ot L1: 0,65 -
, L3: 0,65
Conditions, break operation AC-23A and AC-23B only:
- test voltage Ule = 1,06 (V) ... IR H —
L2:
L3:
-test current e = (A} ... ALt -
L2:
L3
- power factor .. rreebeereenaneseenis veereeres S LA E -
L2:
L3:
translent recovary voltage (V) . e tL1: 528 V -
' L2: 532V
L3: 633 V
current dUrBtion (MS) . _.....coiweccssnsimecsinnnn {360 M8 -
time interval between operations . .. ..... o \ -
Number of make/break or make and break 5 x make/break P
operations ........ievee reereersenrrcratisnssasinzersrinss t
’ Characteristic of transient recovery voltage for AC-22 and AC-23 only
osciliatory frequency (kHzl | ......ccoeereee et 65,75 KHz —-'T!: :
Measured osciltatory frequeney {kHz) | ....... ;L1 86,7 kHz P
L2: 67,6 kHz
L3: 65,8 kHz
Factor ¥ ......cooee crentereneeeen e psaerearasre e nan L1 .72 P
L2: 7,717 '
L3: 7,77
8.3.3.3.5 |Behaviour of the equipment during making and P
breaking capacity tests
8.3.3.3.6 |Condition of the equipment after making an P
breaking cepacity tests .
8.3.3.4 Dielectric verification
test voltage (2 Uit for 1 min (V) | ........coooreee” 2000V
No flashover or breakdown
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8.3.3.5 Leakage current
Leakage current {utilization categories AC-20A, N
AC-20B, DC-20A and DC-20B) £ 0,6 mA ...}
Leakage current {ather utilization categorles) 3,9u1-84uA F
S2mMA) e, cevseireres e raenieenrenrresentesans
test valtage (1,1 Ue) IV] | iieeeciririmrecereiieens 1550 V. tested with 800 V -
B.3.3.6 Termperature-rise verification ‘
Temperature rise of main circuit terminals fusa-links: 6T K~ 78 K P
SBOK it e verenserererianeen :
disconnect knives:
—_— 43 K- 61K
conductor cross-sectional arga {mm?* __, .........} fuse-links: 40 x 70 mm -
busbar and 2 x 185 mm?*
cabla
disconnact knives:
50 x 10 mm busbar and
2 x 240 mm?* cable
toSt CUITENE 1 {AY | 1o eeeseerocesaennns | FUSEClIKS: G30 A - -
disconnect knfves 800 A
8.3.3.7 Strength of actuator mechanism {switch-disconnectors and Ue > 50 V only)
actuator type (fig.) i eeeenbernnes 1| ane-hand operated (o}
actuating force for apening N} ,........oceeevenee | 278 N
test force with blocked main contaets (N} | ,...! 400 N
Lockability of driving mechanism in OFF-position
at test force and blocked main contacts _,..... :
Position Indicator does not show OFF-positlon P
after capture of test force at blocked main
contacts
8.3.3.3 Making and breaking capacity fuse-switch-disconnector type
' St 3-3x/1000
LLHiZATION CALBGOMY ...........osvrsessrcsssssiessinrone :|Ac-228 e =
rated operational voitage Ue (V) .. .. .ccccccrerrns {500V S
rated operational current le lA) or power (kW) . 800 A —
Conditions, makefbreak operations or make operation AC-23A and AC-238
only:
TRF No.: 60947-3B




KEMAX

Page 23 2001980.54
EN 60 947-3
Clause Requirement - Test Result - Remark Verdlot
- tast voltage UfJe = 1,06 (V] _ _.....eeeeen I —_
L2: 628V
L3:
-test current tle = {A) ... ST B I & -
L2: 2474 A !
L3:
- power factorftime constant . ........ceieeee LT -
L2: 0,66
L3:
Conditions, break operation AC-23A and AC-23B only:
- test voltage UfUe = 1,058 1V) ___ ...ceveinenn HINE —
1.2: {
L3:
crest current 118 = (A) . oesseeenensn B —
' L2: -
L3: .
-power factor | e L -
L2:
L3:
transient recovery voltage (V) ... ...coiiienre rjLi: —
2: 632 V
L3:
current duration (Ms} ... .......cococivrenns S .i[480 ms —
time interval between operations .. ...... ni| B0 _
Number of make/break or make and break 5 x make/break P
OPErationS .., . cceveresrarsesresrnnnss rrereeeas
Characteristic of transient recovery voltage for AC-22 end AC-23 only
oscillatory frequency (KHzZ) | . ..oivenienninss :| 65,75 kHz —«}g\“
Measured oscillatory frequency (kHz) .. ....... (L P (
L2; 66,7 kHz
L3
FAOTOT ¥ ..eoviveevsirvessassemramrenssbarssssenebssnanasss RIS P
L2: 1.712
L3:
8.3.3.3.5 |Behaviour of the equipment during making and P
breaking capacity tests
8.3.3.3.6 | Condition of the equipment after making and P
breaking capacity tests
8.3.34 Dielectric verification
test voitage {2 UN for 1 min (V) . .. .....:}|2000V —
No flashover ar breakdown ? i
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8.3.3.5 Leakage current
Leakage current {utilization categories AC-20A, N
AC-20B, DG-20A and DC-20B) < 0,6 mA ,....*
Leakage current (other utilization categories) 4,7 pA —- 8,3 pA P
£2mAl ..., Cerreenereenens rerereneeneneeteranas veesern :
test voltage (1,1 Uel (V) | ... errerevteas 1| 550 V, tested with 800 V -
8.3.3.6 Temperature-rise verification
Ternperature rise of main circuit terminals fuse-links: 65 K - 73 K P
£80K . 3 .
---------------------------- JadbpesnalbrandnayTaRny d‘.scannacr knllfes.‘
E2K-60K
conductor cross-sectional area {Imm?) ... :| fuse-links: 40 x 10 mm —
‘ busbar end 2 x 185 mm?
cable
disconnect knives:
50 x 10 mm husbar and
2 x 240 mm? cable
teSt CUITENT I8 LAY s veeressseesnrenennes s | TUISE-HIKS: 630 A -
disconnect knives 800 A S
8.3.3.7 Strength of actuator mechanism (switch-disconnectors and Ue > B0 V only}
actuator tYPe (1. v eaeaveens vt one-hand operated (e)
actuating force for opening (N} ., _.,........ceenn i) 787N
‘ test force with blocked main contacts (N) ,__,.,*[400 N
Lockability of driving mechanism in OFF-position
at test force and blocked main contacts ...
Position indicator does not show OFF-position P
after oapture of test farce at blocked main
contacts
8.3.4 TEST SEQUENCE IIl: CPERATIONAL PERFORMANCE CAPABILITY
fuse-switch-disconnector type SL3-3x/1000
8.3.4.1 Operational performance test
| utilization category ,,.......... N cveniieseens | AC-228 o
cated operational voitage (M) ... . ... :| 200 v -
rated operational current {A) ............. e 1| 7000 A -
Test conditions electrical operation cycles: '
L g:—- M m‘}?’ R ‘?%
» K '?(\ %‘? &"‘fw
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test voltage (V} , ... LT - -
L2: 413 V
L3:-
test current (A} ... rerreerrrs s L - -
L2: TQU3 A
L3: -
power factorftime constant .. . ... et - -
L2: .87
13: -
Number of cycles with current . ...................}| 100 P
Number of eycles without current | _____.......... (| 500
First test sequence (with/without current) . | with current -
Second test sequence (with/without current}  :{ without clirrent —
time interval between first and second test 7 hour -
SEUUBIIGE | . criinrrrrrrnrrivorbrrarasnannsrarans certasn :
8.3.4.2 Dielectric verification
test voltage (2 Ui} for Tmin (V) | .ees LLil2000V —
No breakdown or flashover P
8.3.4.3 Leakage current
Leakage current (utilization categories AC-20A, N
AC-20B, DC-20A and DC-20B} £ 0,5 mA | ...}
Leakage current {other utilization categories) 5,7 pA - 7.7 pA P
S2MA . ..i U PP ;
test voltaga (1,7 Uel (V) . o ieieereiennns 11440 V. tested with 800 V -
8.34.4 Temperature-rise verification
Temperature rise of main circuit terminals fuse-finks: 59 K— 71 K P
< -
SBOK o persereeresmessecarsrrassemsciins eeereesinens i disconmect kfves:
47 K~ 57 K
conductor cross-sectional area {mm?) .. . t|fusg-links: 50 x 70 mm
- : buspar and 2 x 240 mm?
cabla
disconnect knives:
60 x 10 mm harizontal
busbar and 2 x 60 x 5 mm
otilgaing terminals
testourrent le {A) . e :|fuse-links: 722 A
disconnect knives: T@O-A\ :
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8.3.4 TEST SEQUENCE II: OPERATIONAL PERFORMANCE CAPABILITY
fuse-switch-disconnactor type SL3-3x/7000
8.3.4.1 Operational performance test
utilization category . ............cciseenes vvreernreners 1| AG-228 —
rated operational voltage (M} . .., reveraereressenne 1500 V -
rated operational current {A) | ..t 800 A —_
Test conditions electrical operation cycles:
test voltage (V) ... ..o HL1: - —
L2: 570V
L3: -
test current (A) ., R rrerrenneans RURRIOO ] I H -
L2: 814 A ‘
L3: -
power factorftime constant | .. ... e H A -
L2: 4,80
L3: -
Number of cycles with current |, reraeraner st | 200 P
Number of cycles without current . ivreinas 1] &00 P
Eirst test sequence {with/without current) ,_._...3 with current s
Second test sequence {with/without current) | without current — .
time Intarval between first and second test 1 hour
SEQUEBNCE ... pmreiniessins resentorrns Mivesaranreesseerase?
8.3.4.2 Dielectric verification
test voltage {2 Ui} for 1 min (V) ..., i| 2000V S s
No breakdown or flashover P
8.3.4.3 Laakage current
Leakage current (tilization categories AC-20A, N
AC-20B, DC-20A and DC-20B) Q.5 mA .. :
Leakage currant {other utilization categories) 4,8 ph - 7,3 pA P
S2mA vrestrsesarans verrrans PP
test voltage {1,1 Uel V) ..o oot 1} 550 V, testad with 800 V e
8.3.4.4 Temperature-rise verification
Temperature rise of main circuit terminals ° fusa-links: 56 K - 72 K P
o oo essae e e er s  disconnect knives:
45 K~ 60K

TRE No.: 60947-3B
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conductor cross-sectional area (mm?) ., oo Vfuse-tinks: 40 x 10 mm -
busbar and 2 x 185 mm?
cable
disconnect knives: .
50 x 10 mm husbar and ot
2 x 240 mm? cable -
test current le (A) s veerrrernees :|fuse-finks: 630 A =
disconnect knives: 800 A i
8.3.4 TEST SEQUENCE Hl: OPERATIONAL PERFORMANCE CAPABILITY
fuse-switch-disconnectar type SL3-3x/1000
8.3.4.1 Operational performance test
utilization category ........,...... verververaresaanis v JAC-218 -
rated operational voltage (V) . ... erareren aLl|eeo v -
rated operational current {A} | . ....ooerimienens :|630 A —
Test conditions electrical operation cycles:
test voltage (V) ..., ...corvemrecorarannes S JIREE
L2: 689 V
L3: -
test eurrent (A} . rersreeseserirTer H IR
L2: 632 A
L3: -
' power factorfiime constant ___....... R T Lt -
L2: 0,95
) L3: -
Number of cycles with current ... 1| 200
Number of cycles without current |, . ......... 1| 800
First test sequence {with/without current) | with current
Second test sequence (with/without current} _, t|without curent
tire interval between first and second tast 1 hour
SBAUEBNCE || cireerirersintirsanioessvnirrsarpsazanrere
8.3.4.2 Dielectric verification
test voltage {2 Ui} for 1 min (V) ..., | 2000V BULGEa
No breakdown or flashover P
8.3.4.3 Leakage current
Leakage current (utilization categories AC-20A,
AC-208, DC-20A and DC-20B) < 0.5 mA ...}

TRE No.: 60947-38
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Leakage cutrent {other utilization categories) 56 uA -~ 780A P
S2mA e Ceveeemrensaseeraes berereve reeeret
1est voltage (1,1 Ue} (V] _ ... tevnaseeressenmmons .....1 789 V, tasted with 800 V -
8.3.4.4 Temperature-rise verification
Tamperature rise of main circuit terminals fuse-links: 55 K - 76 K P
SBOK L oveeiicenrrre i scrrares e sy .
conductor cross-sectional area (mm?®) | . __....... | fuse-finks: 40 x 10 mm -
busbar and 2 x 185 mm*
cable
tost CUTent 18 (A} | . ...+ soooeeosscssrsssessnnsss | USE-IRKS: 630 A -
8.3.4 TEST SEQUENCE Hl: OPERATIONAL PERFORMANCE CAPABILITY
fuse-switch-disconnactor type SL3-3x3/1000 only without current
8.3.4.1 Operational performance test
utilizatlon category . ......... vesernras fevienn e 1| AC-228 -
rated operational voltage (V) ..., evreeerieararenre (|40 Vv -
rated operational current {A} ... v eeiaraeee :| 7000 A —
Test conditions electrical operation cycles:
test voltage (V) ..o i NS L
LZ:
L3: -
test current {A) | Vererresereerns L1 -
1.2:
L3: -
power factorftime constant | ... R418 HE
L2:
13: -
Number of cycles with current . _..........oce0ne :
Number of cycles without current _ ... ........... 11500 + 700
First test sequence {with/without current) | , 1| without current
Second test sequencae {with/without current} ¢
time interval between first and second test
sequence ..., fererrierens reertvrsereriseeses pravesss :
8.3.4.2 Dielectric verification
test voltage (2 Ui for 1 min (V) . vereeenns :| 2000 v L
No breakdown or flashover P
8.3.4.3 Leakage current
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{ eakapge cucrent {utilization categories AC-20A, n
AC-20B, DC-20A and DC-20B) <0,bmA .
Leakage cutrent lother utilization categories) 4,8 pA ~ 7,3 pA P
S2MA it aa s T,
test voltage (1,1 Ue) (V) ... e 1| 440 V, tested with 800 V -
B8.3.4.4 Temperature-rise verification
Temperature rise of main circuit terminals fuse-links: 57T K - 68 K P
SBOK i | ;
............ WisnsmsatdbbsRNERAOIIFbTE d's.connecr ,fﬂwes:
67T K- 74K
conductor cross-sectional area (mm?) | ... :| fuse-finks: 50 x 70 mm -
bushar and 2 x 240 mm?
cable
disconnect knives:
60 x 10 mm horizontal
hbusthar and 2 x 60 x 5§ mm
outgoing terminals
test current le (A} . ... eraraen rreaeeees : | fuse-links: 722 A —
tisconnect knives: 1000 A
8.3.8 TEST SEQUENCE Ill: SHORT-CIRCUIT PERFORMANCE CAPABILITY N
8.3.5.1 Short-time withstand current test
. Reted short-time withstand current low (A} |, :
test voltage (V} ... veerrereaenaes vrerreneanes L
L2:
L3:
£, teSE CUITRNt (A) ..., 1us.svvessemeseenreseersens INE
L2:
L3:
peak tesT CUNENt (A} | . . veveeresevsssarecerenens s
L2:
L3:
power factorftime constant |, ..........cccooeenn L
1.2:
L3:
test duration (s} ...... veerrteetiae trirvesresperssenarennes -
Equivalent with . eenreeenreereeaers ceveraerensene :
8.3.5.1.5 |Behaviour of the eguipment during the test
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8.3.5.1.6 |Conditions of the equiprnert after the test e
8.3.5.2 Short-circuit making capacity
Rated short-circuit making capacity lem {A) . ..5
test voltage (V) .. ..coecrieevivrvmnneninnrscennns - L1 -
L2:
L3:
r.m.s. testcurrent (A) | e revereane L1 -
L2:
1.3:
peak test current (A} rertesaeerersseee et nsenes L -
L2:
L3:
power factor/time constant _ .. ... .. ..., HIAE -
L2:
L3:
current duration (s} .,............coceen..e - 3 -
pumber of Making cyeles | . ... e : -
8.3.56.2.5 |Behaviour of the equipment during the test
8.3.5.2.6 |Conditions of the equipment after the test
8.3.5.3 Dislestric verification
test voltage (2 Ui} for 1 min (V} ... ........ -
No flashover or breakdown
8.3.5.4 Leakage current
Leskage current {utilization categories AC-20A,
AC-20B, DC-20A and DC-20B) < 0,5 mA ..
Leakage current {other utilization categories)
S20mA ... Vevveeraens vreeerenarnases crarrernenst
test voltage (1,1 Ued {V} . ..riiriiiiinns v :
8.3.,6.5 Temperature-rise verification
Temperature rise of malb cireult terminals
80K ... vererrerenses U vvirieenncanes vt
cross-sectional area (mm?) ___..............
test current Je (A) | ....covinicmiininniienannes
8.3.6 TEST SEQUENCE IV: CONDITIONAL SHORT-CIRCUIT CURRENT
fuse-switch-disconnector type 8L 3-3x3/1000
Protective device details:
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- manufacturer’s name, trademark or Jean Miiller . . -
identification mark | ... ...
- manufacturer’'s modal or type reference ,,,.... 1| M39Tr722 NH3 —
- rated voltage (V) | e tvbrrencesataererates et {200V =
- rated CUREnt {A) | s ierensseneenss | 900 RVA (722 A -
- rated breaking capacity (KA} . .., T 1| 700 kA —
8.3.6.2 Fuse protected short-gircuit withstand
test voltage (1,08 Uel (V) e, L1420V —_
L2: 420V "
' L3; 420V
test ourrent (kA} ......... oo rnessssssres :|L1: 50,4 kA -~
L2: 57,8 kA
L3: 50,0 kA
rated frequency (H2) ...........coooorrennisineen, F FO HZ —,
power faCt0r ..., eeicernn osrsrermeanassanatas | 0,22 =
Fuse protected short-circuit withstand
- max. let-through curcent (kA) ..., venrerenes LT 4O A KA —=
LZ: 48,8 kA :
1L3: 40.4 kA
- Jouls integral 1°dt {A%s) ... Fertrisinraraes :[L1: 3690 kAs
L2: 3970 kA%s
L3; 37710 kA%s
Fuse protected short-circuit making
- mean velocity of 15 manually under no-load 7.77 mls
conditions operations {m/fs) _,_ ... ... R et
- point at which the measurement is made .,
- tast speed during the fuse protected short- 0,65 m/s
cirouit making (m/s) . . verveersrresreebessser '
- max. let-through current (kA) __ ... rees et L1 42,7 KA
L2: 42,7 kKA
L3; 6,50 kA
1~ Joule integral At (ATS] i veecarnes :|L1: 3390 kA%s
L2: 3240 kA%s
L3: 88,2 kA e,
8.3.6.2.5 |Behsaviour of the equipment during the test P
8.3.6.2.6 |Conditions of the equipment afier the test’ P
8.3.6.3 Dislectric verification
test voltage (2 Ui} for 4 min (VI .o, il 2000 V e
Neo flashover or breakdown 3 . P
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8.3.8.4 Leakage cutrent
Leakage current {utilization categories AC-Z0A,
AG-208, DC-20A and DC-20B) SO, mA ...}
Leakage current {other utilization categories) 4.2 pA - 8,3 pA P
S20mMA . feererr et s e ebeeasens :
test vahtage (1,1 Ue) (V) | . iiiieiivisnesren i | 440 V, tested with 800 V -
8.3.6,8 Temperature-rise verification
Temperatura rise of main circuit terminals 50K - 69K P
SBOK e Verenabrannernrresin detvreivrteseenees |
cross-sectional area {mm2) . e, :] 50 x 10 mm hushar and —_
2 x 240 mm? cable
test current 18 (A) ... ..coovervieneiaan, peeeeere :|fuse-links: 722 A -~
8.3.6 TEST SEQUENCE IV: CONDITIONAL SHORT-CIRCUIT CURRENT
fuse-switch-disconnector type SL 3-3x/1000
Protective device details:
- manufacturer's name, trademark or Jean Niiller —
identificatlon mark ...,
- manufacturer's model or type reference . 1| M3gTr722 NH3 -
- rated voltage (V) . .......eovermierencnnnnnns :j400 V
- rated cUENt (Al | . ..cciceeeeeccienernee s (1722 A
- rated breaking capacity (KA} .. ...ooovveveeennen i TOG KA
8.3.6.2 Fuse protected short-circuit withstand
test valtage (1,05 Ul (V) | i ieean (L1 420V
L2: 420V
L3; 420V
test gurrent (kAY ..o Li[l1: 50,4 kA
L2; 57,8 kA
L3: 60,0 kKA
rated frequency [Hz) | . ererereaaees ;|50 Hz
power factor . ,.......ueoreicnis s 10,22
Fuse protected short-cireuit withstand
- max. let-thraugh current (KA) ... ... ,iIL1: 38,7 KA
L2: 50,2 kA
L3: 38,7 kA
- Joute integral Pdt (A2s) s L LT 3840 kA*s
L2: 4160 kAls
£3: 3300 kA’S/'A
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Fuse protected short-clrcuit making
- mean velocity of 15 manually under no-load 1,75 m/s -
conditions operations (m/s} | rerrrins e, :
- point at which the measurement Is made _____: -
- test speed during the fuse protected short- 0,65 mis -
GITOUTE MTBKING (M/S) \\.ovuvievcvvovesevsesssvennes
- max. let-through current (kA} e LT 39, 7 KA -
L2: 38,7 kA '
L3:
- Joule integral Pdt (A} :[L1: 2960 kA%s -
LZ: 2960 kA%s .
L3: -
8.3.6.2.8 }Behaviour of the equipment during the test P
8.3.6.2.6 | Conditions of the equipment after the test P
8.3.6.3 Dislectric verification
test voltage (2 Uik for Tminiv) . ... 1{ 2000 V —_
No flashover or breakdown P
8.3.6.4 |lLeakage current
Leakage current {utilization categories AC-20A,
AC-20B, DC-20A and DC-20B) < 0,6 mA
Leakage cutrent {other utilization categories) 40 pA ~ 8,7 A P
S20mMA e derearessarrrebenesenrceers X
test voitage {17 Ued (V} . v U AR40 V, tested with 800 V ) — o
8.3.6.5 Temperature-ise verification
Temperature rise of main circuit terminals 51K - 74K P
S80K i, bersieeieeerecaerntans
cross-sectional area (mm? | eerreraerenens w1 B0 x 10 mm busbar and
2 x 240 mm? cable
testeurrent le (A} | R v | fuseslinks: 722 A
8.3.7 TEST SEQUENCE V: OVERLOAI PERFORMANCE CAPABILITY
8.3.7.1 Overload test
ambient temperature 10-40°C . (23 o
test enclosure W x H x D (mm x rm x mm) ____:|-
material of enclosure | ...t
test current 1,6 theor 1,6 th (&) | ... 7765 A4
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cable/busbar cross-section (mm?) / {mm} : | bushar 50 x 70 mm -
cable 2 x 240 mm?
Fuse-link details:
- manufaciurer's name, trademark or Jaan Miiller —_
identification mark . .............ccooverrnn -
- rated current (A) ..., ererecrecnens 1| S0CkVA (722 A} -
-powerloss (W) | ceormnsseens | 5T W —
- rated breaking capacity (kA) | .. 1| 700 kA —
- time duration of the overload test (s) ..., 111860 s —
Within 3 min after the fusels) haslhave) P
operated (or 1 h), the equipment shall be
operated once, i.e. opened and closed
The equipment shall not have underge any P
tmpairment hindering such operation
8.3.7.2 Dielectric verification
test voltage {2 Vi) for 1 miniv) ... | 2000V -
No flashover or breakdown F
48_.3.7.3 Leakage current
Leakage ¢urrent (utilization categories AC-20A,
AC-20B, DC-20A and DC-20B] 0.5 mA |
Leakage current {other utillzation categories) 5,9 uA - 7,4 pA P
tost voltage (1,1 Ue) (V) R ...t|440 v, tested with 800 v =
8.3.7.4 Temperature-rise verification
' Temperature rise of main circuit terminals 53K~ 720K P
SBOKK s T e :
cross-sectional area (mm?® 1|50 x 10 mm busbar and J:ﬂ
2 x 240 mm?* cable
test gurrent I8 (A) \..,.uveneereirreriia veoon t| fuse-links; 722 A WS
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TABLE: temperature rise measurerments
with fuse-links
temperature rise,dT of part;’ . phase dT {K) required dT
terminal to horizontal bushar system fline terminal) L7 48 70
L2 53 70
L3 62 70
terminal to cable(s) fload terminall L1 66 70
L2 66 70
L3 58 70
internal busbar near insulation material L1 122 145
actuator - 3 25
TABLE: temperature rise measurements
with contact knifes
temperature. rise dT of part: phase a7 (K) required dT
< e T K} -
terminal to horizontal husbar system (line terminal L1 53 70
L2 49 70
L3 47 70
terminal to cable(s) (load terminal) L7 62 70
" L2 64 70
L3 - 87 70
£,
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Remarks

Additional test;

= Parts of insufation material necessary to retaln current carrying parts were subjected to a glow-wirg test
according EN 60947-1, at 960 °C for the other insulation materials 650 °C.
These tests withstood the requirements.,

description:
Type SL 3-3x/7000 : fuse-switch-disconnectar, 3-poles, switching pofe after pole
Type SL 3-3x3/1000 e fuse-switch-disconnector, 3-poles, switching 3-poles
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Ha THIIOBHTES H3NIMTBAaHHA, IPOBCOCHH OT HE3aBHCHMA HINHTRATENIHA 1136013 aropuys,
3a IpenyIaraHuTe BEPTHKANRY Pa3eAMHHTEIH, KaKTO caeasa;

Mapxa: Jean Muller
Oponayir: BEPTHKANEN NpeIuasHTe/l-paseAUHITENH
Cepna: SL3

5.2 Mapkuposka

7.1 Konerpykims

8.3.3 OCHORHH XapaKkTepUCTHKR

8.3.3.1 Tlopunragaye Ba TeMueparypara

8.3.3.2 JuenexTpuyHy CBOHCTIBA

8.3.3.3 Pa6oTHa ¥ TPAHHYHA H3KIFOUBATENHA BH3MOKHOCT IIPH KBCO CHEIHHEHHE
8.3.3.4 Tlposepka Ha ARENEKTPHYHITE CBOHCTRA

8.3.3.5 Toxk Ha yreuka

8.3.3.6 IlpoBepka npu MOBMIIABAHC Ha YEMIICPATYPATa

8.3.3.7 ExcrinoaTallHOHHA BH3MOKHOCT HA 3/IBHXBALHA MEXaHH3EM
8.3.4 Pabori xapaKTepreTHKR

8.3.4.1 MisnuTBaKHe Ha SKCIIOATAMMONHATA BE3MOKHOCT

8.3.4.2 [Iporepka Ha AMENSKTPHYHETE CBOMCTBA Ha MIPEKHCBAY-PA3EUAUTENS
8.3.4.3 Tox Ha yreuka

8.3.4.4 TIpopepka NpH IMOBUIIABAHE HA TEMIIEPATYPATA

8.3.5 XapakTepHCTHKH IIPH KBCO CESAMHEAHE

8.3.5.1 MsnepiRad HMITYICEH TOK

8.3.5.2 PaboTHa m3K0MBaTENHA BE3MOXHOCT NPY KBCO CHEXMHEHHE
8.3.5.3 IlpoBepxa Ha AUSNICKIPHIHATE CBOMCTBA

8.3.5.4 Tox na yreuxa

8.3.5.5 IlpoBepKa npy MOBHUIIABAHE Ha TeMHepaTypaTa

8.3.6 YcnoBeH TOK Ha KbCO CHEAMHEHVE

8.3.6.2 MsmppskaH TOK Ha KBCO CHEIHHEHNUE CHC CTOITIEM MIPEMIAWTEN
8.3.6.3 Ilpoepxa Ha AxeleKTPHYHUTE CBOHCTDA

8.3.6.4 Tok Ha yreuka

8.3.6.5 Ipopepka NpH OBUIUARAHE HA TEMIEPATYPATA

8.3.7 XapakTepHCTHKH IPH TIPETOBAPEAHE

8.3.7.1 HanuTBane Ha ApeTORapBaHe

8.3.7.2 Ilposepxa Ha IHEIEKTPUYHHTE CROICTRBA

8.3.7.3 Tox Ha yreuka

8.3.7.4 IlpoBepka NpH IIOBHIIABAHE HA TEMIIEPATYPATa
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Hemcka Cnyxba no Akpeautauna
[pepocraBeHo cernacHo

C NOANMCAHO MHOTOCTPaHHO criopasymenue Ha EA, ILAC u IAF sa BsaumHo ofobpeHue

AKPEQUTALINA

C nacToswoTo Hemcka cnyx6a 3a akpegurauna NoTebpHaaea, Ye abopaTopusta 3a UsnureaHe
RWE Eurotest

yn. Yrrepiie-Bunme Ne 52, 44143 [loptmyna

| __puTexasa npapomolyus cernacHo ISO/IEC 17025:2005 ga nposexnaa ManuTBaHnA 8 obnactra Ha
ChOPBLXEHUS 1 YPEAW 3@ BUCOKO HANPeXeHue, KOMNaKTHY pasnpeaenuTenHu ypeaby HUCKo
HampexeHwe, kabeny, kabenHa apmaTypa 3a cUnHoToKoBY Kabesn, NPeCcoBN N BUHTOBK

CheaUHNTENH, K0NALWOHHW NPOAYKTY, SNEKTPOMArHUTHa CbBMECTUMOCT, 3a3eMUTENHN
ChHOPBXERMsE

Cou/eTeNcTBOTO 3a aKPRANTALKA BAXU BbB BPb3KA ¢ pelterye or 18.10.2011 ¢ akpeauraunoneH Ne D-PL-15207-01 v e
panvano Ao 17.10.2016r. CueToM C& OT TO3W NUCT Y NPUNOXeHUA o6l 6 crpatuuy.

Perucrpalmoner Homep Ha caugetencrsoto: D-PL-15207-01-01

—

dpanktypT Ha Maiid, 18.10.2011 annn. uHx. Pandy Ernep
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“Ta‘;,ﬁf Akkreditierungsstelle

Deutsche Akkreditierungsstelle GmbH

Bellehene gemiR § 8 Absatz 1 AkkStelleG L.V.m. § 1 Absatz 1 AkkStelleGBV
Unterzeichnerin der Multllateralen Abkommen
von EA, ILAC und tAF zur gegenseitigen Anerkennung

Akkreditierung %

Die Deutsche Akkredltierungsstelle GmbH bestitigt hiermit, dass das Prﬂfja_tiq(qt(;f_iuﬁi:'.

RWE Eurotest GmbH
Unterste-Wilms-Str. 52, 44143 Dortmund

die Kompetenz nach DIN EN lSO/IEC 17025:2005 besltzt Prufungen m fo]genden Bereiche
durchzufiihren: _

. chaltgerate Kombinatlonen,

Hochspanhungsgeriite und -anlagen, Nieders BS
:hraubverbinder,

Kabel, Starkstromkabel-Garnlturen, Press
Isollerstoffe(Isollerole), EMV,Erdu
sowle von PSA bel. Lichtboge : nwirkung

Dle Akkredltlerungsurkunde gilt nurin Verblndung mit dem i 'esch | yom 18 10 2011 mit der
ol 2016.Sle besteht aus dlesem Deckblatt,
speraltinsgesamt 6 Selten.

Reglstrlerungsnummer der Urkunde: D-PL-15207-01-01

Frankfurt am Main, 18.10.2011

Sehe Hiaehie aul dur Edducile
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50 Hristo Smirnenski Bivd.
1164, Solia, Bulgaria

TRANSLATION AGENCY T+359 2 9804090

F-+359 2 9817160
oflice@greg-bg.com

IIpesvd om anamuiicin ek www.greg-bg.com

@upatena dnanien na Akkveditierung Austria
HauwnoranHiaT akpeanTHpaiy oprau
Aldreditierung Austrin
NOTObPIKAABA AKPCAUTAUHATA HA
Jlaboparopun 3a uamirnane
AT Austrian Yustituie of Technology GmbH

-yn. lonay-Cutn 1, A-1220 Brena
Haeutuduraunonen nonep: 0001

At-(pe,uHTﬂLl,HHTﬂ € B3 0CHOBA Ha:
OVE/ONORM EN ISO/IEC 17025:2007
Havanna nata na akpeauranys: 01,12,.1993 p,

Hndopyauna othocHo 0BxBara na axpeanTaumsTa u Akkreditierung Austria
http/iwww. bimw v, gy av/akkreditierung

Tastr axpedumeanun e npedocmasena coe eepmughikam, kotimo nomavpxedasa ve Opzanum 1a orenKa 3a
CHOMEGEMCINGNEING - G YIIINENND nﬁemmmre. Hocauenu ¢ cepmrrlpmm.'rm = OM2OGADI Na WINCKEAHUAING LA
OVE/ONORM EN ISO/EC 17025:2007. Tocq nomaepxcdenite 3a  axpedumanns voxe oOn  Gvde
GOINPOIIBENCIAHO CAMO 8 ITLAHG (hopara.

12.08.2014 r,
Hara

(nodnie e ce veme)
Hona. ishse, n-p. Hopyan Bpynep
Prxosoanten na Axpenurauun Ascrpus

Kpuren tupmest neyar

Honyrodnucanuam, acsun  Kpocmea Kpnemed,  yOocmosepnaont  sepuocnna  na
usgOUEHUS oM J:eu NPEGOQ OM QHINIICKI 3K NG DVHZAPCKU CIUR MLt MPUAOACCHUA
doxyarenm: Yoo urrepe.yue 3t arpedumuniin ¢ damg _12.08.2014 & Hpeeodvm ce cvcmon
om 1 cmp, ¢

Hednue:
Kacarun Kp; 6 Kijvomes
f

/
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GHEG Agency Lid.
60 “Hristo S&yimmski“ Big.
1164 Sofia, Buigaria

T +359 2 9804090, F +359 2 9817160 , 3791
olice@greg-bg.com ) oflice@grag-bg.
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Die Nationale Akkreditierungsstelle / The Natlonal Accreditation Body

AKKREDITIERUNG AUSTRIA

bestat]gt dle Akkreditlerung der / confirms the accreditation of

Prufstelle / Testmg Laboratory

Informatlonen zum Akkredltlerungsumfang und 2u Akkredltierung Austria /
Information about the acgreditation:sgope ¢ and Akkreditierung Austria

https w mwiwsdy,at/akkreditierung

Die Akkreditlerung wurde mittels Bescheld ertellt und-damit bestdtigt, dass dle Konformitdtsbewertungsstelle
- einschileBiich der im Bescheld genannten Standorte -dle-Anforderungen der SVE/ONORM EN [SO/IEC 17025:2007
erfillt. Dlese Beststlgung: der Akkreditlerung-darf nur unverdndert welterverbreitey werden.
The accreditation was granted by a decree’ w!n‘ch confirmis, that the Conformity Assessment Body - Including the sites
mentloned In the decree - fulfiils the requirements of dVE/ONORM EN ISO/IEC 17025:2007. This qufﬂ-matfan of
accreditation may not be reproduced other than In full, : \

12.08.2014 Dipl.-Ing. Dr. Norman Brunhéf, v
Datum / Date Leiter Akkredltierung Austria / Head Akkredi

Abtailung I/12 - Akkreditieruny Austria
+43 (0)1 711 00 - 82306 | Fax; +43 (G)1 711 00 93 - 8236 | DVR ¢

1010 Wlen | Stvbenring 1 | Tel.:
E-Mall: akkreditierung@bmyefw.gv.at | www.bmwifw.gv.atfakkreditlerung




Annex to ISO/IEC 17025:2005 declaration of
accreditatlon for registration humber: L 022

of DEKRA Certification B.V.

This annex is valid from: 29-04-2015 to 01-03-2018

Replaces annex dated: 03-11-2014

Locatilon where activities are performed under accreditation

Head Oftlce
tMeander 1051
6825 MJ
Arnhem
The Netherlands
No. | Material or product Type of actlviiy Reference number Remarks
A. Electrical Safety Tests
ia | Cables and cords Type tesl of cables and cords HD 21 * gge note 3
(CABL) according to the tests in the standard, |HD 22
among others: HD 603
HD 604
- electrical safely tests HD 605

- mechanical tesis

- environmental tests

EN 13501, EN 50143;
EN 650214; EN 50267,
EN £0525; EN 50288;
EN 50399; EN 50618

NEN/EN 50200
NEN/EN/IEC 60228
NEN-EN 50525
NEN/EN 50266
NEN/EN 50362
NEN/EN /IEC 61034

IEC 60092; IEC 60227 *;
IEC 60245 *; IEC 60331;
IEC 60332; |EC 60502-1;
|IEC 60502-2; IEC 60754;
IEGC 60800: IEC 60840;
IEC 62067
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Annex to ISONEG 17025:2005 declaration of
accreditation for registration number: L 022

of DEKRA Cetrtiflcation B.V.

This annex is valid from: 29-04-2015 to 01-03-2018 Replaces annex dated: 03-11-2014
No. | Materlal or product Type of activily Reference number Remarks
1a | Cables and cords Type test oi‘ cablas and cords DEKRA K 42; DEKRA K 102 *geo note 3
{CABL) aceording lo the tests In the standard, | DEKRA K 146; DEKRA K 146
among others: DEKRA K 151; DEKRA X 152
DEKRA K 156; DEKRA K 157
- eloctrical safety tests DEKRA K 158; DEKRA K160
DEKRA K 161; DEKRA K 162
-  mechanical tests . DEKRA K 163; DEKRAK 164
DEKRA K 165; DEKRA K 167 7
- environmental tesls DEKRA K 168; DEKRA K 169 (

DEKRA K 170; DEKRA K 171
DEKXRA K 175; DEKRA K 176
DEKRA K 177; DEKRA K 178
DEKRAK 179 '

8S 6004; BS 6007; BS 4553;
BS 5467; BS 6231; BS 6346;
BS $387; BS 6500; BS 6622;
BS 6724; BS 6683; BS 7211;

BS 7629; BS 7835; BS 7846; BS
7889; BS 8491;

BS EN 50288-7
BS EN 50525

DIN VDE(0815; DIN VDEDO260

Test methods for non-metalllc IEC 60811-201; IEG 60811-202
materials | 1EC 60811-203; IEC 60811-401
- 11EC 80811-402; IEC 60811-403

IEC 80811-404; IEC 60811-405 (

1EC 60811-406; IEC 60811-408
IEC 60811-409; IEC 60811-411
IEC 60811-412; IEC 60811-601
IEC 60811-502; IEC 60811-503
IEC 60811-504; IEG 60811-505
1EC 60811-506; |[EC 60811-507
IEG 60811-508; IEC 60811-50%
IEC 60811-510; IEC 60811-511
IEC 80811-805; IEC 60811-606
IEC 60811-807

Flectslcal test methods for low voltage

energy cables NEN-EN 50395

Non electrical test mathods for low NEN-EN 50396
voliage energy cables
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Annex to [SO/IEC 17025:2005 declaration of
accreditatlon for registration number: L 022

of DEKRA Certificatlon B.V.

This annex is valid from: 29-04-2015 o 01-03-2018 Replaces annex dated: 03-11-2014

No, | Material or product Type of activity Reference number Remarks
1b | Cendulis Typo test of condults according o the | NEN/ENAEC 61386
tests in the standard, among others:
DEKRA K24
- electiical safety tests
EN 50086
- mechanical tests
- environmental tests
1c¢ | Installation systems Type test of cable trays and cable KEMA 55
fadders, according to the tests In the | NEN/EN 50085
Cable frays standard, among others: NEN/IEC/EN 61537
BS EN 61637
Cable ladders - electrical safety tests
- mechanical tests
- envlrenmental tests
1d |Boxes and enclosures | Type test of boxes and enclosures for | NEN/ENAEC 60670
for elecirical electrleal installations, according to
instaliations the tesls in lhe standard, among
others:
- electrical safety tests
- ‘mechanical tesls
- anvironmental tasts
2a | Swilches for appliances | Type test of swilches according Yo the | IEC/EN 60730¢, 61095 * see note 3
and automatic controls | tests In the standard, among others: | IEC/EN 60691, 60934, 61058%,
for electrlcal household 60529
appliances - eleclrical safety tests IEC 60265, 62271-1, 62271-100,
{CONT) 62271-101, 62271-102, 62271-
- mechanical tests 105, 62271-110, 62271-200,
62271-201, 62271-202, 62271-
- environmental tests. 203, EN 50152-1
IEEE Std C37.09, C37.081,
37.60, G37.013, G37.34,
ANS! C37.41, C37.73, C37.20.2,
Carz.i22
ANSHIEEE C37.21
ANS| G37.64, C37.55, C37.20.2,
Cc37.72
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Annex to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L 022

of

DEKRA Certiflcation B.V.

This annéx ts valid from: 29-04-2015 to §1-03-2018

Replaces annex dated: 03-11-2014

No. | Materlal or product Type of acilvity Reference number Remarks
3 Household and similar | Type test of household equipment IEC/EN 60335" *sae nole 3
equipment according to the tests In the standard, | IEG/EN 61770
(HOUS) among others: IEC/EN 62233
EN 50366
- electrical safely tesls IEC/EN 60204
IEC/EN 60730-1/2-8 / 2.9
- mechan[ca[ lests |IEC/EN 61558-1/2-3/2-6/25/
2-6/2-16
- environmental tests IEC/EN 62061 (
EN/ISO 13849-1 ’
Low power measurements IEC/EN 62301
4 | Installation accassories | Type test of installatlon accessorles | IEC/EN 60309*, 60320°, 60669*, |*ses note 3

and connection devices
(INST)

and connection devices according to
the tests In the standard, among
others:

- electrical safety tesls

- mechanical tests

- environmental tests

60670%, 60799*, 60884*, 60908*,
61058*, 61242, 61534, 61984°,
62208

IEC/EN 60335-2-76, 60974,
61316, 61386, 62094

EN 50075, 50066, 50146, 50250,
50393

NEN 1251,

IEC 60884*, 61238, 62080

BS 1363-1, BS 1363-2,

BS 1363-3, BS 1383-4

88145

BS 546

BS 4573

BS 5733

NEN 1020

NF C61-314

DIN VDE 0620-1

DIN VDE 0620-2-1

CEl 23-50

MEN G 61-112-1

NEK IEGC 60884-1

NEK 502

OVE/ONCRM E 8684-1
OVE/ONCRM E 8620-2(-3,-4, -5)
5FS 5610

§5428 0834

DS 60884-2-D1

SEV 1011

UME 20315-1-1;

UNE 20315-1-2

IEC/EN 61535

EN 50428 required wilh 60669

=) F

Duich Accredialion Council RvA
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Annex to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L 022

of

DEKRA Cettification B.V.

This annex is valid from: 29-04-2015 to 01-03-2018

Replaces annex dated; 03-11-2014

equipment
(MISC)

according to the tests In the standard,
among others:

- elecliical safaly tests
- mechanical tosts

- environmental tesls

No. | Materlal or product Type of activity Reference number Remarks
5 |Luminalres Type test of lumlnalres according to IEC/EN 60155*, 60238, 60400*, |*see note 3
(LITE) the tosts In the standard, among 60570%, 60598*, 60838*, 60921*,
olhers: 60968*, 60969, 61347*, 62471*
IEC/EN 60929, 61184, 62031,
- elecllcal safely tests 62035, 60923, 60925, 50927,
' 61047, 62384, 62560, 61195,
- mechanical tests 62493
( ' ; - envlronmental tesls
|
6 |Measurement, control | Type test of measurement-, control- | IEG/EN 61010* *seenote 3
and laboratory and laboratory equipment according | IEC/EN 60044
aquipment to the tests in the standard, among
(MEAS) olhers: IEC/EN 61243
[EEE Std £57.13
- eleclrical safety tests
- mechanical tests
- environmental tests
7 | Electricat equipment for | Type test of eleclrical equipment fer | IEC/EN 60601+ *see note 3
medical use medical use according to the lests in | IEC/ENASO 80601
(MED) the standard, among others: HD 395
- electrical safely tests
- maechanical tests
(‘ ' - environmental tesls
8 | Miscellaneous Type test of miscellaneous equipment | IEG/EN 60825* *gaenote 3

Dutch Accredilation Council RvA




Annex to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L 022

of

DEKRA Cettification B.V.

This annex is valid from: 28-04-2015 to 01-03-2018

Replaces annex dated: 03-11-2014

No. | Material or product Type of activity Referenca numbar Remarks
9 | IT and ofiice equipment | Type test of IT and office equipment | IEG/EN 60950* * geo note 3
(QFF) according to the tests in the standard, |EC/EN 62040°
among others. IEC/EN 60826
IEC 62368
- eleclrical safety tosls EN 41003
- machanlcal tests
- environmental tests
10 | Low voltags, high Type test of low voltage, high power | IEC/EN 60439*, 61439, *gee note 3
power swilching switching equipment according to the | IEC/EN 60947*
equlpment tests In the standard, among others: | IEG/EN 60282, 62208
{POW) _ EN 50178, IEC 60470, 80549,
- olectrical safely tests 80644, EN 6026821
IEEE Std G37.41, C37.60
- mechanical tests ANSI G37.44
IEC 61921
- environmental tests
11 | Instaliation protective | Type test of Installation prolective [EC/EN 60127*, 60269+, 60529°, | * seenoted
equpment aquipment according to lhe tests in 80898*, 61008*, 61009*, 61643,
(PROT) the standard, among others: 60755, 62019
IEC 60093, 60137, 60168,
- electrical salety tests 50383, 60507, 80660, 61109,
60815
- mechanlcal lests HD 630, 639, 60269
1EEE Std 62.11
- environmental tesls ANS| G29
CAN/CSA C4111
i2 | Safely Iransformers Type test of safely lranslormers and | IEC/EN 60044, JEC/EN 61558 |* see note 3

and similar equipment
(SAFE)

simillar equipment according o the
tesls in the standard, among others:

- electrlcal safely tesls
- mechanical tests

- environmental lests

IEC/EN 62040,

IEC/EN 60076, |IEC/EN 60353
EN 50091, EN 50464-1

HD 538.1

IEEE Sid. €57.12.90, C57.21
NEMA 107

CISPR 16

&
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Annex 1o 1SO/EC 17025:2005 declaration of
accreditation for registration number: L 022

of

DEKRA Cetrtiticatlon B.V.

This annex is valid from; 29-04-2015 to 01-03-2018

Replaces annex dated: 03-11-2014

No. | Materlal or product Type of activity Reference number Remarks
13 | Electric tocls Type test of eleclric tools according to | IEC/EN 60745 * ses note 3
(TOOL) lhe tests in the standard, among IEG/EN 61029*
others: IEG/EN 60335* (Gardening)
IEC/EN 62233, |[EC/EN 60204
- eleclrical safety tests EN 50144
EN 50260-2-7
- mechanical tests EN 792
_ EN/HSO 1114
- environmental tests IEG/EN 62061
ENASO 13849~
14 | Electronics, Type test according to the tesls as IEC/ EN 60065* * 508 note 3
entertainmant mentlened In the standard, except the [ IEC /EN 60491
equipment following tests which are IEC 62368
{TRON) subconiracted:
60065, ¢l. 20.1.3 Pre-condilioning of
printed circuil boards
60065, cl. 12.1.2 Vibration-slne
15 | Products within the Type test according to the tests as CISPR11; CISPR12; CISPR13; |*seenoled
scope of the EMC mentioned In the standard CISPR14-*; CISPR15;
Directive 2004/108/EC CISPR16-*-*; CISPR20;
{EMC) CISPR22; CISPR24; CISPR25;
IEC&0801-*-*; IECB0945;
IEC60947-*-*; [ECB1000-*-";
IEC61008-1; IEC61009-1;
[EC61131-2; IEC61204-3;
IEC61326-*; IECG1543;
IEC61547; IEC61800-*,
IEC62040-2; IEC62052-*;
IEC62053-*; IEC62054-*;
B. Electromagnetlc Compatibllity (EMC): Automotlve tests
i | Vehicles, Motorcycles, | Radiated emission European Direciives
Motorboals and Spark- |30 to 1000 MHz OATS 2004/104/EC, 97/24/EC
ignitad englne-driven
devices Eurcpean regulation EGE-R10.04
EN 55012, CISPR 12
2 |Vehicles, Motorgycles, | Radiated Immunily up to 30 V/m European Diraclive

Molorboats and Spark-
ignited englne-driven
devices

20 to 2000 MHz OATS

2004/104, 97/24/EC

European regulation ECE-RJIQ.()}: -
LY
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Annex to ISOAEC 17025:2005 declaration of
accredltation for registration number: L 022

of

DEKRA Certification B.V.

This annex is valid from: 29-04-2015 to 01-03-2018

Replaces annex dated: 03-11-2014

No. | Materlal or product Type of activity Reference number Remarks
3 | Eleclrcal/ Pulse amisston tor ESA's European Direclive 2004/104/EC
slectronlc along supply lines 12V and 24V
sub-assembly European regulation EGE-R10.04
I1ISO 76371
IS0 7637-2
4 Conducted emisslon for ESA’s Europaan Dilreclive 2004/104/EC
(V—method, LISN)
150 kHz to 108 MHz European regulation ECE-R10.04
CISPR25
5 Radiated emisslon for ESA's European Dlreclive 2004/104/EC
Anecholc Chamber method
30 to 1000 MHz Europoan regulation ECE-R10.04
CISPR25
6 Radlated Immunily for ESA's European Direcllve 2004/104/EC
Anechoic Chamber method and
GTEM method European regulation ECE-R10.04
20 to 2000 MHz up fo 30V/m
ISO 1§452-1, 1ISO 11452-2,
1SO 11452-3
7 | Electrlcal/ Bulk Current Injection for ESA's European Directive 2004/104/EC
electronic 20 to 400 MHz
sub-assembly up to 100 mA European ragulation EGE-R10.04
180 114521, 1SO 114524
8 Pulse immunily for ESA’s European Directive 2004/104/EC
along supply lines 12V and 24V
European regulation ECE-R10.04
ISO 7637-1
18O 7637-2
C. Electromagnetlc Compatibility (EMC): EMF tests
1 Eleclrical and electronic | EMF measurements: EN 62233
equipment 0-400 kHz
EN 62493

Dutch Accradilatlon Couneil RvA
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Annex to ISO/IIEGC 17025:20
accreditation for registration

05 declaration of
number: L 022

of DEKRA Certification B.V.

This annex is valid from: 29-04-2015 to 01-03-2018

Replaces annex dated: 03-11-2014

No. | Material or product

Type of actlvily

Reference number

Remarks

D. Electromagnetic Compat!billty (EMC):

Emlsslon tests

1 | Electrical and electronlc
equipment

Conducted emission
9 kHz to 30 MHz

EN 55011, GISPR 11
EN 55013, CISPR 13
EN 55014-1, CISPR 14-1
EN 55015, CISPR 15
EN 55022, CISPR 22

Radiated Emission Electric (EM) Fleld
30 MHz to 18 GHz

EN 55011, CISPR 11
EN 565014-1, CISPR 14-1
EN 55022, CISPR 22

Disturbance power
30 MHz to 300 MHz

EN 55014-1, CISPR 14-1

Click disturbances
150 kHz to 30 MHz

EN 55011, CISPR 11
EN 55014-1, GISPR 14-1

Radiated Emisslon Magnelic Fleld
9 kHz to 30 MHz

EN 55011, CISPR 11
EN 85015, CISPR 15

Harmomnlc current emlsslons
0Hz1o 2kHz
up to 16 A per phase

IEC/EN 61000-3-2

Pulse magnelic fleld immunily
up to 1000 A/m

IEC/EN 61000-4-8

Limitation of vaoltage fluctuations and
flicker up to 16 A per phase

IEC /EN 61000-3-3

E. Efectro

magnetlc Compatlbliity {(EMC): FCC tests (USA leglslation)

1 Radio-Frequency
Devices

Industriat, Sclenlillc and
Medleal Equipment

Emission
9kHz1to 3 GHz

47 CFR FCGC Part 15, Part 18
ANS| C63.4
FCC MP-5

F. Electramagnetic Compatlbility (EMC):

Immunity test

i Electric and slectranic
equipment

Electrostatlc discharge Immunfty
up to 30 kV

IEG/EN 61000-4-2

Radiated EM fisld immunity
upto 2,5 GHz
up to 30 V/m

IEG/EN 61000-4-3

EFT Burst Immiunity
up to 4 kv

IEG/EN 61000-4-4

Duteh Accereditation Council RvA




Annex to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L 022

of

- DEKRA Cettlification B.V.

This annex is valid from: 29-04-2015 {o 01-03-2018

Replaces annex dated: 03-11-2014

No. | Materlal or product Type of activity Reference number Remarks
4 E'eu‘;":ﬁean’;d electronlo | a0 mmunity [EC/EN 61000-4-5
quip upto 10 kY
5 Immunliy to conducted RF IEC/EN 61000-4-6
disturbances
up to 230 MHz, up 10 30 Vrms
6 Power frequency magnetic leld IEC/EN 61000-4-8
Immunity
up to 100 A/m
7 Vpitaga dips and interruptions IEC/EN 61000-4-11
Single phase equipmaent
uplo 16 A
8 Rlng wave immunity tesl IEC/EN 61000-4-12
G. Electromagnetic Compatibillty (EMC): MISC
1 Railway applications - | Electromagnetic compalibility tesling | EN 50121-1to -5
Electiramagnelic according the listed product standards
compatibility
2 | Road traific signal Electromagnetic compatibiiily tesling | EN 50293
systems according 1he listed product standard
H. Photametric Tests
(all tests are In accordance with the reference method)
1 Headlamps low and All tests as mentloned in the ECE EGE Regulallons Nos. 1, 5, 8, 19, | Note 1

high beams and frent
{og lamps

Regulations stated under Test method

Photometry
Colorimetry
Heal lesls

Plastlc tesls

20, 31, 56, 57, 72, 76, 82, 98,
112, 113 and 123;

European Direclivas 76/761,
76762 and 97/24

2 | Skgnalling lamps

All tests as mentionad in the ECE
Regulatlons stated under Test method

Photomestry
Colorimetry
Heat lest

ECE Regulatlons Mos. 6, 7, 23,
38, 50, 77, 87 and 91 and
European Direclives 76/757,
76/759, 76/758, 77/538, 77/539,
771540 and 97/24

ECE Regulation 38 {rear fog
lamps only)

3 Devices for the
illuminalion of rear
ragistralion plates

All tests as mantioned In the ECE
Regulations stated under Test melhod

Luminance -

ECE Regulations Nos. 4 and 50
European Dlreclives 76/760 and
97/24

Duleh Accreditation Council RvA




Annex to ISO/IEC 17025:2005 decaration of
accreditation for registration number: L 022

of DEKRA Certification B.V.

This anhex is valid from: 29-04-2015 to 01-03-2018

Replaces annex dated: 03-11-2014

No. | Material or product

Type of activity

Reference number

Remarks

4 Relro-reflective devices

All tests as menlioned in ihe ECE
Regulations stated under Test method

Retro-refleclion
Colorimelry

Water resistance test
Corrosion

Fuel and oil resisiance
Heat fest

UV resistance

ECE Regulations Nos. 3, 27, 69,
70,88 and 104
European Directive 76/757

Note 2

5 | Light Sources

All tests as mentioned In the ECE
Regulations stated under Test method

Geomaetry
Photometry
Colorimelry
Optical quality
Machanical 1esis

ECE Regulallons Nos. 37, 99
IEC 60809
IEC 60810
{EC 60983

IEG 60061

6 | Special warning lamps
{(beacons and flash
lights)

All fests as mentionsed In the ECE
Regulations stated under Test method

Photometry
Golorimetry
Water resistance test

ECE Regulallon No. 65

7 | Cornering Lamps

~

All tests as mantioned in the ECE
Regulation slated under Test methed

Photomelry
Colorimelry

ECE Regulation No.119

Dutch Accreditallon Council RvA
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Annex to ISO/IEG 17025:2005 declaration of
accreditation for registration number: L 022

of DEKRA Certiflcatlon B.V.

This annex is valid from: 29-04-2015 1o 01-03-2018 Replaces annex dated: 03-11-2014

No. | Materlal or product Type of activily Reference number Remarks

1 Lighting testing: EPA ENERGY STAR Program

1 Non-directlonal Specifications for Performance of ANSJ C78.5:2003
Fluorescenl Luminalres | Self-Ballasled Compact Fluorescent
Lamps, Source Run-up Time (ms)

Method of Measurement of ANSI C82.2:2002
Fluorescant Lamp Ballasls,
Power Factor, Operating Fraquency

Method of Measuting and Specilying ( CIE Pub, No.13.3:1995
Color Rendering of Llght Sources,

Color Rendeting {CRI)
Colorimelry, GCT CIE Pub No. 15:2004
Eleetrlc and Pholomelric [ES LM-2:2009

Measurements of Fluorescent Lamps,
Efifcacy, Light Output, Lumen
Maintenance, CCT, CRI

Life Testing of Flucrescent Lamps, IES LM-40:2010
Light Source Life, Lumen
Maintenance

Llfe Tesling of Compac! Flucrescent | [ES LM-65:2010
Lamps, Light Source Life, Lumen
Malntenance

Electrical and Photometric IES LM-66:2011 ' (
Measurements of Single-Ended '
Compact Fluorescent Lamps,
Efficacy, Light Output, Lumen
Maintenance, CCT, CRI

. ' Lo ( 4 :
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Annex to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L 022

of DEKRA Certlfication B.V.

This annex is valid from; 29-04-2015 to 01-03-2018

Replaces annex dated: 03

-11-2014

No. | Material or product

Type of activity

Reference number

Remarks

2 Directional Fluoresceni
Luminaires

Specifications for Performance of
Self-Ballasted Compact Fluorescent
Lamps, Source Run-up Time (ms)

ANSI C78.5:2003

Method of Measurement of
Fluorescent Lamp Ballasts,
Power Factor, Operating Frequency

ANSI C82.2:2002

Methed of Measuring and Specitying
Color Rendering of Light Sources,
Color Rendering {CRI}

CIE Pub. No.13.3:1995

Colorimetry, CGT

GIE Pub No. 15:2004

Electric and Pholometric

Measurements of Fluorescent Lamps,

Eificacy, Light Output, Lumen
Maintenance, CCT, CRI

IES LM-9:2009

Life Tesling of Fluorescent Lamps,
Light Source Life, Lumen
Malntenance

IES LM-40:2010

Life Tesling of Compaci Fluorescent
Lamps, Light Source Lile, Lumen
Maintenance

|ES LM-66:2010

Electrical and Photometric
Measurements of Single-Ended
Compact Fluorescent Lamps,
Efficacy, Light Oulput, Lumen
Maintenance, CCT, CRI

{ES LM-66:2011

Photomelric Testing of Outdoor
Fluorescent Luminalres,

Efflcacy, Light Output, Zonal Lumen
Dislribution

IES LM-10:2013

Approved Method for Photometric
Testing of Indoor. Fluorescent
Luminaries,

Efficacy, Light Output, Zonal Lumen
Distribution

IES LM-41:2013

3 Luminalres CSD -
Fluorescent Ballasts

Method of Measurement of
Fluorescent Lamp Ballasls,

Power Factor, Operaling Frequency

ANS| C82.2:2002

N\

ALy
o _;.v
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Annex to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L 022

of DEKRA Certificatlon B.V.

This annex Is valid from: 29-04-2015 to 01-03-2018

Replaces annex dated: 03-11-2014

No. | Materlal or product

Type of activity

Reference number

Remarks

4 | Lumlnaires CSD -
Fluorescent Lamps

Meothod of Measurlng and Specifying
Color Rendering of Light Sources,
Color Rendering

CIE Pub. No.13.3:1995

Colorimetry, CCT

CIE Pub No. 15:2004

Electilc and Photomelric
Measurements of Fluoresceni Lamps,

-Efficacy, Light Quiput, Lumen

Maintenance, CGT, CAI

IES LM-9:2009

Life Testing of Fluorescent Lamps,
Light Soures Life, Lumen
Mainlenance

IES LM-40:2010

Life Testing of Compact Fluorescent
Lamps, Light Source Life, Lumen
Maintenance

IES LM-65:2010

Electrical and Pholomelric
Measurements of Single-Ended
Compacl Fluorescent Lamps,
Efftcacy, Light Oulput, Lumen
Maintenance, CGT, CRI

IES L.M-66:2011

5 Non-Directional HID

Luminaires

High-Intensily Discharge (HID}—
Methods of Measuring
Characteristlcs, Operaling Frequency

ANSI C78,389:2004

{R2009)

Ballasts for High Intensily Discharge
(HID) Lamps - Metheds of
Measurement,

Power Factor, Lamp Current Crest
Factor

ANSI C82.6:2005

Methad of Measurlng and Specliying
Color Rendering of Light Sources,
Golor Rendering

CIE Pub. No.13,3:1995

Life Tesling of High Intensily
Discharge (HID) Lamps, Light Source
Life, Lumen Maintenance

IES LM-47:2012

Elecirlcal and Photomalric
Measurements of High Intensily
Discharge Lamps, Efficacy, Light
Oulput, CCT, CRI

1ES LM-51:2013

Dutch Acereditation Goungcil BvA
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Annex to ISOAEC 17025:20056 declaration of
accreditation for registration number: L 022

of DEKRA GCertification B.V.

This annex is valid from: 29-04-2015 to 01-03-2018

Replaces annex dated: 03-11-2014

No. | Material or product

Type of activity

Heterence number

Remarks

6 Directional HID
Luminairas

High-Intensity Discharge (HID)—
Methods of Measuring
Characteristics, Operating Frequency

ANSI C78.389:2004

(R2009)

Ballasts for High Intensity Discharge
(HID) Lamps - Methods of
Maasuremani,

Power Factor, Lamp Current Cres!
Faclor

ANS| C82.6:2005

Msthod of Measuring and Specifying
Color Rendering of Light Sources,
Color Rendering

CIE Pub. No.13.3:1995

Life Testing of High Intensity
Discharge (HID) Lamps, Light Source
Life, Lumen Maintenanca

IES LM-47:2012

Electtlcal and Photomelric
Measurements of High Intenslly
Discharge l.amps, Efflcacy, Light
Output, CCT, CRI

IES LM-51:2013

Photometric Testing of Roadway
Luminalres Using Incandescent
Filament and High Intensity Discharge
(HID) Lamps, Efficacy, Output, Zonal
Lumen Distribulion

IES LM-31:2013

Photometric Testing of Indoor
Luminalres Using High Intansily
Discharge or Incandescent Filamant
Lamps, Efflcacy, Light Output, Zonal
Lumen Disiribution

IES LM-46:2004

7 | Luminaires CSD - HID
Ballasts

High-intenslty Discharge (HID)—
Methods of Measuring
Charagtaristics, Operaling Frequency

ANSI €78.389:2004

(R2009)

High-Intensity Discharge (HID)—
Methods of Measuring
Characteristics, Operating Frequency

ANSI C78.389:2004

(R2009)

Ballasts for High Intenslity Discharge
(HID) Lamps - Methods of
Meastirement,

Power Factor, Lamp Gurrent Crest
Factor

ANSI C82.6:2005
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Annex to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L 022

of  DEKRA Certification B.V.

This annex is valid from: 29-04-2015 to 01-03-2018 Replaces annex dated: 03-11-2014
No. | Materlal or preduct Type of activity Reference number Remarks
8 | Luminaires CSD - HID | Method of Measuring and Specifying | CIE Pub. No.13,3:1995
Lamps Color Rendering of Light Sources,
Color Renderlng
Life Testing of High Intensity IES LM-47:2012

Dlscharge (HID) Lamps, Light Source
Life, Lumen Maintenance

Electrical and Photomelric IES LM-51:2013 (
Measurements of High Intensity : :
Discharge Lamps, Elflcacy, Light
QOutput, CCT, CRI

9 | Non-directional Solid Electricat and Photomaetric |IES LM-79:2008
State Luminalres and | Measuremenls of Solid-State Lighiing :
Subcomponenls Products (secllon 10 not required for

nan-directional or subcomponents),
Efficacy, Ouiput, Lumen Malntenance,
CCT, CRI, Color Maintenance

Harmonic Emlsslon Limits—Related | ANSI C82.77:2002
Power Qualily Requirements for
Lighting Equipment, Power Factor

Method of Measuring and Speclying | CIE Pub. No.13.3:1995
Color Rendering of Light Sources,
CRI

Colorimelry, CCT CIE Pub No. 15:2004

Characterization of LED Light Engines | IES LM-82-2012
and LED Lamps for Elecirical and
Photometric Properties as a Function
of Temperature, Efficacy, Light
Oulput, Lumen Maintenance, CCT,
CRI, Color Maintenance, Light Source

Life
10 | Directional Solid Stale | Eleclrical and Pholomelric IES LM-79:2008 seclions 10
Luminalres Measuremenis of Solid-Stale Lightling |and 12

Products {Gonlophotometer), Zonal
Lumen Distilbution, Color Angular
Uniformily, Luminalre Photometry

Gulde to Speclroradiometric IES LiM-58:2013
Measuremenis, Color Angular
Uniformity

.

T~
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Annex to ISOAEC 17025:2005 declaration of
accreditation for registration number: L 022

of

DEKRA Certification B.V.

This annex is valid from: 29-04-2015 to 01-03-2018

Replaces annex dated: 03-11-2014
No. | Materlal or product Type of activity Reference number Remarks
10 E&r;c;:};;u:éSolld State | pethod of Measuring and Speclying | GIE Pub. No.13.3:1995
Color Rendering of Light Sources,
CRI
Colorimetry, CCT CIiE Pub No, 15:2004
Eleclrical and Pholomelrls IES LM-79:2008
Measurements of Solid-Stale Lighling
Products, Efficacy, Light Quiput,
Lumen Maintenanee, CCT, CRI, Color
Maintenance
11 |Lumen Maintenance of | Method for Measuring Lumen |ES LM-80:2008
LED Packages, Arrays, | Maintenance of LED Light Sources,
and Modules Light Source Life, Lumen
Maintenance
i2 | Non-Direcllonal Approved Method for Life Testing of | 1ES L.M-48:2001,
Qutdoor Halogen Filament Lamps, Light Source Life
Luminalres Requlrements IES LM-49:2011
13 | Directional Outdoor Approved Method for Life Tesling of | IES LM-49:2001

Halogen Luminaires

Filarnent Lamps, Light Source Life
Requiremenis

Photometric Testing of Ouldoor
Fluorescent Luminaires, Zonal Lumen
Distribution

IES LM-10:1936

Photomelric Testing of Roadway

L umInaires Using Incandescent
Filament and High Intensity Discharge
{HID) Lamps, Zonal Lumen
Distributlon

IES LM-31:1991

Photomelric Tesling of Indoor
Fluorescent Luminaires, Zonai Lumen
Dislributlon

|ES Li-41:1998

Photometric Tesling of Indoor
Luminaires Using High Intensity
Discharge or Incandescent Fitament
L.amps, Zonal L.umen Distribution

IES LM-46:2004

Eloctrical and Photomelric
Measurements of Solid-State Lighting
Products, Zonal Lumen Distribution

IES LM-79:2008 Section 10

XRT) )
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Annex to ISO/IEC 17025:2005 declaration of
accreditation for registration number: L 022

of DEKRA Cettification B.V.

This annex is valid from; 29-04-2015 to 01-03-2018

Replaces annex dated: 03-11-2014

No. | Materlal or product

Type of actlvity

Reference humber

Remarks

14 | GFL Directional Lamps

Electrical and Photometric
Measurements of Single-Endad
Compact Fluorescent Lamps,
Efficacy, Light Output, Center bsam
Intensily, Lumen Maintenance,
Lifetima, GCT, CR!

IES LM-66:2011

Life Tesling of Compact Fluorescent
Lamps, Lumen Mainlenancs, Lifetime,
Rapld Cycle Siress Test

IES LM-65:2010

IEEE Recommended Praclice on
Characterization of surges In Low
Voltage {1000V and Less} AC Power
Circuits, Transient Protectlon

ANSVIEEE C62.41.2-2002

Fluorescent Lamp Ballasts, Method of
Measurement of Power Factor
(included supplements)

ANSI C82.2:2002

Specificallons for the Chromaticily of
Flugrescent lamps, CCT

ANSI G78.376-2001

Coforimetry, CCT

CIE Pub No. 15:2004

Method of Measuring and Specifying
Color Rendering of Light Sources,
Color Rendering (CRI)

CIE Pub, N0.13.3:1995

Tool for Galeulallng Minimum Center
beam Intensity, Minlmum Center
Beam Intensily — PAR and MR Lamps

Energy Star Online CBCP
Tool

ENERGY STAR Program
Requirements Product Speciilcation
for Lamps Verslon 1.0: Elevated
Temperalure Life Testing, Lumen
Maintenance, Lifetime

ENERGY STAR Program
Requlrements Product
Speclfication for Lamps
Verslon 1.0: Elevated
Temperature Life Tesiing

ENERGY STAR Program
Requirements Product Specillcation
for Lamps Version 1.0: Elevated
Temperalure Life Testing, ETLOR

ENERGY STAR Program
Requirements Product
Speclicatlon for Lamps
Verslon 1.0; Elevated
Temperature Light Qutput
Ratio

ENERGY STAR Program
Requiremenis Product Speciflcation
for Lamps Verslon 1.0: Start Time

ENERGY STAR Program
Requlrements Product
Specliication for Lam
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Annex to ISOAEC 17025:2005 declaration of
accreditation for registration number: L 022

of DEXRA Certification B.V.

This annex is valid from: 29-04-2015 to 01-03-2018

Replaces annex dated: 03-11-2014

No. | Materlal or product

Type of activity

Reference number

Remarks

14 | CFL Direcflonal Lamps

ENERGY STAR Program
Requiremenls Product Speciflcallon
for Lamps Version 1.0: Aun-up Time

ENERGY STAR Program
Requirements Praduct
Spacilication for Lamps
Verslon 1.0: Run-up Time

15 | CFL Omnidirectional
and Decoralive Lamps

Electrical and Pholometilc
Measurements of Single-Ended
Compact Fluorascent Lamps,
Efficacy, Light Oulput, Genter beam
Intenslty, Lumen Malntenance,
Lifetime, CGT, CRI

IES LM-86:2011

Lile Teéting of Compact Fluorescent
Lamps, Lumen Malntenance, Lifelime,
Raplid Cycle Stress Test

IES LM-65:2010

IEEE Recommendsd Practice on
Characterizallon of surges in Low
Voltage AC Power Girculls, Translent
Protection

ANSVIEEE C62.41.2-2002

Specifications for ihe Chromaticity of
Fluerescent lamps, CCT

ANSI C78.376-2001

Method of Measurement of
Fluorescent Lamp Ballasts, Power
Factor

ANSI| G82.2:2002

Colorimetry, CCT

CIE Pub No. 15:2004

Method of Measuring and Specliying
Golor Rendering of Light Sources,

CIE Pub. No.13.3:1995

Color Renderlng (CRI)

ENERGY STAR Program ENERGY STAR Program
Requlrements Product Specltication | Requirements Product
for Lamps Version 1.0: Elevaled Specification for Lamps

Temperalture Life Testing, Lumsn
Malntenance, Lifetime

Verslon 1.0: Elevated
Temperalure Life Tesling

ENERGY STAR Program
Requirements Product Specification
for Lamps Verslon 1.0: Slart Time

ENERGY STAR Program
Requirements Product
Specification for Lamps
Verslon 1.0: Start Time

ENERGY STAR Program
Requiremenls Product Speciflcation
for Lamps Verslon 1.0: Run-up Time

ENERGY STAR Progr

Speclficalion for
Version 1.0: Ru

m
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Annex to ISO/IEC 17025:2005 declaration of
accreditation for reglsiration number: L 022

of DEKRA Cetrtification B.V.

This annex is valid from; 28-04-2015 to 01-03-2018

Reptaces annex dated: 03-11-2014

No. | Material or product

Type of actlvity

Reference number

Remarks

16 |LED Directlonal Lamps

Electrical and Photometyic
Measuremants of Solld-State Lighting
Products, Efficacy, Ouiput, Center
Beam Intensity, Luminous |ntenslty
Distribution, Lumen Malntenance,
Lifetime, GCT, CRI, Color
Malntenance, Color Angular
Unlformity

IES LM-79:2008

Harmonic Emission Limlts—Related
Power Quality Requirements for
Lighting Equipment, Power Factor

ANS)| C82.77:2002 Sacilons 6
and 7

IEEE Recommended Practice on
Characterizatlon of surges In Low
Voltage AC Power Clrcuils, Transient
Proteclion

ANSI/IEEE C62.41.2-2002

Colorimetry, CCT

CIE Pub No, 15:2004

Chromaticity of Solld State Lighting
Products, GCT

ANSI G78.377-2011

Method of Measuring and Specifying
Color Rendering of Light Sources,
Color Rendering (CRI)

CIE Pub. No.13.3:1995

Tool for Caleulating Minimum Center
beam Intensily, Minimum Center
Beam Intenslly — PAR and MR Lamps

Energy Star Online CBCP
Tool

ENERGY STAR Program
Requirements Product Speclitcalion
for Lamps Verslon 1.0: Elevated
Temperature Lite Tesling, Lumen
Malntenance, Lifetime

ENERGY STAR Program
Requirements Product
Speclfication for Lamps
Version 1.0: Elevaled
Temperature Life Testing

ENERGY STAR Program
Requiremenis Product Specification
for Lamps Version 1.0: Ambient
Temperature Life Testing, Lumen
Malntenancs, Lifelime

ENERGY STAR Program
Requirements Product
Spegllication for Lamps
Version 1.0: Ambient
Temperature Llfe Testing

ENERGY STAR Program
Requirements Product Specificalion
for Lamps Version 1.0: Elevated
Temperature Life Testing, ETLOR

ENERGY STAR Program
Requirements Product
Specification for Lamps =7~
Verslon 1.0: Elevated

7
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Annex to ISO/EC 17025:2005 declaration of
acoreditation for registration number: L 022

of

DEKRA Certification B.V.

This annex is valid from: 20-04-2015 to 01-03-2018

Replaces annex dated: 03-11-2014

No. | Material or product Type of activity Reference number Remarks
16 | LED Directional Lamps | pyeray STAR Program ENERGY STAR Program
Requirements Product Specliication Requirements Product
for Lamps Verston 1.0: Start Time Specification for Lamps
Version 1.0: Start Time
17 | LED Omnidirectional Electrical and Photometric JES LM-79:2008

and Decorative Lamps

Measurements of Solid-State Lighting
Products, Efficacy, Oulput, Center
Beam Intensity, Luminous intensily
Distribution, Lumen Maintenance,
Lifatime, GCT, CRI, Color
Maintenance, Golor Angular
Uniformily

Harmaonle Emlsslon Limils—Related
Power Quality Requirements for
Lighting Equipment, Power Factor

ANSI C82,77:2002 Seclions 6

and 7

[EEE Recommended Pracllce on
Characterizallon of surges In Low
Voltage AC Power Gircuits, Transient
Proteclion

ANSVIEEE C62.41.2-2002

Colotimetry, CCT

CIE Pub No. 15:2004

Mathod of Measuring and Speclfying
Color Rendering of Light Sources,
Golor Rendering (CRI)

GIE Pub. No.13.3:1995

ENERGY STAR Program
Requirements Product Specification
for Lamps Version 1.0: Elevated
Temperature Life Testing, Lumen
Maintenance, Lifetime

ENERGY STAR Pragram
Requirements Product
Spacificatlon for Lamps
Varslon 1.0: Elevated
Temperature Life Testing

ENERGY STAR Program
Reguirements Product Specification
for Lamps Yersion 1.0: Amblent
Tempoerature Llfe Testing, Lumen

ENERGY STAR Program
Reguirements Product
Specification for Lamps
Version 1.0: Amblent

Maintenance, Llfetime Temperature Life Testing
ENERGY STAR Program . ENERGY STAR Program
Requirements Product Specificalion | Requirements Product
for Lamps Verslon 1.0: Start Time Speclfication for Lamps
Verslon 1.0/:Sta ime
s
5]
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Annex to ISO/IEC 17025:2005 declaration of
accredilation for registration number: L 022

of

DEKRA Certiflcation B.V.

This annex is valid from: 29-04-2015 to 01-03-2018

Replaces annex dated: 03-11-2014

No. | Material ot product Type of activity Reference number Remarks
|, Addltlonal Standards related to Energy Star
1 Reflector type lamps Photomelvic Testing IES LM-35:2002
2 | Floodiights Using Elsctrical and photomeiric IES LM-45:2009
Incandescent Filament | measurements
of Discharge Lamps
3 | Fluorescent Lamps Electrical measurements ANS) C78.375:1997
ANS] C78.375;2014
4 | Fluorescent Lamps Chromallcily of Fluorescent Lamps ANSI G78.376-2001
5 | Fluorescenl Lamps Ghromalicity of Solld State Lighting ANSI ©78.377-2011
Products
6 |Mercury Lamps Measuring Characleristics ANSI C78.386:1989
7 | Metal-Halide Lamps Measuring Characteristics ANSI C78.387:1987
8 | High Pressure Sodium | Measuring Characterislics ANSI C78.388:1920
Lamps
9 | High-Frequency Measurement of a High-Frequency ANSI C82.11-2002
Fluorescent Lamp Fluorescent Lamp Ballast
Ballast
10 | Light sources The measuremant of lumious {lux CIE 84:1989
11 |Luminalres The Photomelfy and goniophotometry | CIE121:1996
' of luminalres
12 | AllLED Products Measuraments of LEDs CIE127:1997
CIE127:2007
13 | All products Translent protecilon ANSHIEEE C62.41.1
ANSIIEEE C62.41.2
14 | Decorative Light Strings | Weathering Test ASTM G154-06
: - ASTM G154-12a
15 | Decorative Light Strings | ENERGY STAR Test Method for ENERGY STAR Tesl Melhod
Decorative Light Strlngs for Decorative Light Strings
16 | All products ENERGY STAR Program ENERGY STAR Program
reguirements Product Specification for Eﬁé’ _ff B
Lamps Verston 1.0; Final Test ey |t
Methods and Recommended N
Pracllces ed
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Annex to ISOAEC 17025:2005 declaration of
accreditation for registration number: L 022

of DEKRA Certiflcation B.V.

This annex is valid from: 29-04-2015 to 01-03-2018 Replaces annex dated: 03-11-2014

Note 1: Weather-beaten tests of synthetic lenses is subconiracted
Note 2; Salt-nebula test Is subcontracted
Note 3: See current list of sub set of standards on the tEGEE CBTL website
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declare under owr sole responsibility that the product(s)
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io which this declaration relates arve in conformity with the provisions of the following EC
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2006/95EC :
2004/108/EC

and comply with the following standard(s):

Y ear of CE mar kmg
>2000:7
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- Jeun Milller GmbH -

{KEMAMo;  2075005.02

HL Milller Strafe 7 : 0
-'65343 ELTVILLE Gormany_

Manuhclurer!l_lcens;ee
Jean Mlller GmbH

o H.J MUler Strane 7 -
" 65343, ELTVILLE, Germany. .

Pradycl : Iuse.-swil '

Trode names : JEAN MUOLLER -
Typesimodals “i BLZ2G-3x, 5L26G- 3):3

The procuct and any acceptable vanation therolo.Is apeuhw in the Annax 16 . -3
this cedilicate and the docummls Ihcre' L

KEMA horoby declares that U nbn mentiongd product has baen cerllfied on
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o TEETHE o kamer miaass

JAEKJIAPALIHA 3A CbOTBETCTBHE

HRonynogmucannat Baajunmp Jlasapon,
Vopanuren Ha dupva “BuB Uzonarux” QOL, Copus, va.lInpnn 40A
B xauecTsoro cu.na Thprosexy npeactabiTem na JEAN MULLER GMBH

Hexnapupase, 4&-1poayKiLT,

Mapica: JEAN MULLER
ITponywr: TIpeuiaanTen-pase;mHitren 400A. 630A.
Cepin: : SL2-3X3, SL3-3X3

3 KOIFro ¢e OTHACH Ta3T ACKAAPMIAN, P YCJI0BME, Ye ¢ ANCTaIMpai, obeiykean 1
H3ON3BAH 34t NPHAGKERIS, 32 KOXTO ¢ DPS/IHAIAUCH, € 8 ChOTBCTCTBHE CLC ¢BAHITE
CTAHAAPTH, TeXHIYECKH ONOOPenns MK APYTIE HOPMATHBHHE AKTODE:

IEC/EN 60947-1
1EC/EN 60947-3

Cofus, 14.08.2012 . fdi e iiaeannreeans i
Bnanun Hz(:mpon, yipasures

BuB Hfm.'{;m,s 1 OO/
v
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O BT v cose o

JEKJIAPAIIHESA 3A CLOTBETCTBHE

Hoayuoanncamoir  Buamasmp Jlasapos,
Yopantreen na Gupma “BaB Msomarnk” QO Copua. va.[Tnpn 40A
B rkauecnoro ei Hi ThprosexH npeAcramttesn na JEAN MULLER GMBII

Jeknuprpane, ue BpopyKTET:

Mapren: JEAN MULLER
Tlpouyra: Pavespinnren 1000A
Cepnn: SLT3-38

Ja xoiiTo ¢ OTHACH TA3M HEKIMPALKS, [P YOROBILE, HC € HUCTUHpa, obeuyKnan 1
U310)I3BAIN 38 BPHIOKESHH, 32 KOHTO € UPSIUAZIAYEH, ¢ B CHOTBETCTBHE ChC CASIKIMTE
CTANAAPTIL, TeXUUIECKE OA0OPEHHN Wi APYrH HOPMATHRIL AKTOBE:

HEC/EN 60947-1
IEC/EN 60947-3

Cotpusn, 14.08.2012 / .
" Branusifp Jlasapos. yapanuren

‘;_ BuBridsomarsx OON

Ukintipsl




JEAN MULLER

THE NAME FOR SAFETY

EG-Konformititserklarung Dok~Nr.L_98_01
EC Conformity Declaration Dog. Ne.

Hersteller, Anschrift Jean Miiller GmbH Elekirotechnische Fabrik
Manulacturer, Adress H.J.-Miller-StraBe 7, D-85343 Ellville am Rhein

Produktbezeichnung  NH-Slcherungslastschaltleisten Baurelhe SL, fir Schalttafelelnbau und
Product doslgnation Schalttafelautbau inkluslve Zubehér.
LV HRC Strip type fuse switch disconneclors, serles SL and accessotrles, for panel
board building.
DIN-Size 00 (160A); SLOG-3x3/100/; SL0OO-3x(3); SLOO-3x/400A
DIN-Size 1 to 3 (250A/400A/630A):5L123-3x(3)
DIN-Slze 3: SL3-3x(3)/1000A (NH-Trennlelste)
(LV HRC Busbar discannect stiip 1-and 3 pole switchable)
DIN-Size 3: SL3-3x2/1.250A or 1.600A
DiN-Size 3: SL3-3x(3)/210A
DIN-Size 3; SL3-3X6/2.000A :
DIN-Size 3: SLT3-3SRSL)/3x(3)/50 (NH-Slromschienen-Trennlelste)
(busbar disconnact strip

Jaht der Anbringung der CE-Kennzelchnung : 1998
Affiing of the CE marking

Das bezelchnete Produkt stimmt mit deh Vorschriften folgender EG-Richtiinle/n iibereln:
The designated preduct conforms o the provislons of the folowing European direclives

2006/95/EG
Richillnle des Rates vom 12. Dazember 2006 zur Angleichung der Rechtsvorschrifien der Mitglledsstaaten be-
treffen elektrische Betrlebsmiltel zur Verwendung Innerhalb bestimmter Spannungsgrenzen.

Diraclive of the European Parllament and of Ihe concll of 12. Decembsr 2006 of the harmonisalion of the laws of Member States relating to
elacirical equipmeni designod for use vithin cerfaln vallage fimifs.

Die Uberalnstimmung des bazelchneten Produktes mit den Vorschriften der oben genannten Richtll-
nie/n wird nachgewlesen durch die Einhallung folgender Normen:

The conformity of the designaled product wilh the provisions of lhe above mentioned Diraclives Is proved by full compliance with the {ollow-
Ing standards

" Europalsche Norinen EN 60947-3

Harmonlzed Eurapean standards

IEC-5tandards

|EG standards
Nationale Normen VDE 0660 Teil 107
Nallonal slandards
Aussteller / Issuer G/QM
Ori, Datum / Place, Date Eltville, den 16. Jan. 2008
Rechtsverb, Unterschriften Z ¢ M d«h@
Legally binding slgnature .
Dr. B. Miller LV. A. Gotlert B8 o

Diase Erklarung beschelnigt dle Ubsrelnsiimmung mit den genannten Richtiinlen, belnhaltet fedoch
Mitgeliclerie Sicherheitshinwelsa sind zu beachlen.

This declaralion cerlifies compliance wilh ihe Indicated direclives bit Implies no warranty of pr,
companying preduct documenlation shalf be observed.

FO51H




@mtech

othmuuymaner AUCTPUBYTOpP Ha Ten: 02 9733373
Kumrex Bvnrapus 00 1O Electronics thaxc: 02 9733370
1113 rp. Codmn kaBenw, Tpancdopmartopmy, web:www.kimtech.bg
yn. Akag. Teopru BoHuer Ne 20 eneKkTpoobopygpaHe e-mail: office@kimtech.bg

OEKNMAPALNSA 3A CLOTBETCTBUE

HAonynopnucauwar Wead Bunkos Koctoe, B KauectsoTo oW Ha ynpaeutesnt Ha
Kumtex Bwnrapus OOM, mp. Byprac, xk. Bpars Munaguvosn, 6n. 57, ex. 4A odunuuvanen
AucTpubyrop Ha uapenuata Ha Tyco Electronics Raychem dexknapupam, Ha cobfcrBeHa
OTIOBOPHOCT, \e NpoayKTuTe:
1/ BepTukaneH npegnasuten — pasesiuhnten HH 400A, ¢ TPUNOJIOCHO ynpasneHue

2/ BepTuxaneH npegnaauten — paseguduren HH 1000A, ¢ TPUNOJIOCHO YnpaBsneHne

0TroBaps Ha U3UCKBaHWATA Ha TeXHUYecKara crielvdmrkauus v Ha ctaspapta EN 60947, (« |

13.01.2016r.
rp. bByprac




User manual
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Low Voltage Products

COMPACT NS630b to 1600 A




User manual for circuit breakers
VCOMPACT NS630b to 1600 A

Discovering Compact 2 .
Manually operated Compact with a toggle 4
Components 4
Opening, closing, reset 5
Testing the device 6
Locking the toggle 7
Manually operated Compact with a rotary handle g
Components 8
Opening, closing, reset 9
Tesling the device 10
Locking the rotary handle 11
Remote operated Compact 14
Components 14
Opanlng, closing, reset 15
Locking the controls 18
Compact chassis 20
Componenls 20
Matching a device with its chassis 21
Racking 22
Racking 23
Locking in the “disconnectad" position 24
Locking the switchboard door 26
Locking lhe device when the door Is open 27
Locking the safety shulters 28
Electrical auxHiaries 30
Electrical dlagrams 30
Operalion 32
Electrical characteristics of conlacts and contro! auxlliaries 33
Start-up 36
Starl-up operalions 36
What to do when the clrcuit breaker irlps? 37
Compact operating condltions 38
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Discoveting Gompact

Rating plate

»Aated current (x 100 A)

EEI0A

Parformandce leval

Sultabllity for [solatlon

Type of device; ‘
clrcult breaker or swilch-disconneclor

Ui - raled Insutation tevel

'Gompacl NS Schrelder Eleslde




Manually operated Components
Compact with a toggle

E00311A

Controf auxlliary terminals

OF1 ON/OFF Indication contacl
OF2 ONIOFF indlcation conlacl
OF3 ON/OFF Ingication contast
SD tp-lndication contact

MX %)enlng vollage release
or MN undervoilage release

Raling plale

/

Springs-charging handle
and ON/OFF toggle

0

1‘\

Davice raling

Device for padiccking the toggle
In all posilions

Padiocking davice for the
loggle in the OFF pesiilon

Compact N§

Schneldor Eleclro




Opening, closing, reset

Local opening and closing

m QFF: breaker open, ON: breaker closed.

Remote opening

Use elther:
m an MX openling release
i m an MN undervollage releass
s u a delayed MN undervoltage release,
<
~  When connecled lo the contro! panel, hese releases may be used la remolely
=]~  open lhe devico.

MX, MN Delay unit

AN ‘e% E

Resetting tha device followlng a trip

= the device lrps.

Compact N§ Schnelder Elecirle




- Manually operated Testing the device
Compact with a toggle

n ciose the device.

Compacl NS Schneldar Elecide




Locking the toggle

Locking the toggle In the OFF position using one to three

padlocks {shackle dlameter 5 to 8 mm}

Locklng the toﬁgle In the ON or OFF 'prt;siirtlon using one to

three padlocks {shackle dlameter 5 to 8 mm)

Compact NS

Sehnelder Eleclc




Manually operated Components
Compact with a rotary
handle

CAF eaily-make conlact

Goed A

CAD eanly-break contact

» OF1 ONJOFF indicalion conact
OF2 ONJOFF Indlcalion contact
OF3 ON/OFF Indication contact
8D trip-Indicallon conlact

MX opening vollage releaso
or MN undervoltage release

/ Dlrect rotary handle

Control unit

SDE falt-tdp Indicatlon

conlact
Padlocking
device
(\ / etz

Rallng
plate

N3y
/%K Keylocks

“Push to trip™ bulton

/ﬂ
B

Door lock

Extended rofary handle

Compact NS

Schnelder Electic




Opening, closing, reset

3
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Remote opening
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When connected 1o the conirol panel, these releases may be used to remolely

apen the device.

MX, MN

Delay unil

Resetting the device followlng a trip

o the device trips.

M reset the davics, then close It again.

A

rie

.:}/
" Schnelder Elact




Manually operated Testing the device
Compact with a rotary
handle

2 ¢lose lha device.

Schnelder Eleclric




TTTARA

Locking the rotary handle

Nole:
the rolary handle can equipped for locking by bolh
padiocks and keylocks.

Locking the direct or extended rotary handle In all positlons
using one to thtee padiocks (shackle diameter 5 to 8 mm)

M In the standard conflgurallon, the davice may be locked in the OFF

pasilion.

m removae Lhe ring as Indicated below to enable locking In both
ihe ON and OFF posltions.

Schnelder Elecirc




Manually operated
Compact with a rotary
handle

Locking the rotary handle

Locking the direct rotary handle in all positions using a

keylock

u lock.

Two types of keylocikﬁsvé;ré éuailable

RONIS PROFALUX

Schpetdar Eleciio




Door locking when the device Is in the ON position, using the
extended rotary handie

n In the slandasd contigurallon, 1he door cannot be opened when Lhe cotary handla
is set to the ON posiion.

feal~'

jiral LY

Sehnaldar Elecirie




Remote operated Compact Components

Fixed device

SO ldp-Indicalion contact
MX opening voltage release

or MN undaryollage rglease

Sex13A

OF ONfOFF indlcatton contacts

_ Charging handla for
SDE favlt-rip indicallon contact ____J-“'" \he closing order

Conlrol auxillary tarrninals

s Motor mechanlsm

_ Locking In the OFF position
using a padlock

Lacklng In the OFF posilion
uslng a keylock and a padiock

; ON buiton
Control ualt o OEF button

" Operaion counter

Front

SAtdh

8 'Trip Indicalion bullon used
to raset bafore closing

/ Raling plala

Locking by padlock, lead-seal cover
or screws for pushhuttons

N

Indicator for position Closing spiing status Indlcator

of the main conlacls

Gompacl NS Schnelder Eleclic




Opening, closing, reset

Local apening and closing

Device open (OFF), Device closed (ON),
discharged dlscharged

Device open (OFF}, Device closed (ON},
charged charged

Gompact NS

Schnelder Eléq!ﬂo




Remote operated Compact Qpening, closing, reset

Remote opaning

Use aither:

m an MX opening release

B an MN undervollags release

| a defayed MN undervoliage release
| a molor machanlsm.

When connecled to the conlrol panel, these releases may be used lo remolely
opan the device.

MX, MN Dalay unit

SHpoas,
ETEaEA

Remotely ¢lose

tolor mechanism

Sehnelder Erec“!}lc




Manually recharge the device followlng a trip

» lhe device trips.

Gompact NS Schnekier Eletlic




Remote operated Compact Locking the controls
Disabling local or remote closing

Locking the device using one to three padlocks
(shackie diameter 5 to 8 mm)

u lock,
Open the davice. Pull aut Lhe lab. [nstall tha padlock(s).

EMnia

Nole:
Padlocks and keyloeks may be used lagather,

Compacl NS Schrelder Elecire




[aly.-L

Locking the devlce using a keylock and/or one to three
padiocks (shackle dlameter &5 to 8 mm)

i keylocking. '
Open the device. Tumn the key. Remove the key.

Padiocks and keylocks may be used
together.

Locking using padfocks Is Identical to the
systam an the previous page.

o unlock.
Insen lhe key. Tumn the key. Push In the tab.

Two types of keylocks are available

RONIS PROFALUX

Schnalder Eleciric




Compact chassis Components

Carriaga swilch terminals

ONOFF indleallon contact lerminals
~ Conleal auiliary terminals
Arc-chute cover

BRI bA

Auxlliary terminal shleld

Terminals for control-unit
and fauit-irip Indication
contacls o,

Garriage swilch lerminals
# Racking Inlardfock

¢ Locking by keylocks

Locking by padiocks

*Connected", "test’ or "disconnecied” position indlcator
Crank sockel

Carrylng grip 9 » Position release butlon

. Grank storaga

M e Crank

Disconnecting-conlact clusler
=) Withdrav grip

Mismatch protection
Door Interlock

=2 Shutler locking blocks

Side plate for
withdrawable

device .
~ Manually operaled device

with a rolary handle

™ Elecircally operaled device

* Manually operated
device with a toggle

Fehnolder Electrio




Matching a device with its chassis

To set up a mismateirprevention The mismaich protection ensuras that a device Is Installed only [n a chassls wilk
comsbination for The device and the chassis, ~ Sempaiible characlerislics,

se8 the‘\’ mismatch-prevention Instailation The possible comblnallons are llsted below.

mantiar,

ABGC 45 BCD 15
ABD 35 BCE 14
ABE 34 BC 145
AB 345 BDE 13
ACD - 25 BD 135
ACE 24 BE 134
AC 245 CDE 12
ADE 23 cD 125
AD 235 CE 124
AE. 234 DE 123

Schnelder Eleciric




Compact chassis : Racking

For complete information on Compact Removing the ralls

handiing and mounling, see the Installation

manual(s). Press lhe release labs and To put tha rails back In, press the
pull the ralls out, release labs and push the rallsIn.

Before mouniing Compact NS, make sure
it malches the chassis,

[=a 1300

“Ihserting the device
Open the clrcuit breaker Pasltlon the clrevit breaker on the ratls.
{In any case, it opens Check that It rests an all four supports.
aulomalically during
connectlon).

if you cannot insert the devics in the

chassis, check thal the immfsmateh protection

on the chassls corresponds Push the device Into the chassls, taking care not to push on the contro] unit.
lo ihal on the device.

Schnalder Eleciio




Racking

Prerogtilsites

To connect and disconnect the device,

the crank must be used.

The locking systems, padlocks and the
racking infetlock all inhibit use of the crank.

3
H]

Nole:
Thase operations require thal all chassis-focking
functions be disabled (see pags 24),

Tha indlcaler on the front slgnals the poshion of the clreuil breaker in the chassls,

Racking the circult breaker from the "disconnected" to "test”
position, then to "connecied"” posltion
g Tho device Is In “disconnecied” posilion,
B

The device 1s In “tlest® poslion,
Remove the crank or conlinue 1o
*connected” position.

The device Is In “connecled" position,

Withdrawing the elrcult breaker from the "connected"
to "test” position, then to "dlsconnected" position

The clreull breaker Is [n "conneated” posilion.

Er Gp =103

~

(]
~
@“?\
N

The clreuit breaker is in “test” posillon.
Remova {he erank or continue to

i "disconnected” posilton.

" The clreult breaker Is In “test® position.

—/\ sTOP

The circult breaker |s in "disconneclad” posilion.

Schrelder Elecirie

| Gompact NS




Compact chassis Locking in the "disconnected"
position
Using one to three padlocks

Gombination of locking systems, Locking

It is possible to lock the device on the

chassls in the "disconnected” position Use padiocks with a maximum shackle diameter of 5 to 8 millimetres.
ustng:

Device In "disconnected” ) Puli out the lab.
B one lo three padiocks postilon.

one or two Keylocks
# a coinbination of both.

i @

Insert the shackle The crank ¢annot be inserted.
{max. diameler 5 lo § mm)

of the padlock{s}.
3
i @

V!

Unlecking

Remave ihe padiock(s). Relgase the tab,

ETACTA

w3

& 4 2=

& v

.r-,';[‘,‘

ﬁ =5§§§

e i

s R

L]

e=s)

Noie: :-i;::-§'

Padlocks and keylocks may be used logoethor. i

if specifiad when ordering thachlissls, dhis lacking i. §
function may be adapled lo opsrale In alf positions >

("connecled®, SesI” and “disconnecfed’), Instead of In

‘disconnected® position alone.

Schnelder Elecide




Using one or two keylocks

Locking

Devica in “disconnecled”  Turn the key(s).
posllien. .

Remove the key(s).
Inserted.

Unlocktng

Insarl the key(s). Turn the key(s}. The ¢rank can be Insarted,

Thres types of keylocks are available,
PROFALUX CASYELL

Ty

Schnelder Elecitle




Compact chassis Locking the switchboard door

The locking device is Installed on the lelt or Hght-hand slde of the chassls.

& when the device is In "connecled” or "lesl” pasiilon, tha latch |s lowared and \he
door is locked, .
u when the device Is In "disconnected” posilion, the laich is raised and the door Is
unletked.

Disabling door opening
Close the door. Tum the erank untif tha The dooris lacked.

device s In "lest” or
*cannected” position,

%@% _

Enahling door opening

DA

CraRA

Tumthe crank untilthe  Tho door Is unlocked.
device Is In
"disconnected” position.

&5
€

Compact NS ' Schnelder Electie




Locking the device when the door

is open

When (he door Is open,
lhe ¢rank cannot be [nserfed.

§
:

i
5

When the door Is closed,
the crank can be Inserted.

Compact NS

Schnelder Elecirlc




Compaét chassis

Locking the safety shutters

Four locking possibllites insfde the chassis using one or two
padlocks (maxlmum shackle dlameter § to 8 mm) for sach shutter

Top and bottom shultars not Top shutter nol tocked.
locked. Botlom shutier lockad,

Top shulter locked. Top and botlom shullers locked.
Bottorn shuiter not locked.

Schnelder Eleciio
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Elactrical auxiliaries

Electrical diagrams
Fixed and withdrawable devices

The dlagram Is shown with clrcufls
de-energised, all devices open, connecled
and charged and relays iy normal position.

Power -~

Lo
=
b
L

P

f.

R B B e I
X
AT

AL

:

V

<1l

vYry

B a Com: E1-E6 communication
a |m UG1 : Z1-Z5 zone seleclive Inlerlocking;
Z1 = 28} = ZSI OUT SCURCE
22 = 251 OUT; Z3 = 28] IN SOURCE
Z4 = ZSI IN 8T (shon time)
Z5 = 78| IN GF (ground fault)
B R M1 = Vigi module Input {Mlciologic 7}
g |m Uc2 : T1, T2, 73, T4 = external neutral;
a |m M2, M3 =Vigl module lnput
(Micrologle 7)
5] [ UC3 : F2+, Fi- external 24 V DC power
supply VN external wollage conneclor
q (must ba connected lo neulral with
clitouit breaker 3P)
B o M6G : 6 programmable contacls (must be
connecled to exiemal relay MEC)
ext. 24 ¥ DC power supply raqulred

;Remote operatlon

gm0
m
§

o
af—F
A

Temotd operation
$DE: Faull-trip indication conlact (supplied as standard}
8D : Tilp-Indicallon contact (supplied as slandard)

MN Undervallage releasa

ar
MX : Shunt release {sfandard or communicating)

A: Digital ammeler X
P: A + powsr meler + programmable prolection

Schnelder Eleciic

]




Indleation Gonlagts

-1

4

gl

'.:'
544 M4 B4 a4 Is-u 514 a4 24 I 14 !
586 al6n i
542 532 g2 74 o922 Bi2 az 22 12 | !
5 38 D L I i
542 531 81 9t lszl s M 21 n 1 i
H !

Slndication contac
OF3 { OF2 / OF1: ONfOFF indlcation con

Closed

#

A
{acts

® Open g @m«mm@ Connecled @ Test
Iﬁiﬁ Ef gEEE  mapyEad  RE
203 CAO eT
co2y con CE3\ CE2Yy CEv
J’ﬁ J)E oﬁ O 6§ OE

a

{1868 antac!
CD2: Disconnecled- CE3: Connecled- CT1: Tesi-position
CD1 posllion CE2 posilian canlacls
contacts CE1{ conlacts

Withdrawablo doevice oply
8DE1, OF1, OF2, OF3, OF4 supplisd es slandard

Interconnected conneclions
(only one wire per conneciion point)
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Electrical auxifiaries Opetration

The ON/OFF indicatlon contacts signal Pevice
the staius of the device main conlacls,

£ complelely closed : completaly open
i il i — ey e

Y : k

maln contacts

OF: ON/QFF (closed/open) Indlcation
closed changacver conlacts

closed

The carriage swifchss indicate the Chassls
“connecled”, "ast” and "disconnecied”
positions.

completely connected
saparailon of the maln clrcults
test poslifon

1
S

soparalion of the auxlllary sircuits
completely disconnected

A T X ¥ [ ]

[ CE: connscted-position
carntlage swilch conlacl

- CT. lest-posifion carriage
switch contacl

closed

- COD: disconnected-posillon
carrageo switch contact
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Electrical characteristics of
contacts and control auxiliaries

deslgnation =7 current 100 mf urre
OF ONIQFF contact chang: 6 A {rms) 6 A (rms)
braaking capacity 480 6 A {rms} 240 5 A (rms})
[AC 12/0C 12 asper 690 B8 A (rms) 380 5 A (rms)
a47-5-1) VDG 24148 26A YyDC 24148 G/25A
126 0.6 A 125 06 A
250 0.3 A 250 0.3 A
S0 faull Indlcallon 1 changedver conlact VAC 2407380 6 A {rms) VAC 24148 B A (rms}
breaiing capacity 480 8 A {rms) 240 5 A (rms)
{AC 12/DC 12 as per 830 6 A {rms) 380 5 A {rins}
247-5-1) VDG 24148 2BA vDC 24/48 5726 A
126 06 A 126 06 A
250 03A 250 03A
SDE fauli-trip Indication t changatvar conlact V AC 240/380 6 A {ims) VAC 24148 5 A {rms)
for daylco with motor breaklng capaclty 480 G A (ims) 240 5 A {rms)
mochanlsm {AG 12/ DG 12 as per [::0) 6 A {rms) 250 5 A {rms)
047-5-1} VDG 24148 25A ¥ bBC 24148 5/25A
125 058 A 126 05A
260 03 A 250 03A
CAQ early-break awltch 2 changeover contacls VAC 240/380 B A (rms) Vv AC 24048 5 A (rms)
for davice with Totary breaking capaclty 480 6 A {rms} 240 5 A (rms)
handle (AC 12/DC 12 as per 630 8 A {rms) 380 5 A (rms)
947-5-1) vDo 2448 25A VDG pLTESH Bf2GA
126 05A 25 06A
: 250 0AA 260 0.3 A
CAF early-make switch 2 changeover conlacts VAC - 2407280 8 A (rms) VAC 24148 5 A {rms)
tfor deviee with rotary braaking capacity 480 6 A {rms) 240 5 A |rms)
handle (AC 127D 12 a5 per [53:0) B A (ims) 80 5 A (rms)
B47-5-1) ype 24/48 26A Yo 24/48 5/25A
126 06A 125 05A
260 0.3 A 250 03A

fosTg
d

SR AUAIARESS

: Wer sy 11 Agumptian TE9ponsn,
MX openlng release ¥ AG: 50/60 Ha: 24048 - 0.7to 5.1 Un plok-up: 200 VA orW (BOma)  deviee al Un:
100/130 - 200/250 - 277 - hold: 4.5VA orW 50msz 10
380/180
YV DG: 12 - 24/30 - 46/60 -
160/130 - 200/260
MN undervollage rolease Y AC: 50/60 Hz: 24/48 - opan: plek-up: 200 VA orW (80 ms)  device al Un:
1007130 - 200260 - G35t0 07 Un hold: 4 EVA or W 40ms+10
380/480 close: 0.85 Un
V DC: 24130 - 46/60 -
1007130 - 2004250
Delay unit for undervollage ¥V AC: 50/80 Hz opem 200VA device at Un:
raleans V DG not adjustable: 0.35100.7 Un ol adjustatie:
100/120 - 2004250 close: 0.85Un 0.258
YV DG adjustable: adjustable:
A8/60 - 1007130 - 05-09-15-35
2004260 - 380/480

460/440 - 480
V DG: 24/30 - 46/60 -
1004126 - 200/250

inlj

CE, CT, CD 3 changgover conlacts VAC 240 8 A {rms) VAC 24{48 5 A {rms}
breaking capacity 380 8 A (rms) 240 5 A {rms)
(AG 12/DC 12 as per 480 B A (rms) as0 & A {rms)
947-5-1} 690 B A (rms)
¥DC 24148 25A VDG 24/48 267 =
125 08 A 08A i
250 0.3A 03A £ B

pesd

3474
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Electrical auxiliaries

Electrical characteristics of
contacts and control auxiliaries

Wiring of control auxillaries

Under pick-up conditlons, the leval of consumptlon Is approximately 160 to 200 VA,
Consequenlly, for low supply voltages (12, 24, 48 V), cables must not exceed a
maximum langth determined by the supply voltage and the cross-section

of lha cables,

Indicaflve values for maximum cable lenglhs (In meters)

MN 100% sowce

vollags — — 58 bsli] 280 165

85% source

vollaga — — 16 10 5 45
MX-XF  100% source

vollage 21 12 116 70 550 330

B5% saurce

voilage 10 6 75 44 350 210

Nole:
Tha Indicated length Is that for each of the two supply wires,
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Start-up

Start-up operations
Procedure

These operalfans must be cariied out

before using a device for the first lime.

A general check of he device takes only a few minutes and avolds any risk of
mistakes due to errors or negfigence.

A genaral check must be carrted oul:

u priot to Initlal use -

u follewlng an exlended period during which the device Is nol used.

A check must ba carried out wilh the enlirs switchboard de-energised.
In switchboards with compartments, only ihose coraparimants thal may be
accessed by the operators must be de-snerglsed.

Elactrical tests

Insulation and diglectric-wilhsland tests must be carrled out Immediately alter
delivery of the swilchboard. These lesls are precisely dalined by Inletnational
standards and must be direcled and camied oul by a qualilied expart.

Prior 1o running the tests, It Is absolulely necessary to:

u disconnect all tha elecirical auxiifarles of the device {MCH, MX, MN)
u remove the long-time rating plug on the 7.0 A coniral units,

Removal of 1he rating plug disconnecls tho voltage meastirement Jnput,

Swilchboard inspection

Check Ihat the devices are Inslalled In a ¢lean environment, free of any Installafion
scrap or tems {lools, eleclrical wires, broken parls or shieds, melal objacls, etc.).

Confdi;;iiy wfth the Installatlon dla,ciram

Check ihat the davices conform wiih the Installation diagram:

H breaking capacitles indicated on the raling plates

m identificatlon of the conirel unil (lype, raling}

w presence of any optional funclions (motor mechanism}

w proteciion seltings (long lime, short ime, Inslantaneous, ground fault)

m [denlificalion of the protecied clrcult marked on the front of each device.

Condition of connections and auxillaries

Check davlce mounting in the swilchboard and Iha ightness of power connsclions.
Check that all auxiliaries and accessoiles are correclly Installed:

m oleclrical auxiflaries

u terminal blocks
x conpecllons of auxillary clrcuils.

Operation

Chack the mechanleal operation of the devices:
u opening of contacts
u closing of contacls.

Check on the control unit - _

Check the conire! unlt of each clrcull breakar using the reépecllve user manuals.
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What to do when the circuit
breaker trips?

Note the fault

Faults are signalied locally and remotely by the Indicators and auxillary contacls
Installsd on devices {depending on each configuration). See page 32 In this manual
and the user manual of the conlrot unit for informailon on Ihe fault Indications
avallable with your clrcult braakar.

Identlfy the cause of tripping

A clreult must nevar be roclosad {locally or romotely) belors the cause of ihe fault
has been idenlitled and cleared.

Depanding on the type of fault and the eriflcafily of the loads, a number of
precaullonary measures must be laken, in pariicular the Insulation and dieleclric
lests on a parl of or the enlire Installallon. Thess checks and test must be directed
and carmied out by qualilied personnel,

Inspect the cirouit breaker following a short-glreuit

m check the Ughtness of conneclions (see the device installation manual)
r citeck Lhe disconnecling-contact clusters.

Reset the clrcult breaker
The clreuit breaker can he reset locally or remolely. See pages 5, 9 and 16
In this manual for Informallon on how the device can be raset.
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Compact operating
conditions

Amblent temperature

Compact deviges can operate under the following temperature conditlons:

o the alactrical and mechanlcal characteristics are stipulatad for an amblent
tamperalure of -5° G to +70° G

= clrcult-breaker closing Is guaranteed down o -35° G

u Compact {withoul 1he control unit) can be stored in an amblent lemperature
of -40° Clo +85° C

= the control unll can be stored in an ambient temperalure of -25° G to +85° C.

Extreine atmospherlc conditions

Compact devices have successfully passed the tasts defined by the following
slangards for extremse aimosphetic conditions:

w |EGC 68-2-1: dry cold at-55° C

o IEC 68-2-2: dry heal at +85° C

H |EC 88-2-30; damp heat (lemperature +55° C, refalive humldity 85%)})

u |EC 68-2-52 [evel 2. salt mist.

Compacl dovices can operate In the industrlel environmenis deflned by s\andard
IEC 947 (pollution degres up to 3},

It 1s nenetheless advised to check that the devices are Installad In suilably cooled
swilchboards without excassive dust.

-\-Iibratlons

Gompact devices reslst eleciromagnetlo or mechanical vibrallons.

Tests are carrded oul In compllance with standard |IEC 68-2-6 for the tevels required
by merchant-marlne inspection organisatlons {Verilas, Lioyd's, etc.):

H 2 1o 13.2 Hz: amplilude =1 mim

m 13.2 o 100 Hz: conslant acceleralion 0.7 g.

Excessive vibration may cause {ripping, breaks In conngclions or damage to
machanlcal parls.
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Electromagnetic disturibances

Compact devices are protected agalnst:

D overvoliages caused by devices lhat generate eleclromagnelle disturbances

o avervollages caused by an atmesphsile disturbanca or by a distrbullon-system
outage {(e.g. fallure of a lighting system)

o devices emlling radio waves (radlos, walkle-lalkles, radar, elc.)

n electrostalic discharges produced by users.

Compact devices have successfully passed the eleciromagnetic-compalibliily lesls
(EMC) defined by the followlng Internatlenal standards:

wIEC 947-2, appendix F

H|EC 947-2, appandix B {ir[p unitg with earth-leakage funclion),

The above tesls guarantee that:
R o nulsance tripplng occurs
a Iripping times are respecled.

Cleaning

o non-melalile panis:

never use solvenl, soap or any olher cleaning preduct. Clean with a dry cloth only
o melal paris:

clean wilh a dry clolh whenever possible, If solvani, soap or any other cleaning
product must be used, make sure that H does not come Into contacl with
non-metallio parls.
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General Specification for Molded Case
Circuit Breakers from 630 to 1600 A

Protective device for low voltage electrical installation
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Specification Jor Tender Specification for Tender

1 General

The present specification applies to molded case circuijt breakers (MCCB) from 630A to 1600A for AC (50/60Hz) low voltage
electrical installation from 220V to 690V,
- MCCB shall be equipped with a trip unit that offers the appropriate level of protection performance to fit to the application.

All trip units could be proposed with versions that provide measurement, and communication functions.

- MCCB shall be available in fixed or withdrawable versions as well as in 3-pole and 4-pole versions. For withdrawable
versions, & safety trip shall provide advanced opening to prevent connection and disconnection of a closed circuit breaker
~ Fixed and manual MCCBs shall be designed for both vestical , horizontal or flat mounting, withoul any adverse effect on

electrical performance.,

- For a MCCB rating frame given , MCCBs dimensions shall be the same whatever the ultimate breaking capacity.
~ MCCB shall have a rated operational voltage (Ue)of 690 V, a rated insulation voltage (Ui) of 800V (AC 50/60 Hz) and a
rated impulse voltage (Uimp) of 8kV.

2 Compliance with Standards

Reference

Title

Scope

- 'BN7IBC 60947-1 & 2

Low-voltage Switchgear and controlgear
Part 2 : Circuit Breaker

Characteristics of circuit-breakers;

- operation and behaviour In normal service;

- operation and behaviour in case of overload and
operation and behaviour in case of shorl-circuit,
including co-ordination in service {discrimination and
back-up protection);

- dieleciric properties;.

TBC 60947-2, annex B

Circuit Breaker incorporating residual
cuirent protection

IEC 60947-2, annex F

Additional tests for circuit-breakers with
electronic over-current protection

Electronic irip unit (rms current measurement, EMC)

IEC 60664-1 Insulation coordination for equipment Category IV for a rated insulation voltage up to 690 V,
within low-voltage systems - Part 1: class Il insulation between the front and internal power
Principles, requirements and tests circuits

IEC 61000-4-1 Electromagnetic compatibility (EMC) EMC Immunity

Testing and measurement techniques

A

IEC 61557-12

Combined performance measuring
and monitoring devices for electrical
parameters

Accuracy class

IEC 60068-2

Environmental testing

Climatic withstand

Yersions complying with UL 489 shall also be available.
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Specification for Tender

3 Circuit breaker design

3.1 Safety

For maximum safety,

The power contacts shall be insulated in an enclosure made of a thermosetting. material from other functions such as
the operating mechanism, the case, the trlp unit and auxiliaries

The molded case circuit breakers shall provide double insulation of the front face to allow on-site installation of
anxiliaries without de-energising the installation, All electrical auxiliaries and accessories such as voltage releases,
(shunt or undervolitage type) and auxiliary contacts shall be designed for easy on-site installation,

The operating mechanism of the molded case circuit breakers shall be of the fast make and fast break type. Tripping
on A fault shall be mechanically independent of the operating handle, The operating mechanism shall be designed to
operate al} poles of the circuit breaker simultaneously for making, breaking and tripping.

If required, the circuit breaker shall be equipped with a rotary handle.

The operating mechanism shall be designed in such a way that the position of the operating handle of the circuit
breaker indicates the real position of the main contacts, even if the circuit breaker is equipped with a rotary handle.
In order to ensure suitability for isolation complying with JEC 60947-2 § 7-27: The operating mechanism shall be

3.2

33

Last updare :2013-01-14

designed such that the handle can only be in OFF position (O) if the power contacts are all actually separated, in OFF

position, the handle shall indicate the iselation position.

MCCBs shall be able to receive a device for locking in the “isolated” position, with up to 3 padiocks, @8 maximum or

keylack (for rotary handle).

MCCBs shall be designed to prevent access to live parts when the cover is removed

MCCBs shall be equipped with a “push to trip"” button in front to test operation and the opening of the poles.
MCCB rating, “‘push to trip™ button, performances and contact position indication must be clearly visible and
accessible from the front, through the front panel or the door of the swilchboard.

In electronic trip units, protection functions shall be electronically managed independently of measurement and
communication function by a dedicated ASIC,

Breaking capacity, Current limitation, discrimination, durability

The molded case circuit breakers (except for current-limiting circuit breakers) shall belong to category B as defined in

IEC60947-1, Certificates attesting to compliance with these rules shall be established taking into account the
following performance levels for the test sequences: service breaking capacity (Ics) equal to at least 50% of the rated
ultimale breaking capacity (Icu) and a rated short-time withstand current (Iew) of 25 kA /0.5 s (except for current-
limiting circuit breakers} .

If required current limiting circuit breakers shall be available,

The rated ultimate breaking capacity (Ien) of each molded case circnit breaker shall be equal to at least the value of
the short-circuit current (Isc) at the point of installation on the electric circuit, nnless the upstream circuit breaker
makes it possible to ensure coordination (as defined in Appendix A of IEC 60947-2); in this case, the coordination
between the two circnit breakers shall be confirmed by manufacturer.

MCCB’s manufacturer shall provide selectivity and coordination tables with other devices such as other MCCBs,
ACB, switches and contactors,

Aunxiliaries and accessories

The operating mechanism shall be of the stored-energy type only
The addition of a motor mechanism or a rotary handle shall in no way affect circuit breaker characteristics:

o

8}

Only three stable tripping mechanism positions (ON, OFF and TRIPPED) shall be possible with the motor
mechanism,

Suitability for isolation shall be provided by positive contact indication (ON and OFF) in front of the motor
mechanism moditle

MCCBs shall be designed to enable safe on-site installation of auxiliaries such as voltage releases (shunt and
undervoltage releases)and indication switches as follows:

[s)

o]
[0}
O

The trip units shall not increase overall circuit breaker dimensions

same field instaflable auxiliary contacts for signalising different functions, as: open closed position, fault

signal, electrical fault (including electricat leakage) signal, all auxiliaries shall be common for the entire
pr

range,

they shall be separated from power circuits, €3 ﬁ;
all electrical avxiliaries shall be of the snap-in type and fitted with terminal blocks, §oy '{‘i

Auxiliary function and terminals shatl be permanently engraved on the.esSgointlig circuit breakéiaind the
auxiliary itself, ' .
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33.1 Remote operation
- Coils: -
o  Manually operated circuit breaker could be equipped with one shunt opening release or one undervoltage
opening release.
o  Electrically operated circuit breaker could be equipped with one shunt opening release or one undervoltage
opening release in addition to opening and closing order.
o Coils shall be designed for continuous-duty.,
o Voltage release auxiliary power supply:
*  AC: 24 48 100/130 200/250 277 380/480 VAC
¥ DC 12 24/30 48/60 100/130 200/250 VDC
o Opening time with shunt opening release 50ms +/- 10ms
o Elecrrical closing time 60ms +/- 10ms
= Electric motor for spring charge
o Motor auxiliaty power supply:
*  AC: 24 43 100/130 200/250 277 380/415 VAC
*  DC1224/3048/60 100/130200/250 VDC
- o Charging time; <=4sec
o Operating frequency <=3 cycle / min,
- Electrically operated MCCB shall be equipped with anti pumping function: If opening and closing orders occur
simultaneously, the circuit breaker shall remain in the open position.

4 Protections requirements
4.1 General

- The high-current molded case circuit breakers shall be available in 3-pole or 4-pole (neutral protection) versions. On
4-pole circuit breakers, a 3-position switch shall be provided to set neutral protection to any of the following levels:
unprotected neutral (4P3D}, half-protected neutral (4P3D4+N/2) or fully protected neutral (4P4D).

- The trip units shall not augment overalt circuit breaker dimensions

- Trip unit shall be easily interchangeable and easily secured to the MCCB without removing the breaker from the
panel

- All electronic components shall withstand temperatures up to 105 °C.

- Electronic and thermal-magnetic trip units shall be adjustable and it shall be possible to fit lead seals to prevent
vnauthorised access to the settings

- Protection settings shall apply to all cireuit breaker poles

- T shall be possible to adjust protections with a knob without any power supply or when the main is off

- Electronic trip unit shall be fitted with thermal memory

- It shall be possible to equip MCCBs with an auxiliary contact signalizing an electrical fault operated by the trip unit.

- The following monitoring functions shall be integral parts of electronic trip vnits;

o 1 LED for load indication lighted above 105 % of Ir :
o  atest connector shall be installed for checks on electronic and tripping mechanism operation using an
external device,

4.2 Trip unit protection functions

4.2.1 Basic protection (LI) with or without energy measurement

These teip units shall offer
- Long time protection
- Adjustable Ir threshold settings from 40% to 100 % of the trip unit rating
= Adjustable tr time delay
- Instantanecus proteclion
- Adjustable Isd threshold settings from L.5xIr to 10xIr

422 Selective protection (LSI) with or without energy measurement
These trip units shall offer
- Long time protection
- Adjustable Ir threshold settings from 40% to 100 % of the trip unit rating
- Adjustable tr time delay
- Short time protection
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- Adjustable Isd threshold settings from 1.5%]r to [0xIc
- Adjustable tsd time delay
- Instanfaneous protection
- Adjustable Ii threshold settings from 2xIn to £5xIn with an OFF position

42.3  Selective protection & Ground fault or Earth leakage protection (1.SIG) with or without
energy measurement

These trip units shall offer
- Long time protection
-~ Adjustable Ir threshold settings from 40% to 100 % of the trip unit rating
- Adjustable tr time delay
- Short time protection '
- Adjustable Isd threshold settings from 1.5xIr to 10xIr
- Adjustable tsd time delay

- Instantanecus protection
- Adjustable Ti threshold settings from 2xIn to 15%In with an OFF position

- Ground fault protection {GF) Or Earth leakage protection (Vigi))
- Adjustable Ig threshold settings Adjustable Ion threshold settings ‘
- Adjustable tg time delay Adjustable 1on time delay C

R 424  Advanced protection trip unit

In addition to the previous protection functions trip units with Under/Over Voliage, Under/Over Frequency and Reverse Power
protection could be proposed.

4.3 Trip unit measurement function

If required by the application, the teip unit shall offer measurement (including energy) without additional module whatever the
protection type (L), LSI, LSIG), Available measurements shall be:
- Currents
- Demand Current, Maxim Demand Current
~  Voltage, aclive power, reaclive power, power factor,
- Demand Power, Maxim Demand Power
- Energy
- Accuracies of the entire measurement system, including the sensors: shall be
- Cument; 1,5%
- Voltage: 0.5 %
- Power and energy: 2%
- Rogowski current transformers shall be used to ensure accurate measurements from low current up to high currents .
- For safety reason, protection functions shall be electronically managed independently of measurement function by a (
dedicated ASIC. :
- The measurements shall be displayed on the breaker itself and on a remote system via Modbus communication. In
additton to these solutions it shall be possible to connect a remote d isplay.

5 Operating & Maintenance

5.1 Operating assistance function

- Electroric trip units with measurement and communication capability shall offer operating assistance funclion:
o trips history (Fault type, date and time)
o Pre-alarm
o Trip and pre-alarm could activate relay output(s)

« Theses functions and indicators shall be available on the display, by communication or setting PC tool.

5.2 Maintenance indicators

Electronic lrip units with measurement and communication capability shall offer maintenance indicators:
- Operation and trip counters,
- Operating hours counter,
- Load profile
- Theses functions and indicators shall be available by communication or setting PC tool.

™

An
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5.3 Commissioning and operating tool

- A test connector shall be installed for checks on electranic and tripping mechanism operation using an external
dedicated tool
- A software tool available for all electronic trip unit shall be provided:
- To visualize and configure trip unit parameters
- To create and save seiting files
To display tripping curve
To set time and date
- To display tripping and alarms histories

5.4 Alarms (Advanced protection trip units)

- User shall be able to activate alarms based on measurement (I, U, F, Q, Idemand, Pdemand,)

- Alarms shall be time stamped

- Alarms could activate up to 6 relay output(s)

- Theses functions and indicators shall be available by display and/or communication and/er setting PC tool.

6 Communication

{ ACB shall be equipped easity with MODBUS communication.
¢} - Whatever the trip unit is:
J the following information shall be accessible: .
- Open / Close position / fault-trip indication (SDE) / Ready to close/ Position in the Chassis (Withdrawable
version).
the following commands shall be possible
-open/ close.
; - When trip units with measurement functions are used the following information shall be accessible: ‘
[ - instantaneous and demand values, maximeters/minimeters, energy, Current demand and power demand.
- timestamp trip and alarm histories and event table.
- Maintenance indicators.

7 Environment

- Production site organisation shall be non polluting and certified to comply with ISO 9002 and ISO 14001 standards.

- MCCBs shali be designed according to Bco-design complying with ISO 14062 Especially MCCB's materials shall be
of halogen free type

- MCCB shall be designed for easy disassembly and recycling at end of life, and complies with environmental directives
RoHS and WEEE.

- The manufacturer shall provide product environmental profile of the MCCB

: - The manufacturer shall provide instructions on the removal, dismantling and processing of circuit-breaker materials at

( . the end of service life.

Last update :2013-01-14
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ASEFA Test report No.: FD1.04.20
Page 2/68
Description and characterization of the test object
Characferistics
Type of circuit-breaker: Compact NS 630bH , 1600 H
Number of poles | 4
Kind of current ac.
Number of phases 3
Rated frequency 50/60 Hz
Utllization category B (
Reference temperature , 40°C
Suitability for isolation yes
Rated and limiting values: (according fo test volume)
Main circuit:
Rated impulse withstand voitage Uin, 8kV
Rated insulation voltage U, 800 Vv
Conventlonal thermal current Iy, f s 630A to 1600A
Rated current I, - B30A to 1600A (
Rated current in the neutral pole 630A to 1600A )
Short-circuit characteristics:
UV lenf KA WIS Al hessomfiA kA {InfkA
For In=630 to 1250A For In=1600A

220/240 {154 70 52.5 35 19,2 A
380/M415 154 70 52.5 35 19,2 A
440 143 85 48,75 32,5 19,2 A,
500/526 | 105 50 37.5 25 19,2 J.
660/690  |88.2 42 31.6 21 2" SR\

7 i \o
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Test laboratory: F01- GRENOBLE : N 60947-2
ASEFA recognised PLATFORM Ed. 2.1 form 2

Date August 197 2005
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ASEFA Test report No.: F01.04.20
Page 3/68

Confrol circuits:

Eloctrical contro! circuits:

Kind of current a.c.ord.c.

Rated frequency 50/60Hz

Rated control circult voltage U,

Rated control supply voltage U
Rated impulse withstand voltage Ui,
Rated insulation voltage {4
Air-supply control clrcuits:

Rated supply pressure

Lirnits of pressure

Raquired volume for each closing operation

Required volume for each opening operalion

Auxiliary circults:

Rated operational voltage U,

Rated impulse withstand voltage Uinp
Rated insulation voltage U,

Rated frequency

Rated operational current /,

Number of circuits

Number and kind of contact elements

NMN:24 to 480Vac , 24 lo 250Vde
MX:24 to 480Vac , 12 to 280Vdc

JN
B kv

oo v

. kPa
J kPA
Jom

Jom

240 to 680Vac and 24 to 250Vdc
B kv

690V

50/60 Hz

according models

according models

OF/SDE/SD/MN/MX/

g

Test laboratory: FO1- GRENCBLE

ASEFA recognised PLATFORM

Date August 19th 2005
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ASEFA

Test report No.:F01.04.20
Page 4 /68

Releases:

- Shunt release:
- Rated control circuit voltage U,
- Kind of current
- Rated frequency if a.c.

- Undervoltage or no-voitage release
- Rated control circuil voltage U
= Kind of current
- Rated frequency if a.c.

- Over-current release:

- Short-circuit release

- Instantaneous release
- definite time-delay release

~ Rated current /,
- Kind of current
- Rated frequency if a.c,

- Gurrent setting (or range of sellings)
- Time setting (or range of settings)

- Overload release (IEC 60947-1; 2.4,30):

- instantaneous relsase
- definite time-delay release
- Inverse time-delay release

dependent on ambient alr temperature
independent of ambient air temperature

- Reference ternperature
~ Rated current /,

- Kind of current .
- Rated frequency if a.c.

- Current setting (or range of settings)
- Time sefting (or range of setlings)

MX:24 to 480Vac , 12 1o 250Vdc
a.c ordc.
50/60 Hz

MN:24 {0 480Vac, 24 to 2580Vde
a.c. ord.c.
50/60 Hz

yes
yes

~ 830to 1600 A
ac.
50/60 Hz
Isd:1.5 to 10xir
li=2to 15 In
Tsd: 0.1 to 0.4s, on, off

No
No
Mo
No
Yes

40°C

630 to 1600A
a.c.

50/60 Hz
D4to1In
tr05tc24s

Tasl laboratory; F01- GRENOBLE

ASEFA recognised PLATFORM

Ed. 2.1 form 4

Date Augusi 191h 2005
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ASEFA

Test report No.:  F01.04.20
Page

5/68

Type test according to: IEC 60947-2

Test sequence |||

Type:

NS 630bH to 1600H

e —

TEST SEQUENCE Il

Rated uvitimate short-clrcuit breaking capacity

Test seguence Hll comprises the following tests:

Page(s)
Sample 31042.05
8.3.6.1 Verification of overload releases 8
8.3.5.2 Rated ullimate short-circuit breaking capacity
Additional sequence of shorl-gireuit operalions 8-11
on four-pole elreult-breakers (it epplicable)
8353 Vaeriflcation of dietectrc withstand 12
Verification of leakage current (if applicable) 13
8354 Verification of overload releasas 14
Sample 31042.06
8.3.5.1 Verificatlon of overoad releases 15
8.3.5.2 Raled uttimate shert-circult breaking capaciy
Additional sequence of shor-clreuit operations 16-18
on four-pele circult-breakers (If applicable)
8.3.5.3 Verlfication of dielectric wilhstand 19
Verification of leakage current (if applicable) 20
8.3.54 Verlfication of overload relaases 21
Sample 31042.07
8.3.5.1 Verfficatlon of overload releases 22
8362 Rated ultimate shori-clreuit breaking capaciy
Additional sequence of short-clrcult operations 23-25
on four-pole circuit-breakers (if applicable)
8353 Verification of dlelectlc withstand 26
Verification of leakage curren! (if applicabla) 27
B.3.54 Varificatlon of overload releases 28
Sample 31042.08
8.3.5.1 Verificatfon of overload releases 29
8.3.5.2 Rated ultimate shor-clreull breaking capacily
Addilional sequence of short-clrcult operatlons 30-32
on four-pole clrcult-breakers (f applicable)
8.3.6.3 Verlfication of dielectric withstand 33
Verification of leakage current {if applicable) 34
8.3.5.4 Verification of overload releases 36
—
Test laboratery: FO1- GRENOBLE A 47-2
ASEFA recognlsed PLATFORM j‘ d, 2 E
w <
Date August 19th 2005 "f,i, Olf'
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Test report No.:  F01.04.20
ASEFA Page 6/68

Type test according to: IEC 60947-2 Typs: NT08-12 H2
Test sequence Il

Test sequence [l comprises the following tests:

Page(s)
Sample 31042.09
8351 Variflcatlon of overioad releases 36
8352 Raled ullimale short-cireull breaking capaclty 3730
Addilional sequence of shori-circuit operations
on {our-pole clreult-breakers (if appiicable)}
8.3.6.3 Verificatlon of dieleciric withstand 40
Verificatloh of leakage current (if applicable) 4
B8.3.54 Verificallon of overload releases 42
Sample 31042.10
8.3.5.1 Verificallon of averload releases 43 ( 2
8352 Raled ullirnate short-clreult breaking capacily 44-46 o
Additlonal sequence of shorl-circuit operations
on faur-pole circuit-breakers (if applicable)
8.3.5.3 Verilication of diefeclric wilhsland 47
Verification of leakage current (if applicable) 48
8.3.54 Verificatlon of averload releases 49
Sample 31042.11
8.3.5.1 Verificalion of overload releases 50
B.35.2 Rated ulfimate sheri-circuit breaking capacily 51-53
. Addltlonal sequence of short-circuil operatlons
on four-pole clrouit-breakers (If applicable)
8353 Verificatlon of dlelectric withstand 54
Verification of leakage current (if applicable) 66
8.3.64 Varification of overload releases 56
Sample 3104212
8.3.5.1 Verlfication of overload releases 57
8.352 Rated ultimate shorl-clrcull breaking capacity 58-60
Addllional sequence of short-clrcult operalions
on four-pole clrcult-breakers {if applicable) ’
8.31.5.3 Verificatlon of dieleclric withstand 81 {\
Verification of leakage current {If applicable) 82 ’
§.3.54 Verificatlon of overioad releases 63

Test laboratory: FG1- GRENOBLE
ASEFA recognlsed PLATFORM

Date August 16th 2005




Test report No.:  F01.04.20
ASEFA Page 71868
Type test according to: 1EC 60847-2 Type: NS630bH to 1600H
Test sequence
Sample Nb Type Test Ir lcs Supply pages
Tested

31042.05 NS1600H |Single Ph.) 1600A

42kAf240V Upper 8-14

31042.08 NSB30bH |Single Ph.| 630Ax0,4

42kAJ240V Upper 15-21

31042.07 NS1600H |Single Ph.| 1600A

30kA/254V Upper 22-28

31042.08 NS1600H |Single Ph.| 1600A

25,2kA/308V | Lower 29-35

31042.09 NS1600H | 3 Ph. 1600A

70kA/415V Upper 36-42

31042.10 NB630bH | 3 Ph. 630Ax04

TOkA/416Y Upper 43-49

31042.11 NS1600H | 3 Ph. 1600A

85kA/A40V Upper 50-56

3104212 NS1600H | 3 Ph. 1600A

A2kA/BI0V Lower 57-63

The MICROLOGIC tripping unit being Independent of the ternperature, the connections used
for testing tripping caracteristics differ from thoses given in the tables of standard

( refer to JEC 80947-2 note 2 of 8.3.5.1)

Test laboratory: FO1- GRENOQBLE
ASEFA recognised PLATFORM

TRF IEC/EN 60047-2
Ed. 2.1 form 39




Test report No.:  F01,04.20
ASEFA Page 8/68
Type test according fo: IEC 60947-2 Type: NS630bH to 1600H
Test sequence |1l Sample 31042.05
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
809471 Cabling characteristics
Table 9, 10 Cable A mm? A mm?
and 11 Bar 100 x & mm 100 x 5 mm
Number 2 2
Length J.mm J.mm
Tightening torque BONm
Reference temperature 40°Cx2°C
Ambient temperature 226°C
Correction factor (k = 1 for releases Independent of amblant temparature) K 1
Current setting value [
1600 A
Test current
eitherkx2.0x /, 3200 A 3200 A
8.3.6.1 Test sequence I} {f = I) before §.3.4.1
8.3.5.1 Test sequence JI before 8.3,56.2
8.3.6.1 Test saquence 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 Combined test sequence before 8.3.8.2
Ab Verlfication of discrimination before 8.3.5.2
AB.3 Verification of back-up protection before 8.3.5,2
orkx2.5x/, JA JA
8.3.5.4 Test sequence Il {fx = fy,) 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 Verification of discrimination after B.3.5.3
AB3 Verification of back-up protection  after 8.3.5.3
C.4 Individual pole short-circuit test sequence
H4 Test sequence for circuit-breakers for IT-systems
Tripping time: (for twice the value of current sefting on singls pole)
Neutral £270s 220s
Ph <270s 226 s
Ph; £270s oW 053820 s
Ph, <270 é-? NN s
o
Test laboratory: FO1- GRENOBLE 3
ASEFA recognised PLATFORM d. ot

Date August 19th 2005




Test report No.:  F01.04.20
ASEFA Page g/68
Type test according to: IEC 60947-2 Type: NSG630bH to 1600H
Test sequence |l Sample 31042.05
Standard Kind of tests and requirements Test values
and clause Results
8.3.5.2 ADDITIONAL SEQUENCE OF SHCORT-CIRCUIT OPERATIONS
8.3.6.4 ON FOUR POLE CIRCUIT-BREAKERS
8.3.7.6
Test made on the same sample as for the three-pole
short-circuit or on a new sample samea/new new
Rated operational voltage U, 415V
Test voltage U3 240V
Recovery voltage : 1,05 x U3 252V
Rated ultimate short-circuit breaking capacity /y, 42 kA
Rated shori-time withstand current /, 19.2 kA
Short-circuit breaking capacity of the fourth pole (by arrangement) 42 kA
(not less than 60 % of i, or ., as applicable}
Table 11 Power factor ' 0,26 0,25(+0;-0,05)
Frequency 50/60 Hz 50 Hz
8.3.2.1 Control supply voltage 0.85x U LV LV
72113 Maximum value of the closing time J.ms
Sequence of operaticn 0-t-CO O0-t-CO
Circult diagram Page 66
Calibration of the test circuit Pageform 169 Next page
Safety area Pageform Page 65
Installation of the material tested Pageform Page 64
Energization direction Top/Botiom Top
60947-1 Cabling characteristics
Table 9, 10 Cable A, mm? . mm?
and 11 Bar Jox fomm 100 x 10 mm
: Number A 1
Length supply side Aomm 500 mm
load side A.mm 0 mm
Tightening forque 50 Nm
Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM
Date August{ 19th 2005




Test report No.:  F01.04.20
ASEFA Page 10/68
Type test according to: IEC 60047-2 Type: NS830bH to 1600H
Sample 31042.05

Standard Kind of tests and requirements Test values
and clause Results
60947-1 CALIBRATION OF THE TEST CRCUIT
8.3.4.15

Oscillogram 20040283-0102

20040283-0103

Applied voltage 280V

Frequency 50 Hz 50 Hz '

RMS current value iy 43,7 kA

at 20 ms iy 1 KA

- i3 1 XA

Average RMS. Value 43,7 kA

Peak current maximum value 87,53 kA

Power factor 0,23

a5 o\
*.l 7
Tost laboratory: F0H- GRENOBLE ) } 2 Uy
ASEFA recognlsed PLATFORM &3 1=
o o
Dale August 16th 2005 o Rl
&
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' - F01.04.
ASEFA Test report No F 20
11/68
Type test according to: 1EC 60947-2 Type: NSG630bH to 1800H
Test sequence il Sample 31042.05
Standard Kind of tests and requirements Test values
and clause Results
OPERATION "O*
Oscillogram 20040283.0104
Peak current value i 75,33 kA
Total duration 16,16 ms
Recovery voltage (phase to neutral) U 260V
Ratio between Uy and U, Uiy, 1,08
Jouls intagral Ph; 33,15 (kA)’s
Melting of the fusible element Yes/No No
Holes in the PE-sheet (if applicable) Yes/No No
Cracks observed Yes/No No
if Yes Page ./
Time interval beiween operations 3 min 16 min
OPERATION “CO"
Oscillogram 20040283.0105
' Applied voltage 257V
Peak current value fy 63,41 kA
Total durafion 22,7 ms
Recovery voltage (phase to neutral) Uty 258V
Ratlo between U, and U, Uty 1,08
Joule integral Ph, 25,28 A’s
7.21.13 Closing operation time J.ms
Meling of the fusible element Yes/No No
Cracks observed Yes/No No
if Yes Page ./.
Testlaboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM

Date August 19th 2005




Test report No.:  F01.04.20
ASEFA Page 12/68
Type test according to: IEC 60947-2 Type; NSB30bH to 1600H
Test sequence Il Sample 31042.05
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF DIELECTRIC WITHSTAND
Test voltage
2 x Uy, min. 1000V 1000 v
8.3.35 Test sequenca |
8.3.4.3 Test sequencs ||
8.3.5.3 Test sequence i1l - 1000V
8.36.5 Test sequence IV
8.3.7.3 Test sequence V, stage 1
B.3.7.7 Test sequence V, stage 2
8.3.8.6 Combined test sequence
B.10.3.1 Test sequence B.It
AS Verlfication of discrimination
AB.3 Veriflcation of back-up protection
C3 Individual pole short-circuit test sequence
H.3 Test sequence for clrcuit-breakers for IT-systems
8.33.22a) Application of the test voltage
~Maln circult of the circuit-breaker
-Isolating contacts of the withdrawable unit (if applicable)
Test duration 5s 5s

Test laboratory: F01- GRENOBLE
ASEFA recognised PLATFORM

Date August 19k 2005
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Test report No.: F01.04.20
ASEFA Page 13 /68
Type fest according to: IEC 60947-2 Type: INS830bH to 1600H
Test sequence N Sample 31042.05

Standard Kind of tests and reguirements Test values
and clause Results

VERIFICATION OF LEAKAGE CURRENT

For circuit-hreakers suitable for isolation having an

operational voltage U, greater than 50 V.
8.3.3.2 - Main circuit of the clrcuit-breaker

-Isolating contacts of a withdrawable unit (If applicable)

Test voltage 1.1 % U, =457 V 457V
60947-1 Application of the test voltage
727

Leakage current
8.33.2 Test sequence | (in new condition) £0.5mA J. mA
8.3.3.5 Test sequence | (after overload performancs) <2 mA 1. mA
8.34.3 Test sequence |l <2 mA 1o mA
8.35.3 Test sequence 1l S6mA <1 mA
8.3.6.5 Test sequence |V <2 mA Ao mA
8.3.7.3 Tesi sequence V, stage 1 <2 mA J. mA
8.3.7.7 Test sequence V, stage 2 <6 mA J. mA
8.3.8.6 Combined test sequence 22 mA A mA
C.3 Individua! pole short-clrouit test sequence A, <BmA J.mA
H3 Individua) pole short-cfreuit test sequence it <6 mA J.mA

Test laboratory: FO1- GRENCBLE
ASEFA recognised PLATFORM

Dats August

19th 2005




Test report No.:  F01.04.20
ASEFA Page 14 /68
Type test according to: |EC 60947-2 Type: NS830bH to 1600H
Test sequence 1l Sample 31042.05
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
608471 Cabling characteristics
Table 9, 10 Cable A mm? A mm?
and 11 Bar 100 x5 mm 100 x5 mm
Number 2 2
Length J.mm 500 mm
Tightening torque 50 Nm
Reference temperature 40°C+2°C (
Ambient temperature 225°C
Correction factor (k = 1 for releases independent of amblent temperature) K - 1
Current setting value _ I
1600 A
Test current
aither k x 2.0 x I, ' 4A LA
8.3.51 Test sequence If {{; = /) before 8.3.4.1
8.3.5.1 Test sequence |l before 8.3.5.2
8.3.6.1 Test sequence IV before 8.3.6.2
£.3.6.6 Test saquence IV after 8.3.6,5
8.3.74 Tesl sequence V hefore 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
AB3 Verification of back-up prolection before 8.3.5.2
orkx2.6x#, 4000 A 4000 A {
8.3.5.4 Test sequence Il {{s = /) affer 8.3.4.5 A
8.3.54 Test sequence |lI after 8.3.5.3
83.7.8 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
Ab Verification of discrimination after 8.3.5.3
AB.3 Verification of back-up profection after 8.3.5.3
c4 Individual pole short-circuit test sequence
H.4 Test sequence for circuit-breakers for IT-systems
Tripping time (for twice the value of current setting on single pole)
Neutral <£270s 133 s
Phy £270s 126 s
Ph; <.l s A s
Test laboratory: FO1- GRENOBLE
ASEFA racogntsed PLATFORM
Date Augusi 19th 2005




Test report No.:  F01.04.20
ASEFA Page 15/68
Type test according to: IEC 60947-2 Type: NSB63CbH to 1600H
Test sequence |11 Sample 31042.08
Standard Kind of tests and requirements Test valuas
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
609471 Cabling charagcteristics
Table 9, 10 Cable 185 mm® 185 mm?
and 11 Bar J.ox .. mm A x .. mm
Number 1 1
Length . mm 2000 mm
Tightening torque 50 Nm
Reference temperature 40°C+2°C
Amblent temperature 22°C
Correclion factor (k = 4 for releases indeperdent of amblent temperalure} k 1
Current sefting value Iy
630x0,4=252A
Test current
eitherk x 2.0 x I, 504 A 504 A
8.3.5.1 Test sequence H {les = ln) before 8.3.4.1
8.3.6.1 Test sequence HI beforg 8.3.5.2
8.3.6.1 Test sequence |V before 8.3.6.2
8.3.6.6 Test sequence IV after 8.3.6.5
8374 Test sequence V before 8.3.7.5
8.3.81 Combined test sequence before 8.3.8.2
A5 Verification of discrimination before 8.3.5.2
AB3 Verification of back-up protection before 8.3.5.2
orkx25x/, LA LA
8.3.54 Test sequence Il (/o = Iw) after 8.2.4.5
8354 Test sequence lli after 8.3.5.3
8.3.78 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequence after 8,3.8.8
Ab Verificafion of discrimination after 8.3.5.3
A8.3 Verification of back-up protection after 8.3.5.3
CA Individual pole short-circuit test sequence
H4 Test sequence for circuit-breakers for IT-systems
Tripping time (for twice the value of current setting on single
Neutral Y (3 13s
Phy <2 5s
Ph, 527 s
Ph; £270s ] i
7|63 o
Test laboratory: FO1- GRENOBLE TRF IEC/EN 609472 G@ @5’
ASEFA recognised PLATFORM Ed. 2.1 form 46 @
Date August 19th 2005 §




Test report No.: F01.04.20
ASEFA Page 16 /66
Type test according to: 1EC 609472 Type: NSB630bH to 1600H
Test sequence || Sample 31042.06
Standard Kind of tests and requirements Test values
and clause ) Resuilts
83562 ADDITIONAL SEQUENCE OF SHORT-CIRCUIT OPERATIONS
8.3.6.4 ON FOUR POLE CIRCUIT-BREAKERS
8376
Test made on the same sample as for the three-pole
shorl-clrcuit or on a hew sample same/new New
Rated operational voitage L/, 416V
Test voltage U3 240V
Recovery voltage 1,05 x U/3 262V
Rated ultimate short-circuit breaking capacity /., 42 kA
Rated short-time withstand current J, A kA
Short-circuit breaking capasity of the fourth pole (by atrangement) 1 KA
(not less than 80 % of I, or /., as applicable)
Table 11 Power faclor 0.20-0.25
Frequency 50 Hz 50 Hz
8.3.2.1 Confrol supply voltage 085x U, .1V LV
7.21.1.3 Maximum value of the closing lime . ms
Sequence of operation 0-t-CO 0-t-Cco
Circuit diagram . Page 66
Calibration of the test circuit Pagelorm 169 Next page
Safely area Pageform Page 65
Installation of the material tested " Pageform Page 64
Energization direction Top/Bottom Top
609471 Cabling characteristics
Table 9, 10 Cable 1. mm? 4. mm?
and 11 Bar dx Lomm 100 x 10 mm
Number _ A 1
~ Length : supply side 4.mm 500 mm
load side A mm 0 mm
Tightening torque 50 Nm
&8
Test laboratory; F01- GRENOBLE TRF IEC/EN 609 o
ASEFA recognised PLATFORM Ed. 2.1 form 48 % S
@

Date August 19th 2005 @




ASEFA

Test report No.:
Page

F01.04.20
17 /68

Type test according to: IEC 60947-2

Type: N&630bH to 1600H

Sample 31042.08
Standard Kind of tests and requirements Test values
and clause Resuits
60947-1 CALIBRATION OF THE TEST CRCUIT
8.3.4.1.5
Qscillogram 20040283-0103
20040283-0102
Applied voltage 260V
Frequency 50 Hz 50 Hz
RMS current value iy 43,7 kA
at 20 ms b A KA
i3 A KA
Average RMS. Value 43.7 kA
Peak current maximum value 87.53 kA
Power factor 0,23

Tesl laboratory: F01- GRENOBLE
ASEFA recognlsed PLATFORM

Date August 18th 2005




Test report No,: F01,04,.20
ASEFA Page 18768
Type test according to: IEC 60947-2 Type: NS630bH to 1600H
Test sequence || Sample 31042.06
Standard Kind of tests and requirements Test vaiues
and clause Results
OPERATION 0%
Oscillogram 20040283-0106
Peak current value it 75.35 kA
Total duration 16.4 ms
Recovery voltage (phase to neutral) Uity 257V
Ratio between U, and U, UsU, 1.07
Joule integral Phy 33.55 (kAY’s
Melting of the fusible element Yeas/No No (
Holes in the PE-sheet (if applicable Yes/No No ;
Cracks observed : Yas/No No
if Yes ) Page ./
Time Intarval between operations 3 min 4 min
OPERATION “CO%
Oscillogram 20040283-0107
Applied voltage 257V
Peak current value iy 61.6 kA
Total duration 246 ms
Recovery voltags (phase to neutral) Ui 257V
Ratlo between U, and U, Uy, 1.07
Joule integral Ph, 27.2 (kA)’s .
{
7.2.1.1.3 Closing operation time J.ms i
Melting of the fusible element YesiNo No
Cracks obsarved Yes/No No
if Yes Page /.
S
8
v &
Test laboralory: FD1- GRENOBLE ‘{;} 5
ASEFA recognised PLATFORM N
el

Date August 19th 2005




Test repert No.:  F01.04.20
ASEFA Page 19/68
Type test according to: IEC 60947-2 Type: NS630bH to 1600H
Test sequence || Sample 31042.06
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF DIELECTRIC WITHSTAND
Test voltage
2 x Uy, min. 1000V 1000V
8.3.3.5 Test sequence |
8343 Test sequence H
83.5.3 Test sequence lil 1000 V
836.5 Test sequence IV
8.3.7.3 Test sequence V, stage 1
8.3.7.7 Test sequence V, stage 2
8.3.85 Comhbined test sequence
B.10.3.1 Test sequence B.II
Ab Verification of discrimination
AB.3 Verification of back-up protection
Cc.3 Individual pole short-circuit test sequence
H.3 Test sequencs for clrcult-breakers for IT-systsms
8.3.322a) Application of the test voltage
-Main circutt of the circuit-breaker
-Isolating contacts of the withdrawable untt (if applicable)
Test duration 5s 5s
m

Tesl laborafory: FO1- GRENOBLE

ASEFA recognised PLATFORM

Date August 19th 2005
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Test report No.:  F01.04.20
ASEFA Page 20/68
Type test'according to: |EC 60947-2 Type: NS630bH to 1600H
Test sequence it Sample 31042.06

Standard Kind of tests and requirements Test values
and clause Results

VERIFICATION OF LEAKAGE CURRENT

For circuit-breakers suitable for Isolation having an

operational voltage U, greater than 50 V.
8.3.3.2 = Main circult of the clrcuit-breaker

- Isolating contacts of a withdrawable unit (if applicable)

Test voltage 11X U, =457V 457V
609471 Application of the test voltage
727

Leakage current
8.3.3.2 Test sequence | (in new condition) <0.5 mA 4. mA
8.3.3.5 Test sequence | (after overload performance) £2 mA J.mA
8.34.3 Test sequence |l <2mA J.mA
8.3.5.3 Test sequence I <6 mA 5mA
8.386.5 Test sequence IV S2mA J.mA
83.7.3 Test sequence V, stage 1 <2 mA 4. mA
8377 . Test sequence V, stage 2 <6 mA J. mA
8.3.8.5 Combined test sequence <2 mA . mA
c.3 Individual pote short-circuit test sequence I, <6 mA J.mA
H.3 Individual pole short-circuit test sequence iy <6 mA J.mA

Test laboratory: F01- GRENDBLE
ASEFA recognised PLATFORM

Date August 19th 2005




Test report No.: F01.04.20
ASEFA Page 21/68
Type test according to: IEC 60947-2 Type: NS630bH to 1600H
Test sequence 1 Sample 31042.06
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
609471 Cabling characteristics
Table 9, 10 Ceble 185 mm* 185 mm?
and 11 Bar A x f.mm Jox omm
Number 1 1
Length J.mm 2000 mm
Tightening torque 50 Nm
Reference temperature 40°Ct2°C
Amblent lemperature 218°C
Correction factor (k=1 for releases indepandent of amblent tamperature) k 1
Current setting value h
252 A
Test current
eitherk x 2.0 x Iy J A JoA
8.3.5.1 Tast sequence il (/s = L) before 8.3.4.1
8.3.6.1 Test sequence | - before 8.3.5.2
83.6.1 Test sequence |V before 8.3.8.2
8.3.6.6 Test sequence IV 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 Veiification of discrimination before 8.3.5.2
AB3 Verificalion of back-up proteciion before 8.3.5.2
‘ orkx 2.6 x 630 A 630 A
8.3.54 Test sequence I (/s = fu) after 8.3.4.5
8.3.5.4 Test sequence 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
Ab Verification of discrimination affer 8.3,5.3
AB.3 Verification of back-up protection after B.3.5.3
C.4 Individual pole short-circuit test sequence
H.4 Test sequence for circult-breakers for [T-systems
Tripping time (for twice the value of current setting on single pole)
NETRAL £270s 1295
Phy <270s 135s
Ph,
Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM

Date August 15th 2005 &, %



Test report No,:  F01.04.20
ASEFA ' Page 22/68
Type test according to: 1EC 60947-2 Type: NS630bH to 1600H
Test sequance || Sample 31042.07
Standard Kind of tests and requirements | Testvalues
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
809471 Cabling characteristics
Table 9, 10 Cable 1. mm? J. mm?
and 11 Bar : 100 x & mm 100 x 5 mm
Number 2 2
Length : 500 mm 500 mm
Tightening torque 50 Nm
Reference temperature 40°C +2°C (
Ambient temperature 226°C A
Correctlon factor (k = 1 for releases Independent of amblent temperatura) K 1
Current sefling value I
1600 A
Test current
eitherk x 2.0 x /, . 3200 A 3200 A
8.3.5.1 Test sequence It (fs = ) before 8.3.4.1
8.3.5.1 Test sequence Il before 8.3.5.2
8.3.6.1 Test sequence tV before 8.3.6.2
8.3868 Test sequence IV after 8.3.8.5
8374 Test sequence V before 8.3.7.5
B.3.8.1 Combined test sequence before 8.3.8.2
A5 Verification of discrimination before 8.3.5.2
AB.3 Verification of back-up protection before 8.3.5.2
orkx2.6x/, JA LA
8.3.5.4 Test sequence It (= fy) after 8.3.4.5 (
8.3.54 Test sequence 11| 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-circuit test sequence
H.4 Test sequence for circuit-breakers for | T-systems
Tripping time (for twice the value of currenl setting on single pols)
Neutral £270s 238s
Phy £270s 239s
Ph, < i(% n
Ph, < 0:}"/
A
v o
Test laboratory: F01- GRENOBLE 7S

ASEFA recognlsed PLATFORM

Date August 19th 2005




1 Testreport No.. F01.04.20
ASEFA Page 23/68
Type tost according to; 1EC 60947-2 Type: NS630bH to 1600H
Test sequence || Sample 31042.07
Standard Kind of tests and requirements Test values
and clause Results
8352 ADDITIONAL SEQUENCE OF SHORT-CIRCUIT OPERATIONS
8.3.6.4 ON FCUR POLE CIRCUIT-BREAKERS
8.3.7.6
Test made on the same sample as for the three-pole
short-clrculf or oh a new sample same/new New
Rated opearational voltage U, 440V
Test voltage U3 254V
Recovery voltage 1.05 x U3 267V
Rated ultimate short-circult breaking capacity /, 39 KA
Rated short-time withstand current foy 19.2 kA
Short-circuit breaking capacity of the fourth pole (by arrangement) 39 kA
{not less than 60 % of I, or /, as applicable)
Table 11 Power factor 0.20-0.25 0.22
Frequency 50 Hz 50 Hz
8.3.2.1 Control supply voltage 085xUs LV FAY
7.21.1.3 Maximum value of the closing time J.ms
Sequence of operatlon 0-t-CO 0-t-CO
Circuit diagram _ Page 66
Calibration of the test cireuit Pageform 169 Next page
Safety area Pageform Page 65
installation of the material tested Pageform Page 64
Energization direction Top/Bottom Top
609471 Cabling characteristics
Table 9, 10 Cable A.mm? J. mm?
and 11 Bar Jox . mm 100 x 10 mm
Number A 1
Length supply side Aomm 500 mm -
load side Aomm 500 mm
Tightening torque 50 Nm

Test laboratory: FO1- GRENOBLE
ASEFA recognlsed PLATFORM




Test re . .04.20
ASEFA 7 est report No.:  FO1

Page 24/68
Type test according fo: IEC 60947-2 Type: NS630bH to 1600H
Sample 31042.07
Standard Kind of tests and requirements Test values
and clause Results
60947-1 CALIBRATION OF THE TEST CRCUIT
8.3.4.1.5

Osclllogram 20040283-0108
: 20040283-0113

Applied voltage 277V
Fraquency 50 Hz 50 Hz
RMS current value it 39.52 kA
at 20 ms i ' J kA

i A kA
Average RMS. Value 39.52 kA
Peak current maximum value 83.05 kA
Power factor 0,22

o
% ?M@
</
Test laboratory; F01- GRENOBLE &l THREGC
ASEFA recognised PLATFORM \n__’- A g
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Test report No.:  £01.04.20
ASEFA _ Page 25/68
Type test according to: 1EC 60947-2 Type: NS830bH to 1600H
Test sequenca 1l Sample 31042.07
Standard Kind of tests and requirements Test values
and clause Results
OPERATION “O"
Oscillogram 20040283-0118
Peak current value i 73 kA
Total duration 16.9ms
Recovery voltage (phase to neutral) Uiy 277V
Ratio between U, and U; iU, 1.09
Joule integral Ph, 31.42 (KA)’s
Melting of the fusible element Yes/No No
Holes in the PE-sheet (if applicable) Yes/No No
Cracks observed Yes/No No
if Yes Page ./.
Time interval between oparations 3 min 3 min
OPERATION “CO"
Oscillogram 20040283-0117
Applied voltage 200V
Peak current value iy 60.5 kA
Total duration 17.9ms
Recovery voltage (phase to neutral) Yy 27867V
Ratio between U, and U, LUy 1.08
Joule integral Ph, 2263 (kA)’s
7.21.1.3 Closing operation fime J.ms
Melting of the fusible element Yes/No No
Cracks observed Yes/No No
if Yes Page /.
R Q .
/ ‘_Qj‘,-"—\--.?\ ) 1.;
Test laboratery; FO1- GRENOBLE 2 @ L,
ASEFA recognised PLATFORM L éé
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Testreport No.:  F01.04.20
ASEFA Page 26/68
Type test according to; [EC 60947-2 Type: NSB630bH to 1600H
Test sequence Il Sample 31042.07

Standard Kind of tests and requirements Test values
and clause Resuits

VERIFICATION OF DIELECTRIC WITHSTAND

Test voltage

2 x Us, min. 1000 V 1000V
8.3.3.5 Test sequence |
8.34.3 Test sequence |l
8.3.5.3 Test sequence Il 1000V
8.36.5 Test sequence |V
8.37.3 Test sequence V, stags 1
8.3.7.7 Test sequence V, stage 2
8.3.8.5 Combined test sequence
B.10.3.1 Test sequsnce B.II
A5 Verificatlon of discrimination
ABJ3 Verification of back-up protection
C.3 Individual pole short-clrcuit test sequence
H.3 Test sequence for circuit-breakers for IT-systems
8.3.3.22aq) Application of the fest voltage

-Maln circuit of the circuit-breaker
-Isolating contacts of the withdrawable unit (if applicable)

Test duration 6s

55

Test laboratory; F01- GRENOBLE
ASEFA recognised PLATFORM




Test report No.:  F01.04,20
ASEFA Page 27/68
Type test according to: IEC 60947-2 Type: NS630bH to 1600H
Test sequence 1| Sample 31042.07
Standard Kind of tests and requirements Test values
and clause Results

VERIFIGATION OF LEAKAGE CURRENT

For circuit-breakers suitable for Isolatlon having an
operational voitage U, greater than 50V,

8.3.3.2 = Maln circult of the circult-breaker
- Isolating contacts of a withdrawable unit (if applicable)

Test voltage 1ix U, =484V 484V
60947-1 Application of the test voltage
727

Leakage current
8.3.3.2 Test sequence | {In new condition) 0.5 mA . mA
8.3.35 Test sequence | (after overload performance) <2 mA . mA
8.3.4.3 Test sequence I <2 mA J. mA
8.35.3 Test sequence Il <BmA 0.6 mA
8.36.5 Test sequence IV S2mA J mA
8.3.7.3 Test seguence V, stage 1 <2mA J.mA
8.3.7.7 Test sequence V, stage 2 <6 mA J mA
8.3.85 Combined test sequence <2 mA J.mA
c3 Individual pole short-circuit test sequence fy <8 mA JomA
H.3 Individual pole short-circult test sequence iy <8 mA JomA

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM
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Test report No.:  F01.04.20
ASEFA Page 28768
Type test according to: IEC 60947-2 Type: NSB30bH to 1600H
Test sequence Il Sample 31042.07
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELFASES
ON EACH POLE SEPARATELY
60947-1 Cabling characteristics
Table 9, 10 Cable 1. mm? J. mm?
and 11 Bar 100 x 5 mm 100 % 5 mm
Number ' 2 2
Length L.mm 500 mm
Tightening torque 50 Nm
Reference temperature 44°Cx2°C (
Ambient temperature 213°C
Correction factor (k= 1 for releases independent of amblent temperature) k 4
Current setling value h 1600 A
Test current
eitherkx 2.0 x /, LA A A
8.3.5.1 Test sequence Il (I = /) before 8.3.4.1
8.3.5.1 Test sequence I before 8.3.5.2
8.3.8.1 Test sequence IV before 8.3.8.2
8368 Test sequence |V after 8.3.6.5
8.3.7.4 Test sequence V before 8.3.7.5
8.3.8.1 Comblned test sequence before 8,3.8.2
Ab Verification of discrimination befors 8.3.5.2
AB3 Verification of back-up protection before 8.3.5.2
orkx25x/, 4000 A 4000 A ( '
8.3.54 Test sequence Hl (s = Iy) afier 8,3.4.5 N
8.3.5.4 Test sequence i after 8.3.5.3
8378 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 Verification of back-up protection after 8.3.5,3
C.4 Individual pole short-circuit test sequence
H4 Test sequence for circuit-breakers for IT-systems
Tripping time (for twice the value of current setling on single pole)
' Neutral <2703 i32s
Ph £270s 129 s
th s.ls
Pha <. s
Test laboratory: FO1- GRENOBLE
ASEFA recognlsed PLATFORM
Dale August 15th 2005
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Test report No.:  F01.04.20
ASEFA Page 29768
Type test according to: IEC 60947-2 Type: NS630bH to 1600H
- Test sequence lll Sample 31042.08
Standard Kind of tests and requiremnents Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
80947-1 Cabling characteristics
Table 9, 10 Cable A mm? J. mm?
and 11 Bar 100 x5 mm 100 x5 mm
Number 2 2
Length 4. mm 500 mm
Tightening torgue 50 Nm
Reference temperature 40°C+2°C
Ambient temperature 22.8°C
Correction factor (k = 1 for releases independent of amblent temperature) K 1
Current setiing value fa 1800 A
Test current
eitherk x2.0x/, 3200 A 3200 A
8.3.51 Test sequence |l (fs = Jx) before 8.3.4.1
8.3.5.1 Test sequence 1 hefore 8.3.5.2
B.3.6.1 Test sequence |V before 8.3.6.2
8.36.6 Test sequence IV after 8.3.6.5
8.3.74 Test sequence V befora 8.3.7.6
8.3.8.1 Combined test seguence before 8.3.8.2
A5 Verification of discrimination before 8.3.5.2
AB.3 Verification of back-up protection before 8.3.5.2
orkx2.5x/, JA JA
8354 Test sequence |l (ks = lw) after 8.3.4.5
8.3.6.4 Test sequence |l after 8.3.5.3
8.3.7.8 Test sequence V after 8.3.7.7
8.3.8.7 Combined test sequenca after 8.3.8.6
AS Verification of discrimination afler 8.3.5.3
AB3 Verification of back-up protection after 8.3.5.3
Cc4 Individual pole shori-circult test sequence
H.4 Test sequence for circuit-breakers for IT-systems
Tripping time (for twice the value of current setting on single pole)
Neutral £270s 235s
Ph, 52708 219s
Ph, £270s 2238
Ph; £270s N 223s
Test laboratory: FO1- GRENOBLE 5




Test report No..  F01.04.20
ASEFA Page 30/868
Type test according to: IEC 80947-2 Typa: NS630bH to 1600H
Test sequence i Sample 31042.08
Standard Kind of tests and requirements Test values
and clause Resulis
8.35.2 ADDITIONAL SEQUENCE OF SHORT-CIRCUIT OPERATIONS
8364 ON FOUR POLE CIRCUIT-BREAKERS
8.3.78
Test made on the same sample as for the three-pole
short-circult or on a new sample same/new New
Rated operational voltage U, 690V
Test voltage UeH3 308V
Recovery voltage 1,05 X U3 418V
Rated ultimate short-circuit breaking capacity /y, 252 kA
Rated short-time withstand current £, 9.2 kA
Short-clrcuit breaking capacity of the fourth pole {by arrangement) 39 kA
(not less than 60 % of I, or /., as applicable)
Table 11 Power factor 0.25 0.25(+0,-0,05)
Frequency 50 Hz 50 Hz
8.3.2.1 Control supply voltage 0.85x ULV I
7.2.1.1.3 Maximum value of the closing time J.ms
Sequence of operation O-t-CO 0-t-CO
Circult diagram Page 686
Callbration of the test circuit Pageform 169 Next page
Safety area Pageform Page 65
Installation of the material tested Pageform Page 64
Energization direction Top/Bottom Top
60947-1 Cabling characteristics
Table 9, 10 Cable J. mm? J. mm’
and 11 Bar J.x .l mm 100 x 10 mm
Number A, 1
Length supply side Jomm 500 mm
" load side J.mm 500 mm
Tightening torque 50 Nm
/

Tesl laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM
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Test report No.:  F01.04.20
ASEFA Page 31/68
Type test according to: IEC 60947-2 Type: N8630bH o 1600H
Test sequence Nl Sample 31042.08

Standard Kind of tests and requiraments Test values

and clause Resuits

60947-1 CALIBRATION OF THE TEST CRCUIT

8.3.4.1.5
Oscillogram 20040283-0119

20040283-0122
Applied voltage 448.66 V
Frequency 50 Hz 50 Hz
RMS current value fy 28.46 kA
at 20 ms ok L kA
A 1 KA

Average RMS. Value 26.46 kA
Peak current maximum value 56.23 kA
Power factor 0.2

Test laboralory: FO1- GRENGBLE

ASEFA recognised PLATFORM
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Test report No.:  F01.04.20
ASEFA Page 32/68
Type test according to: 1EC 60947-2 Type: NSB630bH to 1600H
Test sequence il Sample 31042.08
Standard Kind of tests and requirements Test values
and clause Results
OPERATION “Q*
Oscillogram 20040283.0123
Peak current value h 54.87 kA
A LKA
fa 1 kA
Maximum total duration 19 ms
Recovery voltage Uiz or Uyy.n 43212V
(phase to phase or phase to nsutral) Un3y or Una.g Y
U;(3.1) or U;(a-N) SV
Average valug U 432,12V
Ratio between U, and U, Un/Us 1.08
Joule integrat Ph, 19.5 (kAYs
Ph, 1 (kAYs
Ph, 1. (kAYs
Melting of the fusible element Yes/No No
Holes in the PE-sheet (if applicable) Yes/No No
Cracks observed Yes/No " No
if Yes Page /.
Time interval betwaen operations 3 min 4 min
OPERATION “CO1*
Oscillogram 20040283.0124
Applied voitage 435.05V
Peak current value iy 53.75 kA
I 1. KA
]3 / k.A
Maximum total duration 18.05 ms
Recovary volfage Unsay || o Uy DX 434.56 V
{phase to phase or phase to neutral) Urz-ay of Urany LV
U.-(a.u or U;(a..N) LV
Average value Unn 43456 V
Ratio between U, and U, UnmdUs 1.09
Joule integral Ph; 18.72 (kA)’s
Ph, 1. (kAY’s
Phsy J. (KAY's
72113 Closing operation time A, ms
Malting of the fusible element Yes/MNo No
Cracks observed Yes/No No
If Yes 4( A

Test labotalory: FO1- GRENOBLE
ASEFA recognlsed PLATFORM

Data August 15th 2005
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Test report No.: F01.04.20
ASEFA Page 33/68
Type test according to: IEC 80947-2 Type: NS830bH to 1600H
Test sequence I Sample 31042.08

Standard Kind of tests and requirements Test values
and clause Results

VERIFICATICN OF DIELECTRIC WITHSTAND

Test voltage

2 X Uy, min. 1000 V 1380V
8.3.3.5 Test sequence |
8.34.3 Test sequence ||
8.3.5.3 Test sequence |l 1380 V
8.3.6.5 Test sequance IV
8373 Test sequence V, stage 1
8377 Test sequence V, stage 2
8.3.85 Combined test sequence
B.10.3.1 Test sequence Bl
A5 Verificatlon of discrimination
AB3 Verificatlon of back-up protection
c.3 Individual pole short-circuit test sequence
H.3 Test sequence for circuit-breakers for [T-systems
8.3.3.2.24) Application of the test voliage

-Main clreuit of the circuit-breaker
-Isolating contacts of the withdrawable unit (If applicable)

Test duration 58

§s

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM

Dale August 18th 2005




Test report No.:  F01.04.20
ASEFA Page 34/68
Type test according to; [EC 60947-2 Type: NSB830bH to 1600H
Test sequence 1l] Sample 31042.08

Standard Kind of tests and requirements Test values
and clause Results

VERIFICATION OF LEAKAGE CURRENT

For circuit-breakers sultable for isolation having an

operational voitage U, greater than 50 V.
83.3.2 - Main circuit of the circult-breaker

- Isolating contacts of a withdrawable unit (if applicable)

Test voltage 1.1 x U, =759V 759V
80947-1 Application of the test voltage
7.2.7

Leakage current
8.3.3.2 Test sequence | (in new condition) £0.5mA 4. mA
8.3.3.5 Test saquence | (after overload performance) <ZmA 1. mA
8.3.4.3 Test sequence |l <2 mA J.mA
8.3.5.3 Test sequence Il <8 mA OmA
8.3.6.5 Test sequence IV <2 mA ~mA
8.3.7.3 Test sequence V, stage 1 <2mA | 1. mA
83.7.7 Test saquence V, stage 2 <BmA 4. mA
8.3.8.5 Combined test sequence <2 mA J.omA
C.3 Individual pole short-circuit test sequence L, <68 mA - L mA
H.3 Individual pole short-circuit test sequence /i <6 mA J.mA

Test laboratory: F01- GRENORBLE
ASEFA recognised PLATFORM

Date August 18ih 2005
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ASEFA recognised PLATFORM

Date August 19th 2006

Test report No.: F01.04.20
ASEFA Page 35/68
Type test according to: 1EC 60947-2 Type: NS630bH to 1600H
Test sequence I Sample 31042.08
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EAGH POLE SEPARATELY
60947-1 Cabling characteristics
Table 9, 10 Cable J. mm? 1. mm?
and 11 Bar 100 x 5 mm 100 x 10 mm
Number 2 1
Length J.omm 500 mm
Tightening torque 50 Nm
Reference temperature 40°C+2°C
Ambient temperature 21.3°C
Correction factor (k= 1 for releases independent of amblent temperature) K 1
Current setting value A 1600 A
Test current
elther k x 2.0 x I, J A LA
8.3.5.1 Test sequence Il (/s = /) before 8.3.4.1
8.3.5.1 Test sequence Iif before 8.3.5.2
-8.3.8.1 Test sequence IV before 8.3.6.2
B.3.6.6 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
A5 Verification of discrimination before 8.3.5.2
AB.3 Verification of back-up protection before 8.3.6.2
orkx25x1, 4000 A 4000 A
8.3.5.4 Test sequence N (fes = la) after 8.3.4.5
8.3.54 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 seguence after 8.3.8.6
A5 Verification of discrimination after 8.3.5.3
AB.3 Verification of back-up protection after 8.3.5.3
C4 Individual pole short-circuit test sequence
H.A4 Test sequence for circuit-breakers for IT-gysfems
Tripping fime (for twice the value of current setling on single pols)
Neutral £270s
Ph1 <270 s /.
Ph2 < 1 g
Ph3 <4 s\
Test laboratory: FO1- GRENOBLE




Test report No.. F01.04.20
ASEFA Page 36/68
Type test according to: IEC 60947-2 Type: NS630bH to 1600H
Test sequence |l Sample 31042.09
Standard Kind of tests and requirements Test values
- and clause Resuilts
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
60947-1 Cabling characterisfics .
Table 9, 10 Cable J. mm? J. mm?
and 11 Bar 100 x 5 mm 100 x 10 mm
Number 2 1
Length J.mm 500 mm
Tightening torque 50 Nm
Reference temperature 40°C£2°C ( ,
Ambient temperature 22.5°C .
Correction factor (k = 1 for releases Indapandent of ambient temperature) k 1
Current setting value I 1600 A
Test current
eitherkx2.0x /, 3200 A 3200 A
8.3.5.1 Test sequence )l (fus = ) before 8.3.4.1
8.3.5.1 Test sequence il before 8.3.5.2
8.3.6.1 Test sequence [V before 8.3.6.2
8.3.6.6 Test sequence IV after 8.3.6.5
B.3.7.4 Test sequence V before 8.3.7.5
8.3.8.1 Combined test sequence before 6.3.8.2
AS Verlfication of discrimination before 8.3.5.2 °
AG.3 Verification of back-up protection bsfore 8.3.5.2
otkx2.5x/, A 1A
8.3.54 Test sequence Il (fes = /) after 8.3.4.5 (
8354 Test sequence | after 8.3.5.3
8.3.7.8 Test sequence V after B.3.7.7
8.3.8.7 Combined test sequence after 8.3.8.6
AS Verification of discrimlination after 8.3.5.3
AB3 Verification of back-up protection after 8.3.5.3
C.4 fndividual pole short-clrcuit test sequence
H.4 Test sequence for circuit-breakers for IT-systems
Tripping time (for twice the value of current setting on single pole)
Neutral <2708 237 s
Phy £270s 2285
Ph, <270s 2218
Phs <270 /@w 235 s
Test laboratory: £01- GRENOBLE g F R \\)E'QIEN é. 7-2
ASEFA Ised PLATFORM 4%d, 2. 46 °
recognise “:f.;; e {3 £3 %
Date August 18th 2005 2 hé? k%;
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Test report No.:  F01.04.20
ASEFA Page 37768
Type test according to: 1EC 60947-2 Type: NS630bH io 1600H
Test sequence Il Sample 31042.09
Standard Kind of tests and requirements Test values
and clause Resulls
8.3.5.2 RATED ULTIMATE SHORT-CIRCUIT
BREAKING CAPACITY
Utilizatlon category B
Rated operational voltage U, 415V
Recovery voltage 1.05x U, 43575V
Rated ultimate short-circuit breaking capacily fen 7O KA
Rated short-circuit making capacity fom 154 kKA
Table 11 Power factor 0.20 0.20
Frequency 50 Hz 50 Hz
8.3.2.1 Contro! supply voltage 085x U LV N
7.21.1.3 Maximum value of the closing time . J.ms
Sequence of operation 0-1-CO 0-t-CO
Circuit diagram Page 66
Callbration of the test circuit Pageform Next page
Safety area Pageform Page 65
Installation of the material tested Pageform Page 64
Energization direction Top/Bottom Top
B.3.2.1 Smallest individual enclosure (if applicable}
Type A
Kind of material A
Inside dimensions
Height Jomm
Width A.omm
Depth Lomm
60947-1 Cabling characteristics
Table 9, 10 Cable A mm? 1. rom®
and 11 Bar 100 x 5 mm 100 x 10 mm
Number 2 1
Length supply side J.mm 350 mm
load side J.mm 350 mm
Tightening torque 50 Nm
Test laboratory: FO1- GRENOBLE \¢ZRF IEC/EN 6004%-2
ASEFA recognised PLATFORM " m 47
Date August 18th 2005




Test report No.:  F01.04.20
ASEFA Page 38768
Type test according to: |EC 60947-2 Type: NSG630bH to 1600H
Test sequence 1l Sample 31042.09
Standard - Kind of tests and requirements Test values
and clause Results
60947-1 CALIBRATION OF THE TEST CRCUIT
83415
QOscillogram 20040288-0003

Applled voltage

Frequency

RMS current value

at 20 ms

Average RMS. Value

Peaak current maximum value

Power factor

50 Hz

iy
b
i

20040288-0007

440.17 V

50 Hz

70.21 kKA
70.99 kA
69.51 kA

70.23 kA

196.12 kA

0,17

Test laboratory: FO1- GRENOELE
ASEFA recognlsed PLATFORM




Test report No.;  F01.04.20
ASEFA Page 39/68
Type test according to: IEC 609472 Type: NS630bH to 1600H
Test sequence I Sample 31042.09
Standard Kind of tests and requirements Test values
and clause Results
CPERATION “O"
Oscillogram 20040288.0011
Peak current value I 123.58 kA
I 111.73 kA
A 66.26 kA
Maximum total duration 12.8ms
Resovery voltage Uiz )E of Uy 44307V
{phase to phase or phasa to neutral) U VA of Urz.ny 443.45 V
Uty DX oF Uy 44316 V
Avarage value U 44313V
Ratio between U, and U, UndUe 1.06
Joule integral Ph, 74.46 (kA)’s
Phs 63.58 (kA)’s
Pha 18.08 (kA)%s
Melting of the fusible elermant Yes/No No
Heles In the PE-sheet (if applicable) Yes/No No
Cracks observed Yes/iNo No
- ifYes Page /.
Time interval between operations 3 min 3 min
OPERATION “CO1*
Oscillogram 20040288.0012
Applied voltage 450.46 V
Peak current value iy 118.6 kA
I 114.5 kA
fa 65.68 kA
Maximum fotal duration 13.6 ms
Recovery voltage Uy Pli or Uiy 444,72V
(phase to phase or phase to neutral) Uyaa) I of Uraay 44521V
Unany DX or Usag 443,97V
Average value Um 44483V
Ratio between U, and U, Ul 1.07
Joule integral Phy B7.25 (kA)%s
Ph;, 67.14 (kA)’s
Ph, 20.07 (kA)’s
7.21.1.3 Closing opsration time J.ms
Melting of the fusible element Yes/No
Cracks chserved Yes/No
ifYes
Test laboratory: E01- GRENOBLE
ASEFA recognlsed PLATFORM
Data August 19th 2005




Test report No.:  F01.04.20
ASEFA Page 40 /68
Type test according to: IEC 608472 Type: NS630bH to 1600H
Test sequence It Sample 31042.08
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF DIELECTRIC WITHSTAND
Test voltaga
2 x U,, min, 1000 V 1000 vV
8.3.3.5 Test sequence |
8.34.3 Test sequence |
8.3.5.3 Test sequence W1 1000 V
8.3.65 Test sequence IV
8.3.7.3 Test sequence V, stage 1
8.3.7.7 Test sequence V, stage 2
8.3.8.5 Combined test sequence
8.10.3.1 Test sequence B.II
AB5 Verification of discrimination
AB.3 Verification of back-up protection
C3 Indlvidual pole short-circuit test sequence
H.3 Test sequence for circuit-breakers for | T-systems
8.3.3.224q) Application of the test voltage
-Main clreult of the clrcuit-breaker
-Isolating contacts of the withdrawable unit (if applicable)
Test duratlon S5s 5s

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM




Test report No.:  F01.04.20

ASEFA Page 41/68
Type test according to: IEC 60847-2 Type: NS630bH to 1600H
Test sequence I Sample 31042.09

Standard Kind of tests and requirements Test values
and clause Results

VERIFICATION OF LEAKAGE CURRENT

For circuit-breakers sultable for isolatlon having an

operational voltage U, greater than 50 V.
8.3.3.2 «Main circuit of the circuit-breaker )

- Isolating contacts of a withdrawable unit (if applicable)

Test voltage 1.1 x U, =457 V 457 V
60047-1 Application of the test voltage
7.2.7

Leakage cuirent
8.3.3.2 Test sequence | {in new condition) <0.5mA A mA
8.3.3.5 Test sequence | (after overload performance) <2mA J.mA
8.34.3 Test sequence |} <2mA J. mA
8.35.3 Test sequence |l <6 mA 0.08 mA
8.3.6.5 Test sequence IV S2mA . mA
8.3.7.3 Test sequence V, stage 1 S2mA J.mA
8.3.7.7 Test sequence V, stage 2 <6 mA A mA
8.3.8.5 Combined test sequence <2 mA J. mA
C.3 Individual pole short-circuit test sequence /g, <6 mA J.mA
H.3 individual pole shorl-circuit test sequence /ir <6 mA 1. mA

Tesl laboratory: F01- GRENOBLE
ASEFA recognised PLATFORM

Date Augusi 18th 2005




Test report No..  F01.04.20
ASEFA Page 42768
Type test according to: 1EC 60947-2 Type: NS630bH to 1600H
Test sequence I Sample 31042.09
Standard Kind of tests and requirements Test values
and clause ' Results
VERIFICATION OF OVERLOAD RELEASES
CN EACH POLE SEPARATELY
60847-1 Cabling characlerlstics
Table 9, 10 Cable J. m? 4. mm?
and 11 Bar 100 x 5 mm 100 x 5 mm
Number - 2 2
Length J.mm 500 mm
Tightening torque 50 Nm
Reference temperature 40°C+2°C (
Ambient temperature 18.4 °C
Correction factar (k = 1 for seleases indepandent of ambient temperature) k 1
Current setting value b 1600 A
Test current
either k x 2.0 x /, 7 LA A A
8.3.5.1 Test sequence |l (/s = 1) before 8.3.4.1
8.3.5.1 Test sequencs i)l before 8.3.5.2
8.3.6.1 Test sequence IV before 8.3.6.2
8.36.6 Test sequence IV after 8.3.6.5
8.3.7.4 Test sequence V before 8.3.7.5
8.3.8.1 Combined test sequence before 8.3.8.2
A5 Verification of discrimination before 8.3.5.2
AB.3 Verification of back-up protection before 8.3.5.2
orkx2.5x/, 4000 A 4000 A
8.3.5.4 Test sequence Il (f = 1) 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 saquence after 8.3.8.6
A5 Verification of discrimination after 8.3.5.3
AB.3 Verification of back-up protection after 8.3.5.3
C4 Individual pole short-circuit test sequence
H.4 Test sequence for circuit-breakers for IT-systems
Tripping fime (for twice the value of cutrant setling on single pole)
Neutral =270s
Phy <270s
Ph, <270s
Phy <270
Test laboratory: FO1- GRENDOBLE
ASEFA recognised PLATFORM
Date August 16th
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Test report No.:  F01.04.20
ASEFA Page 43/68
Type test according to: |IEC 60247-2 Type: NS630bH te 1600H
Test sequence il] Sample 31042.10
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
60947-1 Cabling characteristics
Table 9, 10 Cable A mm? 185 mm?
and 11 Bar 40 x 5 mm Jox Lo mom
Number ' 2 1
Length A, mm 500 mm
Tightening torque 50 Nm
Reference temperafure 40°Ct2°C
Ambient temperature 22°C
Correclion factor (k = 1 for releases independent of amblent temperature) K 1
Current sefting value h 63070.4=252A
Test current
eitherkx2.0x [, 504 A 504 A
8.3.5.1 Test sequence Il (/s = 1) before 8.3.4.1
8.3.5.1 Test sequence Ili before 8.3,5.2
8.3.6.1 Test sequence IV hefore 8.3.6.2
8.3.6.6 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
A5 Verification of discrimination before 8.3.5.2
AB3 Verification of back-up protection befors 8.3.5.2
orkx25xi, dA JA
8354 Test sequence Il (I = ) after 8,3.4.5
8354 Test sequence Il after 8.3.5.3
8.3.78 Test sequence V after 8.3.7.7
B.3.8.7 Combined test sequence after 8.3.8.8
A5 Verification of discrimination after 8.3.5.3
AB.3 Verification of back-up protection after 8,3.6.3
ca4 Individual pole short-circuit test sequence
H.4 Test sequence for circult-breakers for IT-systems
Tripping time (for twice the value of current setting on single pole)
Neutral <270s % Segir
Ph; <270 s &
Ph, <2705 &
Ph; <270s %
%‘%
Test laboratory: F01- GRENOBLE TRF IECIRYY eg%?
ASEFA recognised PLATFORM ’ d. 2.1 form é%
Data August 1@
o




Test report No.: F01.04.20
ASEFA Page 44 /68
Type test according to; IEC 60847-2 Type: NS630bH to 1600H

Test sequence il -

Sample 31042,10

Standard Kind of tests and requiremants Test values
and clauge Results
8352 RATED ULTIMATE SHORT-CIRCUIT
BREAKING CAPACITY
Utilization calegory B
Rated operational voltage U, 415V
Recovery voltage 1.05 x U, 43576V
Rated ultimate short-circuit breaking capacity f 7O KA
Rated short-circuit making capacity Jerm 154 kA
Table 11 Power factor 0.20 0.20(+0,-0,05)
Frequency 50 Hz 50 Hz
8.3.2.1 Control supply voltage 0.85xU; ..V LV
72113 Maximum value of the closing time A, ms
Sequence of operation 0-t-CcO 0-{-CO
Circuit diagram Page 66
Calibration of the test circuil Pageform Next page
Safety area _ Pageform Page 65
Installation of the material testad Pageform Page 64
. Energization direction Top/Bottom Top
B.3.21 Smallest individual enclosure (if applicable)
Type A
Kind of material A
Inside dimensions
Helght 4. mm
Width J.omm
Depth J.mm
609471 Cabling characteristics
Table 9, 10 Cable J. mm? 1. mm?
and 11 Bar 40 x 5 mm 40 x 5 mm
Number 2 2
Length supply side J.mm 350 mm
load side 4. mm 350 mm
Tightening torque 50 Nm

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM




ASEFA

Test report No.:  F01.04.20
Page 45/68

Type test according to: IEC 60947-2

Type: NS630hH to 1600H
Sample 31042.10

Kind of tests and requiremenis

Standard Test values
and clause Resuits
609471 CALIBRATION OF THE TEST CRCUIT

8.3.4.1.5

Oscillogram

Applied voltage

Frequency

RMS current value

at 20 ms

Average RMS. Value '

Peak current maximum value

Power factor

20040288-0003
20040288-0007

44017 V

50 Hz 50 Hz
i 70.21 kA

fa 70.99 KA

I 69.51 kA
70.23 kA

156,12 kA

0,17

Test laboratory: FO1- GRENOBLE

ASEFA recognlsed PLATFORM

Date August 18th 20




Test report No.:  F01.04.20
ASEFA Page 46 /68
Type test according to: 1EC 600472 Type: NS630bH to 1600H
Test sequence Il Sample 3104210
Standard Kind of tests and requirements Test values
ahd clause ‘ Results
OPERATION “0O*
Oscillogram 20040288.0013
Peak current value s 122,69 kA
Iy 114.04 kA
f 69.83 kA
Maximum total duration 1345 ms
RECOVEFY Voltage U.—ﬂ.z) K‘ or U,-u_m 44307V
(phase o phase or phase to nsutral) Unz-s) PI( or Uy 44352V
U,(a.ﬂ m or Ur(B-N) 443.19V
Average value Urm 44326V :
Ratlo between Up, and U, UnalUs 1.06 (
Joule integral Ph, 75.29 (kA)’s
Ph, 67.36 (kA)%s
Phy 20,94 (kA)’s
Melting of the fusible element Yes/No No
Holes in the PE-shest (if applicable) Yos/No No
Cracks observed YesMNo No
if Yos Page ./,
Time interval between operations 3 min 3 min
OPERATION “CO1*
Oscillogram 20040288,0014
Applied voltage ' 448,34V
Peak current value h 70.71 kA
A . 109.66 kA
h 123.37 kA :
Maximum total duration 14,4 ms (
Recovery voltage Uri-2) PI( or Uy 44294V
(phase to phase or phase to neutral) Unzay I or Uy 44213V
Ursy X or Uy 442.98V
Average value U 42868V
Ratio between U, and U, U Uy 1.06
Joule integrai Ph; 27.23 (kA)’s
Ph; 49.66 (kA)'s
Ph, 79.18 (kAY’s
7.21.1.3 Closing operation time J.ms
Melting of the fusible element Yes/No No
Cracks observed Yes/Ng No
if Yes '
Test laboratory: FO1- GRENOBLE
ABEFA recognised PLATFORM
Date August 19th 2005
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Test report No.:  F01.04.20
ASEFA Page 5B/68
Type test according to: IEC 6(247-2 Type: NS630bH to 1600H
Test sequence il Sample 31042.12
Standard Kind of tests and raquirements Test values
and clause Results
8.35.2 RATED ULTIMATE SHORT-CIRCUIY
BREAKING CAPACITY
Utilization category B
Rated operational voltage U, 690V
Recovery voltage 1.05 x U, 7245V
Rated uitimate short-circuit breaking capacity dou 42 kA
Rated shaort-circuit making capacity - 88.2 kA
Table 11 Power factor 0.25 0.25(+0,-0,05)
Frequency 50 Hz 50 Hz
8.3.21 Control supply voltage 0.85x U, .1V LV
7.21.1.3 Maximum value of the closing time J.ms
Sequence of operation O-t-CO 0-t-CO
Circuit diagram : Page 66
Calibration of the test clrcuit Pageform Next page
Safety area Pagsform Page 65
Installation of the material tested Pageform Page 84
Energization direction Top/Bottom Bottom
8.3.2.1 Smallest individual enclosure (if applicable)
Type A
Kind of material A
Inside dimensions
Height . mm
Width A mm
Depth 4. mm
60947-1 Cabling characteristics
Table 9, 10 Cable J. mm? A mm?
and 11 Bar 100 x 5 mm 100 x 10 mm
Number 2 1
Length supply slde A mm 500 mm
load side J.mm 500 mm
Tightening torque 50 Nm

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM

Date August 19th 2008\ ¢




ASEFA

Test report No.:
Page

F01.04.20

59 /68

Type test according to: IEC 80947-2

Type:

Sample 31042.12

NS630bH to 1600H

Standard Kind of tests and requirements Test values
and clause Results
60847-1 CALIBRATION OF THE TEST CRCUIT
8.34.1.6
Oscillogram 20040283-0141
20040283-0150
Applied voltage 73565V
Frequency 50 Hz 50 Hz
RMS current value iy 42.00 kA
at 20 ms b 42,32 kA
A 43.28 kA
Average RMS. Value 42,49 kA
Peak current maximum value 91.48 kA
Power factor 0,21
W/ ETRERN
&7

Test laboratory: F01- GRENOBLE
ASEFA recognised PLATFORM

Date August 19th 2005




Test report No.:  F01.04.20
ASEFA Page 60/68
Type test according to: |EC 60947-2. Type: NSB630bH to 1600H
Test sequence il Sample 31042.12
Standard Kind of tests and requirements Test values
and clause Results
OPERATION “O"
Osclllogram 20040283.0161
Peak current value i 59.64 kA
Iy 71.74 KA
h 82.66 kA
Maximum total duration 21.05 ms
Recovery voltage Ura-gy P}i or Uriy 73216V
(phase to phase or phase to neutral) Uz K{ of Unzw) 72065V
U;(a.ﬂ K‘ or Ur(.'!-N) 73593V
Average value ) U 729,58 V
Ratio between Uy, and U, Uil 1.05
Joule integral Ph; 22.48 (kA)’s
Ph. 27,82 (kA)’s
Ph, 4340 (KA)’s
Melting of the fusible element Yes/No No
Holes in the PE-sheet (if applicable) Yes/No No
Cracks observed Yes/No No
if Yes Page ./
Time Interval between operations 3 min 4 min
OPERATION "CO1"
Oscillogram 20040283.0162
Applied voltage 764.24 V
Peak current valus i 77.04 KA
b 49,95 kA
I3 75.50 kA
Maximum total duration 8.4 ms
Recovery voltage Urrzy <} or Ui 73672V
(phase to phase or phase to neultral) Uriza) m of Uy T2TATYV
Ugaaty X of Usgaay 726.68 V
Average value Umn 73096V
Ratio between U, and U, UnnflUs 1.05
Joule integral Ph, 36.63 (kAY’s
Bh, 18.67 (kA)’s
Ph, 31.43 (kA)’s
72113 Closing operation time
Melting of the fuslble element
Cracks observed
ifYes
Test laboratory: FO1- GRENOBLE

ASEFA recognised PLATFORM




Test report No.:  F01.04.20
ASEFA Page 61/68
Type test according to: IEC 60947-2 Type: NS630bH to 1600H
Test sequence |l Sample 31042.12
Standard Kind of tests and requirements Test values
and clause Resulis

VERIFICATION OF DIELECTRIC WITHSTAND

Test voltage
2% Ug, min. 1000 V 1380V
8.3.3.5 Test sequence |
8.34.3 Test sequence || _
8.3.53 Test sequence Il 1380V
8.3.6.,5 Test sequence IV
8.3.7.3 Test sequence V, stage 1
8.3.7.7 Test sequence V, stage 2
8385 Combined test sequence
B8.10.3.1 Test sequence B.II
AL Verification of discrimination
AB.3 Verification of back-up protection
c3 Individual pole short-circuit test sequence
H.3 Test sequence for circuit-breakers for IT-systems

83.3.22aq) Application of the test voltage
-Main circuit of the circuit-breaker
-Isolating contacts of the withdrawable unit (if applicable)

Test duration 5% 5s

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFQRM
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Page

Test report No.:  F01.04.20

62 /68

Type test according to: |EC 60947-2

Test sequenca il

Type: NS630bH io 1600H

Sample 31042.12

Standard Kind of tests and requirements Test values
and clause Results

VERIFICATION OF LEAKAGE CURRENT

For circuit-breakers suitable for isolation having an

operational voltage U, greater than 50V,
8.3.3.2 ~ Maln clrcult of the circuit-breaker

- Isolating confacts of a withdrawable unit (if applicable)

Test voltage 1.1 x U =750V 759V
80947-1 Application of the test voltage
7.2.7

Leakage current
8.3.3.2 Test sequence | (In new condition) <0.5mA J.mA
83356 Test sequence | (after overload performance) $2mA A mA
83.4.3 Test sequence || £2mA 4. mA
8.3.5.3 Test sequence |l <BmA 0.5 mA
8366 Test sequance IV £2mA J. mA
8373 Tesl sequence V, slage 1 £2mA J.mA
8.3.7.7 Test sequence V, stage 2 <EmA J. mA
8.3.8.5 Combined test sequence £2mA 4. mA
C.3 Individual pole short-circuit test sequence Iy, <8 mA J. mA
H.3 Individual pole short-circult test saquence fy <6 mA £ mA

Test laboralory. F81- GRENOBLE

ASEFA recognisad PLATFORM

Date August 181h 2005




Test report No.:  F01.04.20
ASEFA Page 63/68
Type test according to: IEC 60947-2 Type: NS63CbH to 1600H
Test sequence Il Sample 31042.12
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
60947-1 Cabling characteristics
Table 8, 10 Cable A mm? 4. mm?
and 11 Bar 100 x5 mm 100 x5 mm
Number 2 2
Length J.mm 3000 mm
Tightening torque 50 Nm
Reference temperalura 40°C+2°C (
Amblent temperature 19.9°C
Correction factor (k= 1 for releases independent of amblent tamperature) K 1
Current selting vaiue Iy 1600 A
Test current
eitherk x2.0x 1/, A LA
8.3.5.1 Test sequence Il (fs = Iy) before 8.3.4.1
8.3.5.1 Test sequence I before 8.3.5.2
8.3.6.1 Test sequence IV before 8.3.6.2
8.3.6.6 Test saquence IV after 8.3.6.5
8374 Test sequence V before 8.3.7.56
8.3.8.1 Comblned test sequence before 8.3.8.2
Ab Verification of discrimination before 8.3.5.2
AB.3 Verificatlon of back-up protection bafore 8.3.5.2
orkx25x1/, 4000 A 4000 A
8.3.6.4 Test sequence N (f = /) after 8.3.4.5 (-
8.3.54 Test sequence (| after 8.3.5.3
8.3.7.8 Test sequence V after 8.3.7.7
8.3.87 Combined test sequénce afier 8.3.8.8
A5 Verification of discrimination after 8.3.5.3
AB3 Verification of back-up protection after 8.3.5.2
C.4 : Individual pole short-circuit test sequence
H.4 Test sequence for circuit-breakers for IT-systems
Tripping time (for twice the value of current setting on single pole)
: : Neutral 2270s 120s
i Phy £270s 118 s
Ph; <270s | 127 s
Ph,y
Test laboratory: F01- GRENOBLE
: ASEFA recognlsed PLATFORM




ASEFA Test report No.: F01.04.20
Page 64/68
Type test according to: IEC 80947-2 Type: NSB30bH to 1600H
Tesl sequence |
INSTALLATION

The apparalus is set up on a metallic structurs, in Individual enclosure, fixed on insulated bars.
The safely perimeter Is materialised by a metalllc enclosure ( see next page ) connected to the
neutral by a fuse. ‘

The apparatus are operated with an air actualor.

Testlaboratory; F01 GRENOBLE
ASEFA recognlzed PLATFORM

Date August 191h 2005







ASEFA : Test report No.: F01.04.20
Page:65/68
Type lest according fo: |EC 60947-2 Type: NS630bH to {600H
Standard ; Test values
and clause Kind of tests and requirements Rosults
SAFETY AREA AND DETECTION OF THE FAULT CURRENT
60947-2 Characteristics of the metallic screen
- structure woven wire mesh J.
perforated metal A
expanded metal Yes
- ratio hole area / total area 0,45 - 0,65 J.
- size of hole <30 mm? A mm?
- coallng bare A
s conductive plating yes
zzfz/ £
Top: 120 mm
: Left: 10 mm
> E L Back h Right : 10 mm
Bottom : 120 mm
Front: 0 mm
Back : 0 mm
Detaction of the fault current
- prospective fault current in the fusible element circuit 50 A
- fusible element
-, diameter of copper wire 0.1 mm
. length 100 mm
or
. equivalent fusible etement !
«|o
Cand O R
Test laboralory: FO1 GRENOBLE & N 609475 5
ASEFA racognized PLATFORM : A form 175% K
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Test report No.:  F01.04.20
Page 47 /68

Type test according to: IEC 60947-2

Type: NS630bH to 16004

Test sequence Il Sample 31042,10
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF DIELECTRIC WITHSTAND
Test voltage
2 x U, min. 1000V 1000V
8.3.3.5 Test saquence |
8.34.3 Test sequence Il
8.3.53 Test sequence Il 1000V
8.3.6.6 Test sequance IV
8373 Test sequence V, stage 1
8.3.7.7 Test sequence V, slage 2
8.3.8.5 Combined test sequence
B.10.3.1 Test sequence B.II
A5 Verification of discrimination
A6.3 Verification of back-up protection
C3 individual pola short-circuit test sequence
H.3 Tesl sequence for cireuit-breakers for IT-systems
8.3.3.22a) Application of the lest voltage
-Main circuit of the circuit-breaker
-Isolating contacts of the withdrawable unit {if applicable)
Test duratlon bs 6s

Tesl lahoralory: FO1- GRENOBLE

ASEFA recognised PLATFORM

Dale August 19th 2




Test report No.:  F01.04.20
ASEFA Page 487868
Type test according to: IEC 60947-2 Type: NS630bH fo 1600H
Test sequence Ii| Sample 31042.10

Standard Kind of tests and requirements Test valuss
and clause Results

VERIFICATION OF LEAKAGE CURRENT

For clrcult-breakers suitable for isolation having an

operational voltage U, greater than 50 V,
8332 =~ Main circuit of the clrcult-breaker

- Isolating contacts of a withdrawable unit (if applicable)

Test voltage . 11 x U, =457V 457V
60947-1 Application of the test voltage
7.27

Leakage current
8.3.3.2 Test sequence | (in new conditlon) <0.6 mA J.mA
8.3.3.5 Test sequence | (after overload performance) £2mA J mA
8.3.43 Test sequence I S2mA J.mA
8.3.5.3 Test sequance Il <6 mA 0.05 mA
8.3.6.5 Test sequence IV , <£2mA J. mA
8.3.7.3 Test sequence V, stage 1 S2mA J.mA
8.3.7.7 Test sequence V, stage 2 <8 mA . mA
8.3.8.5 Combined test sequence <2mA 4. mA
C.3 Indlvidual pole short-circuit test sequence /o $6mA A mA
H.3 Individual pole short-circuit test sequence iy <6 mA J.mA

Test laboratory: FO1- GRENOBLE
ASEFA recognlsed PLATFORM

Date Augusl 18th 2005




Test report No.:  F01.04,20
ASEFA Page 49/68
Type test according fo: IEC 60847-2 _ Type: NS630bH to 1800H
Test sequence Il Sample 31042.10
Standard Kind of tests and requiremenis : Test values
and clause Results
VERIFICATION OF QVERLOAD RELEASES
ON EACH POLE SEPARATELY
60947-1 Cabling characteristics
Table 9,10 | Cable - J. mm® 185 mm®
and 11 Bar 40 x5 mm Aox [ mm
Number 2 1
Length J.mm 600 mm
Tightening terque 50 Nm
Reference temperature 40°C+2°C
Ambient temperature 206 °C
Correction factor (k = 1 for releases independent of amblenl lamporature) K : 1
Current setling value 5 630"0.4=252A
Test current
eitherkx 2.0x 1/, LA LA
8.3561 Test saquence I (ks = ) hefore 8.3.4.1
8.35.1 Test sequence Il before 8.3.5.2
8.36.1 Test sequence IV before 8.3.8.2
8.36.6 Test sequence IV after 8,3.6,5
8374 Test sequence V before 8,3.7.6
8.3.8.1 Combined tast 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
orkx2.5x1, 630 A 830 A
8354 Test sequence | (/s = L) after 8.3.4.5
8.3.54 Test sequence I after 8.3.5.3
8.37.8 Test sequence V after 8.3.7.7
8387 Combined test sequence after 8.3.8.6
A5 Varification of discrimination after 8,3.5.3
AB.3 Verification of back-up protectlon after 8.3.5.3
C4 Individual pole short-circull test sequence
H.4 Test sequence for circuit-breakers for I T-systems
Tripping time (for lwice the value of current setting on singla pole)
Neutral <270s 1315
Phy £270s 136 s
Phy <270s - 127 s
Phy <270s /(;’—;:‘?m 127 s
Test laboratory; F01- GRENOBLE 3 5
ASEFA recognised PLATFORM

Data Augusl 19th 2005




.| TestreportNo.: F01,04.20
ASEFA Page 50/68
Type test according to: IEC 60847-2 Typa: NS&30bH to 1600H
Test sequence (il Sample 31042.11
Standard Kind of tests and requirements Test values
and clause Resuils
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEFARATELY
60947-1 Cabling characteristics
Table 9, 10 Cable 1. mm? J. mm?
and 11 Bar 100 x 5 mm 100 x 5 mm
1 Number 2 2
Length J, mm 500 mm
Tightening torque 50 Nm
Reference temperalure 40°C+2°C
Amblent temperature 22 °C
Corraction factor (k = 1 for releases indapandent of amblent temperature) kK 1
Current setting value Iy 1600 A
Test current
oltherk x 2.0 x 3200A 3200 A
8.3.5.1 Test sequence Il (fos = /o) before 8.3.4.1
8.3.51 Test sequence 1] before 8.3.5.2
8.3.6.1 Test sequence IV hefore 8.3.6.2
8.2.6.6 Test sequence 1V 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
AG.J3 Verification of back-up protection before 8.3.5.2
orkx25xl, JA JA
8.3.54 . Test sequance Il (s = )} after 8.3.4.5
8.3.54 Test sequence N 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
A5 Verification of discrimination after 8.3.5.3
A63 Verification of back-up protection after 8.3.5.3
C.4 individual pole short-circuit test sequence
H.4 Test sequence for circuit-breakers for IT-systems
Tripping time (for twice the value of current setting on single pole)
Neutral £270s
Phy <270s
Ph, £270s
Phy <270s
Test laboratory: FO1- GRENOBLE
ASEFA racognised PLATFORM

Date August 19th 200




Test report No.: F01.04.20
ASEFA Page 51/68
Type test according to: IEC 60947-2 Type: NS630bH to 1600H
Test sequenca Il Sample 31042.11
Standard Kind of tests and reguirements Test values
and clause Results
8.3.5.2 RATED ULTIMATE SHORT-CIRCUIT
BREAKING CAPACITY
Utilizatlon category B
Rated operational voltage U, 440V
Recovery voltage 1.05 x U, 462V
Rated ultimate short-circuit breaking capacity feu 65 kA
Rated short-circuit making capacily e 143 kA
Table 11 Power factor 0.20 0.20
Frequency 50 Hz 50 Hz
8.3.2.1 Control supply voitage 085x U, ..V FAY
72113 Maximum vatue of the closing time Ao ms
Sequence of operation 0-t-CO Q-t-CO
Circuit diagram Page 66
Calibration of the test circuit Pageform Next paga
Safely area Pageform Page 656
Installation of the material tested Pageform Page 64
Energization direction Top/Boltom Top
8.3.2.1 Smallest Individual enclosure (if applicable)
Type A
Kind of material A
Inslde dimenslons
Haight A.mm
Width J.mm
Dapth A mm
60947-1 Cabling charactaeristles
Table 9, 10 Cable 1. mm? J.mm?
and 11 Bar 100 % 5 mm 100 x 10 mm
Number 2 1
Length supply side J.mm 350 mm
load side Jomm 350 mm
Tightening torque 50 Nm
Test Inboratory: F01- GRENOBLE 0847-2
ASEFA recognised PLATFORM 4
&3
Fld
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Test report No.:  F01.04.20
ASEFA Fage 52168
Type test according to: I1EC 60847-2 Type: NS8630bH to 1600H
Sample 31042.11
Standard Kind of tests and requirements Test values
and clause Resulls
60947-1 CALIBRATION OF THE TEST CRCUIT
8.3.4.1.5
Osclllogram 20040288-0015
20040288-0018
Applied voltage 474.23V
Frequency 50 Hz 50 Hz
RMS current value i 66.54 kA
at 20 ms i 66.80 kA
h 64,32 kA
Average RMS. Value 65.89 kA
Peak current maximum value 139.08 kA
Power factor 0,17

Test laboratory; FO1- GRENOBLE
ASEFA recognised PLATFORM

Date August 10lh
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Test report No.:  F01.04.20

Page 53/68

Type test according to: 1EC 80847-2
Test sequance Il

Type: NSB30bH to 1600H

Sample 31042.11

Standard Kind of tests and requirements Test values
and clause Results
OPERATION “O*
Oscillogram 20040288.0019
Peak current value i 113.30 kA
L 100.34 kA
h 73.62 kA
Maximum totel duration 14.5 ms
Recovery vollage Uy <] oF Uy 466.08 V
{phase to phase or phase to neutral) Uiz }I OF Uyay 466.46 V
Ugsy X or Upany 486.07 V
Average valus Um 466.21V
Ratio between Uy, and U, Uy U, 1.05
Joule integral Ph, 65.85 (kA)’s
Ph, 51.67 (kA)%s
Ph, 20.68 (kA)’s
Melting of the fusible slement Yas/No No
Holes In the PE-sheet (if applicable) Yes/No No
Cracks observed Yes/No No
if Yos Page ./.
Time interval between oparatlons 3 min 3 min
OPERATION “CO1*
Oscillogram 20040288.0020
Applied voltage 474,53V
Peak current value Iy 109.61 kA
h 97.03 kA
h 77.15 kA
Maximum total duration 20.25 ms
Recovery voltage Urr2) PI< or Uy 468.37V
(phase to phase or phase fo neutral) Uz X or Uy 468.39 V
U,(3_1) }A{ or Ur(a.m 488.21V
Average value Um 468.32V
Ratlo batween U,, and U, U, 1.086
Joule Integrat Ph, 59.66 (kA)’s
Ph; - 47.00 (kA)’s
Phs 22.24 (kA)’s
7.2.1,1.3 Closing operation time - J.ms
Melling of the fusible alement Yes/No No
Cracks obsarved Yes/No No
if Yes

Test laboratory: FO1- GRENOBLE
ASEFA recognised PLATFORM




Test report No.:  F01.04.20
ASEFA : Page 54 /68
Typa tast according to: 1EC 609472 Type: NS630bH to 16004
Test sequence 1] Sample 31042.11

Standard Kind of tests and requirements Test values
and clause Resulte
VERIFICATION OF DIELECTRIC WITHSTAND
Test voltage
2 x Uy, min. 1000V 1000V
8.3.3.6 Test sequence |
8,343 Tast sequence |l
8.3.5.3 Test sequence It 1000V
8.3.6.5 Test saquence IV '
8.3.7.3 Test sequence V, stage 1
8.3.7.7 Test sequence V, stage 2
8.38.5 Combined test sequence
B.10.3.1 Test sequence B.II
Ab Verification of discrimiration
AB3 Verification of back-up protection
cJ3 Indlvidual pole short-circult test sequence
H.3 Test sequence for circuit-breakers for IT-systems
8.3.3.2.24q) Application of the test voltage

~Main circult of the circuit-breaker
-Isolating contacts of the withdrawable unit (if applicable)

Test duration

5s

5s

Tesl laboratory: FO1- GRENOBLE

ASEFA racognlsed PLATFORM

Date August 19th 2005
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Test report No.: F01.04.20 -
ASEFA Page 64/68
Type test according to: IEC 60947-2 Type: NS630bH te 1600H
Test sequence llI Sample 31042.11

Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF DIELECTRIC WITHSTAND
Tesl voltage
2 % U, min. 1000V 1000V
8.3.3.5 Test sequence |
8.34.3 Test sequence
8,3.5.3 Test sequence || 1000V
8.3.6.5 Test sequence IV
8.3.7.3 Test sequence V, stage 1
8.3.7.7 Test sequence V, stage 2
8.2.8.5 Combined test sequence
B.10.3.1 Test sequence B.H
A5 Verification of discrimination
A6.3 Verification of back-up protection
C.3 Individual pole short-circuit test sequence
H.3 Test sequence for circuit-breakers for IT-systems
8.3.3.2.2 8) Applicalion of the test voltage
-Maln clreuit of the circuit-breaker
-Isolaling contacts of the withdrawable unit (if applicable)
Tast duration 5s 6s

Tesl [aboralory: FO1- GRENOBLE
ASEFA racognised PLATFORM




Test report No.: F01.04.20
ASEFA Page 55/68
Type test according to: IEC 60947-2 Type: NSB630bH to 1600H
Test sequence i Sample 31042.11

Standard Kind of tests and requirements Test values
and clause Results

VERIFICATION OF LEAKAGE CURRENT

For circuit-breakers sultable for Isolatlon having an

operational voltage U, greater than 50 V,
8.3.3.2 = Maln clrcuit of the circult-breaker

- Isolating contacts of a withdrawable unit (if applicable)

Test voltage 1.1 x U, =484 V 484V
809471 Application of the test voltage
7.2.7

Leakage current
8.3.3.2 Test sequence | {in new condition) <0.5mA A mA
8,335 Test sequence 1 (after overload performanca) S2mA J. mA
8.3.4.3 Test sequence H £2mA J. mA
8.3.5.3 Tesl sequence I <B6mA 0.5 mA
8.386.5 Test sequence IV <2mA A mA
8.3.7.3 Test sequence V, stage 1 <2mA A mA
8377 Tesl sequence V, stage 2 <6 mA 4. mA
8.3.8.5 Combined fest sequence $2mA J mA
C.3 Individual pole shori-circuit test sequence 6 mA A mA
H.3 Individual pole short-circull test sequence Iy S8 mA J.omA

3 %
+ L,
S /4 Ty
Tast 1aboralory: FO1- GRENOBLE TRF IEGH %
ASEFA racognlsed PLATFORM Ed. 2.1 form 25 ‘;fii

Date Augusl 18th 2005
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Test repori No.:  F01.04.20
ASEFA ' Page 56 /68
Type test according to: 1EC 60947-2 Type: . NS630bH to 1600H
Test sequence lJI Sample 31042.11
Standargd Kind of tests and requirements Test values
and clause Resilts
VERIFICATION OF OVERL.OAD RELEASES
ON EACH POLE SEPARATELY
609471 Cabling characteristics
Table 9,10 | Cable 1. mm? J. mm?
and 11 Bar 100 x 5 mm 100 x 5 mm
Number 2 2
Length Jomm 500 mm
Tighlening torque 50 Nm .
Reference temperature 40°CL2°C ‘
Amblent temperature . 184 °C
Correction faclor (k = 1 for releases indapendent of amblent lamperalure) K 1
Currant setling value fn 1600 A
Test current
eitherk x 2.0 x I JOA LA
8.3.5.1 Test sequence |l (/s = /) before 8.3.4.1
8.3.5.1 Test sequence Il before 8.3.5.2
8.3.6.1 Test sequence IV before 8,3.6.2
8.3.6.6 Test sequence IV after 8.3.6.5
8374 Test sequence V before 8.3.7.5
8.3.81 Comblned test sequence before 8.3.8.2
A5 Verification of discrimination hefore 8.3.5.2
AB.3 Verification of back-up protection before 8.3.5.2
orkx 2.5 4000 A © 4000 A [
8354 Test sequence Il (ks = 1) after 8.3.4.5 |
8.3.5.4 : Test saquencs |l after 8.3.5.3
8.3.7.8 Test saquence V after 8.3.7.7
8.3.8.7 Combined lest sequence after 8.3.8.6
A5 Verification of discrimination after 8.3.5.3
AB.3 Varification of back-up protection after 8.3.5.3
c4 Individual pole shart-clreuit test sequence
H4 Test sequence for circult-breakers for IT-systems
Tripping time (for twice the value of current seiting on single pale)
Neutral <270s
Phy <270s
Ph, <270s
Ph; <270s
Tesi laboratery: FH- GRENOBLE
ASEFA recognlsed PLATFORM
Date August 18th 2005




Test report No.: F01.04.20
ASEFA Page 57/68
Type test according to: tEC 60047-2 Type: NS630bH to 1600H
Test sequenca Il Sample 31042.12
Standard Kind of tests and requirements Test values
and clause Results
VERIFICATION OF OVERLOAD RELEASES
ON EACH POLE SEPARATELY
60947-1 Cabling characleristics
Table 9, 10 Cable 1. mm? A mm?
and 11 Bar 100 x 5 mm 100 x 5 mm
Number 2 2
Length Jomm 500 mm
Tightening torque 60 Nm
Reference temperature AG°C+2°C
Amblent temperature 225°C | .
Correction factor (k = 1 for releases Independent of amblent temperalure) k 1
Current setting value In 1600 A
Test current
eitherkx 2.0 x 1, 3200 A 3200 A
8.3.5.1 Test sequence Il (ks = fu) before 8.3.4.1
8.3.5.1 Test sequence 111 before 8.3.5.2
8.3.6.1 Test sequence IV hefore 8.3.6.2
8.3.6.6 Test sequence IV afler 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
AB3 Verification of back-up protection before 8.3.5.2
orkx2.5x, LA LA
8.3.54 Test sequence 1l (fs = l) after 8.3.4.5
8.3.54 Test sequence 1! after 8.3.5.3
8378 Tast sequence V after 8,3.7.7
8.3.8.7 Combined test sequenca after 8.3.8.6
A5 Verificatton of discrimination after 8.3.5.3
A6.3 Verification of back-up proteclion after 8.3.5.3
C4 Individual pole short-circuit test sequence
H.4 Test sequence for circuit-breakers for IT-systems
Tripping Uime (for twice the value of currenl setling on single pole)
Neutral £270s 223s
“Phy <270s 230s
Ph, £270s %:;
Pha <270s o ._%{b
Tast laboralory: FO1- GRENOBLE TRFIEC/EN @ %\é ii’jé‘ag
ASEFA racognised PLATFORM d. 2.1 form 48\ |75 e W
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EFA Test report No.: F01.04.20
AS ' Page : 66 /68

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

DIAGRAM OF THE TEST GIRCUIT

TEST OF RATED ULTIMATE SHORT-CIRCUIT BREAKING CAPACITY

disfanclavr élémenls di Iranstormaleut
alemalevr de polection _epcentheur I de pulssance appanefl en essel
slemator  proleclon  making adjus able circuit power spparatus under Tesl
dicuit- swilch Uanslomer N F

break ‘—E—]
eakef I il |
\o_

VERIFICATION OF CPERATIONAL CAPABILITY

dislonciewr

de protection ctondh éidmenls de transformataur
allemateur proleciion  enclancheur réglage de pulssence apparel] en eseal
allemator  Crcoi- ﬁiﬁ_ ng adusladle di powor apparatus bnder fest
breaker swilch transformer nF

Test Isborelory: FO1 - GRENCBLE TRF IEC/EN 60947-2
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ASEFA Test report No.; F01.04,20
Page 67/68

Type test according to: 1EC 60247-2 Type: NS830bH to 1600H
Test sequanca Il

PHOTOG IE OF THE ASSEMBLY

Test laboratory. FO1 - GRENOBLE
ASEFAecognised PLATFORM




ASEFA Test report No.: F01.04.20
Page:68/68
Type test according to: IEC 60947-2 Type: NS630bH to 1600H
Test sequence Il
APPENDIXES

APPARATUS CHARACTERISTICS

General vlew circuil-breaker
Trlpping curve Microloglc 5.0A

OSCILLOGRAMS

Galibration vollage

Calibration current

ASEFA 31 042.05 Opening

ASEFA 31 042.05 Closing/Opening 1

ASEFA 31 042,06 Opening
ASEFA 31 042.06 Closing/Openlng 1

Callbratlon voltage

Calibration current

ASEFA 31 042.07 Opening

ASEFA 31 042.07 Closing/Openling 1

Galibration voltage

Calibration current

ASEFA 31 042.08 Opening

ASEFA 31 042.08 Closlng/Opening 1

Callbratfon voltage

Calibration current

ASEFA 31 042.09 Opening

ASEFA 31 042.02 ClosIng/Qpening 1

ASEFA 31 042,10 Opening
ASEFA 31 042,10 Closing/Opening 1

Calibratlon voltage

Callbration current

ASEFA 31 042,11 Opening

ASEFA 31 042,11 Closing/Opening 1

Calibraticn voltage

Calibration current

ASEFA 31 042,12 Cpening

ASEFA 31 042,12 Closing/Opening 1

GHD 1189100 indlce B
511568273AA 1/1

20040283 - 0102
20040283 - 0103
20040283 - 0104
20040283 — 0105

20040283 — 0106
20040283 - 0107

20040283 - 0108
20049283 - 0113
20040283 - 0116
20040283 - 0117

20040283 ~ 0119
20040283 - 0122
20040283 - 0123
20040283 - 0124

20040288 - 0003
20040288 - D007
20040288 - 0011
20040288 - 0012

20040288 - 0013
20040288 — 0014

20040288 - 0015
20040288 - 0018
20040288 - 0019
20040288 - 0020

20040283 - 0141
20040283 - 0150
20040283 - 0161
20040283 - 0162

Test laboratory: F01 - GRENOBLE
ASEFA recognised PLATFORM
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ASEFA

NSE630b-1600 clreuil breaker

Closing coils

Lower case

Upper case

n* GHD1189100 Indice B page 4 lssued ; March 25, 2004
Revised : Apdil 8, 2004

GENERAL VIEW - FIGURE 1

Trlp unit 7
Mechanism 6
Arc chambers 5

Auxlllary contacts

Scineiler Blattit idunbies 849 - NSE3TH- 1800, ASEFA-cerficaronthe_B.dog
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